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EDITORIAL

“ROUTINE” PREOXYGENATION BEFORE 
INDUCTION OF AND RECOVERY 

FROM ANESTHESIA 
(A SAFETY PRECAUTION)

Whenever you travel by air “fasten your seat belt” is the “minimum safety precaution” during 
take off and landing. Similar to air flying, the risk to patients undergoing general anesthesia is 
highest at induction (take off) and recovery (landing) and hence “routine” preoxygenation during 
these two critical periods, can be considered a “safety precaution”1-3.

The potential for oxygen desaturation in otherwise smooth induction of anesthesia in healthy 
patients has led to previous calls for “routine” preoxygenation. Although it can be argued that such 
desaturation does not necessarily generate mortality or morbidity, there appears to be an overall 
weight of benefit favoring this practice1-3.

Since the inception of the ASA Closed Claims project, adverse respiratory events have 
constituted the single largest source of injury4. Just three mechanisms of injury accounted for 
nearly three fourths of all claims for adverse respiratory events. These mechanisms are inadequate 
ventilation (38%), esophageal intubation (18%) and difficult tracheal intubation (17%). Most of 
these adverse respiratory events (72%) are readily diagnosed by pulse oximetry and end-tidal 
capnography. Also, the consequent hypoxemia can be ameliorated by the “routine” preoxygenation.

Recent investigations have highlighted risk factors for the rapid development of hypoxemia 
during apneic episodes. These risk factors are additive. It included reduced functional residual 
capacity (FRC), increased oxygen consumption and/or airway obstruction. It also includes 
hypoventilation prior to apnea or inadequate preoxygenation. Patients with a combination of these 
factors are liable to develop rapid desaturation during apnea5.

Preoxygenation will always be mandatory in the context of “rapid-sequence induction” 
of general anesthesia in patients with full stomach, and arguably so in an additional range of 
scenarios as the predictable “difficult airway”. Imperative preoxygenation exists for those patients 
who will not tolerate a fall in PO2 such as ischemic heart disease or atopic individuals. “Routine” 
preoxygenation would also be strongly advisable when FRC is low and oxygen consumption is 
high (the pregnant, the obese and children), as well as in patients with already low PO2 such as lung 
disease or right-to-left shunt2.

In the absence of any of the above factors, “routine” preoxygenation offers identifiable 
“safety benefits” during induction of general anesthesia1-3, since many conditions may be 
unpredictable such as the “difficult intubation-difficult ventilation scenario”. Also, many adverse 
drug reactions can follow induction of anesthesia such as drug-induced anaphylaxis, hypotension 
and hypoventilation. Thus, the recommendation of “routine” preoxygenation will be in line with 
the promotion of patient safety. However, “routine” preoxygenation must be used as an adjunct 
rather than an alternative to a sequence of fundamental preoperative precautions than minimize 
adverse sequalae2.
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Recovery from anesthesia and tracheal extubation 
have received limited critical safety measures compared 
with attention to the identification and management of 
potentially difficult intubation, despite the observation 
that airway complications are more likely to be 
associated with tracheal extubation than intubation6,7. 
The American Society of Anesthesiologists (ASA) 
Task Force on Management of the Difficult Airway 
recommended that each anesthesiologist must have a 
pre-formulated strategy for extubation of the difficult 
airway, and an airway management plan for dealing 
with post extubation hypoventilation8. “High-risk” 
extubation is defined as a situation where in re-
establishing a lost airway, be it due to failure of 
oxygenation, ventilation or loss of airway patency is 
likely to be difficult or incomplete without significant 
risk.

Even routine discontinuation of anesthesia, 
reversal of neuromuscular block and tracheal 
extubation can be complicated with hypoxemia, 
hypoventilation and loss of airway patency. 
Hypoventilation and hypoxemia can result from the 
residual effects of anesthetics as well as the incomplete 
reversal of neuromuscular block9. Residual anesthesia 
and neuromuscular block can decrease the functional 
activity of the pharyngeal muscles resulting in 
upper airway obstruction and in fourfold to fivefold 
increase in the risk of aspiration10. The residual effects 
of anesthesia and relaxants can also decrease the 
contractions of the respiratory muscles resulting in 
hypoventilation, as well as inability of deep breathing 
and effective coughing which predispose to atelectasis. 
It can also obtund the hypoxic drive by the peripheral 
chemoreceptors11. In addition, Baraka has shown that 
adequate oxygenation must be ensured before reversal 
of neuromuscular block by neostigmine in order to 
achieve safe reversal and minimize neostigmine-
induced cardiac arrhythmia12,13. Jacoby et al have 
shown that cardiac response to vagal stimulation is 
more frequent and serious in the presence of hypoxia14.

There is evidence that “routine” preoxygenation 

with 100% oxygen prior to reversal of neuromuscular 
block and tracheal extubation is recommended not 
only to ensure safe reversal of neuromuscular block 
by neostigmine12,13 but also to improve the margin of 
safety, given the potential of unpredictable airway and 
ventilation problems. 

Preoxygenation of the awake patient before 
induction of general anesthesia increases the alveolar 
oxygen and decreases the alveolar nitrogen in a parallel 
fashion. “Denitrogenation” of the functional residual 
capacity (FRC) of the lungs is 95% complete within 
3 minutes when the subject is breathing a normal tidal 
volume from a circle absorber system using a fresh gas 
flow equals to the alveolar ventilation volume about 
5 L/min15. A higher oxygen flow up to 10 L/min is 
required whenever the alveolar ventilation volume is 
high as observed during pregnancy. Also, a high oxygen 
flow is required whenever “rapid” preoxygenation is 
achieved by the 8 deep breaths’ technique within 60 
seconds16,17. In the anesthetized patient on intermittent 
positive pressure ventilation, preoxygenation during 
recovery from anesthesia can be also achieved by either 
the normal tidal volume ventilation for 3 minutes, or 
by the 8 deep breath technique for 60 seconds.

The effectiveness of preoxygenation 
(denitrogenation) can be checked by an end-tidal 
oxygen >80%. The achievement of SpO2 100% is not 
a reason to stop denitrogenation and may occur before 
the lungs are adequately denitrogenated. Conversely, 
failure of SpO2 to increase substantially does not 
necessarily indicate failure of denitrogenation18.

In conclusion, “routine” preoxygenation with 
100% oxygen can be considered as a “safety” measure 
during induction of and recovery from general 
anesthesia. However, it must be used as an adjunct 
rather than an alternative to a sequence of fundamental 
precautions that minimized adverse sequalae.

Baraka, MD,FRCA (Hon)
Emeritus Editor-in-Chief
Middle East Journal of Anesthesiology
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ANESTHETIC MANAGEMENT IN A PATIENT 
WITH CORNELIA DE LANGE SYNDROME

Veronica Washington* And Alan David Kaye**

Introduction
Cornelia de Lange syndrome (CdLS), also known as Brachmann−de Lange syndrome, is a 

syndrome of multiple congenital anomalies of variable severity. This rare syndrome is genetically 
heterogeneous and sporadic, with an estimated prevalence of 1 in 10,000 to 30,000. First described 
by Cornelia de Lange as a diagnostic entity in 1933, Vrolik and Brachmann reported isolated 
cases in severely affected infants between 1849 and 1916. The syndrome is best characterized 
by distinctive facial appearance, prenatal and postnatal growth deficiency, psychomotor delay, 
and upper limb malformations. Although almost all organ systems can be affected, individuals 
with CdLS most notably display deficits in the development of neurosensory, craniofacial, 
musculoskeletal, cardiac and gastrointestinal systems. There is no known cure but the syndrome 
can be managed by treating associated clinical symptoms. Sixty six percent of CdLS individuals 
die before the first year of life1. Mortality occurs primarily from aspiration in infancy and from 
infection and bowel obstruction there after1.

Pathogenesis
Several genes have been discovered in CdLS (NIPBL, SMC1A, SMC3), all of which are 

involved in sister chromatid cohesion. Cohesion proteins are involved in chromosome segregation, 
regulation of gene expression, DNA repair and maintenance of genome stability. Mutations in 
NIPBL on chromosome 5 account for~ 60% of CdLS cases, while mutations in SMC1A on the 
inactivated X chromosome, and SMC3 on chromosome 10 account for ~5%2. NIPBL and SMC3 
mutations are both believed to have an autosomal dominant inheritance. SMC1A mutations are 
believed to have an X-linked dominant pattern of inheritance, however males and females are 
affected similarly. The genotype-phenotype correlation reveals that mutations in NIPBL result in 
more severe phenotypes than mutations in SMCA1 and SMC3 genes2. Moreover, the associated 
phenotype in NIPBL mutations increases in severity as the severity of the mutation increases. More 
severe mutations occur in NIPBL deletions or truncations, while milder forms of CdLS occur in 
patients with NIPBL missense mutations. SMCA1 and SMC3 gene mutations are predominantly 
missense and small in-frame deletions. The phenotype in patients with SMCA1 and SMC3 
mutations is milder, consisting mainly of mild to moderate mental retardation, without associated 
severe growth retardation, limb or systemic involvement3,4. Although mutations in these genes are 
implicated in 65% of patients, the pathogenesis of most cases of CdLS is sporadic and dominant2.

*	 MD, MPH, Resident, LSU Dept. of Family Practice at Bogalusa Medical Center, Mississipi.
**	 MD PhD DABPM, Professor and Chairman, Department of Anesthesiology and Professor, Depart. of Pharmacology, 

LSU School of Medicine, Room 656, 1542 Tulane Ave. New Orleans, Louisiana, 70112.
	 For additional information, contact Dr. Alan D. Kaye, MD PhD DABPM, Professor and Chairman, Department of 

Anesthesiology, LSU School of Medicine, 1542 Tulane Ave, New Orleans, Louisiana, U.S.A. Tel: 504-568-2319, E-mail: 
akaye@lsuhsc.edu.
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Clinical Manifestations
CdLS is diagnosed based on clinical signs and symptoms (Table 1).

Table 1 
Diagnostic Criteria for Cornelia de Lange Syndrome

Body category No. Main criteria With Secondary criteria

(1) Facial Synophrys (arched, fine eyebrows) and >3 of Long eyelashes
Short nose, anteverted nares
Long, prominent philtrum
Broad or depressed nasal bridge
Small or square chin
Thin lips, down-turned corners
High palate
Widely spaced or absent teeth

(2) Growth >2 of Weight below 5th centile for age
Height or length below 5th centile for age
OFC below 2nd centile for age

(3) Development >1 of Developmental delays or mental retardation
Learning disabilitites

(4) Behavior >2 of Attention deficit disorder ± hyperactivity
Obsessive-compulsive characteristics
Anxiety
Constant roaming
Aggression
Self-injurious behavior
Extreme shyness or withdrawal
Autistic-like features

(5) Musculoskeletal Reduction defects with absent forearms alone
OR Small hands and/or feet (below 3rd centile) or 

Oligodactyly
and >2 of

OR None of these and >3 of 5th finger clinodactyly
Abnormal palmar crease
Radial head dislocation/abnormal 
elbow extension
Short 1st metacarpal/proximally 
placed thumb
Bunion
Partial 2,3 syndactyly toes
Scoliosis
Pectus excavatum
Hip dislocation or dysplasia

(6) Neurosensory/
Skin 

>3 of Ptosis

Tear duct malformation or blepharitis
Myopia -6.00 D
Major eye malformation or peripapillary 
pigmentation
Deafness or hearing loss
Seizures
Cutis marmarata
Hirsutism, generalized
Small nipples and/or umbilicus

(7) Other major 
systems

>3 of Gastrointestinal malformation/malrotation

Diaphragmatic hernia
Gastroesophageal reflux disease
Cleft palate or submucous cleft palate
Congenital heart defect
Micropenis
Hypospadias
Cryptorchidism
Renal or urinary tract malformation

OFC = head circumference. Diagnosis: (1) Positive mutation on CdLS gene testing; or (2) Facial findings and meet criteria from two 
of the growth, development or behavior categories; or (3) Facial findings and meet criteria for three other categories, including one 
from growth, development or behavior, and two from the other categories (see notes). Adapted from Kline AD et al. Cornelia de Lange 
syndrome: Clinical review, diagnostic and scoring systems, and Anticipatory guidance. American journal of medical genetics part A 
2007; 143A: 1287-1296.
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Table 2 
Anesthetic Considerations in CdLS

Cardiac Anomalies Provide endocarditis prophylaxis.
Pulmonary Anomalies Increase risk of respiratory infections, irritable airway, hypoxia, and hypercapnia.
Renal dysfunction Renally dose drugs
Airway Risk of aspiration, and occlusion of airway. Prepare for difficult intubation.
Contraindicated drugs Halothane and nitrous oxide
Recommended induction agents Sevoflurane, isoflurane, ketamine, etomidate, and narcotics
Malignant Hyperthermia Associated with paralysis in the presence of strabismus.

Cranio facial

Facial features are the most distinctive clinical 
feature. The head is microcephalic, with a low hairline 
on the forehead and posterior neck. Eyebrows are 
confluent and well defined, extend down to the nasal 
ridge and are highly arched in 98%5. Eyelashes are 
thick and long with an exaggerated upward curve of 
upper eyelashes and an exaggerated downward curve 
of bottom eyelashes. Hypertelorism and antimongoloid 
slant of the eyes are also noted. The midface has a 
flattened appearance with a short nose and anteverted 
nares. The nasal bridge is usually broad or depressed. 
The philtrum is long, smooth, and prominent, while 
the lips are thin with downturned corners. These 
patients also have micrognathia or square chin with 
a high arched palate and cleft palate in 30%5. Dental 
anomalies include widely spaced small teeth, absent 
teeth, and crowded teeth. Ears are low set, posteriorly 
rotated, and often hirsute.

Cardiovascular
The incidence of congenital heart disease is as 

high as 20 – 30%, compared to 0.8% for all births5. The 
most common abnormalities include (in descending 
order): ventricular septal defects, atrial septal defects, 
pulmonic stenosis, tetralogy of Fallot, hypoplastic left 
heart syndrome, and tricuspid aortic valve. Some heart 
defects have obvious signs and symptoms at birth that 
will prompt an evaluation by a pediatric cardiologist. 
Other defects are subtle and are not always recognized at 
birth; therefore detection of congenital heart disease in 
CdLS patients may be delayed. It is recommended that 
every CdLS patient be evaluated by echocardiogram.

Musculoskeletal
Along with the distinctive craniofacial features, 

specific extremity findings help in establishing a 
diagnosis of CdLS. Although lower extremity findings 
are less common, over 80% of affected individuals 
have partial syndactyly of toes 2 and 35. Hands and 
feet are small in measurement in over 90%, and 
single palmar creases are observed in over 50%5. 
Fifth finger clinodactyly is observed in 74%, as well 
as bradydactyly5. The first metacarpal is usually 
disproportionately shortened with a proximally placed 
thumb6. Upper extremity malformations are observed 
in up to 30% of patients, and range from oligodactyly 
to ulnar deficiency to absent forearm, with digit(s) 
present distal to the elbow6. Other common extremity 
findings include radial head dislocation with abnormal 
elbow extension, clubbed feet and poikilothermia. 
Pectus excavatum, scoliosis and hip dislocation or 
dyplasia are other common musculoskeletal findings.

Gastrointestinal
Gastroesophageal reflux disease (GERD) is the 

most common GI complication in CdLS patients, with 
an incidence of over 90%6. Esophagitis, aspiration, 
chemical pneumonitis, and irritability are complications 
of GERD that can be avoided by diagnosis and treatment 
in the neonatal period. Pyloric stenosis has been 
reported, and may contribute to malnutrition and poor 
weight gain during the newborn period. Malrotation 
occurs in at least 10% and is associated with an 
increase risk of volvulus6. Congenital diaphragmatic 
hernia also occurs, however the reported incidence 
varies and may be underestimated secondary to infants 
who die in the perinatal period.

Genitourinary
Up to 40% of CdLS patients have structural 

kidney and/or urinary tract anomalies, the most 
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common are vesiculoureteral reflux, pelvic dilation 
and renal dysplasia, with the possibility of deficient 
renal function6. Genitalia malformations have also 
been reported in many CdLS cases. Crytorchidism has 
been reported in up to 73% of males, in addition to 
hypoplastic and micropenis in 57% and hypospadias6. 
Females may have small labia majora and abnormally 
formed uteri.

Auditory and Vision
Up to 60% of affected individuals have hearing 

loss, including both sensorineural and conductive6. Ear 
canals are narrow if not stenotic, which predisposes 
these patients to otits media and sinusitis6. The most 
common ophthalmologic findings are peripapillary 
pigmentations, high myopia, ptosis, microcornia, and 
blepharitis. Rare ophthalmologic findings include 
nasolacrimal duct obstruction, nystagmus, cataract and 
glaucoma.

Neuropsychiatric
Behavioral issues in CdLS patients are speculated 

to be secondary to frustration from an inability 
to communicate. Many individuals demonstrate 
behavior consistent with depression and attention 
deficit hyperactivity disorder, and display obsessive-
compulsive behavior, autistic behavior, including self-
destructive tendencies, defiance, extreme shyness and 
avoidance of social interactions.

Growth and Developmental Retardation
Growth failure occurs in over 95% of patients with 

CdLS6. Proportionate small stature begins prenatally, 
although most significant by six months of age, and 
continues throughout life. Although growth in CdLS 
parallels standard growth curves, mean height and 
weight remain below the 5th percentile6. Developmental 
delay is observed in over 95%6. Patients with classic 
CdLS experience profound to severe developmental 
delays. The overall IQ ranges from below 30 to 102, 
with an average of 537,8. Patients with mild forms of 
CdLS have higher functioning with IQ ranging from 
normal to borderline IQ with learning disabilities9. 
However, most individuals experience disabilities in 
speech and language.

Anesthetic Considerations

Pharmacology
General anesthesia is often necessary in CdLS 

patients due to non-cooperative and hyperactive 
behavior. However, perioperative sedation should be 
light due the possibility of upper airway obstruction 
and unpredictable responses to drugs secondary to 
endocrine disorders10. In cases in which rapid induction 
of anesthesia is necessary, ketamine or etomidate are 
often recommended due to limited cardiac depressant 
effects 10. In patients with suspected or confirmed 
pulmonary hypertension inhalational agents and 
narcotics are recommended10. Newer inhalation 
agents, including desflurane and sevoflurane, allow for 
faster recovery than older agents such as halothane. 
Nitrous oxide should be avoided since it can increase 
pulmonary vascular resistance10. Also, caution with 
induction of paralysis in patients with strabismus 
is warranted, as there is a reported association of 
malignant hyperthermia in these patients10.

Cardiorespiratory
Preanesthetic examination to access for 

cardiorespiratory system is extremely important and 
often difficult. Many have previously undiagnosed 
congenital cardiac anomalies including tetralogy 
of Fallot, pulmonary or aortic stenosis, atrial septal 
defect, ventricular septal defect, pulmonary ductus 
arteriosus, hypoplasia of the left ventricle and 
abnormal electrocardiographic findings (i.e. AV block, 
left ventricular hypertrophy, and right ventricular 
hypertrophy) that are unveiled during anesthetic 
management. Cases of right bundle branch block, with 
and without murmur, first observed during anesthetic 
management have been reported10. Confirmation of any 
of these cardiac anomalies necessitates administration 
of antibiotics for endocarditis prohylaxis10. 
Postoperative complications in such patients include 
unstable cardiac function and marked susceptibility 
to infections. In patients with both cardiac anomalies 
and repeated episodes of upper airway obstruction 
secondary to macroglossia and micrognathia, 
pulmonary hypertension may develop, which may 
complicate anesthesia with the development of 
hypoxia and hypercapnia10. Successful perioperative 
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management of such cases may include increasing 
FiO2 to achieve adequate O2 saturations, and if 
warranted, prostaglandins, and even nitric oxide10.

Pulmonary hypoplasia and lobular anomalies 
predispose CdLS patients to respiratory infections. 
The most common causes of death in such patients 
are acute pneumonia and bronchitis11. The airway is 
considered to be irritable and the administration of 
intravenous hydrocortisone has been shown to relieve 
asthma-like symptoms that occurred during general 
anesthesia11.

Renal/Endocrine
Endocrine disorders and renal dysfunction, 

secondary to immaturity and malformation, necessitate 
preanesthetic evaluation to determine renal function and 
preparation for potential postoperative complications. 
Dosing of drugs excreted by the kidneys, should be 
carefully assessed.

Airway
Anesthetic management may pose a serious 

problem due to aspiration complications, and difficult 
intubation secondary to craniofacial anomalies 
characteristic of CdLS. The risk of aspiration secondary 
to GERD may be managed with premeditation 
including famotidine, metoclopramide and/or sodium 
bicitrate, and utilizing a rapid sequence induction with 
succinylcholine to offer some protection form stomach 
content aspiration.

Intubation in patients with CdLS almost always 
requires a tube of smaller size than that which is 
age appropriate due to the immature development 
of airway structures, most notably the presence of a 
hypoplastic larynx11. The craniofacial features that 
pose a risk of difficult intubation include macroglossia, 
cleft lip/palate, midface hypoplasia, high arched 
palate, and mandibular hypoplasia. In the case of 
macroglossia, the enlarged tongue fills the oral cavity, 
which obstructs the airway and impedes visualization 
of the larynx. Obstruction by the tongue can also 
occur in individuals with cleft palates. In this case, 
the nasal airway is obstructed if the tongue falls into 
the cleft, and oropharynx will be completely occluded 

if the tongue falls posteriorly with relaxation of the 
oropharyngeal musculature12. In midface hypoplasia, 
the palate is high and arched, and the nasal passages 
are small, therefore these individuals are primarily 
mouth breathers, which can potentially pose a problem 
during mask ventilation12. When the mouth is closed, 
the tongue occludes the small oral cavity and the small 
nasal passage creates resistance to nasal airflow, which 
can be overcome by holding the mouth open during 
induction12. Craniofacial dysostosis makes mask fit 
difficult; therefore maintaining a good mask seal is 
paramount12. In mandibular hypoplasia the anterior 
mandibular space is decreased, thereby decreasing 
the space into which the tongue is displaced during 
laryngoscopy, and making tracheal intubation more 
difficult12. Such patients should be managed with 
fiberoptic intubation, glide scope, or other advanced 
airway techniques. In general, difficult intubations 
encountered in CdLS are best managed by having an 
introducer, laryngeal mask or fiberoptic bronchoscope 
readily available. A laryngeal mask airway is 
recommended as an alternative to mask ventilation or 
tracheal intubation, and as a tool in fiberoptic scope 
assisted tracheal intubation13. Laryngeal mask airway 
is also beneficial in that it does not require paralysis, 
which may be relevant in individuals with strabismus, 
which can be associated with malignant hyperthermia13. 
Some literature advocates corticosteroid application 
prior to intubation to prevent airway trauma and edema 
from potential multiple intubation attempts14.

Conclusion
Although specific gene mutations can be found 

in some patients, genetic testing is usually reserved to 
confirm an already highly suspected CdLS diagnosis. 
At present there is no cure for CdLS. Treatment is 
symptomatic and therapy based. Early intervention 
by means of medical and surgical care are necessary 
for feeding difficulties, congenital heart disease, 
urinary, auditory and visual abnormalities, as well as 
psychomotor delay. In summary, the anesthetic care of 
the patient with CDLS is often challenging and a well 
thought out perioperative plan can potentially reduce 
morbidity and mortality.
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PERIOPERATIVE MANAGEMENT OF THE PATIENT 
WITH GOODPASTURE’S SYNDROME

Keri Copponex* and Alan David. Kaye**

Introduction
Goodpasture’s Syndrome (GS) is characterized by the classic triad of diffuse pulmonary 

hemorrhage, glomerulonephritis, and circulating anti-basement membrane antibodies1. It is an 
uncommon disorder, with an incidence estimated to be 0.3 cases per 100,000 people per year2. 
There is a male predominance, with a male to female ratio between 2:1 and 9:13. The disease 
may present at any age, although it most commonly manifests between the ages of 20 and 30 
years1. Goodpasture first described the pulmonary renal syndrome in 1919 during the influenza 
epidemic. However, it was not until 1958 that Stanton and Tange referenced Goodpasture’s original 
description in their report of young men with pulmonary hemorrhage and glomerulonephritis1. The 
role of anti-GBM antibodies in the pathogenesis of GS was discovered in 19671. Reported risk 
factors for the development of GS include exposure to hydrocarbons, cigarette smoking, and a 
preceding viral illness, especially influenza2.

Clinical Manifestations
While there is considerable variation in the clinical presentation of GS, the initial symptoms 

most cases include progressive dyspnea and hemoptysis (seen in 80% to 95%), which may range 
in severity from blood-tinged sputum to massive hemorrhage4. Additionally, some patients have 
alveolar hemorrhage, evident only on biopsy or bronchoalveolar lavage1. Between 20% and 40% 
of patients have only renal disease, and less than 10% have only pulmonary disease1. Patients 
may present initially with hemoptysis only, then develop glomerulonephritis months or years 
later. Alternatively, some patients may present with glomerulonephritis and either later develop 
pulmonary hemorrhage or never develop pulmonary hemorrhage2. Unlike systemic inflammatory 
disorders, GS typically does not cause clinical signs of inflammation, although some patients may 
have prodromal symptoms such as nausea, vomiting, fatigue, and weight loss.

Continuous pulmonary hemorrhaging can result in hypoxemia and significant iron deficiency, 
with decreased levels of serum iron and ferritin1. If massive hemoptysis occurs, the alveolar spaces 
are rapidly flooded with blood, resulting in respiratory failure. Acute pulmonary hemorrhage is seen 
as bilateral patchy areas of dense alveolar infiltrates on chest radiographs, and air bronchograms are 
also often present2. The apices and costophrenic angles are generally not involved3. Some patients 
may have a normal chest radiograph; however, CT scan may reveal parenchymal abnormalities3. 
After a patient has an acute episode of pulmonary hemorrhage, serial chest radiographs demonstrate 
a predictable change in pattern. Within 2 to 3 days, the initial patchy areas of consolidation disappear 
and a reticulonodular pattern becomes evident3. The pattern becomes distinctly reticular within 1 
week, and the chest radiograph usually returns to normal in 10 to 12 days3.
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GS patients with renal disease usually have 
rapidly progressive glomerulonephritis (RPGN). 
Renal dysfunction causes azotemia, as well as 
proteinuria, hematuria, and red blood cell casts are 
seen on urinalysis. 1 Without treatment, end-stage renal 
failure may occur within days to weeks after the onset 
of symptoms2.

Pathogenesis
Genetics are likely involved in the pathogenesis of 

GS, given that there is a strong association between the 
disease and HLA-DR2. There is an increased incidence 
of HLA-DR2 in patients with GS when compared to 
the general population5. However, additional factors 
must also be involved, as most cases are sporadic. GS 
is defined by the presence of antibodies that target the 
carboxyl-terminal region of the alpha-3 chain of type 
IV collagen1. Only the lungs and kidneys, are involved 
despite the presence of type IV collagen throughout 
the body. This effect may be explained because the 
antigen is more accessible to the antibody in the 
alveoli and glomeruli or because of the predominance 
of the alpha-3 chain in the alveoli and glomeruli rather 
than in other tissues1. Structural differences between 
the alveoli and glomeruli may explain why some 
patients develop only alveolar hemorrhage or only 
glomerulonephritis, as opposed to the combination 
of the two pathologies. One such difference is the 
presence of fenestrae in the glomerular endothelium, 
which grant greater accessibility of the antibodies to 
the basement membrane1. These fenestrae are absent 
in the alveolar endothelium3.

Diagnosis
Microscopic abnormalities associated with 

GS include intra-alveolar blood, hemosiderin-laden 
macrophages in the alveoli and interstitium, interstitial 
fibrosis, and type II cell hyperplasia1. Occasionally, 
there may be a lymphocytic interstitial infiltrate. 
Results of electron microscopy have been inconsistent, 
with findings ranging from no abnormalities to 
thickening, splitting, discontinuity, or smudging of the 
basement membrane1. However, none of these findings 
is diagnostic of GS. Confirmation of the diagnosis is 
accomplished by performing a renal biopsy and proving 
the presence of tissue-bound anti-basement membrane 

antibodies by enzyme-linked immunosorbent assay 
(ELISA)3. If a biopsy is contraindicated, the diagnosis 
can be made by serologic testing and demonstration 
of the presence of anti-basement membrane antibodies 
in the serum with either indirect immunofluorescence 
or ELISA. Focal or diffuse crescentic and necrotizing 
glomerulonephritis is seen on light microscopic 
examination of kidney tissue, and immunofluorescence 
shows linear staining of IgG along the glomerular 
basement membrane3. Immunofluorescence of lung 
tissue demonstrates diffuse linear staining along the 
alveolar wall, usually attributable to IgG.

Pulmonary function testing is not useful in 
diagnosing GS, but may help in monitoring the course 
of the disease4. Patients generally demonstrate a 
restrictive pattern, along with a decreased diffusing 
capacity and a decrease in resting PaO2, which may exist 
even during remission of the disease3. The diffusing 
capacity of the lung for carbon monoxide (DLCO) 
may be increased due to intraalveolar blood binding 
to carbon monoxide4. When measured throughout 
the disease, the Diffusing Capacity of the Lung for 
Carbon Monoxide (DLCO) may help to identify an 
acute pulmonary hemorrhage versus other causes of 
radiographic opacities4.

Prognosis and Treatment
Prior to the development of immunosuppressive 

therapy and plasmapheresis, GS was usually fatal, 
secondary to either lung hemorrhage or renal failure. 
However, corticosteroids, immunosuppressants, and 
plasmapheresis have greatly improved outcome, 
although some patients remain dependent on dialysis1. 
Three to six months of treatment are usually required, 
though symptoms begin to resolve within two 
months5. Plasmapheresis rapidly decreases the level of 
circulating anti-basement membrane antibody, while 
corticosteroids and immunosuppressants (namely, 
prednisone and cyclophosphamide) decrease the 
production of antibody6. If irreversible kidney damage 
has taken place at the time of diagnosis, the patient 
may receive a kidney transplant only after the anti-
basement membrane antibodies have been cleared 
from the serum3. Otherwise, if irreversible kidney 
damage has not occurred when the diagnosis is made, 
chronic immunosuppression can prevent progression 
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of renal damage and a kidney transplant often is not 
necessary3.

Anesthetic Considerations

Preoperative Assessment
Elective surgery should be delayed until the 

disease is in an inactive state5. Chest radiographs, 
pulmonary function studies, and arterial blood gases 
can be used to evaluate the patient’s pulmonary status, 
while renal function studies, urinalysis, and blood 
chemistries indicate renal function5. Causes of renal 
insufficiency, other than glomerulonephritis, should 
also be sought. Prerenal factors such as hypovolemia 
and decreased cardiac output can compound the GS-
induced renal dysfunction, and should be corrected 
to avoid further kidney damage. Dialysis-dependent 
patients should be dialyzed shortly before surgery to 
correct volume overload, hyperkalemia, and acidosis5. 
Renal failure often demands that drug selection and 
dosing be modified. In general, the technique of choice 
when applicable would be the use of local anesthetics 
for local or regional blockade whenever possible 
with careful sedation. However, there are significant 
considerations in the delivery of anesthetics to GS 
patients.

Pulmonary
Due to the alveolar hemorrhage that occurs in 

GS, oxygenation of the patient during surgery is the 
principal challenge of the anesthesiologist5. Blood in 
the alveoli makes gas exchange difficult. Furthermore, 
continuous alveolar hemorrhaging results in anemia, 
which plays an additional role in diminished tissue 
oxygen delivery5. A larger than normal sized 
endotracheal tube should be used to intubate to allow 
for better pulmonary suction. Care should be taken to 
avoid high airway pressure, increased oxygen tension, 
and other stresses on the lungs, as this may worsen 
antibody-mediated lung injury5.

Renal
Renal failure in GS, as in all cases of renal failure, 

can affect the volume of distribution, metabolism, 
and excretion of certain anesthetic drugs. Water-
soluble metabolites that are minimally active may 

accumulate and prolong the effects of the parent drug7. 
The elimination half-life of drugs that are excreted 
unchanged by the kidneys can be prolonged in renal 
failure. The protein loss and uremia that occur in renal 
failure may potentiate the effects of drugs that are 
typically protein-bound7.

Thiopental requires a decreased induction dose 
because its free fraction is nearly doubled in renal 
failure8. The dosing of ketamine, on the other hand, 
does not need to be altered because it is not highly 
protein-bound and its free fraction is minimally 
affected by renal failure9. Etomidate exhibits less 
protein binding in renal failure patients than it does in 
normal patients, but the larger free fraction does not 
appear to alter its clinical effects10. Propofol is quickly 
metabolized by the liver into inactive metabolites that 
are then excreted by the kidney; thus renal failure does 
not result in extension of its clinical effects11. The 
plasma free fraction of benzodiazepines is increased by 
renal failure because these drugs are normally highly 
protein-bound. Additionally, benzodiazepines have 
active metabolites that can accumulate after repeated 
doses in renal failure and lead to prolonged sedation7. 
Midazolam is metabolized to an active alpha-hydroxy 
compound, and 60-80% of the drug is excreted in this 
form12. The metabolite accumulates after long-term 
infusions in renal failure, therefore causing a longer 
time of sedation13. Renal failure patients are more 
sensitive to the sedative effects of alprazolam because 
it has less protein binding and an increased free 
fraction when compared to individuals with normal 
renal function14. Dexmedetomidine is hepatically 
metabolized. When given to patients with impaired 
renal function, sedation was longer when compared to 
patients with normal renal function, likely due to less 
protein binding in the presence of renal dysfunction15.

While the pharmacokinetics of a single dose 
of morphine are unaffected in a chronic renal failure 
patient, long-term administration causes its active 
metabolite morphine-6-glucuronide to accumulate and 
exert potent analgesic and sedative effects16. Thus, the 
dose of morphine should be decreased in the presence 
of renal dysfunction. Meperidine is metabolized to 
the neurotoxic compound normeperidine, which 
must be excreted by the kidneys and therefore should 
not be administered to patients with renal failure7. 
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Hydromorphone’s active metabolite hydromorphone-
3-glucuronide also accumulates in renal failure patients 
and can cause cognitive dysfunction and myoclonus17. 
Renal failure patients have a longer elimination time 
for oxycodone, thus repeated doses cause prolonged 
effects18. Codeine is not recommended for long-term 
use in patients with renal dysfunction because it can 
also cause prolonged narcosis16. Because fentanyl 
does not have active metabolites, has an unchanged 
free fraction, and has a short redistribution phase, it 
is well-tolerated and is a good choice19. Alfentanil 
has decreased protein binding in the presence of 
renal disease, but because its elimination half-life 
and clearance are unaffected, the total dose should be 
similar to that for patients without renal disease20.

With the exception of succinylcholine, 
atracurium, cis-atracurium, and mivacurium, muscle 
relaxants rely heavily on renal excretion and therefore 
result in prolonged effects in patients with chronic 
renal failure7. In renal failure, most nondepolarizing 
muscle relaxants must be either excreted by the liver 
or metabolized to inactive forms7. Some muscle 
relaxants, such as vecuronium, are metabolized to 
active compounds that must be excreted by the kidneys, 
resulting in prolonged effects in GS patients7. Because 
succinylcholine does not result in a major prolongation 
of clinical effects, it may be used for rapid-sequence 
intubation.

Due to the shorter duration of action, the 
intermediate-acting atracurium, cis-atracurium, and 

rocuronium are preferred over the long-acting muscle 
relaxants for patients with renal failure5. Atracurium 
and cis-atracurium are recommended because their 
metabolites do not depend on renal clearance and 
the elimination half-life, clearance, and duration of 
action are not affected by renal failure21. Vecuronium 
exhibits prolonged effects in patients with renal 
dysfunction due to decreased plasma clearance and 
increased elimination half-life22. An additional cause 
for lengthening of the clinical duration of vecuronium 
is that it is metabolized to 3-desmethylvecuronium, an 
active compound that accumulates in renal failure23. 
Mivacurium is a short-acting muscle relaxant that, like 
succinylcholine, is eliminated by pseudocholinesterase. 
In renal failure patients with a lower level of plasma 
pseudocholinesterase, recovery from a dose of 
mivacurium is slower24.

Conclusion
Although it is uncommon, Goodpasture’s 

Syndrome is a disease that anesthesiologists may 
encounter and which poses many challenges. The 
extensive renal involvement dictates which drugs 
should be administered and which avoided. Complex 
pulmonary manifestations require that special care be 
taken in management of the airway. Patients should be 
treated with corticosteroids, immunosuppressants, and 
plasmapheresis to render the disease dormant before 
elective surgery is performed.
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TARGET-CONTROLLED INFUSION ANESTHESIA 
WITH PROPOFOL AND REMIFENTANIL 

COMPARED WITH MANUALLY 
CONTROLLED INFUSION ANESTHESIA 

IN MASTOIDECTOMY SURGERIES

Naser Yeganeh*, Bahman Roshani*, 
Mitra Yari* and Afshin Almasi**

Abstract
Target-controlled infusion (TCI) system is increasingly used in anesthesia to control 

the concentration of selected drugs in the plasma or at the site of drug effect (effect-site). The 
performance of propofol TCI delivery when combined with remifentanil in patients undergoing 
elective surgeries has been investigated. Our aim in this study was to assess the anesthesia profile 
of the propofol and remifentanil target controlled infusion (TCI) anesthesia as compared to the 
manually controlled infusion (MCI), in mastoidectomy surgery, where a bloodless field is of utmost 
importance to the surgeon. Sixty patients, aged 18-60 years ASA I-II enrolled in the study, were 
divided into two equal groups. Group MCI received propofol and remifentanil by conventional-
dose-weight infusion method, and Group TCI received propofol 4 µg/ml and remifentanil 4 ng/ml 
as effect-site target concentration. The hemodynamic variability, recovery profile, postoperative 
nausea and vomiting (PONV), surgeons satisfaction were assessed. Results were analyzed by SPSS 
version 11.5. The two groups were comparable with respect to age, ASA class, sex, weight, basal 
vital signs, operation time. The blood pressure and pulse were above desired levels in some data 
points in the MCI Group (P ≤ 0.05). The PACU stay time to reach Aldret score of 10 was longer 
in the MCI Group (42.54 ± 8 vs 59.01 ± 6 min) (P ≤ 0.05). The PONV was more common in the 
MCI Group (P ≤ 0.05). Surgeon’s satisfaction of the surgical field showed no significant differences 
except when described as “good”, more common in the TCI Group. TCI is capable to induce and 
maintain anesthesia as well as MCI. In some stages of anesthesia, the TCI control of vital signs are 
better than the MCI. In some stages of anesthesia, the TCI control of vital signs are beter than the 
MCI. Recovery profile and complication rate and surgeon’s satisfactions are more acceptable in the 
TCI than in the MCI. Group.

Keywords: Target-controlled infusion anesthesia, manually controlled infusion anesthesia, 
remifentanil, propofol, mastoidectomy.
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Introduction
Target controlled infusion (TCI) is increasingly 

used in anesthesia. This method of infusion of 
intravenous anesthetic drugs has been investigated 
for its ability to achieve targeted blood or effect site 
concentrations for selected drugs. Maintaining a 
constant plasma or effect compartment concentration 
of an IV anesthetic requires continuous adjustment 
of the infusion rate according to the pharmacokinetic 
properties of the drugs which can be achieved by 
commercially available target controlled infusion 
pumps. The main advantage of this infusion 
method among the other advantages is prompt 
response to signs of inappropriate anesthesia depth 
without any need to mathematical calculations for 
anesthesiologists1.

Total intravenous anesthesia based on the 
administration of propofol combined with an opioid, 
has become a popular anesthesia technique. It allows 
independent modulation of the different components 
of anesthesia: unconsciousness, amnesia and loss of 
response, to noxious stimuli the first two components 
are controlled by hypnotics and the third by opioids. 
Remifentanil appears to be an ideal analgesic for 
total IV anesthesia (TIVA) in combination with 
propofol, because of its independent pathway from 
that of propofol as well as its rapid elimination 
and favorable controllability. The performance of 
propofol TCI delivery when combined with opioid 
in patients undergoing elective surgery has been 
investigated2-4.

In the TCI system of delivery, the 
anesthesiologist, depending on the appearance of 
noxious stimuli, can adjust the target concentrations 
of propofol or remifentanil and change the infusion 
rate. Surgeons performing mastoidectomies as well 
as other otolaryngological procedures when working 
microscopically under high power visual field, request 
asanguinous surgical field. Decrease of bleeding could 
be accomplished by targeting higher plasma or effect 
site concentration of hypnotic and opioid by the TCI 
system. In contradistinction, the changes in infusion 
rates in the manually controlled infusion (MCI), could 
be difficult, inaccurate and time consuming.

Our aim in this study was to assess the clinical 
effects of propofol and remifentanil target controlled 

infusion (TCI) and compare them to the manually 
controlled infusion (MCI), in mastoid or similar 
surgeries.

Results
There were no statistical difference between the 

two groups regarding ASA class, age, sex, weight, 
basal vital signs and surgery duration (Table 1). Two 
anesthesiologists performed 60 anesthesias and 6 
surgeons performed the surgery.

The systolic and mean arterial pressure at T4 and 
systolic arterial pressure at T5 data points were higher 
in the MCI group (P value ≤ 0.05) and no statistical 
differences were remarkable in the other data points 
(Fig. 1). There were also no statistical difference in 
heart rates in data points (Fig. 2).

The least BIS value recorded in data points were 
significantly lower in T4 and T5 data points in the MCI 
group (Fig. 3).

Table 1 
Patient demographics and characteristics 

(Mean and SD in parenthesis)
MCI 

(n=30)
TCI 

(n=30)
* P 

Value

Sex (M/F) 18/12 17/13 0.55

Age (Y) 28.03 
(9.79)

26.67 (8.73) 0.57

Weight (kg) 62.00 
(9.70)

63.33 
(12.90)

0.34

BMI (kg/m2) 23.65 
(2.52)

23.50 (3.85) 0.66

BSA (m2) 1.58 (0.15) 1.65 (0.18) 0.054

ASA (I-II) 19 / 11 17 / 13 0.081

Surgery duration(min) 73.60 
(17.66)

81.67 
(19.63)

0.08

Baseline Systolic 
BP(mmHg)

125.13 
(8.72)

121.27 
(10.55)

0.67

Baseline Diastolic 
BP(mmHg)

79.37 
(6.39)

79.67 (8.08) 0.69

Baseline Mean 
BP(mmHg)

86.60 
(6.44)

84.50 (7.59) 0.98

Baseline Mean HR 
(Beats/min)

76.20 
(8.32)

79.12 (7.61) 0.74

* P value < 0.05 is significant.
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Fig. 1 
Systolic, Mean and Diastolic arterial pressure in different data 

points in two groups (Mean±SD)

* Significant difference between two groups.
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In the PACU, though there were no statistical 
differences between the Aldrete score between the 
two groups, yet the staying time for acquiring score 
of 10 was longer in the MCI group. The nausea and 
vomiting incidences were higher in the MCI group and 
same symptoms continued higher in the surgical ward 
(Table 2).

The total consumption and rate of consumption 
of Remifentanil and propofol were significantly higher 
in the MCI when compared to the TCI group (Table 3).

There were no differences in the time from the 
end of administration of anesthetics to eye opening 

Table 2 
Duration of post anesthesia care unit (PACU) residence, 

incidence of postoperative side effects and recovery 
characteristics (Mean and standard deviation in parenthesis).

TCI
(n=30)

MCI
(n=30)

* P 
value

PACU
Length of stay (min) 42.54 

(8)
59.01 

(6)
0.00

Aldrete Scoring receiving 
PACU

7.2 
(1.0)

6.4 (0.4) 0.06

Nausea (n of patients) 6 
(18%)

14 
(42%)

0.00

Vomiting (n of patients) 3 (9%) 11 
(33%)

0.00

Shivering (n of patients) 9 
(27%)

10 
(30%)

0.40

Ward

Nausea (n of Patients) 10 
(30%)

17 
(51%)

0.01

Vomiting (n of patients) 2 (6%) 6 (18%) 0.00
Shivering (n of patients) 0 1 (3%) 0.50
*P value < 0.05 is significant

Fig. 2 
Heart rate during different data points 

in two groups (Mean ± SD)

*Significant difference between two groups
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Fig. 3
BIS changes during different data points in two groups 

(Mean±SD).

*Significant difference between two groups
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(awakening time) and to extubation time (obey to 
commands time) in the two groups (Table 4).

The costs of anesthetic drugs (propofol and 
remifentanil) and cost of one minute of anesthesia, was 
higher in the MCI than in the TCI group (0.57 ± 0.10 
dollar vs 0.45 ± 0.08 dollar) (Table 4).

Materials and Methods
Following approval of the Ethics Committee of 

our institution and patient written informed consent, 
60 patients 18-60 years. ASA I-II scheduled for 
mastoidectomy with a planned duration of what than 30 
minutes, were included in the study. Exclusion criteria 
consisted of patients under 18 and above 60 years, ASA 
physical status more than II, hypertriglyceridemia, 
alcohol or opium dependence or drug abuse and use 
of beta adrenergic receptor blocking agents or α2 
adrenergic receptor agonists.

All patients were unpremedicated. Patients 
were randomly allocated into two groups (30 each) 
by sealed envelop technique; group target controlled 
infusion group (TCI) and group B or manually 
controlled infusion group (MCI). On arrival to the OR 
the weight of patients were measured by electronic 
weighing-machine and then, electrocardiogram leads, 
pulse oximetry and noninvasive blood pressure, 
were attached. A 20 gauge IV cannula was inserted 
in antecubital vein in all patients. Ringer solution 
10 cc/kg of body weight was infused intravenously 
before induction of anesthesia. Bi-refferential 
electroencephalogram (EEG) leads (Aspect medical 
system BIS-XP version 3.23, USA) were attached after 
skin preparation and disinfection with alcohol and 
slight rubbing. When electrode impedance exceeded 
10 KΩ, the electrode was replaced and skin preparation 
was repeated.

In (TCI) group anesthesia was induced with 
propofol 1% (Braun Melsungen, Germany) and 
remifentanil 50 µg/ml (GSK, UK) simultaneously 
administered by two separate modules of a continuous 
computer assisted TCI system (Fresenius Kabi 
Company, Base Prima and DPS Module System, 
France). Before induction of anesthesia, patients' 
weight and height, age, sex and target of effect site 
concentration of propofol and remifentanil were 
entered into the TCI system. The initial effect site 
target of propofol was set at 4 µg/ml, titrated against 
clinical effect and BIS values, and the initial effect site 
target of remifentanil was 4 ng/ml, titrated against vital 
signs. We used Schnider and Minto three compartments 
pharmacokinetic models for propofol and remifentanil 
respectively (5-6). The goal of propofol administration 
was to maintain BIS level from 45 to 60.

After hypnosis (lack of eyelid reflex), atracurium 
(0.5 mg/kg) was administered IV slowly to achieve 
muscle relaxation for endotracheal intubation. The 
atracurium dose was repeated to maintain post tetanic 
count zero. After intubation the effect site concentration 
of propofol and remifentanil were adjusted to maintain 
the BIS level from 45 to 60 and 55 < MAP > 85 
mmHg. BIS values beyond the desired levels were 
managed with increasing or decreasing 1 µg/ml from 
propofol effect site target concentration, and MAP far 
from desired levels also managed with increasing or 

Table 3 
Propofol and remifentanil consumed in two groups (Mean and 

standard deviations in parenthesis)

MCI TCI * P 
Value

Total Propofol administered 
(mg)

1178.83 
(187.86)

872.73 
(274.05) 0.000

Propofol used per weight and 
time ( min// kggµ  )

138.81 
(20.17)

107.84 
(25.09) 0.007

Total remifentanil 
administered (mg)

1324.23 
(189.18)

955.07 
(285.14) 0.005

Remifentanil used per weight 
and time ( min// kggµ  )

0.33 
(0.04)

0.19 
(0.04) 0.001

* P value < 0.05 is significant.

Table 4 
Prediction of awakening time by pump, eye opening time, obey 

to commands time (extubation time) , time to reach Aldrete 
score 10 and drug costs in two groups (Mean and standard 

deviation in parenthesis).

MCI TCI *P 
Value

Prediction of awakening 
(min) 8.83 (2.53) 8.33 

(2.92) 0.43

Eye opening time (min) 9.00 (2.24) 8.76 
(2.81) 0.72

Obey to commands time 
(min) 9.26 (2.19) 9.11 

(2.89) 0.82
Time to reach Aldrete 
score 10

59.01 
(6.77)

42.54 
(8.32)

0.00

Total cost of drugs ($) 35.35 
(6.53)

29.09 
(7.80) 0.00

Cost per minute ($) 0.57 (0.10) 0.45 
(0.08) 0.00

* P value < 0.05 is significant.
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decreasing 0.5 ng/ml to effect site target concentration 
of remifentanil (Flowchart1).

With decreasing of MAP < 55 mmHg, crystalloids 
(Ringer solution) were infused and until a clinically 
adequate volume load was achieved a vasopressor 

(Ephedrine) 2.5 mg i.v was administered to restore 
MAP immediately. With increasing MAP > 85 mmHg 
increasing the effect site concentration of remifentanil 
was repeated step by step until reaching remifentanil 
target to 10 ng/ml and if this failed to reduce MAP < 
85 mmHg, infusion of trinitroglycerine 5 µg/min was 
added.

In the MCI group anesthesia was induced with 
bolus propofol infusion 1 mg/kg and after that 170 µg/
kg/min for 10 minutes, and then 130 µg/kg/min for 10 
minutes and finally 100 µg/kg/min for maintenance of 
anesthesia. This method of propofol infusion produces 
and maintains propofol plasmatic concentration about 
4 µg/ml7. Remifentanil infusion was started with 

Fig. 4 
Satisfaction of surgeons about surgical field.

* In good condition difference between two groups is significant.

Flowchart 1 
Anesthetics administration algorithm in TCI group
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slow bolus dose of 1 µg/kg and then was continued 
0.5 µg/kg/min. After loss of consciousness atracurium 
was administered, repeated and managed as the same 
manner as in TCI group. The goals of anesthesia were 
the same as in TCI group. BIS values and MAP out 
of the desired range was managed with increasing 
or decreasing of propofol and remifentanil infusion 
rate 10 µg/kg/min and 0.25 µg/kg/min respectively 
(Flowchart 2).

In both groups patients were ventilated to 
maintain normocapnia (ETCO2 between 36-44 mmHg 
with mixture of oxygen in air (FIO2 40%). In all patients 

the continuous infusion of propofol and remifentanil 
were stopped at the beginning of skin closure when 2 
mg morphine sulphate and 4 mg ondansetrone were 
administered intravenously for postoperative analgesia 
and prophylaxia of nausea and vomiting.

The time from stopping the infusion until 
patients opened their eyes (eye opening time), obeyed 
to commands and underwent tracheal extubation 
(extubation time) and the time from stopping the 
infusion until Aldrete score of 10 were documented and 
compared in two the groups8. Six different surgeons 
blinded to anesthesia method conducted were asked 

Flowchart 2 
Anesthetics administration algorithm in MCI group
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about their satisfaction about asanguineous surgical 
field which was described as good (without disturbing 
bleeding), moderate (minimal bleeding not disturbing 
surgery) and poor (bleeding disturbing surgery).

Seven data points were defined for monitoring 
and documentation of vital signs and BIS: T1, before 
the induction of anesthesia; T2, before intubation; 
T3, three minutes after tracheal intubation; T4, three 
minutes after skin incision; T5, during mastoidectomy; 
T6, during tympanic membrane placement and T7, 
before skin closure.

The costs of intravenous anesthetic drugs 
(disposables, nursing, staff, oxygen, air, vasopressors 
and antiemetics were not included) were taken from 
hospital pharmacy list.

Data were presented as mean with standard 
deviation in parenthesis unless otherwise stated. For 
statistical analysis SPSS software (version 11.5) 
was used. Hemodynamic variables were analyzed 
with two factorial analysis of variance for repeated 
measurements. Student's t-test was applied at the 
end point of each measurement. In case of multiple 
comparisons, P values were corrected according to 
Bonferroni. Fisher's exact tests, X² tests, leven tests, 
Mann-Whitney U-tests, or nonpaired student's t-tests 
were used when appropriate. P values < 0.05 were 
considered significant.

Discussion
In this study we used propofol as hypnotic 

together with remifentanil as analgesic for induction 
and maintenance of anesthesia. Propofol is presently 
the most common intravenous anesthetic used for total 
intravenous anesthesia. Pharmacokinetic model-driven 
infusion of propofol has become widely available 
worldwide. In addition, remifentanil is the newest 
μ-agonist available for administration as an analgesic 
during surgery and it is best administered as an infusion 
because of its metabolism by general body esterases.

Interaction of these two drugs in preventing 
responses to noxious stimulation is investigated. 
Increasing the duration of the infusion has minimal 
impact on recovery time if the optimal dose of 
remifentanil is not used9. Hence combination of these 
two drugs has become more popular for intravenous 

anesthesia. Regardless of the kind of surgery, 
remifentanil improves intraoperative hemodynamic 
stability when compared to other opioids: Twersky 
reported better hemodynamic control when remifentanil 
used compared with fentanyl10 and Mackey confirmed 
better control of tachycardia and hypertension in very 
high risk outpatients laryngoscopies with remifentanil 
as compared to fentanyl11. In our study remifentanil was 
used as an analgesic in both TCI and MCI, however, 
the TCI group when surgical stimuli were profound 
showed more stable hemodynamic parameters in 
different data points at T4 (three minutes after skin 
incision) and T5 (during mastoidectomy). This is 
very important in mastoidectomy operations because 
bleeding in surgical field is directly related to blood 
pressure and even when minimal bleeding may disturb 
the ideal condition for surgery.

Remifentanil is associated with faster recovery 
and extubation time because of its rapid hydrolysis 
and decreased hypnotic requirements. This can affect 
early and late recovery and discharge time of patients 
from operating table to the (PACU) and eventually to 
surgical wards and finally to home. Remifentanil as an 
anesthetic used as TCI method has showed superiority 
to the conventional manually controlled infusion 
(MCI).

Various studies have shown that hemodynamic 
stability, recovery time, and discharge time have 
improved by the use of TCI for the administration 
of remifentanil and propofol in the induction and 
maintenance of anesthesia12-13. Despite these findings 
other authors could not show significant hemodynamic 
differences between TCI and MCI group during 
induction and maintenance of anesthesia14-15.

We think the findings in our study are the result 
of administration both hypnotic and analgesic with 
TCI technique which allows fine titration of effect-
site target concentration counter effecting the noxious 
stimuli. The TCI enables anesthesiologist to rapidly 
change the effect-site target concentration of desired 
drug for desired response without need to time-
occupying mathematical calculation to adjust infusion 
rate for body mass of the patient. Also our findings 
demonstrated the efficacy of TCI in controlling 
anesthesia depth during different stages of surgery 
as well as MCI. Although all patients were received 
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postoperative time were collected continuously in 
which the PONV and the shorter staying time in 
recovery room to reach Aldrete score of 10 the TCI 
group.

The possible explanations can explain the 
contradictory results with the tel system, consiste 
that studies used only hypnotic or analgesic and in 
others both been administered by TCI. Fine titration 
of hypnotic and/or analgesic target concentration 
against clinical effects can rapidly produce desired 
clinical situation without time delay and uncontrolled 
hemodynamic changes. Changing effect-site target 
concentration of every drug and attention to drug 
pharmacodynamic instead of drug pharmacokinetic 
can result to more stable hemodynamic variables, less 
drug consumption and shorter recovery time19. On the 
other hand biovariabilty plays an important role in 
different responses to identical target concentration 
in various studies20. Several models have been 
proposed and validated for their ability to predict drug 
concentration in the plasma or effect site compartment 
for propofol and remifentanil. Biovariability and 
severeal pharmacokinetic models produces different 
results when TCI is used. In summary remifentanil-
propofol TCI-based anesthesia achieved better 
hemodynamic stability through the stages, better 
recovery profile, decreases drug costs of anesthetics 
and more satisfaction of surgeons about surgical field 
condition, as compared to the manually controlled 
infusion (MCI) anesthesia, in mastoidectomy surgeries.
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to PACU with comparable Aldrete score, the MCI 
patients, however, stayed more in this unit to reach 
Aldrete score 10. In other word, intermediate recovery 
time (discharge from PACU to surgical ward) was 
longer in the MCI group. This correlates with total 
propofol and remifentanil consumed during anesthesia 
observed more in the MCI group.

Although we found less drug consummation and 
decreased drug cost in the TCI group, literature review 
is contradictory, Suttner found that TCI using propofol 
and remifentanil was the most expensive anesthesia 
regimen, with total intraoperative costs almost two 
fold compared with the standard IV propofol regimen 
and almost four times larger compared with a standard 
inhaled anesthetic with isoflurane in sixty patients 
undergoing elective laparoscopic cholecystectomies12. 
Fombeur and coworkers described a standard regimen 
of desflurane was more cost-effective than TCI 
propofol for anesthesia maintenance in achieving 
post operative nausea and vomiting free episodes in 
otlogical surgeries16 Russell and coworkers17 found 
significantly more propofol was administered during 
both induction and maintenance of anesthesia with the 
target controlled system while no clinically significant 
difference in heart rate and hemodynamic variables 
were observed. On the other hand De castro and 
coworkers reported significantly smaller requirements 
of remifentanil without a difference in propofol 
requirement and at the same time more common 
intraoperative hypotension episodes in MCI group 
patients than TCI group18.

Limitation of our study lies in the fact that our 
data collection was not performed continuously in 
all times of the operation but in selected data points 
in which hemodynamic imbalance episodes were 
more probable. Despite this limitation data in the 
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Abstract
Introduction: Intubation in the lateral position is desirable in several conditions. We 

compared the technical ease and hemodynamic response to laryngoscopy and intubation in the 
lateral (group L) and supine (group S) positions in 120 patients with normal airway in a prospective 
randomized controlled study.

Methods: This was a randomized, controlled observational study. All intubations were 
performed by a single investigator experienced in lateral intubation. Ventilation score with bag 
and mask ventilation, laryngoscopy duration and attempts, application of external pressure and 
Cormac & Lehane grade were measured. Blood pressure and heart rate were observed before and 
after induction of anesthesia, after laryngoscopy/intubation and then at one minute interval for 6 
minutes.

Results: 90% of patients in group S were ventilated by a single operator compared to 17% in 
group L. Duration of laryngoscopy was significantly longer in group L (32 seconds) compared to 
group S (12 seconds) [p<0.001]. 78% of the patients in group S had Cormack and Lehane grade 1 
versus nil in group L. External pressure was required in 58% patients in group L and 5% in group S. 
In intra-group comparison at specified time lines no difference was observed in HR but the changes 
in BP were significantly higher in the lateral position (P-value <0.001).

Conclusion: Ventilation and intubation in lateral position was more difficult technically than 
in the suprine position, and the BP response was exaggerated in the lateral position.
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Introduction
Anaesthesiologists should be able to performs 

tracheal intubations in the lateral position as this 
position may be encountered in trauma, accidental 
airway loss during surgery, in posteriorly located 
pathology, or in patients with oral bleed.

The published literature on this topic is deficient. 
A recent randomized control trial has looked at the 
technical ease of tracheal intubation in the lateral 
position1, others have compared the use of different 
airway devices other than tracheal tube in supine 
versus lateral positions2,3. The aim of this study was to 
compare the technical ease and hemodynamic response 
of laryngoscopy and intubation in lateral and supine 
position in patients undergoing elective surgery under 
general anesthesia. All of these patients had a low 
predictive risk of difficult airway. Our rationale was that 
in the lateral position gravity will aid the laryngoscopist 
by displacing the tongue and this less force may be 
require thus altering the hemodynamic response.

Methods
After institutional ethical committee approval, 

written informed consent was obtained from 120 
surgical patients scheduled to undergo general 
anesthesia for elective surgery for this prospective 
randomized controlled trial. The sealed opaque 
envelope technique was used to divide the patients 
into two groups of 60 patients each; a control group, 
where tracheal intubation was carried out in the supine 
position (S) and the study group in whom the tracheal 
intubation was performed in the lateral position (L). 
The inclusion criteria was American Society of 
Anesthesiology (ASA) class 1 and 2, adults of either 
sex 18 to 55 years of age with no predictors of difficult 
mask ventilation or difficult intubation.

Detailed airway assessment was conducted on 
each enrolled patient by one of the primary investigators. 
The preoperative difficult airway predictors used were 
Langeron’s criteria of difficult mask ventilation4, 
Mallampati class, Wilson score5, and sub mandibular 
space assessment. Patients who had Langeron Difficult 
Mask Ventilation (DMV) score more than or equal to 
2, Mallampatti class 2, 3 or 4, Wilsons score more than 
4, thyromental distance less than 6 cm, mentohyoid 

distance less than 4 cm, or inadequate jaw protrusion, 
were excluded. Other patients who were excluded 
were those with facial trauma, emergency surgery, 
history of gastro-esophageal reflux, pregnancy, raised 
intracranial pressure, cervical spine disease, dental 
abnormalities, and obesity. Patients with hypertension, 
cardiovascular disease or atherosclerotic disease were 
also excluded. 

All patients were premedicated with 0.15 mgkg-1 
of oral midazolam one hour before surgery. On arrival 
to the operating room patients were monitored with 
CM 5 lead for measuring the heart rate (HR) and ST 
segment changes. An 18 gauge iv catheter was inserted 
in an upper extremity vein. Blood pressure (BP) was 
measured at preset intervals by oscillotonometry 
using Datex Ohmeda monitor (AS 3; Datex, Helsinki 
Finland). Oxygen saturation using a finger pulse 
oximeter and EtCO2 were measured continuously. 
The BP and HR readings were taken preinduction 
(baseline), after a rest period of five minutes, one 
minute after induction and then every minute following 
laryngoscopy and intubation for six minutes by an 
anesthesiologist unconnected with the study.

Prior to induction patients in group L were placed 
in the left lateral position with a pillow under the head 
and the head and neck in the sniffing position. Baseline 
readings were obtained. Those in group S stayed supine 
with a pillow under the occiput. The height of the table 
was adjusted so that the top of patients head was at the 
xiphisternum of the anesthesiologist in both groups.

All patients were pre oxygenated with 4 liters 
of oxygen/min. Fentanyl 1.5 µgkg-1 was administered 
intravenously over a period of 5 sec. Anesthsia was 
induced with thiopentone 4mg kg-1 administered over 
a period of 30 seconds, and muscle relaxation was 
achieved with atracurium 0.6 mgkg-1 administered 
over a period of 10 secs. The lungs of all patients 
were ventilated with N2O/O2 60:40 mixture and 
1% isoflurane. Hand ventilation was assessed by a 
ventilation score. This score looked at how the airway 
was maintained before tracheal tube insertion. A note 
was made whether a single operator could maintain 
the airway without insertion of oropharangeal airway, 
single operator along with insertion of oropharangeal 
airway, two operators without insertion of oral airway, 
or two operators with insertion of oral airway. All 
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induction and tracheal intubations were performed 
by a single investigator with anesthesia experience of 
seven years who underwent a learning curve for lateral 
intubation. Intubating conditions were assessed by 
ulnar nerve stimulation. Laryngoscopy was performed 
at train of four count zero with a size 3 Macintosh 
laryngoscope blade.

Difficulty of intubation was graded I-IV 
according to Cormac and Lehane classification. A note 
was also made of the number of intubation attempts 
and application of any external pressure. Pressure 
was be applied at the level of cricoid cartilage. A size 
7.5mm polyvinyl chloride tracheal tube was used in 
females and size 8.5mm in male patients. The time 
from insertion of laryngoscope to successful insertion 
of tracheal tube (appearance of capnograph on manual 
ventilation) was monitored by a stop watch by another 
anesthesiologist not connected to the study. Mucosal 
trauma and lip or dental injuries were also recorded. In 
case of failure of appearance of capnograph for three 
consecutive manual breaths, the tube was withdrawn 
and reinserted. Number of attempts of laryngoscopy 
for correct tracheal tube placement were noted. 
Any disturbance of cardiac rhythm, rate, inability to 
maintain the oxygen saturation of 95% or more, any ST 
segment depression of more than 1mm during the study 
period was also noted. In case of failure to intubate in 
the lateral position, with more than 3 attempts or more 
than five minutes, or desaturation to less than 92% the 
protocol required the patients to be turned supine and 
intubation performed in the supine position.

For intubation in the left lateral position the 
laryngoscope was held in the left hand and inserted from 
the right side of the mouth, and the tracheal tube was 
held in the right hand. The duration of laryngoscopy was 
defined as the time from insertion of the laryngoscope 
to the time of appearance of capnograph trace with 
positive pressure ventilation. The end point of the study 
was six minutes after intubation.

Results

Demograhphic characteristics and baseline 
hemodynamic parameters

There were 60 patients in each group. The 
demographic characteristics of the two groups are 
shown in Table 1.

Table 1 
Demographic characteristics and baseline haemodynamic 

parameters of the two groups Mean (SD)

Group S Group L P value

Age: years 35.8 (12.8) 35.0 (11.3) 0.71

Weight: kg 69.0 (9.8) 66.7 (10.5) 0.22

Gender: m/f 38/22 38/22 1.0

SAP 126.6 (14.6) 119.8 (13.8) 0.009

DAP 78.9 (8.3) 72.5 (10.3) <0.001

MAP 64.4 (9.4) 86.6 (9.8) <0.001

HR 80.5 (16.4) 77.03 (12) 0.32

SD: Standard deviation; SAP: Systolic arterial pressure; DAP: 
Diastolic blood pressure; MAP: Mean arterial pressure; HR: 
Heart rate
No significant difference was observed in age (p = 0.71), weight 
(p = 0.22) and gender (p = 1.0). Significant difference was 
observed between baseline systolic blood pressure (p = 0.009), 
diastolic (p <0.001), and mean arterial pressure (p <0.001) 
between the two groups. No difference was observed in heart 
rate (p = 0.32).

Preoperative Airway Assessment

The comparison is shown in Table 2.

Table 2 
Comparison of preoperative airway assessment between the 

two groups (SD deviation)

Airway assessment
Groups

p value
S L

DMV Score 
	 0
	 1
	 2

45
11
4

45
13
2

0.65

Wilson’s Score 
	 0
	 1

58
2

55
5

0.41

Mean TM distance 9 . 8 6 
(2.25)

1 0 . 1 3 
(2.02)

0.49

Mean MH distance 7 . 5 0 
(1.46)

7 . 2 7 
(1.50)

0.39

DMV		  : Difficult mask ventilation
TM distance	 : Temperomandibular distance
MH distance	 : Mentohyoid distance
No significant difference was observed between the two groups.

Ease of mask ventilation

54 patients (90%) in group S were ventilated 
by a single operator, versus 10 (17%) in group L. 
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One patient in each group required two operators 
to ventilate. Five patients in group S needed one 
operator + oropharangeal airway versus 42 in group 
L. None of the patients in group S needed 2 operator + 
oropharangeal airway versus 7 in group L (p = <0.001).

Number of intubation attempts and 
applications of external pressure

All patients in group S were intubated by a single 
attempt versus 41 in group L (68%). Nineteen patients 
in group L required two attempts. (CI 1.2, 1.44). In 
three (5%) patients in group S and, 35 (58%) in group 
L external laryngeal pressure was required to bring 
vocal cords in view.

Duration of laryngoscopy
Mean duration of laryngoscopy in group S was 

12.9 seconds, SD 4.2 (95% CI 11.8 – 14.0), compared 
to 32 seconds, SD 12.7 (95% CI: 28.7-35.3) in group 
L. This difference was significant (p <0.001).

Grade of intubation

Forty seven patients (78%) in group S had 
Cormack and Lehane (C & L) grade 1 versus none in 
group L. Eleven patients in group S had C & L grade 
2a and two were grade 2b. Eighteen patients in group L 
were C&L2a, and 39 were 2b. Three patients in group 
L were grade 3 C&L compared to none in group S.

None of the patients required turning from lateral 
to supine position.

Hemodynamic Changes

Blood pressure
A significant difference in SAP, DAP and 

MAP was seen in the baseline parameters inspite of 
randomization. Average percentage change from 
baseline was therefore calculated in both groups 
for comparison. The trend was initial decrease from 
baseline blood pressures after induction, then increase 
after laryngoscopy and intubation, remaining high for 
three minutes and thereafter decreasing to baseline 
values. This difference was significant (p <0.001) when 
the percentage change from baseline was compared at 
different timelines in the same group. A significant 
difference was observed between the two groups with 
the values being higher in the lateral group (p <0.001). 
Similar changes were observed for SAP, DAP and 
MAP (Figures 1, 2 and 3).

Heart rate
There was no difference in baseline heart rate 

between the two groups. A significant difference was 
observed compared to baseline in both groups within 
intra group comparison (p <0.001). On inter group 
comparison the difference was significant at all time 
points with the readings being higher in the L group 
(Figure 4).

Fig. 1 
Mean percentage change in systolic blood 

pressure associated with tracheal intubation at 
specified time points in the supine (●) and lateral 

(o) groups, with 95% confidence intervals. 
*P<0.05 between groups
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Fig. 2 
Mean percentage change in diastolic blood pressure 
associated with tracheal intubation at specified time 
points in the supine (●) and lateral (o) groups with 
95% confidence intervals. *P<0.05 between groups

Fig. 3 
Mean percentage change in mean arterial blood 

pressure between groups associated with tracheal 
intubation at specified time points in the supine 
(●) and lateral (o) groups with 95% confidence 

intervals. *P<0.05 between groups

Fig. 4 
Mean percentage change in heart rate associated 
with tracheal intubation at specified time points 

in the supine (●) and lateral (o) groups with 95% 
confidence intervals. *P <0.05 between groups
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Complications

None of the patients in either group had a heart 
rate of less than 60 beats/minutes during the study 
period. No desaturation below 95%, as measured by 
pulse oximetry or ST segment changes were observed 
in either group. Esophageal intubation was not 
observed in either group. No mucosal or dental injury 
was reported.

Discussion
Supine position is the conventional position used 

for tracheal intubation, however intubation in left 
lateral position is recommended by some authorities 
in failed intubation drills6 and as a safer position 
for post tonsillectomy hemorrhage7. It may also be 
helpful in posteriorly located pathology like cervical 
meningomylocele, injuries, abscesses, and in large 
goiters.

The left lateral position prevents the laryngeal 
structures from collapsing8; it also decreases upper 
airway obstruction in anesthetized adults and in 
children with sleep apnea9. McCaul recently looked 
at the airway management in the lateral position and 
subsequent use of tracheal tube or LMA1. The left lateral 
position resulted in deterioration of laryngoscopic 
view in 35% of patients. In eight out of 39 patients 
there was failure of tracheal tube insertion compared 
to one out of 30 in the LMA group. The paper did not 
mention whether the anesthetists were trained or felt 
comfortable in intubating in the lateral position. The 
exact duration of training to learn this technique is 
also not clear. In a study by Nathanson the reduction 
in intubation time from first to third attempt was 12% 
versus, 27% for supine and lateral positions10, but there 
are no universal recommendations. The intubation 
time in our study was 32 + 12.7 seconds in lateral 
position compared to 12.9 + 4.2 seconds in the supine 
position. We did not have any failed intubation. This 
difference in success of intubation in lateral position 
was probably due to the experience of the principle 
investigator who underwent a formal training period 
till he felt comfortable in airway management in the 
lateral position.

Majority of our patients in supine position (90%) 
required a single operator for bag mask ventilation 

following muscle relaxation versus 17% in the lateral 
position. The laryngoscopic view also deteriorated in 
lateral position and 58% of the patients in this group 
required external pressure to bring vocal cords in view 
and tracheal intubation took significantly longer Time. 
Our results are similar to McCaul et al1, in this respect. 
Nathanson10 et al reported a higher rate of esophageal 
intubation in lateral position, whereas we did not 
encounter any esophageal intubation in our series.

Other studies have compared alternate airway 
devices besides tracheal tubes in both supine and 
lateral positions e.g. intubating laryngeal mask airway 
(ILMA)11, LMA1 fiber optic laryngscope8, and light 
wand3. Both LMA and light wand provided reliable 
airway control in the lateral position. None of these 
studies looked at the hemodynamic responses.

Laryngoscopy and intubation lead to 
hemodynamic instability due to sympathetic 
stimulation. The major stimulus is said to be the force 
exerted by the laryngoscope12. Our rationale to look 
at this response was that the force maybe different 
in the two positions as gravity aids the movement 
of the tongue and lesser laryngoscopic force maybe 
needed in the lateral position hence leading to a lesser 
hemodynamic response.

There was a significant difference in the baseline 
systolic, diastolic and mean blood pressure in our 
groups inspite of random allocation. This has also 
been pointed out in a study by Whiteman et al13 who 
found cardiac output to be higher in the left lateral 
position compared to supine or right lateral position. 
Similar results were seen by Nakao et al14 in animals 
where cardiac output increased from supine to left 
lateral position. In order to overcome the difference 
in the baseline blood pressure we only compared the 
percentage rise in the values rather then the absolute 
rise. No change in the heart rate was observed. Our 
findings were similar with higher blood pressure 
recorded in left lateral position but the heart rate 
remained the same.

The hemodynamic response to laryngoscopy 
and intubation was exaggerated in the lateral position 
compared to supine position. In supine position 
all readings post intubation were within 20% of 
baseline. In lateral position the parameters remained 
above 20% of baseline until three minutes post 
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be studied with other airway devices recommended for 
insertion in the lateral position. More work needs to be 
done on the teaching curve required to learn this skill.

Conclusion
Our study indicates that both mask ventilation 

and intubation are more difficult in the lateral position 
compared to supine, probably due to alteration in 
larangeal anatomy. The blood pressure response is 
also exaggerated in the lateral position but there is no 
change in the heart rate response. We recommend that 
lateral intubation should be formally taught as a skill 
in the residency programs and further work needs to be 
done in this area.
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intubation. A prolonged intubation time and a higher 
number of multiple attempts in lateral position could 
have exaggerated the response further. Duration of 
laryngoscopy is one of the factors that increase this 
response15. This could be a limitation in our study.

Another limitation of our study is that an 
experienced user inserted the tracheal tube in the 
lateral position and our results may not be applicable 
to inexperienced users. Thirdly although patients were 
randomly assigned, double blinding was not practical 
in our study.

We recommend that tracheal intubation in lateral 
position be formally taught in the training program 
but the exaggerated hemodynamic response should 
be kept in mind. This response still occurred inspite 
of giving fentanyl 1.5 micrograms kg-1 and though 
attenuated, but could be detrimental in patients with 
pre-existing ischemic heart diseases, hypertension 
or cerebrovascular pathology; and manipulating the 
airway in the lateral position in such patients may not 
be desirable. The hemodynamic response also needs to 
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FENTANYL PRETREATMENT FOR ALLEVIATION 
OF PERINEAL SYMPTOMS FOLLOWING 

PREOPERATIVE ADMINISTRATION OF INTRAVENOUS 
DEXAMETHASONE SODIUM PHOSPHATE

A prospective, randomized, double blind, placebo controlled study
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Abstract
Background: Corticosteroids have anti-inflammatory, analgesic and antiemetic effects but 

causes severe perineal symptoms when given intravenously. Simultaneous administration of 
dexamethasone and fentanyl have been known to decrease the duration of perineal pain but its 
role in alleviating perineal pain has not been studied. Therefore, we hypothesized that fentanyl 
pretreatment could prevent the perineal symptoms associated with the dexamethasone.

Material and Methods: This prospective, randomized, double blind, placebo controlled study 
was done in 200 patients undergoing elective surgery requiring dexamethasone. The patients were 
randomized into two groups of 100 each. Group BD received 5 ml normal saline followed, 5 
minutes later, by 8 mg dexamethasone bolus intravenously. Group FD received 1 µg/kg fentanyl 
diluted in saline to a volume of 5 ml followed by 8 mg dexamethasone bolus 5 minutes later. The 
time of onset, intensity, site, duration and nature of the pain after the drug administration were 
recorded.

Results: The demographic profile was comparable in the two groups. The incidence and 
severity of pain was more in females as compared to males (p value = 0). The pain was located 
especially in the perineal region and was expressed as itching (62%), burning (13%) or both (25%). 
The incidence of pain, its duration and severity were significantly reduced after pretreatment with 
fentanyl (p value = 0).

Discussion: Our study showed that the intravenous administration of dexamethasone sodium 
phosphate leads to significant perineal symptoms. These symptoms are alleviated by pretreatment 
with fentanyl (1 µg/kg) (incidence, severity and duration). The pharmacological mechanism 
explaining perineal pain with intravenous administration of dexamethasone remains poorly 
understood, but could be related to the phosphate ester.
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We conclude, that intravenous administration 
of dexamethasone sodium phosphate is associated 
with perineal pain and can be alleviated effectively by 
pretreatment with 1 µg/kg of fentanyl.

Key Words: Corticosteroids, Dexamethasone; 
Pain, Perineal; Fentanyl

Introduction
Corticosteroids play an important role in the 

perioperative period because of their diverse anti-
inflammatory, analgesic and antiemetic effects1-3.

Dexamethasone sodium phosphate is a water 
soluble inorganic ester of dexamethasone which is 
commonly used in the perioperative period because 
of its prolonged duration of action as well as lack 
of mineralocorticoid effect. In fact, it is now an 
established agent for the multimodal management of 
postoperative nausea and vomiting4,5.

Timing of the treatment with dexamethasone is 
an integral part of the concept of preemptive analgesia 
and needs to be administered prior to anesthetic 
induction for its optimal effect6-9. This may be 
related to the presumed mechanism of action (on an 
intracellular receptor in the central nervous system), 
allowing sufficient time for dexamethasone to reach 
the effect site. Dexamethasone can be administered 
after induction of anesthesia, but this might limit the 
efficacy of dexamethasone to prevent postoperative 
nausea and vomiting as well as postoperative pain10.

However, one of the disadvantages of 
administering dexamethasone in the preinduction 
period is that it leads to severe perineal symptoms 
like pruritis, burning and pain following a bolus 
intravenous injection that could be very distressing for 
an awake patient.

Literature cites isolated case reports or case 
series related to perineal pain after intravenous 
administration of dexamethasone4,10-16. Till to date 
there is no randomized controlled trial evaluating 
the perineal symptoms caused by the administration 
of intravenous dexamethasone. It has been reported 
that simultaneous administration of dexamethasone 
and fentanyl may reduce the duration of pain but its 
role in alleviating perineal pain has not been studied11. 
Therefore, we hypothesize that the analgesic effect of 

fentanyl, a potent opioid could prevent the perineal 
symptoms associated with the dexamethasone.

This study was planned to estimate the incidence 
of perineal symptoms (pruritis, burning, pain) after 
intravenous dexamethasone administered in the 
preoperative period and to evaluate the effect of 
fentanyl pretreatment for alleviation of these perineal 
symptoms.

Material and Methods
This prospective, double blind, placebo 

controlled, randomized study was done after obtaining 
the approval of the institutional ethics committee and 
a written informed consent from 200 ASA physical 
status I-III patients undergoing elective surgery at 
a tertiary care centre (All India Institute of Medical 
Sciences, New Delhi, India) requiring dexamethasone 
for multimodal management of postoperative nausea 
and vomiting (PONV) or postoperative analgesia.

A thorough preanesthetic work up of all patients 
with clinical evaluation and relevant laboratory 
investigations was carried out. Patients were eligible 
for participation, if they were more than14 years of 
age and could cooperate and understand the Visual 
analogue score (VAS) scale. Only those patients, 
who were at increased risk for postoperative nausea 
and vomiting (laparoscopic procedures, gynaecologic 
procedures, middle ear surgery, and squint surgery) or 
in need for dexamethasone as multimodal analgesic 
requirement were included. Patients who were on 
regular medications with analgesic or analgesic use 
within 24 hours of anesthesia, drug or alcohol abuse, 
contraindications to steroid use [diabetes mellitus /
impaired glucose tolerance, peptic ulcer disease, 
endocrine disorder, morbid obesity (BMI >30)] were 
excluded from the study.

Patients were explained about the use of VAS for 
grading the severity of pain on a scale of 0 to 10.

In the operating room, after attaching routine 
monitors (ECG, non invasive blood pressure, pulse 
oximeter), an 18 G intravenous cannula was secured 
on the dorsum of the left hand.

The patients were randomized into two groups 
of 100 each based on computer generated random 
number list.
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(I) Group BD: Intravenous administration of 5 ml 
normal saline followed by 8 mg dexamethasone bolus 
5 minutes later.

(II) Group FD: Intravenous administration of 1 
µg/kg fentanyl diluted in saline to a volume of 5 ml 
followed by 8 mg dexamethasone bolus 5 minutes 
later.

The randomization was not disclosed to any 
of the personnel (those administering drugs, those 
observing study parameters, data analysts) or 
the patient throughout the study. An independent 
investigator not involved in the observation prepared 
the study drug. The effects of the drugs were observed 
by an investigator who was unaware of the drugs 
administered. The patient was observed for the next 
ten minutes and the rest of the anesthetic procedure 
was allowed to proceed.

The following parameters were recorded 
continuously following the drug administration:

=	The time of onset and intensity (VAS) of 
the perineal symptoms after the end of the drug 
administration.

=	The site of pain or other symptoms.

=	The duration of the symptoms.

=	The nature of the symptoms (pruritis, burning, 
pain).

In the absence of any previous study, the sample 
size was calculated based on the case series by Perron 
et al4 with perineal symptoms as primary outcome and 
with an aim of 50% decrease in the symptoms with 
pretreatment with fentanyl, with a power of 90% and 
α-0.05. 

The comparison of sex and occurrence of pain 
was carried out using chi square test. The age, weight, 
onset and duration of pain and VAS was compared 
using independent t test. The p value <0.05 was taken 
as significant.

Results
A total of 227 patients were assessed for eligibility 

and 200 patients were enrolled in the study (Fig. 1).

The demographic profile was comparable in the 
two groups (Table 1).

Fig. 1 
Flow chart showing patient enrollment for the study
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The incidence and severity of pain was more in 
females as compared to males (p value 0.001) (Table 2).

The pain was located especially in the perineal 
region and was expressed as itching (62%), burning 
(13%) or both (25%). One patient mentioned 
generalized tingling sensation all over the body and 
another patient reported dizziness. The incidence, 
duration and severity of the perineal symptoms were 
significantly reduced following pretreatment with 
fentanyl (p value 0.001) (Table 3).

Discussion
Our study showed that the intravenous 

administration of dexamethasone sodium phosphate 
causes pain and itching in the perineal region. These 
symptoms were observed to be more severe and of 
a longer duration in females as compared to males. 
The pretreatment with fentanyl in a dose of 1  µg/kg 
reduced the pain and itching (incidence, severity and 
duration) caused by intravenous administration of 
dexamethasone.

Table 1 
Demographic Profile

Group BD (n=100) Group FD (n=100) P value

Age (years) 35.6 ± 12.9 (14-75) 35.8 ± 11.4 (14-65) 0.906

Sex (M:F) (%) 40:60 (40:60) 38:62 (38:62) 0.085

Weight (kg) 58.3 ± 10.5 (37-93) 59.3 ± 9 (38-80) 0.487

Values as mean ± SD (Range)

Table 2 
Incidence of dexamethasone induced pain among males and females

Male (n = 40) Female (n = 60) P value

Pain (n) (%) 15/40 (37.5%) 56/60 (93.3%) 0.001

Pain Onset (sec) 25.7 ± 7.3 (20-40) 24.3 ± 7 (10-45) 0.505
Pain Duration (sec) 28.7 ± 19.2 (10-80) 77.8 ± 31 (21-120) 0.001
Pain VAS (median) 4 (3-6) 7 (4-9) 0.001

Values as mean ± SD (Range) or as otherwise stated

Table 3 
Effect of Fentanyl pretreatment on pain with intravenous dexamethasone

n Group BD n Group FD P value

P a i n 
p e r c e i v e d 
(n) (%)

Total 100 71/100 (71%) 100 25/100 (25%) 0.001
Male 40 15/40 (37.5%) 38 0/38 (0%) 0.001
Female 60 56/60 (93.3%) 62 25/62 (40.3%) 0.001

Pain Onset
(sec)

Total 100 24.6 ± 7 (10-45) 100 17.6 ± 6 (10-35) 0.001
Male 40 25.7 ± 7.3 (20-40) 38 - -
Female 60 24.3 ± 7 (10-45) 62 17.6 ± 6 (10-35) 0.001

P a i n 
Duration
(sec)

Total 100 67.4 ± 35.2 (10-120) 100 11.6 ± 4 (5-20) 0.001
Male 40 28.7 ± 19.2 (10-80) 38 - -
Female 60 77.8 ± 31 (20-120) 62 11.6 ± 4 (5-20) 0.001

Pain VAS
(median)

Total 100 7 (3-9) 100 2 (1-3) 0.001
Male 40 4 (3-6) 38 0 0.001
Female 60 7 (4-9) 62 2 (1-3) 0.001

Values as mean ± SD or otherwise as stated
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The pharmacological mechanism explaining 
perineal pain with intravenous administration of 
dexamethasone remains poorly understood, but could 
be related to the phosphate ester of the corticosteroid 
(dexamethasone sodium phosphate) since perineal 
irritation has been described with hydrocortisone-
21-phosphate sodium and prednisolone phosphate 
as well4,11,12,15. The symptoms lasted only for a short 
period till the drug was hydrolysed into phosphate ions 
and dexamethasone.

Opioids (fentanyl, remifentanil, alfentanil, 
tramadol) have been used to alleviate the pain of 
propofol intravenous administration17,21.

Opioid receptors are found in the dorsal root 
ganglia, the central terminals of primary afferent 
nerves and peripheral sensory nerve fibres and their 
terminals. Opioids show their effects either centrally 
or peripherally. The reduction in pain due to propofol 
injection has been attributed to the interaction with 
peripheral m-opioid receptors17,22. It has also been 
suggested that prevention of propofol injection pain by 
opioids may be mediated via central opioid receptors21.

In view of propofol pain being decreased by 
pretreatment with opioids, we thought of using it for 
alleviating pain with dexamethasone administration.

Of interest in the perioperative setting is the 
decreased release of bradykinin, tumour necrosis 
factor, interleukin-1, interleukin-2 and interleukin-6 
and decreased production of prostaglandins after 
administration of steroids. There is decreased 
transmission of impulses in C fibres23. So, we think that 
fentanyl probably acts via central action for alleviating 
dexamethasone pain.

Adverse effects reported in association with 
dexamethasone include perineal pain associated 
with intravenous injection. The incidence of this 
complication is unclear, with females at increased risk 
compared to men. The speed of injection and the dose 
may also influence the severity.

Epidural administration of dexamethasone has 
not been associated with perineal pain24.

Each milliliter of dexamethasone sodium 
phosphate injection, 4 mg/mL, contains dexamethasone 

sodium phosphate equivalent to 4 mg dexamethasone 
phosphate or 3.33 mg dexamethasone. The pH of 
both concentrations is 7.0-8.5. Other ingredients 
include methylparaben and propylparaben added as 
preservatives. The implication of methylparaben, 
propylparaben for causing perineal pain has not been 
reported25,26.

The type of pain mentioned includes itching, 
burning and squeezing11. Perron reported perineal 
burning, itching and tingling after intravenous 
dexamethasone4. In our study, we observed the 
symptoms as burning and itching mainly and one 
patient complained of tingling and dizziness.

Various measures to prevent perineal discomfort 
include administration of dexamethasone after 
induction of anesthesia, dilution of dexamethasone and 
giving it as a slow bolus11,12,14,27. Most of the effects 
of glucocorticoids are mediated through an altered 
protein synthesis3. So, onset of biological action is 
generally one to two hours. Wang et al designed a 
study to test the hypothesis that dexamethasone was 
more effective in preventing PONV when administered 
before the induction of anesthesia than at the end of 
anesthesia7. They observed that the administration of 
dexamethasone at the end of anesthesia did not provide 
an effective antiemetic effect during the immediate 
postoperative period of 0-2 hours. Based on this finding, 
they suggested that the onset time of dexamethasone 
antiemetic effect may be approximately two hours6.

Though dexamethasone can cause side effects 
such as increased incidence and severity of infection, 
adrenal suppression and delayed healing in surgical 
patients, a single dose has not been reported to cause 
any such adverse effects3,29-31.

Our study is limited by the fact that the use of 
fentanyl as pretreatment for alleviating dexamethasone 
pain can be used in the perioperative settings where 
fentanyl is a part of anesthetic management. Its 
use cannot be justified in other settings where 
dexamethasone is being used such as chemotherapy.

We conclude, intravenous administration of 
dexamethasone sodium phosphate is associated with 
perineal pain which can be alleviated effectively by 
pretreatment with 1 µg/kg of fentanyl.
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TRANSIENT NEUROLOGICAL SYMPTOMS FOLLOWING 
SPINAL ANESTHESIA FOR CESAREAN SECTION

Edomwonyi NP* and Isesele TO*

Abstract

Background

Transient neurological symptoms (TNS) are defined as symmetrical bilateral pain in the back 
or buttocks or pain radiating to the lower extremities after recovery from spinal anesthesia. About 
80-85% of cesarean sections are performed under spinal anesthesia in our centre.

Our aim was to determine the incidence of TNS, risk factors and outcome of management in 
pregnant women undergoing cesarean section.

Patients and Methods

Approval was obtained from the hospital ethic’s committee, and consent from the patients. 
ASA 1 and 2 pregnant women undergoing cesarean section under spinal anesthesia formed the 
subjects of this prospective study. They were evaluated and pre-medicated by the attending 
anesthetists. Spinal anesthesia was performed at the L2-3 or L3-4 interspaces, using a 25G Quincke 
or 25G pencil point spinal needle with 0.5% heavy bupivacaine. The investigators interviewed the 
patients in the ward for three consecutive days, in order to identify those that developed TNS.

Results

One hundred and twenty consecutive patients were studied. TNS were documented in 12 
(10%) patients. Backache was recorded in 8 patients (6.6%), pain in the thighs in 2 (1.7%) and pain 
in the buttocks in 2 (1.7%). Onset time of symptoms was recorded as 6-12 hrs in 5 (4.2%) patients, 
12-24 hrs in 5 (4.2%) and 24-48 hrs in 2 (1.6%). The patients that developed TNS were managed 
accordingly with satisfactory outcome.

Conclusion

A follow-up for all patients that receive spinal anesthesia for cesarean section should constitute 
a standard practice.

Key words: Anesthetic technique: spinal anesthesia, anesthetics-local: bupivacaine, 
hyperbaric, surgery: cesarean section, complications: neurological.
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Introduction
Transient neurological symptoms (TNS) are 

defined as symmetrical bilateral pain in the back or 
buttocks or pain radiating to the lower extremities after 
recovery from spinal anesthesia1. The first report of 
TNS with 5% lignocaine by Schneider and colleagues 
in 19931 was confirmed later by several other studies2-4. 
It is thought that a localized local anesthetic toxic 
effect may be an important contributing factor in the 
development of transient neurological symptoms after 
spinal anesthesia with concentrated solutions5,6. The 
occurrence of this complication is rare after the use 
of 0.5% bupivacaine for spinal anesthesia7,8. Hiller 
et al reported 3% incidence of TNS following the 
use of 0.5% bupivacaine against 30% after the use of 
mepivacaine9.

The aim of our study was to determine the 
incidence of transient neurological symptoms after 
spinal anesthesia for cesarean section, the risk factors 
and outcome of management.

Patients and Methods
This was a prospective study carried out 

form February to October, 2007 after approval was 
obtained from the institutional Ethic’s committee, and 
consent from the patients. One hundred and twenty 
consecutive, ASA 1and 2 pregnant women who 
presented for cesarean section formed the subjects 
of study. Exclusion criteria were ASA 3 and above, 
patients with neurological diseases, presence of back 
ache and pain in the buttocks and legs (as a result of 
pressure from the fetal presentation). They were all 
seen, reviewed and pre-medicated by the anesthetists 
in attendance.

Premedication consisted of 30 ml of mixture 
magnesium trisilicate, intravenous metoclopramide, 
10 mg and 50 mg Ranitidine.

In the theatre, multiparameter monitor was 
attached, after obtaining baseline vital signs (pulse rate, 
blood pressure and oxygen saturation), intravenous 
access was established with 18 gauge cannulae. 
Preloading of the circulation was achieved with 10-15 
ml of 0.9% normal saline.

Spinal anesthesia was performed at the L2-3 or 
L3-4 interspace with the patient in the sitting position, 

using a 25G Quincke spinal needle or 25G pencil point 
(SIMS Portex). 0.5% heavy bupivacaine, 2.2-2.5 ml 
was injected and patient repositioned supine with a 
15o left lateral tilt and slight head up tilt. Vital signs 
were continuously monitored during the operation. 
After the delivery of the fetuses, the patients were 
repositioned supine. Intraoperative complications, 
such as hypotension, bradycardia, shivering were 
managed accordingly.

Standard questionnaire was used to document 
patients’ characteristics, intraoperative clinical data, 
duration of anesthesia and surgery recovery room 
and complications in the ward, attempts at lumbar 
puncture. The type of spinal needle used was not by 
choice but was determined by what was available at 
the time of study.

The investigators were anesthetists not primarily 
responsible for the conduct of the anesthesia. 
They interviewed the patients in the ward 24 
hrs postoperatively, again at 48 hrs and 72 hrs 
postoperatively to identify those patients that developed 
transient neurological symptoms, the location of pain, 
and onset of pain after recovery of block, duration 
of pain after recovery of block, management and its 
outcome.

Results
One hundred and twenty patients were recruited 

in the study. Table 1 showed their demographic 
characteristics. Twelve (10%) patients complained of 
transient neurological symptoms. Variables of spinal 
anesthesia are shown in Table 2.Quincke spinal needle 
was used in 55 (45.8%) patients and pencil point in 65 
(54.2%) patients. The mean dose of bupivacaine (ml) 
was 2.468 (0.29). The mean duration of surgery in 
minutes was 59.92 (21.86). Block height was T2-T10 
with T6 as median range.

Table 1 
Demographic Characteristics

Mean/Sd

Age (yrs)	 33.08 (3.94)

Weight (kg)	 76.5 (9.76)

Height (cm)	 160.172 (3.49)
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Table 2 
Variables of Spinal Anaesthesia

Needle type/size	 No of patients

Quincke/25	 55

Pencil point/ 25	 65

Mean duration of	 -59.92 (21.86)
Surgery (minutes)

Mean Volume of 0.5%
Heavy bupivacaine (mls)	 -2.468 (0.29)

Two attempts were made in 9 (75%) patients. 
Three attempts were made in two (16.7%) patients 
that reported severe pain. Ten (67%) out of the twelve 
patients complained of mild to moderate pain while 2 
(33%) complained of severe pain.

Table 3 shows onset of pain after recovery of 
block while Table 4 shows sites of symptoms.

Table 3 
Onset of pain after recovery of block (hr)

6-12 hrs5- (41.7%) patients

12-24 hrs-5 (41.7%)

24-48 hrs-2 (16.6%)

Table 4 
Location of pain

Buttocks-2 (16.7%)

Thighs-2 (16.7%)

Back ache-8 (66.6%)

Total-12 (100%)

Quincke needle was used in ten (83%) of the 
patients that complained of symptoms against 2 
(17%) in the pencil point group. The difference was 
considered statistically significant using Fisher’s exact 
test P = 0.0116, 95% CI: 1.462 to 33.513. With regard to 
the grade of the anesthetists who performed the block, 
11 (91.7%) were done by residents (registrar1and 
senior registrars) while one (8.3%) was performed by a 
consultant. The difference was statistically significant, 
P = 0.0253, 95% CI: 0.01009 to 0.8192. The duration 
of pain in the thighs and back lasted for 24-72 hours 
and the pain in the buttocks lasted for 96 hrs.

The risk factors for the development of TNS 
were the use of cutting spinal needle (Quincke), 

number of attempts at lumbar puncture and the grade 
of anesthetist. Six (50%) patients were managed with 
non-steroidal anti-inflammatory drug, Ketorolac 30 mg 
6 hourly while 3 (25%) were given opioid, tramadol 
hydrochloride 100mg, 8 hourly. Both drugs were 
administered intramuscularly. Three (25%) patients 
required no analgesics. The outcome of management 
was satisfactory.

Discussion
Although spinal anesthesia offers many 

advantages for cesarean section, it is not without 
complications, including transient neurological 
deficits. Previous control trials have reported a 
low incidence of 0-8% TNS in women undergoing 
cesarean section10 or postpartum tubal ligation (3%)11. 
Our study showed a slightly higher incidence of 
10% TNS. In Great Britain, a number of high profile 
legal cases in the 1950s concerning complications of 
neuraxial techniques led to its decline for more than 
two decade12. Albert Woolley and Cecil Roe were 
healthy, middle aged men who became paraplegic after 
spinal anesthesia for minor surgery in 1947 in Britain. 
Phenol, in which the ampoules of local anesthetic had 
been immersed, had contaminated the local anesthetic 
through invisible cracks13.

Transient neurological symptoms were also 
described as conditions characterized by back pain 
radiating to the lower extremities without sensory 
or motor deficits, which resolved spontaneously14,15. 
Injury may result from direct needle trauma to nervous 
tissues at the level of the spinal cord, nerve root or 
peripheral nerve, from spinal cord ischemia, from 
accidental injection of neurotoxic drugs or chemicals, 
from introduction of bacteria into the subarachnoid or 
epidural space or rarely from epidural hematoma16-18 
and positioning (lithotomy). Avidan and colleagues, 
reported details of magnetic resonance imaging of a 
patient with TNS after spinal lidocaine. It indicated 
a local inflammatory process as the possible etiology 
for the symptoms, and concluded that TNS in some 
cases results in permanent neurological deficit19. In 
many cases, deficits are the results of administration 
of neurotoxic doses of local anesthetic or result from 
trauma after multiple attempts necessary to establish a 
technically difficult block10,20.
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The risk factors for the development of TNS, 
identified in this study were the use of cutting spinal 
needle (Quincke), number of attempts at lumbar 
puncture and the grade of anesthetists who performed 
the block. A greater occurrence of neurological 
symptoms was associated with the use of cutting spinal 
needles. Three attempts were made in two patients that 
reported severe pain. Our findings showed that spinal 
anesthesia was performed by a registrar grade level 
in eight patients that complained of TNS. Although 
neurological complications may be secondary to the 
labour and delivery process, the neural block is usually 
considered causative until proven otherwise21.

Auroy et al prospectively monitored neurologic 
complications in more than 103,000 regional 
anesthesia, all deficits were present within 48 hours 
after anesthesia. Most were transient with recovery 
occurring between two days and three months16.

In a similar study involving 123,000 regional 
anesthetics in parturients, 46 cases of single nerve root 
neuropathies were reported (3.7/10,000) with complete 
recovery in all patients by three months22. Most of our 
patients reported an onset time of 12 to 24 hours after 
cesarean section and recovery lasted for two to four 
days. This is in agreement with previous study16.

There is a suggestion that certain patients may 
have a predisposition to developing neurological 
deficit after spinal anesthesia23. It is best to avoid the 
technique in such cases as recommended nearly half a 

century ago24.

Current therapeutic options include opioids, non-
steroidal anti-inflammatory drugs (NSAID), muscle 
relaxants and, symptomatic therapy25. One of the 
most successful classes of drugs for treating TNS has 
been the NSAID. Ibuprofen, naproxen and ketorolac 
have all been used successfully. Significant muscle 
spasm can be relieved with muscle relaxant, such as 
cyclobenzaprine. Symptomatic therapy, including leg 
elevation on pillows and heating pads, may provide an 
additional measure of patients’ comfort25. The patients 
that complained of transient neurological symptoms in 
our study were treated with NSAID and opioid with 
satisfactory outcome.

Conclusion
A follow-up for all patients that receive spinal 

anesthesia for cesarean section should constitute a 
standard practice in order to identify and manage 
associated complications.
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INCIDENCE OF PERIOPERATIVE 
CARDIAC ARREST:

Analysis of anesthetics over 18-year period.

Farouk M Messahel* and Ali S Al-Qahtani**

Abstract
Objective: Several studies have surveyed perioperative cardiac arrests and their outcomes, 

regardless of whether patients were successfully resuscitated or died. No such studies have 
originated from the Kingdom of Saudi Arabia. This is a study of perioperative cardiac arrests and 
their outcome in a Saudi General Hospital, over an 18-year period.

Methods: Armed Forces Hospital, Wadi Al-Dawasir, Kingdom of Saudi Arabia, serves 
military personnel and their families, in addition to eligible civilian members of the community. 
Operating theaters’ records were examined to collect details of patients who underwent some form 
of surgical procedure since the commission of the Hospital on 12.07.1992 up until 30.09.2010. 
Those surgical cases were traced in the Medical Records Department and the outcome of each 
case was reviewed. The numbers and causes of cardiac arrests and death occurring during the 
intraoperative and within the first postoperative 24 hours, were noted.

Results: There were 15,832 patients received anesthesia during the 18-year period. Five 
patients died during this period (an incidence of 0.03%), all were emergency cases and were due to 
non-anesthetic causes; four of them died intraoperatively and the fifth died within the first 24 hour 
postoperatively.

Conclusion: There were 5 non-anesthetic deaths in the perioperative period during the 
18-year period. The absence of anesthesia-related cardiac arrests in such patient population has 
demonstrated that adopting quality improvement measures, teamwork approach and applying strict, 
but updated and evidence-based, guidelines are essential in the prevention of such catastrophes. A 
multicentre similar survey is needed to include all types of surgical operations.
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Introduction
The incidence and causes of perioperative cardiac 

arrests related to anesthesia have been studied over 
the last two decades by many authors from Australia1, 
Brazil2, Canada3, France4,5, Japan6,7, Sweden8, Taiwan9, 
Thailand10, The Netherlands11, and the USA12,13,14,15. 
This period has seen the introduction of new anesthetic 
agents, improvements in anesthetic and monitoring 
techniques, optimization of patients' condition prior to 
surgery, the adoption of medical practice guidelines, 
and the implementation of quality standards in the 
healthcare service. This has led many researchers to 
believe that the frequency of anesthesia-related cardiac 
arrests have declined13,16,17,18. But although the risk of 
death attributable to anesthesia has fallen appreciably 
over the years, the number of perioperative deaths 
remains static19. However, a recent review questioned if 
there any change has happened over the last decades20. 
There are no data on the subject in the Saudi Medical 
Literature. This study is looking at the incidence and 
outcome of cardiac arrests in a surgical population as 
a result of anesthesia over an 18-year period in a Saudi 
general hospital.

Methods
Armed Forces Hospital at Wadi Al-Dawasir, 

Kingdom of Saudi Arabia, provides both primary 
and secondary medical care to military personnel and 
their dependants, and receives entitled patients from 
the civilian population. It acts as a referral centre for 
other hospitals in the region including major trauma 
cases. It is the first hospital in the Kingdom of Saudi 
Arabia to obtain the ISO 9000 (International Standard 
Organization) Certificate in 1997. It is also the first 
hospital in Saudi Arabia and among all military 
hospitals in the Kingdom to apply Total Quality 
Management standards in 2003. The hospital has 
facilities for all types of surgery except open heart 
operations and major neonatal and pediatric surgery.

Following approval of the local Scientific and 
Ethics Committee, surgical records of the operating 
theater were examined since the commission of the 
hospital on 13.07.1992 until 30.09.2010. In addition 
to demographic data, the nature and type of surgery, 
whether elective or emergency, type of anesthetic 
administered (general, regional or local) was recorded 

in special forms. The medical records of all surgical 
cases during that period were traced in the Medical 
Records Department and the outcome of each case was 
observed. The causes of cardiac arrests and deaths were 
assigned to one of four groups2: (i) totally anesthesia-
related when anesthesia was only or the major 
contributory factor; (ii) partially related to anesthesia 
when patient condition or surgical procedure were 
contributory factors, but anesthesia represented an 
additional factor; (iii) totally surgery-related; or (iv) 
totally related to patient disease or condition.

Results
There were 15,832 surgical procedures 

performed during that period, of which 7561 were 
males (47.8%) and 8271 females (52.2%), a ratio of 
0.9 M: 1.0 F. Age group ranged from one day to 104 
years old (average 28.1-yr old). General anesthesia 
was administered to 10983 (69.4%) cases, 3769 
(23.8%) received regional anesthesia (spinal, epidural 
or caudal), and 1080 (6.8%) plexus, nerve or regional 
intravenous IV (Bier’s) block. There were 4 intra- and 
one postoperative death during this period. All 4 cases 
were emergencies. The first case was a 29-yr old known 
case of placenta previa who was admitted in labour. 
Due to mis-communication the locum member of 
staff overlooked cross matching the necessary units of 
blood needed in these situations. When the patient bled 
profusely, attempts at circulatory resuscitation were not 
successful. The second intraoperative death occurred 
in a 67-yr old patient with massive hematemesis due to 
advanced liver cirrhosis. The third was a victim of road 
traffic accident who suffered irreversible circulatory 
shock as a result of pelvic fracture and extended deep 
rectal laceration. His heart came to standstill during 
surgical exploration. the fourth was 73-yr old patient 
who had a cardiac arrest 24 hrs following removal 
of chicken breast bone impacted in his hypopharynx. 
On admission, the patient was already showing 
signs of mediastinitis as a result of perforation of the 
pharynx. The fifth patient was a 54-yr old male run 
over by a motor vehicle and suffered crush injury to 
the right lower limb and penetrating perineal wound. 
Patient developed DIC (Dissiminated Intravascular 
Coagulopathy), was resuscitated by massive plasma 
expander, blood transfusion and fresh frozen plasma, 
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and was on maximum inotropic circulatory support, 
but his heart stopped during surgical exploration of the 
wounds.

Discussion
There are considerable differences between 

previous studies regarding the definition of the 
perioperative period. While some defined it as, the 
intraoperative period only6,7,8,11,12,13, others defined 
it as the intraoperative and either the recovery from 
anesthesia period15, or the first 24 hr postoperatively14. 
In this study we adopted the last definition.

Preoperative cardiac arrests may be due to patient 
disease/condition, surgical factors, or to adverse 
events related to anesthesia. The rate of anesthesia 
related mortality has been stable over the past decade 
at approximately 1 death per 13000 anesthetics20. 
Anesthesia-attributable cardiac arrests are mainly the 
result of airway management. But also they may be 
due to cardiovascular depression or medication-errors. 
The type of the anesthetic is at the discretion of the 
anesthetist with patient approval if there is a choice. The 
vast majority of cases in our study (69.4%) received 
general anesthesia, 23.8% received regional anesthesia 
(spinal, epidural or caudal), and 6.8% plexus, nerve 
or regional intravenous IV (Bier’s) block. Previous 
studies suggest that the incidence of cardiac arrest is 
8.3-fold higher in general than in neuraxial (spinal 
and epidural) anesthesia15. Recent survey of cardiac 
arrest incidence during neuraxial anesthesia reported 
2.7 cardiac arrests per 10000 anesthetics21. This is 
lower than an earlier study22. The improvement here is 
mainly due to the better knowledge of neuraxial block 
physiology and the use of new local anesthetic drugs 
with fewer side-effects, associated with more routinely 
used cardiac and oxygen monitoring.

Increasing grades of surgical trauma and 
general anesthesia can initiate inflammatory and 
hypercoagulable states23. These factors may have a 
direct role in initiating plaque fissuring and acute 
coronary thrombosis24,25.

The stress state associated with anesthesia and 
surgery involves increased levels of catecholamines 
and cortisol. Their levels increase with general 
anesthesia, anesthetic reversal, extubation, increasing 

pain scores, increasing grades of surgical trauma, 
anemia, fasting and hypothermia26. Increased stress 
hormone levels result in increases in blood pressure, 
heart rate, coronary artery shear stress, relative insulin 
deficiency and free fatty acid levels27. Coronary artery 
shear stress may trigger plaque fissuring and acute 
coronary thrombosis26. The other factors increase 
oxygen demand and can result in perioperative 
myocardial ischemia, which is strongly associated 
with perioperative myocardial infarction28,29,30.

Factors that can initiate a hypoxic state 
include anemia, hypothermia (through shivering), 
and anesthesia and analgesia (through suppression 
of breathing). Perioperative hypoxia can result 
in myocardial ischemia in the setting of a 
hemodynamically significant coronary artery stenosis.

These factors were taken into consideration 
when the anesthetic service at our hospital. We believe 
that the low incidence of perioperative deaths in our 
series is due to many factors which we are following 
in our hospital. International specialty standards, 
approved guidelines, evidence-based practices, 
implementation of quality improvement standards, are 
all meticulously applied. Members of the anesthetic 
staff are experienced and have continuous practice 
in anesthesia. Trainees are well selected and closely 
supervised by senior members of staff. The use of 
modern anesthetic equipment and monitoring systems 
in the perioperative period which detect changes in 
ST segment of the electrocardiogram, and which 
are regularly checked and serviced, together with 
stringent measures of checking drugs and blood for 
transfusion before administration have all contributed 
to this favorable outcome. We would like also to 
emphasize that periodic morbidity and mortality 
meetings and the enforcement of the ISO and Total 
Quality Management roles which necessitate regular 
auditing of departmental activities are essential 
elements in persistently providing a quality patient 
service.

We strongly believe in good teamworking. One of 
the 5 principles of the Institute of Medicine’s report “To 
Err is Human” concludes that healthcare organizations 
need to “promote effective team functioning”31. It has 
been shown that surgical teams who exhibited good 
team work had better outcomes than patients of teams 
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with poor teamwork32. Patients on the elective list are 
visited and assessed by the anesthetist at least 24 hours 
preoperatively. Patients with associated non-surgical 
findings are referred to the appropriate specialty for 
management and optimization of their condition 
before surgery. The case may be postponed until the 
maximum possible improvement has been reached. 
In emergency cases, at least 75% of patients should 
be seen and assessed prior to their surgery. Such cases 
are also assessed by the appropriate specialty teams. 
If there is any possibility of optimizing the co-morbid 
condition of the patient prior to surgery it will be 
initiated, otherwise the benefit/risk ratio is applied.

This study is the first of its kind in the Kingdom 
of Saudi Arabia and it looked at the incidence and 
outcome of perioperative cardiac arrests in a military 
general hospital. One factor which might have 
contributed to this favorable outcome is that military 
personnel tend to be younger and fitter than the general 
public. Similar studies need to be conducted in Saudi 
tertiary hospitals, but better still in multicenters to 
include all types of surgery and to compare results with 
those from other institutions4,6,7,9.
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EFFICACY OF ULTRASOUND-GUIDED TRANSVERSus 
ABDOMINIS PLANE (TAP) BLOCK FOR POST-
CESAREAN SECTION DELIVERY ANALGESIA

- A Double-Blind, Placebo-Controlled, Randomized Study -

Jumana M Baaj*, Raed A Alsatli**, Hayan A Majaj***, Zainab A 
Babay**** and Ahmed K Thallaj*****

Abstract
Background: Ultrasound-guided transversus abdominis plane (TAP) block has been used 

for intra-operative and postoperative analgesia. Here we evaluate the efficacy of TAP block for 
postoperative cesarean delivery analgesia.

Method: A randomized, double-blind, placebo-controlled trial was performed at King Khalid 
University Hospital on 40 patients undergoing cesarean delivery under spinal anesthesia with 
bupivacaine and fentanyl. At the end of surgery they received bilateral ultrasound-guided TAP 
block either with bupivacaine 0.25% (B group) 20 patients, or saline (S group, or placebo group) 
20 patients, followed by patient controlled analgesia with IV morphine only. Each patient was 
assessed 24 hours after delivery for pain, morphine consumption, nausea, vomiting, sedation, 
patient’s satisfaction, and also pain relief during mobilization (24 hours post-cesarean section).

Results: All 40 participants completed the study. Total morphine consumption was reduced 
more than 60% in the bupivacaine group; the bupivacaine group also reported improved satisfaction 
with their pain relief over 24 hours after surgery, reduced morphine consumption, less nausea, 
vomiting, and better patient’s satisfaction.

Conclusion: Ultrasound-guided TAP block improved postoperative analgesia, reduced 
morphine consumption and improved patient’s satisfaction regarding analgesia after cesarean 
delivery.

Key words: Ultrasound guided (USG), transversus abdominis plane (TAP), (U S) ultrasound. 
external oblique muscle (EOM), internal oblique muscle (IOM), transversus abdominis muscle 
(TAM), visual analogue scale (VAS), cesarean section C/S.
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Introduction
Post-cesarian section pain and discomfort may be 

anticipated due to skin incision, uterine incision and 
uterine contraction. The aim of this study is to evaluate 
the analgesic efficacy of ultrasound-guided TAP block 
for postoperative period.

We hypothesized that the TAP block, as an 
analgesic regimen, would result in improved analgesia, 
decreased opioid consumption in the first 24 hours after 
cesarean delivery compared with placebo, facilitated 
early mobilization, and improved postoperative 
patient’s satisfaction.

Method
The study was performed in the period May 2009 

to April 2010, in King Khalid University Hospital. It 
was approved by our institution’s Ethics Committee 
and a written informed consent was obtained from 
each patient. We studied 40 ASA I-II women having 
cesarean delivery at term in a randomized, double-
blind, placebo-controlled trial. A control group of 20 
patients received saline for TAP block (S group), while 
other 20 patients received bupivacaine (B group). All 
participants were above 18 years old.

Exclusion Criteria: Patients who were (ASA) 
classification III-IV, patients with contraindications to 
spinal anesthesia or history of allergy to bupivacaine, 
patients who received analgesics in the past 24 hours, 
and obese patients with a BMI >40 were not included 
in the study.

All participants received spinal anesthesia using 
hyperbaric 0.5%, bupivacaine 10 mg, and fentanyl 20 
µg. Antiemetics were not routinely administered but if 
required, metoclopromide 10 mg i.v. was given.

An ultrasound-guided TAP block was performed 
at the end of surgery, skin was prepared with 2% 
chlorhexidine solution and a high-frequency (13-6 
MHz) ultrasound probe (SonoSite M-Turbo Sonosite 
Inc., Bothel) was used.

The injectate syringes were prepared under 
aseptic technique; syringes contained either normal 
saline 40 ml (placebo group) or bupivacaine 0.25% 40 
ml. Investigators were blinded to the injected solution. 
Ultrasound probe was positioned in mid-axillary line 

half way between costal margin and iliac crest.

The satisfactory image was aimed to visualize 
the subcutaneous fat, external oblique muscle, internal 
oblique muscle, transversus abdominis muscle, 
peritoneum, and intraperitoneal cavity (Fig. 1).

Fig. 1 
Transversus abdominis plane, EOM (external oblique 

muscle), IOM (internal oblique muscle), 
TAM (transversus abdominis muscle)

A 100 mm long 20G short bevel needle 
(Stimuplex A B/BRAUN Melsungen AG, Germany) 
was inserted in plane to the probe of the ultrasound 
anteriorly to lie between internal oblique muscle 
and transversus abdominis muscle, a total of 20 ml 
study solution was injected in each side (left and 
right). Successful injection was obtained when an 
echoluescent lens-shape appeared between the two 
muscles (Fig. 2a and 2b).

Fig. 2a 
Transverse ultrasound view of the EOM, IOM, and TAM at the 
beginning of local anesthetic injection, between the inner two 

muscles IOM and TAM

Fig. 2b 
Transverse ultrasound view of the EOAM, IOAM, and TAM at 

the end of local anaesthetic injection
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All patients received morphine patient-controlled 
analgesia with dose of 1mg bolus, and 10 minutes 
lock-out time for 24 hours postoperatively. The 
primary outcome was the total morphine consumption 
over 24 hours after surgery. Data were obtained from 
PCA pump. Accumulative morphine doses at 6, 10, 12, 
18, 24 hours post-surgery were recorded, participants 
were asked about their pain experience on 10mm 
visual analogue scale (VAS) during the 24 hours 
postoperatively and during mobilization 24 hours after 
surgery. Satisfaction with pain relief was reported 
over 24 hours. Participants were asked for severity of 
nausea, vomiting, and sedation.

The calculation assumed the use of Fisher’s exact 
test. Chi-square test was used to compare between 
patients in bupivacaine group and placebo group for 
nominal variables, i.e. sedation, satisfaction, post-
operative nausea and vomiting, previous cesarean and 
previous surgical operations.

Student’s t-test was used for independent groups 
to compare between both groups for measurable 
variables, i.e. age, BMI, weight, height, morphine 
consumptions and visual analogue score.

We assumed there was a statistically significant 
difference when P-value is less than 0.05

Results
Forty patients were included in the study, all 

participants had elective cesarean deliveries, the 
baseline characteristics of the two groups were not 
significantly different (Table 1); ultrasound views were 
satisfactory in all participants, no blood aspiration 
occurred in all TAP block cases, no side effects 
were observed during and after 24 hours of surgery. 
Regarding previous cesarean sections there was no 
statistical difference between both groups (Table 2).

Table 1 
Baseline characteristic of the study participants; no 

statistically significant differences between the groups for all 
baseline characteristics

Parameter Bupivacaine 
group

Control group

Age (yrs) {mean range} 29 30.75
Height (cm) {mean (SD)} 156.53 ± 4.12 155.25 ± 5.09
BWT(kg) {mean (SD)} 78.27 ± 9.33 75.7 ± 7.56

BM I {mean (SD)} 32.0 ± 2.91 31.35 ± 3.23

Table 2 
Previous caesarean section (C/S) showing no significant 

difference between both groups of patients

Parameter Bupivacaine 
group

No. (%)

Control 
group

No. (%)

P value

No C/S 12 (63.2%) 9 (45%)
0.415

Previous C/S 7 (36.8%) 11 (55%)

The TAP block with bupivacaine 0.25% compared 
with placebo reduced postoperative pain (Fig. 3).

Fig. 3 
The TAP block with bupivacaine reduced postoperative visual 

analog scale by 25% (± SD) compared with control group

Total morphine requirements in the first 
postoperative 24 hours were also reduced in the 
bupivacaine group compared with the placebo group 
(25.89 ± 5.13 mg versus 62 ± 4.78, p <0.05) (Table 3, 
Fig. 4).

Table 3 
Postoperative morphine consumption in 24 hours period post 
surgery is reduced in Bupivacaine group compared to control 

group. Data are presented as mean ± (SD)

Cumulative 
morphine dose at:

Bupivacaine 
group

Control 
group

6hr(mg) {mean(sd)} 3.89 ± 2.97 16.25 ± 2.99

10hr 8.3 ± 3.14 28.95 ± 4.5

12hr 13.11 ± 4.3 36.5 ±.28

18hr 19.05 ± 3.97 50.4 ± 3.73

24hr 25. 79 ± 5.14 62.55 ± 4.72
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Fig. 4 
Postoperative morphine consumption in 24 hours period post- 

surgery. Data are presented as mean (SD)

There was less nausea and vomiting in bupivacaine 
group than placebo group; two patients from placebo 
group received antiemetic during 24 hours period, but 
only one patient from bupivacaine group received an 
antiemetic drug in the same period (Fig. 5).

Fig. 5 
Postoperative nausea and vomiting was less in the 

Bupivacaine group compared to control group.

Patient’s satisfaction with pain relief was 
significantly higher in bupivacaine group (Fig. 6).

Discussion
TAP block is relatively a new regional anesthesia-

analgesia technique1; it was initiated by Raffi as a 
landmark-based technique within the iliolumbar 
triangle of Petit. The triangle of Petit was bounded 
inferiorly by iliac crest, posteriorly by latissimus dorsi 

muscle and anteriorly by external oblique muscle.

TAP block provides motoric and sensory block 
to anterior and lateral abdominal wall, it has been used 
for intra-operative and postoperative analgesia, either 
by anatomical landmarks or ultrasound-guided. It has 
been performed for the following procedures: caesarean 
delivery2, hysterectomy3, retropubic prostatectomy4, 
appendectomy5, laparoscopic cholecystectomy6, and 
laparoscopic hernia repair with mesh.

The efficacy of TAP block was also studied by 
Belavy et al7 using Ropivacaine 0.5% as one tool of 
multimodal analgesia in addition to PCA morphine, 
paracetamol and NSAIDs regularly, but in this study, 
morphine is the single analgesic given to the patient 
if postoperative analgesia was required. Efficacy of 
block was evaluated by assessing pain level with VAS, 
and the postoperative morphine consumption.

Though ultrasonographic guidance enable exact 
placement of local anesthetics between internal oblique 
and transversus abdominis muscle, the safety of TAP 
block has been discussed by Zorica et al8. There are 
reports of visceral damage when the needle went too 
far like liver injury9, colon rupture10-11, and another 
reported complication is transient femoral nerve 
palsy12. Accidental intravascular injection of local 
anesthetic, infection, and catheter breakage should 
also be considered as potential complications of TAP 
block13.

There are several suggestions to minimize 
such complications: (i) by using a fine-gauge, blunt-
tipped, short-bevel needle to minimize risk of visceral 

Fig. 6 
Patient’s satisfaction with pain relief was significantly higher 

in Bupivacaine group.
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damage, and (ii) directing the needle obliquely instead 
of perpendicularly to increase the resistance of each 
aponeurosis, and using smaller volume of local 
anesthetic to decrease the incidence of femoral nerve 
block.

Conclusion
This study demonstrates the analgesic efficacy 

of ultrasound-guided TAP block after cesarean 
delivery. The block reduced the postoperative pain, 
total morphine consumption, antiemetic drugs, and 

improved patient’s satisfaction and quality of pain 
relief. 

We recommend this block for all women 
undergoing cesarean delivery who are not given long-
acting neuroaxial opioids. 

Further research is essential to determine the ideal 
injected dose, volume of local anesthetics, duration of 
the block according to local anesthetic serum level, 
and the use of TAP block as intraoperative anesthetic 
technique for other procedures.
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COMPLICATIONS AND INTERVENTIONS ASSOCIATED 
WITH EPIDURAL ANALGESIA FOR POSTOPERATIVE 

PAIN RELIEF IN A TERTIARY CARE HOSPITAL

Faraz Shafiq*, Mohammad Hamid**

and Khalid Samad***

Introduction
Epidural analgesia is one of the commonly used methods of postoperative pain control despite 

its associated complications. Early recognition and intervention is required to minimize the effect 
of these complications. Present audit was conducted to find out the incidence of complications and 
type of interventions required to change the outcome.

Methodology
The record of all the patients who had epidural catheter placed for postoperative pain 

management reviewed from the departmental acute pain management register. Parameters included 
level of insertion, drugs used, number of days infusion continued and complications like nausea, 
vomiting, motor block, sedation, dural tap, catheter pull out, hypotension and itching. In addition, 
the intervention done to manage these complications was also recorded.

Results
Total 1706 entries of epidurals were recorded in study period 2001 to 2007. The overall 

incidence of the complication was 26.6%. The common complications were motor block (13.4%), 
dural tap (1.2%), ineffective pain control (2.4%), accidental catheter pull outs (3.8%) and problems 
associated with the delivery system of drug (1.7%).

The 12% of patients required intervention for the particular complications. The regime 
was discontinued in 28%, drug concentration changed in 21.5% while the other modes of pain 
management were used in 19% of patients. 0.9% of patients required epidural blood patch while 
2% of patients required catheterization for urinary retention.

Conclusion
This audit shows the importance of regular assessment and early intervention to manage 

epidural related complications in improving outcome.

Key words: Pain management, epidural, complication.
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Introduction

Acute pain may be defined as pain that is 
present in patients because of preexisting diseases, 
the surgical procedure or the combination of disease 
or surgery related sources1. Acute pain in the 
postoperative period may be the worst experience in 
a life of patient, as most of them perceive it as one 
of the most ominous aspect of surgery. Inadequate 
postoperative pain relief is associated with increase 
in morbidity and mortality after surgery2. At our 
institution, we are using different modalities for 
acute pain management in the postoperative surgical 
patients. The epidural analgesia is the frequently 
used modality amongst them.

Epidural analgesia is used for continuous 
administration of local anesthetic (LA) agent alone 
or in combination with narcotic agents in the epidural 
space. It has got the potential to reduce or eliminate 
the perioperative stress responses to the surgery. It 
also decreases the incidence of post operative surgical 
complications3 leading to the better outcome4. Pain 
management with the epidural analgesia is not free 
from side effects. The therapy can be made effective 
and safe by giving particular attention to the clinical 
assessment of the patient in terms of pain control 
and complications. Importance should be given to 
the educational and organizational aspects related 
to the delivery of pain relief modality. Regular 
audits and review of problematic areas are helpful 
in the identification and reduction of complications 
associated with the technique.

The objective of the audit was to identify the 
complications associated with epidural analgesia in the 
postoperative period and interventions required for the 
associated complications by acute pain management 
service (APMS).

Material and Methods
The data of patients having epidural analgesia 

was reviewed retrospectively. It included all patients 
enrolled in the acute pain service from 2001 to 2006, 
requiring epidural catheter placement for postoperative 
pain management. Thoracic, labor and caudal epidurals 
were excluded. Similarly pediatric patients and data 
which was incomplete or missing was also excluded.

The record of all the patients who had epidural 
catheter for postoperative pain management was 
reviewed from the departmental APMS register 
by the primary investigator. The dedicated APMS 
organized the rounds, patients’ evaluation and other 
organizational aspects of the acute pain service 
in our hospital. The departmental APMS register 
is helpful in organizing patient’s record keeping 
in terms of medical record number, location and 
comorbids. The parameters which we recorded in 
the register also includes surgical procedure, level 
of catheter insertion, concentration of LA used. In 
our setup pharmacy prepared 100 ml piggy bags of 
three different concentrations of bupivicaine that is, 
M1-0.1%, M2-0.125%, M3-0.0625% with 2µg/ml 
of fentanyl respectively. Complications like nausea, 
vomiting, sedation, and unilateral/bilateral motor 
blocks which are common, have dedicated columns 
for their entries. Other complications which are rare 
or unusual as ineffective pain control, accidental 
catheter pull outs, hypotension, itching etc. are 
recorded in the miscellaneous column if they 
occurred. The assessment of pain, nausea, vomiting 
and sedation is based on the fixed proctols designed 
by the acute pain management service. Numerical 
pain rating scale of 0-3 is used to evaluate these 
parameters with 0 being no occurrence while the 
score of 3 indicates severity of the mentioned 
problem. Similarly numerical score of 0-3 is used for 
the evaluation of unilateral motor block (UMB) or 
bilateral motor block (BMB). The score of 0 indicates 
no motor block, while score of 3 is the motor block 
impairing the movement of limbs. Nurses record the 
patient’s status in dedicated monitoring forms. The 
APMS is 24hrs on call service, available to manage 
any particular complication associated with the 
pain relief modalities. Interventions and necessary 
action taken for the particular complications are also 
mentioned in the register. The team manages the 
particular complications on predesigned protocols 
as decreasing the concentration or rate of LA for 
BMB or pulling out of epidural catheter to a certain 
extent in the presence of UMB. Patient tilting to 
a lateral position that is the block side up is also 
followed for the UMB. Other complications are 
usually managed according to the cause and at the 
discretion of physician judgment.



M.E.J. ANESTH 20 (6), 2010

829COMPLICATIONS AND INTERVENTIONS ASSOCIATED WITH EPIDURAL ANALGESIA FOR POSTOPERATIVE 
PAIN RELIEF IN A TERTIARY CARE HOSPITAL

Results

Total 1706 entries of epidurals were recorded. 
The lumbar intervertebral space was selected in 88% 
patients while the thoracic level was used in 11% of 
patients. Epidural was inserted for the perioperative 
pain management in different surgical procedures 
as shown in figure 1. The obstetric patients were 
the largest among group that receive epidural that is 
32%. The different concentrations of LA were used 
as mentioned in table 1. Over all 63.54% of patients 
received M 2 regime in the infusion form. In 50% 
of patients the epidural was continued for 3 days, in 
33% of patients it was continued for 2 days while in 
17% the epidural was discontinued after 1 day, see 
figure 2. The regime was discontinued prematurely 
for different reasons in 3.8% of patients. The overall 
incidence of the complications as shown in table 2, in 
our audit was 26.5%. Common complications were 
UMB and BMB. Dural tap was occurred in 1.2% 
of patients while 0.17% of patients complained of 
moderate to severe post dural puncture head ache 

Table 2 
Complications of epidural Analgesia

Complications Percentage
%

Number
(n) 453

Unilateral motor Block 
(RT)

5.33 91

Unilateral motor Block 
(LT)

4.74 81

Bilateral motor Block 3.04 52
Dural Tap 1.23 21
Pull out 3.75 64
Filter Dislodgement 0.82 14
Hypotension 1.34 23
Nausea and Vomiting 0.29 5
Itching 0.35 6
Ineffective 2.4 41
Severe pain 0.4 7
Urinary retention 0.4 7
Head ache 0.17 3
System faults 1.69 29
Others 0.52 9

17%

33%

50%

1 Day

2 Days

3 Days

Fig. 2 
Number for days for which epidural used

Table 3 
Interventions done by APMS team

Intervention Percentage
%

Number
(n)

Total 12.77 218
Discontinued 28.4 62
Change of regime 19.2 42
Change in 
concentration

21.55 47

Pull out of catheter 6.42 14
Rate decrease 3.21 7
Holding of infusion 5.0 11
Positioning 5.96 13
Epidural Bolus 6.42 14
Blood patch 0.9 2
Catheterization 1.83 4
Others 0.9 2

Fig. 1 
Different Surgical Procedures

32%

8%

2%

12%

24%
22%

Table 1 
Concentration of LA used

Epidural Drug Percent% No. of Pts (n)
M1 17.29 295
M2 63.54 1084
M3 19.1 327
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(PDPH). In 2.4% of patients epidural analgesia was 
ineffective. Systems fault leading to ineffective drug 
delivery were present in 1.7% of patients. The epidural 
catheter pull outs and filter dislodgement were the 
common causes of premature discontinuation of 
epidural infusions.

Overall 12.1% of patients in the audit required 
intervention by the APMS team for the particular 
complications. Interventions done are shown in 
table 3 UMB and BMB were the common reasons for 
intervention. 21.5% of patients required change of LA 
regime to a lower concentration for this reason while 
6.4% of patient required epidural catheter pulls out for 
unilateral motor blockade. 5.9% of patients require 
change of positioning for UMB. 19.2% of patients 
require change of regime due to ineffective pain relief.

Discussion
The epidural analgesia is the commonly used 

modality for the perioperative pain management and it 
has shown proven benefit particularly in dynamic pain 
control. The effective use of epidural analgesia in the 
postoperative period requires careful assessment of the 
patient physiological status, pain control and associated 
complications. It is also very important to monitor the 
functioning status of epidural drug delivery system and 
the location of catheter tip in the epidural space. The 
audit helped in the identification of common technical 
problems and complications in local population.

 Unilateral or bilateral motor block, hypotension, 
nausea, vomiting and itching were the frequent 
complications found. The problems associated with the 
epidural drug delivery system like catheter dislodgment 
and the filter disconnection were also identified.

Use of LA agents in epidural space cause 
differential nerve blockage depending upon the 
concentration of LA agent and the fibers blocked. 
The more dilute the agent the chance of getting motor 
blockade will be low. The target is to achieve pain 
control in terms of minimal motor blockade. The motor 
block interfering with the lower limbs movement may 
be associated with higher incidence of pressure sores 
and deep vein thrombosis and if remain persist, despite 
of appropriate intervention may be the indicator of 
epidural hematoma or abscess. The overall incidence 
of BMB in our study was 3.0%. The incidence reported 

by Scott DA et al in their prospective study was 3.0%5, 
with the combination of fentanyl and bupivicaine 
infusion. The incidence of UMB was higher in our 
patients as compared to bilateral (4.74-5.33 vs. 3.0%). 
The cause of which may be the increased length of 
catheter in epidural space. The usual practice in our 
hospital is to have a length of 3-5 cm of catheter in 
epidural space.

The neuronal blockade at the level of T1-T4 
involving cardiac sympathetic chain may be associated 
with the occurrence of hypotension and bradycardia. 
The concentration of LA agent and height of block 
which is planned to be achieved are additional factors 
associated with this hemodynamic instability. The 
reported incidence in literature is 0.7-3%6. In our 
patients the incidence was comparable that is 0.7%. The 
63.5% of patients in our audit received bupiviacaine 
0.125%, which may be reason of lower incidence of 
hypotension and bradycardia in this audit.

Epidural administered opioids achieve analgesia 
via pre and post synaptic effects in dorsal horn of 
spinal cord. They also interfere with the nociceptive 
input but do not cause neuronal blockade. The use of 
opioids in epidural infusion is responsible for effects 
like respiratory depression, sedation, nausea, vomiting 
and itching. The reported incidence of respiratory 
depression is 0.24%7 depending upon the type of 
narcotic used. The incidence reduces with the use of 
more lipophilic agents like fentanyl. In our audit we 
didn’t find any report of respiratory depression due 
to the epidural infusion. We routinely monitor the 
sedation level and respiratory rate of the patients having 
epidural analgesia in progress. The narcotic we use in 
combination of LA is fentanyl 2µg\ml which may be 
the reason of undetectable incidence of respiratory 
depression in our patients.

The nausea and vomiting associated with the 
opioids is the major cause of patient dissatisfaction. 
The opioid present in the epidural infusion stimulates 
the chemoreceptor trigger zone which in turn causes 
nausea and vomiting. The incidence was 024% in 
our patients which may be due to the low dose of 
fentanyl used. Itching is mu receptor mediated adverse 
effect of epidurally adminsitered opioids. It involves 
usually the face and upper chest. The incidence in our 
postoperative patients was 0.35%.
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The rare but most feared complications of 
epidural analgesia are epidural abscess, meningitis 
and epidural hematoma. No such cases were detected 
in this audit. The reported incidence in literature is 
1-1000 to 1-500008. In a retrospective audit of 8100 
epidural during six year period Christieet al9 identified 
six cases of epidural abscess, three of meningitis and 
three of epidural hematoma. Symptoms of epidural 
abscess or meningitis developed a median of 5 days 
after epidural catheter removal. Methicillin resistant 
Staphylococcus aureus was the predominant pathogen. 
In our hospital we usually discontinued epidural at the 
third postoperative day. Detection of motor power of 
leg is crucial in the presence of epidural analgesia10 
which may be the sign of impending neurological 
deficit.

The other area of concern was the premature 
catheter pull outs and filter disconnections due 
to negligence in catheter management. Alternate 
analgesia in the form of PCIA or intravenous narcotics 
was provided to these patients. The APMS service is 
actively involved in the teaching of paramedics and 
nursing staff to prevent such complications. But the 
compliance during different period varied. 2.4% of 
patients had ineffective pain relief for which regime 
was changed. The cause of which may be multi 
factorial including technical errors the findings of 

which was not our objective.

Different interventions were done for particular 
complications specially those for which APMS service 
was called. Over all 12.77% of patients required 
interventions. The motor block was the most common 
complication in our study for which the step wise 
approach has been followed as mentioned in the 
methodology like change of positioning or pulling 
out of epidural catheter to a certain length. For severe 
PDPH not responding to the conventional therapy only 
0.9% of patients required epidural blood patch.

The limitation of this study was the retrospective 
review, so the chance of getting missed data and 
incomplete information may be the source of error as 
the compliance of maintaining the pain management 
register is also noted to be varied at different times, but 
again the common problems were highlighted.

Conclusion
This audit helped us in identification of problems 

associated with epidural analgesia technique and 
emphasizes the effectiveness of early interventions 
done by APMS team. It also shows the importance of 
regular monitoring, multidisciplinary approach and 
early intervention to reduce disastrous complication 
and improve patient satisfaction.
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CARDIOVASCULAR RESPONSES TO OROTRACHEAL 
INTUBATION IN PATIENTS UNDERGOING CORONARY 

ARTERY BYPASS GRAFTING SURGERY

Comparing Fiberoptic Bronchoscopy With Direct Laryngoscopy

Nahid Aghdaii*, Rasoul Azarfarin**, Forouzan Yazdanian***

and Seyede Zahra Faritus***

Abstract
Background: The intubation by using fiberoptic brochoscop (FOB) can avoid the mechanical 

stimulus to oropharyngolaryngeal structures thereby it is likely to attenuate hemodynamic response 
during orotracheal intubation. Based on this hypothesis, we compared the hemodynamic responses 
to orotracheal intubation using an FOB and direct laryngoscope (DLS) in patients undergoing 
general anesthesia for coronary artery bypass grafting (CABG) surgery.

Methods: Fifty patients with ASA physical status II and Mallampati score I and II were 
scheduled for elective CABG surgery under general anesthesia requiring orotracheal intubation 
were randomly allocated to either DLS group (n = 25) or FOB group (n = 25). The same protocol 
of anesthetic medications was used. Invasive systolic and diastolic blood pressure (SBP & DBP) 
and heart rate (HR) were recorded before and after anesthesia induction, during intubation and in 
the first and second minutes after intubation. The differences among the hemodynamic variables 
recorded over time and differences in the circulatory variables between the two study groups were 
compared.

Results: Duration of intubation was shorter in DLS group (19.3 ± 4.7 sec) compared with 
FOB group (34.9 ± 9.8 sec; p = 0.0001). In both study groups basic SBP and DBP and HR were 
not significantly different (P >0.05). During the observation, there were no significant differences 
between the two groups in BP or HR at any time points or in their maximal values (all p values 
>0.05).

Conclusion: We conclude that the FOB had no advantage in attenuating the hemodynamic 
responses to orotracheal intubation in patients undergoing CABG surgery.

Keywords: Laryngoscopy-Hemodynamic responses-Fiberoptic bronchoscope-Orotracheal 
intubation.
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Introduction
The cardiovascular response to laryngoscopy 

and tracheal intubation has been extensively studied 
during the past three decades. Direct laryngoscopy 
and passage of a tracheal tube are noxious stimuli that 
can provoke adverse responses in the cardiovascular, 
respiratory, and other physiologic systems. Tracheal 
intubation causes a reflex increase in sympathetic 
activity that may result in hypertension, tachycardia, 
and arrhythmia1-3. The magnitude of the response 
is affected by many factors: the technique of 
laryngoscopy and tracheal intubation4-6, and the 
use of various airway instruments, like flexible 
fiberoptic bronchoscope and light wand intubating 
device1,3. Premedication and induction drugs may 
attenuate the circulatory response7-10, many drugs and 
techniques have been tried in an effort to attenuate 
adverse hemodynamic responses to laryngoscopy 
and endotracheal intubation1-3,6-11. A patient’s medical 
condition affects his physiologic response7-13. The 
cardiovascular response to tracheal intubation, 
include elevation in arterial pressure and typically 
starts within 5 seconds of laryngoscopy, peaks in 1 
to 2 minutes, and returns to control levels within 5 
minutes. Such hemodynamic changes can result in 
myocardial ischemia but seem to cause little harm 
to most patients. However they are undesirable in 
patients with cardiac disease. There are limited studies 
comparing differences in the circulatory responses 
to DLS and FOB in cardiac patients and we cannot 
find the previously published study on patients who 
undergoing coronary artery bypass graft (CABG) 
surgery. However, Tsubaki et al14 demonstrated that 
fiberoptic intubation should be used in patients with 
difficult airway, hypertension, ischemic heart disease, 
or cerebrovascular atherosclerosis. In this randomized 
clinical trial, we compared the circulatory responses 
to either direct laryngoscopy (DLS) or fiberoptic 
bronchoschopy (FOB) to determine whether there is 
a clinically relevant difference between the circulatory 
responses to FOB and DLS in patients undergoing 
CABG surgery.

Methods
After the study protocol was approved by the 

Division Ethics Committee of our institute, all of the 

50 adult patients signed informed written consent to 
participate in this study. These patients were ASA 

physical status II, 35-65 years old and ejection fraction 
(EF) ≥40% and scheduled for elective coronary 
artery bypass graft surgery under general anesthesia 
and orotracheal intubation. No difficulties with their 
airway management or intubation were predicted 
during preoperative visits (Table1). Exclusion 
criteria were a history of reactive airway disease, 
gastroesophageal reflux, morbid obesity, co-existing 
cardiovascular diseases except coronary artery 
disease and opium addiction. The patients taking 
their medications before surgery had similar protocol. 
All of them were taking metoprolol, nitrocontin and 
aspirin. Patients were randomly allocated to either the 
FOB group (n = 25) or the DLS group (n = 25) using 
online randomization software (URL: http://www.
graphpad.com). Patients in the first group underwent 
orotracheal intubation using fiberoptic bronchoscope. 
For intubation in FOB group, after placing the 
patient's head in the sniffing position, a jaw thrust was 
performed by an experienced assistant. He placed the 
fingers behind the posterior ramus of the mandible, 
at the same time the thrust directed upward and the 
thumbs opened the mouth. After exposure of the 

glottis, the FOB was passed between the vocal cords 

and downward into the trachea. To avoid stimulation 
of the carina, we advanced the tip of the FOB into 
the trachea no more than 3-4 cm below the glottis. 
A tracheal tube was then advanced over the FOB 
while rotated counterclockwise. After insertion of the 
tracheal tube into the trachea, the jaw thrust maneuver 
was stopped. The FOB was then removed after 
confirmation of the correct tracheal tube placement 
by auscultation of both lungs. All of patients in DLS 
group underwent conventional orotracheal intubation 
using a rigid Macintosh 3 (in women) or 4 (in men) 
laryngoscope blade. Fiberoptic and laryngoscopy 
intubations were performed by one anesthesiologist 
who was experienced in both methods.

Before the induction of anesthesia, all patients 
were premedicated with intramuscular lorazepam 
1 mg and morphine sulfate 0.1 mg/kg 1 hour before 
entering the operating room. Then, in the operating 
room, the electrocardiogram, invasive blood pressure, 
and arterial oxygen saturation by pulse oximetry were 
monitored. The electrodes of nerve stimulator were 
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applied at the volar side of the wrist for stimulation of 
the ulnar nerve. With placement of these electrodes, 
electrical stimulation normally elicits only finger 
flexion and thumb adduction. Induction of anesthesia 
with Etomidate 0.2 mg/kg, sufentanil 2.5 µg/kg and 
cisatracurium 0.2 mg/kg in both groups was done. 
After achieving hypnosis, determined as a loss of 
any response to verbal command and before muscle 
relaxant was injected, the mode of nerve stimulation 
was changed to TOF (train of four). Then, cisatracurium 
(0.2 mg/kg) was administered. Trachea was intubated 
when the response to TOF stimulation disappeared. 
Procedures were then started according to the study 
protocol. During the observation, a third person acted 
as the time keeper using a digital stopwatch, time 
zero was (zero seconds) when the response to TOF 
stimulation disappeared and facemask was removed 
from the patient. When the jaw thrust maneuver was 
stopped and ventilation was restarted through the 
tracheal tube and carbon dioxide was detected by 

capnography, this was recorded as total intubation 
time. Blood pressure and heart rate were measured 
and recorded before induction (T0), post induction 
(T1), at endotracheal intubation (T2), 1 and 2 minutes 
afterwards (T3, T4).

The statistical analysis of data was performed 
with SPSS Version 15.0 statistical software (SPSS Inc, 
Chicago, IL). The intragroup differences among the 
circulatory variables recorded over time were analyzed 
using the repeated measures analysis of variance. 

Differences in mean values of circulatory variables 
were analyzed by using independent samples t test. The 
categorical variables in the two groups were analyzed 
by using Chi-square test or Fisher's exact test as 
appropriate. The differences in circulatory parameters 
in "the two consequent times" were analyzed by 
using paired t test. The hypothesis of this study was 
that there would be a clinically meaningful difference 
in the hemodynamic responses to two fiberoptic and 
laryngoscopy intubation methods. The quantitative 
data were expressed as mean ± SD. A P value of ≤0.05 
was considered statistically significant for all tests.

Results
There were no significant differences between 

the two groups regarding the patients’ gender, age, 

Mallampati score or ejection fraction. No significant 
differences were seen in the baseline values of BPs and 
HRs. The time required for intubation was significantly 
longer for the fiberoptic method compared with 
conventional intubation with laryngoscopy (34.9 ± 9.8 
versus 19.3 ± 4.7 seconds, P = 0.0001; Table 1).

Table 1 
Clinical characteristics of the patients

DLS
N = 25

FOB*
N = 25

P

Age (yr) 53.0 ± 7.8 53.1 ± 6.9 0.970

Gender (male) 17 (68%) 16 (64%) 0.373

Ejection 
fraction

46.2 ± 3.9 47.4 ± 5.4 1.000

Mallampati 
score (I/II)

22/3 21/4 ?

Intubation 
time(sec)

19.3 ± 4.7 34.9 ± 9.8 0.0001

= FOB: Fiberoptic bronchoscopy 
= DLS: Direct laryngoscopy

After anesthesia induction, systolic and 
diastolic BP in the two groups decreased significantly 
compared with baseline values (p = 0.001). There 
was no statistically significant change in HR in FOB 
and DLS groups. Also, postinduction values of BP 
and HR were not significantly different between 

the two groups (p values >0.05). Compared with 
postinduction values, both FOB and DLS resulted in 
statistically significant increase in BP but not in HR 
(Fig. 1 and 2). There were no significant differences in 
the blood pressure or heart rate from before intubation 
to immediately after intubation between the FOB and 
DLS groups. At the second minute after intubation, 
no significant difference was observed between the 
two groups. BP and HR during intubation (T2) and 
after intubation were similar in both FOB and DLS 
group (p values> 0.05). The maximum values of SBP, 
DBP and HR during the observed periods were not 
statistically significantly different in the two study 
groups. During the observation, the times required to 
reach maximum values of SBP and HR were similar 
in the two groups, but the times required for recovery 
of SBP and HR to reach to the postinduction values 
were significantly slower in the FOB group than in 
the DLS group (Fig. 1 and 2).
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Fig. 1 
Variation in systolic (SBP) and diastolic blood pressure (DBP) 

in patients undergoing direct laryngoscopy or fiberoptic 
brnchoscopy (FOB) for orotracheal intubation

Fig. 2 
Variation in heart rate in direct laryngoscopy and fiberoptic 

brnchoscopy groups

Discussion
One advantage of the fiberoptic intubation is that 

it can avoid the mechanical stimulus to the base of 
tongue, epiglottis and the receptors in the pharyngeal 
muscles exerted by direct laryngoscope. Some studies 
have shown that the cardiovascular responses to 
tracheal intubation are greatly inhibited by attenuating 
or avoiding the oropharyngolaryngeal stimuli15-18. The 
primary goal of this investigation was to determine 
whether there is a clinically relevant difference 
between the circulatory responses to FOB and DLS in 
coronary artery disease patients anesthetized for CABG 
surgery. We examined whether fiberoptic intubation 
attenuated hemodynamic responses to orotracheal 
intubation, compared with those that occurred with 

laryngoscopy. The results of this investigation suggest 
that bronchoscopy do not suppress the hemodynamic 
response to endotracheal intubation more than the 
response to laryngoscopy. It is well known that the 
stimuli to airway structures are the main causes 
of circulatory responses to tracheal intubation19. 
Laryngoscopy itself is one of the most invasive 
stimuli during orotracheal intubation20-21. Many 
anesthesiologists agree that a skilled anesthesiologist 
applies only a small force to the patient’s larynx when 
using a laryngoscope and that reducing the force on 
the larynx might prevent excessive hyperdynamic 

responses to orotracheal intubation22-24. It is possible to 
separate the factors that contribute to the hemodynamic 

responses to orotracheal intubation21. The first is the 
response to laryngoscopy and the second is the response 
to endotracheal intubation. Hemodynamic changes 
start within seconds of direct laryngoscopy, and there 
is a further increase in heart rate and blood pressure 
with passage of the tracheal tube. It is not known which 

component is more responsible for the hyperdynamic 

response to orotracheal intubation. Although we 
attempted to reduce the hyperdynamic responses to 
intubation by using fiberoptic bronchoscopy without 

deep insertion in the trachea, there was no statistically 
significant difference in the cardiovascular variables 
between the fiberoptic bronchoscopy (FOB) and 
direct laryngoscopy (DLS) groups. The results of 
our study correspond with those of other previous 
studies25-29. whereas other investigators demonstrated 

the effectiveness of avoiding laryngoscopy using 
new devices4,13-17,22-25. This study shows that under the 
general anesthesia orotracheal intubation using the 
FOB and DLS caused similar increases in BPs and 
HRs. This suggests that the FOB can not attenuate 
the cardiovascular responses to orotracheal intubation 
compared to the DLS. This can be due to the longer 
intubation time in FOB group that cause hypercapnia, 
which can result in hypertention and tachycardia7,29, 
the airway clearance maneuver (jaw thrust maneuver) 
that is necessary for FOB intubation, or irritation 
of trachea by insertion and removal of FOB. In our 
study, the mean intubation time is significantly longer 
in the FOB group than in the DLS group. The lifting 
of the jaw upward to make a clear passage for the 
FOB and for the tracheal tube to enter the glottis can 
cause cardiovascular responses. Hirabayashi et al30. 
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demonstrated that, in anesthetized adults receiving 
lightwand-guided tracheal intubation, the magnitude of 
stimulus from the jaw thrust maneuver was sufficient 
to cause circulatory responses similar to those observed 
in laryngoscopic intubation. Thus, one might argue that 
the differences in nociceptive stimulation from the jaw 
thrust maneuver cause the differences in the circulatory 
responses between the fiberoptic and laryngoscopic 
intubation methods. In addition, the successful 
intubation (the advancement of the tracheal tube over 
the FOB) often requires some specific maneuvers e.g. 
rotating the tracheal tube, further lifting jaw upward 
and adjusting the patient's head-neck position. All these 
procedures are blind and invasive, and may further 

stimulate pharyngolaryngeal structures and the trachea. 
In contrast, with the direct laryngoscopic intubation, 
only the tracheal tube is inserted into the trachea under 
direct vision. The laryngoscopy produces a balanced 
stimulation of vagal and cardiac accelerator fibers, 
whereas the intratracheal manipulation produces less 
vagal stimulation31.

In conclusion, our study demonstrated that 
the orotracheal intubations using a FOB and a DLS 
produced similar hemodynamic responses. The FOB 
had no special advantage in attenuating hemodynamic 
responses to orotracheal intubation compared to the 
DLS.
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EFFECTS OF INTRAOPERATIVE-INTRATHECAL 
SUFENTANIL INJECTION ON POSTOPERATIVE 

PAIN MANAGEMENT AFTER SINGLE 
LEVEL LUMBAR DISCECTOMY

Saeid Abrishamkar*, Mohammadhossein Karimi**, 
Mohammadreza Safavi***, Azim Honarmand***

and Afshin Safavi****

Abstract
Background: For lumbar disc operation a chain of painful procedures including skin incision, 

muscle dissection and sometimes laminectomy should be performed. The combination of these 
manoeuvres results in significant post-operative pain.

The standard way to reduce post-operative pain consist of intra-operative injection of local 
anaesthetic (Bupivicaine or Lidocaine) to the superficial tissues and intravenous, oral or rectal 
prescription of Opioid analgesics or other analgesics after operation, but inadequate analgesia, 
constipation and delayed mobilisation are frequent side effect of those treatments. The goal of 
this study was to reduce postoperative pain of patients which causes a reduction in analgesic 
consumption and eventually shortened hospital stay and acceleration in physical therapy programs 
and ambulation.

Materials and Methods: After ethical comitte approval, patients allocated in two groups 
A and B. Each group consisted 30 patients which all of them underwent general anesthesia. All 
of operations performed by same surgeon... After discectomy and at the end of surgerybased on 
patients odd or even number of hospital admission, one group (group-A) received sufentanil 
(Iranian pharmaceutic company) 0.05/kg intrathecaly injected in surgical level and the placebo 
group (group-B) normal saline was injected. In recovery room when patients were sufficiently 
awake for pain assessment, patients were asked to score pain on the verbal pain assessment score In 
both groups we compaired pain scores pre and postoperativly. The total dose of opioid requirement 
for patients and its time after operation was recorded.
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Results:
Of the 60 patients (ASA classes I and II) entering 

the study, no one excluded during our study. 30 
patients received intrathecal injection of sufentanil 
as group-A or case and 30 patients normal saline as 
group-B or control. Mean age between two groups 
showed no significant difference. 45.7 year (SD 
= 11.5) for group-A and 44.3 year (SD = 9.9) for 
group-B which did not differ between two groups (P 
= 0.617). Urinary retension happened in 3 patients of 
group-A and 3 patients of group-B (P = 1). Pruritis 
happened in 1 patient of group-A and no patient in 
group-B (P = 0.15). Patients in group-A had reduced 
analgesic requirments (P = 0.01). Preoperative low 
back pain based on NPS (numerical pain scores) 
criteria in group-A shows score 1, (n = 7) score 2, (n 
= 10) score 3, (n = 11) and score 4 (n = 2) (mean = 
2.2667 and SD = 0.9072). These scores in group-B 
showed score 2 (n = 4) score 3 (n = 16) and score 4 
(n = 10) (mean = 3.2 and SD = 0.6644) (P <0.001). 
After surgery low back pain assessment in two groups 
shows in group-A three patients had score 1, score 2, 
(n = 7) score 3, (n = 11) score 4, (n = 8) score 5 (n = 
1) (mean = 2.9 and SD = 1.0289) and in group-B score 
4 (n = 17) score 5 (n = 13) (mean = 4.4333 and SD 
= 0.5040) (P <0.001). Preoperative lower extremity 
radicular pain assessment in two groups shows a mean 
pain score of 8.3 with SD = 0.9523 in group-A and 
a mean of 8.3448 with SD = 1.1109 in group-B and 
after operation a mean pain score of 1.7333 with SD 
= 0.8277 in group-A and a mean of 4.1667 with SD = 
0.7466 in group-B. In walking ability assessments pre 
and postoperatively based on Mann-Whitney test it is 
shown that in group-A walking ability is better than 
group-B (P <0.001).

Conclusion: In this study we studied the efficacy 
of intraoperative-intrathecal sufentanil injection versus 
placebo on post operative pain management. Our 
study showed that intrathecal (IT) sufentanil provided 
more effective analgesia postoperatively after single 
level disccectomy. Urinary retention was equal in two 
groups. For more exact conclusions it is better to do a 
similar study on more patients.

Key words: intrathecal sufentanil -postoperative 
pain-lumbar discectomy.

Introduction
Lumbar disc herniation surgery is a common 

surgical procedure performed within neurosurgical 
and some orthopedics departments. It is usually carried 
out for lumbar degenerative condition mostly affecting 
those patients between 30 to 40 years old1. For lumbar 
disc operation a chain of painful procedures including 
skin incision, muscle dissection and sometimes 
laminectomy should be performed. The combination 
of these maneuvers results in significant post-operative 
pain.

The standard way to reduce post-operative 
pain consist of intra-operative injection of local 
anaesthetic (Bupivicaine or Lidocaine) to the 
superficial tissues and intravenous, oral or rectal 
prescription of Opioid analgesics or other analgesics 
after operation, but inadequate analgesia, constipation 
and delayed mobilization are frequent side effect of 
these treatments1,3. Lumbar intrathecal (IT) opioids 
have been used as an adjunct to post thoracotomy 
analgesia4,5,6,7 but the available literature6 has not 
clearly demonstrated the clinical usefulness of this 
technique for pain reduction in lumbar disc operaiton. 
Intrathecal analgesia has been used after “lumbar spine 
procedures”7, spinal fusion8, laminectomy, discectomy, 
hemilaminotomy, and foraminotomy9.

Epidural analgesia was used after lumbar 
laminectomy10, posterior, anterior or combined fusion11, 
posterior fusion2,4 with or without decompression10, 
and after posterior or anterior-posterior lumbar fusion3. 
For continuous postoperative analgesia, epidural 
administration is an established and safe method used 
routinely for other operative procedures. Epidural 
opioids10, ropivacaine3,4, or a combination of opioids 
with bupivacaine2,11, have been reported to be useful 
after spine surgery. Patients’ postoperative functional 
rehabilitation is hampered by intense postoperative 
pain. Although fairly high doses of IV opioids are 
typically necessary, epidural analgesia may result in 
fewer side effects. The goal of this study was to reduce 
postoperative pain of patients which causes a reduction 
in analgesic consumption and eventually shortened 
hospital stay and acceleration in physical therapy 
programs and ambulation.
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Materials and Methods
The ethical committee of our university approved 

this interventional double blind &case series study. 
This study was performed on patients which needed 
a surgical intervention for lumbar disc herniation in 
ayatollah kashani hospital of Isfahan university of 
medical sciences. Number of patients allocated for this 
study was based on 1% of general population which 
experience low back pain during their life and 10% of 
them which may need surgical intervention (0.0001 
of general population). Patients were excluded if they 
had more than one level disc herniation, previously 
underwent operation for disc herniation,  age more 
than 60 years,  spinal canal stenosis,  patients refusal 
for intrathecal injection and patients who encountered 
a surgical complication (eg. nerve root injury, thecal or 
sac laceration…).

Based on these statistical information and 
exclusive criteria 60 patients entered our study which 
were divided in to two 30 patients groups based on 
their hospital admission number. In all patients general 
anesthesia was induced with thiopental(5-7  mg/kg) 
and fentanyl  (1-1.5  microgm/kg). Atracurium (0.6 
mg/kg) was administrated to facilitate endotracheal 
intubation. Anesthesia was maintained with Nitrous 
Oxide (N20/O2 ratio50%  /50%) and Isoflurane (up 
to1.3   MAC). Atracurium increments were used to 
facilitate mechanical ventilation of the lung. Also 
morphine (0.15 mg/kg administrated intravenously at 
the start of surgery.  Whenever the blood pressure or 
heart rate increased by more than 30%, so that depth 
of anesthesia was judged inadequate,  hemodynamic 
control was ensured with incremental doses of IV 
fentanyl  (50-100 microgm). All operations were 
performed by the same surgeon. After discectomy 
and at the end of surgery based on patients number 
of hospital admission, one group (group-A) received 
sufentanil (Iranian pharmaceutic company) 0.05/kg 
intrathecaly injected in surgical level and the placebo 
group (group-B) normal saline was injected. Resident 
which should control post operative pain scores 
questionare don’t knows which substance is injected. 
Then it was blinded to type of injection. In recovery 
room when patients were sufficiently awake for pain 
assessment, patients were asked to score pain on the 
verbal pain assessment score (Table 1).

Table 1 
Numerical pain score

Quality of PainScore
No pain1
Mild pain2
Pain that cause the patient discomfort3
Pain that cause the patient searching medical 
care

4

Moderate pain that is still supportable5
Pain that make the patient fill completely 
discomfort

6

Pain that cause the patient to stop all 
activities

7

Severe pain rarely have been experienced8
Very severe pain9
Pain as worst as possible 10

The motor ability of patients was assessed 
based on 1-5 criteria. Pain assessment was performed 
every 12 hours for first two postoperative days and 
morphine was administrated if pain score was greater 
than 9 (0.05 mg/kg). Most of patients were discharged 
after two days of hospitalization.  In both groups we 
compared pain scores pre and postoperativly. The total 
dose of opioid requirement for patients and its time 
after operation was recorded. Hemodynamic variables, 
vertigo, pruritis and urinary retention were recorded 
in two groups of study.  All of these probable side 
effects were monitored in post operation period and 
if happened recorded. The primary outcome measure 
was a visual analogue pain score which recorded 
in recovery, on the first and second post-operative 
days. Secondary outcome measures were length of 
post-operative hospital stay, post-operative analgesia 
required-total dose and types per 24 hours for first 
two days. All opiod analgesics will be converted 
to morphine equivalents and side effects by day 2 
including urinary retention, nausea, vomiting and 
pruritis and hemodynamic variables.

Statistical Analysis
Pain scores were ranked data that should be 

distributed in a normal distribution. Analysis was 
therefore by a Mann Whitney rank sum test.

Length of hospital stay was continuous data so 
the t test was used for analyzing.
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The prevalence of side effects will be analysed 
using a Chi2 test. The total intra and post-operative 
analgesia requirement was converted to morphine 
equivalents and I\IIanalyzed using a t test. No subgroup 
analysis was undertaken.

Trial termination

The trial ended when the last patient was 
discharged from hospital

Results
Sixty patients were included, 30 in Group A 

and 30 in Group B. No patient was excluded from 
the study. The two groups were similar with respect 
to demographic variables, duration of surgery and 
anesthesia (Table 1).

Table 1 
Demographic and intra-operative data (ASA I\II)

Group A
(n = 30)

Group B
(n = 30)

Age (yr) 45.7 ± 11.5 44.3 ± 9.9
Gender (M/F) 21/9 19/11
Weight (kg) 82/3 ± 11.1 77.8 ± 12.3

Duration of anesthesia (min) 54.0 ± 7.1 52.7 ± 7.4
Duration of surgery (min) 39.0 ± 5.6 36.8 ± 5.8

Data are presented as mean± SD or number of patients.
There was no significant difference between two groups.

Three patients in each group had urinary retention 
(P = 1.0). One patient in group A and no patient in group 
B had pruritus (P = 0.15). The postoperative morphine 
requirements were significantly less in group A when 
compared with group B (5 mg vs 20. mg, P = 0.01). 
Preoperatively, there was no significant difference in 
mean (± SD) NPS score at rest in two groups (3.0 ± 
0.5 in group A vs. 3.1 ± 0.6 in group B, P = 0.64). After 
surgery, mean (± SD) NPS score was significantly 
less in group A compared with group B (2.9 ± 1.03 in 
group A vs. 4.4 ± 0.5 in group B, P < 0.001). Incidence 
of different NPS scores in two groups was shown in 
figure 1.

Preoperatively, there was no significant 
difference in mean (± SD) lower extremity radicular 
pain assessment score (NPS score) in two groups (8.3 
± 0.9 in group-A vs. 8.3 ± 1.1 in group-B, P = 0.803). 
After surgery, mean (± SD) lower extremity radicular 
pain assessment score (NPS score) was significantly 

less in group-A compared with group-B (1.7 ± 
0.8 in group-A vs. 4.2 ± 0.7 in group-B, P <0.000). 
Incidence of different lower extremity radicular pain 
assessment score (NPS score) in two groups was 
shown in figure 2. In walking ability assessments pre 
and postoperatively based on Mann-Whitney test it is 
shown that in group-A walking ability is better than 
group-B (P <0.001). Walking ability of patients was 
assessed based on scores listed in table 1.

Table 1 
Walking ability scores after lumbar discectomy

1 Patient is returned to near normal lifestyle and normal 
movements with no significant pain.

2 Significant improvement in patients’ movements with 
mild restriction due to low back pain and some degree 
of pain in extremities.

3 Partial improvement in patients movements with some 
intermediate pain and discomfort but the patient is able 
to walk.

4 Only mild improvement in movements and pain that 
make the patient fill completely discomfort.

5 There is no difference between preoperative and post 
operative pain and walking ability.

Discussion

The aim of postoperative pain relief is to 
provide subjective comfort in addition to inhibiting 
nociceptive impulses. Autonomic and somatic reflexes 
responses to pain can be blunted, allowing the patient 
to breathe, cough and move more easily. It is not only 
the humanitarian feature of pain that must be assessed 
but also its ability to restore normal function. It is 
therefore necessary to assess and treat pain not only 
at rest but also during activity. In this study we studied 
the efficacy of intraoperative-intrathecal sufentanil 
injection versus placebo on post operative pain 

Fig. 1 
The incidence of different NPS scores in 

group A and group B
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management.

Our study showed that intrathecal (IT) sufentanil 
provided more effective analgesia postoperatively 
after single level disccectomy. Urinary retention was 
equal in two groups of sufentanil and distilled water 
IT injection. Urinary retention has not been studied in 
previous7 studies. Pruritis happened in one of patients 
in group-A which was mild and spontaneously releafed 
and would be an expected side effect of opioids. In 
the study of Schenk et al on Postoperative Analgesia 
After Major Spine Surgery after intrathecal morphin 
injection on 72 patients 5 experienced pruritis1. Patients 
in group-A had reduced pain scores and analgesic 
requirments in comparision with group-B which only 
received distilled water as placebo. Mean pain scores in 
group-A which received IT sufentanil was 2.2667 but 
in group-B our study showed a higher score of about2,3. 
In the study of Riad et al Patients in the morphine group 
had significantly lower median numerical rating score 
(NRS) for pain on movement at 4h [0 versus 3.5] (P = 
0.0008) and 8h [0 versus 4] (P = 0.0083)12. In addition, 
median PCA morphine consumption was significantly 
reduced at 4h [0 versus 1] (P = 0.0005), 8h [0.5 versus 
6] (P = 0.0063) and 12h [3 versus 8.5] (P = 0.0426) 

in the morphine group12. After surgery low back pain 
assessment in two groups shows that in n group-A 
the mean pain score is 2.9 compared with 4.43 in 
group-B. Preoperative lower extremity radicular pain 
assessment in two groups shows a mean pain score of 
8.3 with SD = 0.9523 in group-A and a mean of 8.3448 
with SD = 1.1109 in group-B which shows an equlity. 
After operation a mean pain score of 1.7333 with 
SD = 0.8277 in group-A and a mean of 4.1667 with 
SD = 0.7466 in group-B that shows a very effective 
pain reduction with sufentanil. In walking ability 
assessments pre and postoperatively based on Mann-
Whitney test it is shown that in group-A scores are 
better than group-B. (P <0.001) which means a better 
quality of walking ability between patients reaciving 
sufentanil inntraoperativly. As a final conclusion from 
this study it is obviated that intrathecal sufentanil 
causes better pain tolerance and eventually reduction 
of post operative analgesic needs and more satisfaction 
and better walking abilities after surgery compaired 
with patients who have reacived placebo. Side effects 
like pruritis or urinary retention were negligible for 
patients. For more exact conclusions it is better to do a 
similar study on more patients.
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THE EFFECTS OF DURATION OF PROPOFOL 
INJECTION ON HEMODYNAMICS

Abdul Zahoor* and Nauman Ahmed**

Abstract
Objectives: The aim of study was to see whether increasing the time of injection of standard 

dose of Propofol during induction can prevent fall in blood pressure in female patients; as is 
commonly observed with this anesthetic agent.

Design: Comparative, non-interventional, prospective, and randomized and single blind 
study.

Place and duration: The study was carried out on female in-patients admitted and surgically 
operated at a specialized, tertiary care hospital and was completed with in 6-months.

Patients and methods: The hemodynamic effects of Propofol were compared in three groups 
of patients undergoing minor surgical procedures. Each group comprised of 25 patients. A 2 mg/kg 
Propofol was administered for 30, 60 and 120 seconds in patients of group-A, group-B and group-C 
respectively. Baseline heart rate, systolic blood pressure, diastolic blood pressure and mean arterial 
blood pressures were recorded before induction of anesthesia. The same hemodynamic variables 
were recorded after induction at one-minute intervals for 10-minutes. Anesthesia was maintained 
with 1.5% enflurane and 60% nitrous oxide in oxygen. Complications such as pain on injection, 
dystonic movements, erythema, laryngeal spasm, episodes of desaturation, hypoventilation and the 
number of additional boluses required to induce hypnosis were also recorded.

Results: The fall in blood pressure was statistically insignificant between the three groups of 
patients. The incidence of dystonic movements was the highest in group-A while pain on injection 
was highest in group-C. Additional boluses of Propofol to induce hypnosis were required for 
patients in group-B and group-C.

Conclusion: Varying the speed of injection of Propofol during induction of anesthesia in adult 
female patients does not cause any major difference in the drop of their heart rate, systolic blood 
pressure, diastolic pressure and mean arterial pressure.

Key words: Anesthetics, intravenous, Propofol, hemodynamics.
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Introduction
Propofol is a well accepted intravenously 

administered anesthetic agent and, by virtue of 
its pharmacodynamic properties, is considered a 
popular choice both for the induction as well as in 
the maintenance of anesthesia1. Propofol was first 
introduced into clinical practice in about two decades 
back. Over the years, extensive clinical experiences 
with Propofol in a wide variety of patients during 
different surgical procedures have demonstrated its 
effectiveness2.

Propofol has been claimed to be the best available 
drug because of its rapid and smooth induction, short 
duration of action and a swift and clear headed recovery3. 
The standard Propofol dose of 2 mg/kg given over the 
recommended time of 30-seconds to pre-medicated 
patients is associated with a few disadvantages. The 
patients may experience pain during injection of 
Propofol, some patients exhibit dystonic movements 
and in majority of patients, there is a significant drop in 
blood pressure on induction1,4,5. The pain on Propofol 
injection can be treated in different ways, including 
mixing Propofol with Lidocaine, injecting Lidocaine 
into the same vein before injecting Propofol, injecting 
cold saline before the injection or refrigerating the 
emulsion before injection. The pain on Propofol 
injection can also be reduced by selecting large size 
veins for administration of the drug6-9. Dystonic 
movements occur in a small percentage of patients, 
which are usually transient10.

The fall in blood pressure in patients remains 
a major problem during induction with Propofol, 
especially in hypertensive patients, patients having 
ischemic heart disease and those with cerebro-vascular 
disease, where a fall in blood pressure can lead to 
myocardial or cerebral ischemia. The aim of this study 
was to see whether increasing the time of injection of 
a standard dose of Propofol prevents the fall in blood 
pressure.

Methods
The study was initiated after approval from the 

hospital’s project review board and ethics committee. 
Seventy five American society of anesthesiologists 
(ASA) grade I & II patients undergoing dilatation and 

curettage (D & C) were randomly allocated to one of 
the three groups of patients. Patients with an ASA class-
III or higher, patients with history of hypertension, 
peripheral vascular disease, diabetes and those with 
a history of sensitivity to egg proteins were excluded 
from the study. A written consent was obtained from 
all the patients who participated in the study. Patient 
demographics, including age, height and weight were 
recorded.

All the patients were pre-medicated orally with 
3 – 4 mg Lorazepam, 2 hours before administering 
anesthesia. Baseline measurement of heart rate, 
systolic blood pressure, diastolic blood pressure and 
mean arterial pressure were recorded with a non-
invasive automatic blood pressure measuring machine 
(Dinamap Pro 400 V2, GE healthcare, USA). One 
18 gauge canula was inserted into a large peripheral 
vein in one of the patient’s forearm. Two-milliliters 
of 2% Lidocaine was injected through the same vein 
before starting the injection of Propofol. The patients 
in group-A, group-B and group-C were administered a 
2 mg/kg dose of Propofol for 30, 60 and 120 seconds 
respectively, using an infusion pump (Imed Gemini 
PC-1, Alaris Medical systems, San Diego, CA, USA). 
The heart rate, systolic blood pressure, diastolic blood 
pressure and arterial pressures were recorded every 
minute after induction of anesthesia for 10 minutes. 
In all the groups, after the loss of verbal contact 
with patient, anesthesia was maintained with 1.5% 
enflurane and 60% nitrous oxide in oxygen via face 
mask. An additional 10 mg bolus of Propofol was 
given to patients with whom verbal contact was not 
lost after a full induction dose of Propofol. The number 
of boluses required in each group were noted. Pain on 
injection and any other side effect including erythema 
at the site of injection or dystonic movement were 
also documented. Endotracheal intubations, patient’s 
positioning and surgery were delayed for 10 – 12 
minutes after induction in order to avoid any kind 
of stimulus which could affect the hemodynamics. 
The quality of anesthesia was ensured by monitoring 
laryngo-spasm, episodes of apnea, desaturation, 
hypoventilation and any abnormal movements.

SPSS version 14 was used to analyze the data of 
the study. Numerical data was analyzed by one way 
analysis of variance (ANOVA) and expressed as mean 
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and standard deviation. Non-parametric data were 
compared with chi-square test. The values of statistical 
significance were taken as p < 0.05.

Results
The data was successfully obtained in all cases. 

The demographic data was comparable between the 
three groups. No statistically significant differences 
were found between the groups with respect to age, 
weight and height (Table I). The baseline hemodynamic 
variables including the heart rate, systolic blood 
pressure, diastolic blood pressure and mean arterial 
pressure were also comparable and statistically 
insignificant (Table II).

Soon after induction of anesthesia, a 15 – 20% 
decrease in the heart rate from the base line was generally 
observed in all patients. The drop in the heart rate was 
comparable between the three groups and there was no 
statistically significant difference between them (p > 
0.05) (Fig. 1A).The systolic blood pressure decreased 
generally by 20 – 25% from the base line in patients 
of all groups and no statistically significant difference 
was observed between the three groups (p > 0.05) (Fig. 
1B). The diastolic blood pressure in patients of all 
groups also decreased after induction of anesthesia by 
22 – 28% from the base line. The decrease in diastolic 

blood pressure was gradual and a maximum decrease 
was observed at the last minute of recording. There was 
no statistically significant difference in the decrease of 
diastolic blood pressure among the three groups (p > 
0.05). However, the percent decrease in mean diastolic 
pressure was slightly different (22 – 28 %) than the 
percent decrease in mean systolic blood pressure (20 
– 25%) among the three groups of patients (Fig. 1C). 
A general decrease in the mean arterial pressure by 20 
– 25% from the base line was also noted parallel to 
the decrease in systolic and diastolic blood pressures, 
but no statistically significant difference was noted 
between the three groups (p > 0.05) (Fig. 1D).

Moderate to severe pain was observed on injection 
of Propofol in 8 (32%) patients in group-A, 9 (36%) in 
group-B and 11 (44%) in group-C. This was despite the 
fact that all these patients were injected with Lidocaine 
in the same vein before the injection of Propofol. 
Erythema at the site of injection was noted in only one 
patient in group-C. Dystonic movements were observed 
in 6 (24%) patients in group-A, 4 (16%) in group-B and 
3 (12%) in group-C. Other complications including 
laryngeal spasm, apnea (longer than 30 seconds), 
desaturation (SpO2 < 90%) and hypoventilation (End 
tidal carbon dioxide > 45 mmHg) were not observed 
in any patient among the three groups. Verbal contact 
by the end of 2 mg/kg Propofol injection was lost with 

Table I 
Demographics of patients included in the study

Group A Group B Group C P-Value

Age (Years) 28.68 ±4.5 29.0 ± 6.1 28.91 ± 6.1 0.95

Weight (Kilograms) 62.1 ± 8.1 62.30 ± 9.34 59.4 ± 6.1 0.34

Height (Centimeters) 153.96 ± 6.5 154.28 ± 6.6 154.0 ± 6.2 0.98

The data is the mean ± standard deviation (SD) of 25 patients (n = 25) in each group.

Table II 
Baseline hemodynamic variables included in the study

Group A Group B Group C P-Value

Heart Rate min-1 93 90 88 0.99

Systolic blood pressure (mmHg) 120 127 116 0.98

Diastolic blood pressure (mmHg) 77 79 73 0.92

Mean Arterial pressure (mmHg) 88 93 85 0.90

The data is the mean of at least three readings from each of the 25 patients.
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all patients in group-A. However, 3 patients in group-B 
and 5 patients in group-C required additional boluses 
of 10 mg and 20 mg of Propofol respectively before 
they lost verbal contact.

Discussion
Propofol induced hypotension has been thought 

to act by different mechanisms. Propofol may lead 
to a reduction in the systemic vascular resistance and 
cardiac output is decreased by less than 20%4. Propofol 
induced hypotension is mediated by inhibition of the 
sympathetic nervous system and impairment of the 
baroreflex regulatory mechanism11. Similarly Propofol 
is considered to have a direct relaxant effect on venous 
smooth muscles and in this way an increase in venous 
capacitance may contribute to the hypotension in 

patients12. Propofol also has a negative inotropic 
effect on the heart and moderately depresses cardiac 
function (more than thiopentone and ketamine). The 
mechanism is thought to be the attenuation of the auto-
regulation of the heart which also leads to coronary 
vasodilatation13.

In our study, no significant difference between the 
three groups of patients was observed with respect to the 
established hemodynamic effects of propofol, while a 
fall in systolic blood pressure, diastolic blood pressure 
and mean arterial pressures were comparable to other 
reported studies14. Rapid administration of Propofol 
probably results in an early peak drug concentration in 
plasma, thus providing a larger gradient for Propofol 
uptake into the central nervous system and for drug 
redistribution to other body tissues. This observation 
was studied by Rolly et al, 1985 who failed to induce 

Heart rate (Fig. 1-A), Systolic blood pressure (Fig. 1-B), Diastolic blood pressure (Fig. 1-C) and Mean Arterial pressure (Fig. 1-D) 
were recorded in female patients for 10 minutes after induction with Propofol in patients in group-1 (―■―), group- 2 (---∆---) and 
group-3 (― ▼ ―).

Fig. 1
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anesthesia in 10% of his non-premedicated patients 
who received 2 mg/kg Propofol injected over 60 
seconds, whereas the same dose was effective in all 
patients when injected for over five seconds15. This 
explains the need for additional boluses in our study 
in some patients in group-B and group-C. On the other 
hand, the slow increase in plasma drug concentration 
associated with a slow infusion provides a lower but 
more sustained gradient for uniform drug delivery 
throughout the central nervous system. However, by 
slow infusion a larger total dose may be required to 
maintain a sustained gradient of drug delivery into 
central nervous system.

Increasing the duration of induction delayed the 
loss of verbal contact in some patients in group-B 
and group-C in the present study, however, the 
hemodynamic response was similar in all the three 
groups of patients. Our results confirm the reported 
observations of Gillies and Lees, 1989 where they 
found that 2.5 mg/kg Propofol injected over 20, 
40 or 80 seconds resulted in a significantly slower 
induction compared to Etomidate (0.3 mg/kg) injected 
at equivalent rates16. They also found that although 
increasing the length of injection resulted in a slower 
induction, the hemodynamic response was not 
different between the 20, 40 and 80 seconds groups of 
the Propofol administered patients.

Some studies have observed an initial tachycardia 
in patients after Propofol administration. However, 
most of the studies reported no change or decrease 
in the heart rate of patients after a bolus or infusion 
of Propofol15. In our study, the heart rate generally 
decreased by 15 – 20% in all groups of patients, which 
may be due to the absence of baroreflex activity and 
direct vagotonic effects of Propofol17.

The overall reported incidence of pain on injecting 
Propofol is 17.5 – 74%, however, the incidence varies 
with the technique of administration18. The size and 
site of the vein, temperature and concentration of the 
solution and the use of Lidocaine can help in pain 
reduction in patients injected with Propofol to 34%18-

19. In our study, the incidence of pain in group-A and 

Group-B was comparable with the generally accepted 
incidence, however the frequency was higher in 
group-C compared to other studies5. Theoretically, 
patients in group-A and B had a lower incidence of 
pain because the effect was transient due to shorter 
duration of induction. However, patients in group-C 
had a delayed loss of consciousness due to longer 
period of induction and therefore experience of pain 
was also probably longer.

The reported incidence of excitatory effects, 
including spontaneous movements, twitching, 
tremor, hypertonus and hiccups in patients as a result 
of Propofol induction is 14%1. We noticed similar 
complications among 6 (24%) patients in group-A, 
4 (16%) in group-B and 3 (12%) in group-C. The 
incidence of excitatory effects was comparable in 
group-B and C but was slightly higher in-group-A. 
These observations indicate towards the possibility of 
an indirect correlation between the speed of injection 
of Propofol and dystonic movements. Further studies 
with larger sample size may be required to firmly 
correlate the incidence of pain on injection and dystonic 
movements with the speed of injection of Propofol.

Conclusions
Propofol is a well accepted intravenously 

administered anesthetic agent but it causes a significant 
drop in blood pressure on induction. From the results 
obtained in this study we may conclude that varying 
the speed of injection of Propofol for induction of 
anesthesia in adult female patients does not prevent 
the decrease in heart rate, systolic blood pressure, 
diastolic blood pressure and mean arterial pressure. 
Administration of induction dose of Propofol (2 mg/
kg) in 60 seconds and 120 seconds is associated with 
increased requirement for additional boluses to induce 
complete hypnosis. Incidence of pain at the site of 
injection is also higher in this group of patients, while 
injecting the same dose of Propofol in 30 seconds 
is associated with a relatively higher incidence of 
dystonic movements.
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CONTINUAL INFUSION OF INTRATHECAL BACLOFEN (ITB): 
LONG TERM EFFECT ON SPASTICITY
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Abstract

Background: Spasticity is a disorder of muscular function causing muscular tightness or 
spasm which occurs when there is damage to the central nervous system whether it is of spinal 
cord or brain origin. This insult could be either pathological or traumatic.

Method: Thirty-three patients had intrathecal Baclofen pumps implanted for severe spasticity. 
These patients either did not respond to or tolerate oral medications.

Results: All patients showed significant improvement in their spasms following the procedure. 
Improvement was noted not only in spasticity, but also in pain, management of sleep disturbance, 
activities of daily living, indoor and outdoor mobility and behavior.

Conclusion: The number of complications was acceptable, and generally were not life-
threatening. Infection was the significant complication in two patients and this led to explantation 
of their pumps. Patient satisfaction was very high and was related to improvement in the quality of 
life for the patients.
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Introduction
Spasticity is a disorder of muscle function 

causing muscle tightness or spasm which occurs 
when there is damage to the central nervous system. 
Spasticity is a major disorder characterized by a 
velocity-dependant increase in tonic stretch reflex 
(muscle tone) with exaggerated tendon jerks resulting 
from hyperexcitability of the stretch reflexes as one 
component of the upper motor neurone syndrome1. 
This damage may result from spinal cord injury, 
traumatic brain injury, stroke, tumour, cerebral palsy 
or multiple sclerosis2,3,4,5,6,7.

In a clinical setting severe spasticity not only 
reduces rehabilitation goals but produces ailments 
such as joint contractures leading to bad posture, 
pressure sores, detrusor-sphinctre dyssynergia and 
impaired motor function. Some workers have reported 
25-35% rates of such seriously effected patients8. 
Spasticity can be debilitating and causes suffering in 
many ways such as muscle spasms, limited functional 
movement, impaired functional capacity, scissoring 
(involuntary crossing of legs), altered personal hygiene 
and pain. The pain may be neuropathic, resulting from 
deafferentation, central collateral sprouting or neural 
disinhibition. The pain may also be nociceptive/
somatic directly due to muscle spasm.

Uncontrolled spasticity causes multiple 
problems, for example orthopaedic deformities, such 
as hip dislocation, contractures or scoliosis. It impairs 
personal hygiene and effects many other activities of 
daily living. In addition to all of the above, spasm can 
interfere with sleep and can result in depression.

Spasticity is usually managed by a combination 
of oral medication with antispastic agents such as 
Baclofen, Tizanidine or Diazepam and physiotherapy 
and rehabilitation.

Most of the mild to moderate spasticity cases are 
effectively managed with the conservative measures 
and available oral therapy mentioned, but cases of 
severe spasticity are less responsive.

Since unacceptable CNS effects often occur when 
high doses of Baclofen are taken orally the therapeutic 
effect usually cannot be improved by an increase in 
dose. Sedation, somnolence, ataxia and respiratory 
and cardiovascular depression are the drug’s CNS 

depressant properties.

When spasticity cannot be managed efficiently, 
some of the associated problems can be dealt with in a 
number of ways, in addition severe, late and long term 
spasticity could be managed with periodic injections of 
Botulinum toxin or Phenol into the spastic muscle, or 
implantation devices like intrathecal pumps. Surgery 
is also indicated and performed in very severe and late 
cases.

The most effective treatment, with the least side 
effects is intrathecal Baclofen (ITB) and this therapy 
can be used if oral medications fail and this consists of 
long term delivery of Baclofen to the intrathecal space. 
It was first carried out by Penn and Kroin in 19842. 
ITB therapy gained US FDA approval for managing 
severe spasticity of spinal origin in 1992, and for 
severe spasticity of cerebral origin in 1996. Since then, 
several studies supporting this have been published by 
various authors9,10.

The abundance of GABA-B receptors in the 
superficial layers of spinal cord means that intrathecal 
administration of Baclofen results in a greater than 
four-fold increase in the cerebrospinal fluid level 
with 1% of the oral dose3. This treatment can be 
very effective. The benefits of ITB typically include 
reduced tone, spasm and pain and also increased 
mobility. The use of ITB therapy as a treatment for 
spasticity requires a four phase approach: (1) patient 
selection, (2) screening, (3) implantation, and (4) dose 
adjustment and maintenance.

Materials and Methods
Between April 2004 until June 2009, 33 patients 

with severe spasticity had intrathecal Baclofen pumps 
implanted.

Thirty-three patients out of the 45 tested proved 
positive to the intrathecal Baclofen drug test, 9 female 
and 24 male, ages ranging from 12 to 57 years. There 
were 18 spinal injury patients, 6 with demyelination 
disease and 9 with brain insult.

The pumps implanted were all Medtronic and 
we used 5 pumps of 20cc Synchromed II, 27 of 40cc 
Synchromed II and one of 20cc Synchromed L.

When patients have persistent and uncontrollable 
spasticity despite oral antispasmodic medications, they 
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will be offered implantation of intrathecal Baclofen 
pumps. As mentioned, selection of patients is the first 
step to plan screening and see if intrathecal diagnostic 
tests will be of benefit to the patient. If this is successful 
then the next step is implantation and later on dose 
adjustment.

In our institute we give a bolus dose of 50-100µg 
of Baclofen injected intrathecally in the diagnostic 
phase and spasticity is assessed over the next 10 hours, 
although the significant effect of intrathecal Baclofen 
would occur four hours after injection.

The spasticity is assessed according to the 
Ashworth Score and when the Score improved 
(reduced) by around two scales then the patient was 
considered eligible for implantation.

There are two choices of pump size, 20ml and 
40ml capacity, depending on the size of the patient 
and also on the anticipated daily dose of intrathecal 
Baclofen and the estimated refill intervals.

When the decision is made to implant the 
Baclofen pump, the patient is usually put under general 
anaesthesia and with the patient on his side, a catheter 
is tunneled through a needle inserted through the L3-4 
space, preferably in a paramedical approach and the 
catheter is guided upwards to the higher thoracic 
vertebrae and checked on fluoroscopy. The catheter 
which will be connected to the pump is then tunneled 
beneath the skin around the flank of the patient to the 
subcostal area. The pump is then implanted just beneath 
the skin in the subcutaneous fatty tissue which lies 
above the abdominal muscles of the lower abdomen.

Usually the pump is prepared and filled with 
Baclofen before implantation and the surgical incision 
closed properly in layers and the patient given 
prophylactic antibiotic cover for 48 hours.

Results
All 33 patients who passed screening, showed 

significant improvement following pump implantation. 
The mean preoperative Ashworth Scale was reduced 
from 3.9 to 1.7. In addition to improvement of 
spasticity, there was significant clear improvement in 
patient behavior and activities of daily living. Also 
bladder and bowel functions were improved. It was 
noticed that after initiation of intraspinal treatment 

most patients had an immediate reduction of muscle 
tone to normal levels and spontaneous spasms were 
eliminated. Many patients experienced less discomfort, 
significant pain relief, and daily activities were more 
easily accomplished.

In our group of patients the intrathecal daily 
dose after adjustment was variable, between 50 and 
850µg per day. We noticed small doses were needed 
for patients with demyelination disease, whereas larger 
doses were necessary to control spasticity in those with 
brain insult. One patient had Morphine and Baclofen 
mixed in the pump for both spasticity and pain.

The pumps in two patients were explanted due to 
infection, one after three months and the other after four 
years. One patient had a damaged (broken) intrathecal 
catheter which was replaced. Other complications 
were minor, headache, swelling and pain at the site of 
the pump, but these were resolved within a few days.

We found a definite improvement after the use 
of intrathecal Baclofen in patients with supraspinal 
spasticity and this has been reported by others11,12,13.

Discussion
The site of action of Baclofen in the spinal cord 

is not clear and Baclofen was first used in humans 
in 197414. It is a gamma-amino butyric acid (like 
GABA) analogue that binds to the GABA-B receptor 
resulting in inhibition of calcium influx at pre-synaptic 
terminals and thus suppressing release of excitary 
neuro transmitters. These GABA receptor sites occur 
widely throughout the central nervous system15,16,17.

As complications are related to operator 
inexperience it is recommended that specific personnel 
or a specific centre should perform this procedure, 
where protocols can be standardised and long term 
results properly evaluated. Therefore the programme 
requires specific team designated leadership and 
identified co-ordination to ensure smooth transition 
between the different stages of therapy and effective 
long term follow up. Rehabilitation therapists, 
particularly Physical and Occupational Therapists are 
essential team members who can help monitor patients’ 
response to treatment and changing functional status 
over time. The team also involves a very experienced 
surgeon who should be actively involved with the 
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team for system-related problems which could arise 
at any time. ITB therapy could replace a number of 
orthopaedic and neurosurgical interventions for those 
cases suffering with irreversible, severe spasticity-with 
or without contractures.

There are several risks involved with placement 
of Baclofen pumps. A comprehensive study of ITB 
complications in a survey of 40 centres with a total 
of 1002 test doses and 936 pump placements was 
published17. Common test dose complications were 
nausea/vomiting (2.6%) and sedation (2.2%). Pump 
complications included CFS collection (3.3%), 
constipation (2.9%) and headache (2.4%). Common 
long-term complications were catheter kink or 
migration (4.5) and infection (1.2%).

Other studies showed that complication rates 
ranged from 20-50%18,19.

Even with safe surgical techniques, some common 
complications of Baclofen pump implantation still 
occur. Excessive swelling may be a sign of developing 
seroma, sometimes requiring percutaneous drainage. 
CSF leak may be detected by spongy swelling on the 
incision site on the back.

Intrathecal use of Baclofen does not completely 
eradicate the central risks. The most frequent drug-
related side effects of ITB include drowsiness, 
dizziness, constipation and muscle hypertonia.

Baclofen withdrawal is a serious risk if there is 
an abrupt decrease in drug infusion; causes include 
catheter failure (eg-obstruction, fracture or dislodging 
of the intrathecal catheter), pump malfunction or low 
pump reserves. Symptoms include pruritis without a 
rash, hyperthermia, hypertension, changes in mental 
status and aggravation of spasticity, immediate and 
active intensive treatment and care should be instituted 
with doses of Benzodiazepines and try to recommence 
intrathecal Baclofen infusion.

In our study there were 2 out of 33 pumps 
explanted due to infection, and one patient needed 
significantly increasing doses; this was diagnosed as 

catheter breakage and the catheter was replaced after 
three years of implantation. We had four patients 
with headache and dizziness after the test dose and 
implantation, but these side effects were temporary 
and were resolved easily.

Intrathecal Baclofen is approximately 100 times 
more effective than oral alternatives and produces 
fewer side effects than large oral doses which can lead 
to drowsiness, sedation, ataxia, weakness and fatigue 
due to Baclofen crossing the blood-brain barrier.

Although Intrathecal Baclofen is an alternative 
method requiring considerable initial outlay for the 
start up course, this can be reduced in the long term20. 
Nursing care and mobilization after Baclofen pump 
implantation become much easier with improvement 
in activities and daily living2,21. It also resulted 
in a decrease in the average length of subsequent 
hospitalisations21.

As a whole, IBT can improve the quality of life in 
carefully selected patients and can be cost effective22,23.

In our study we have demonstrated that ITB is an 
effective technique for relieving spasticity in patients 
who do not respond to conventional therapy.

Conclusion
Spasticity secondary to spinal cord injury and 

other central nervous system damage is common 
with clinical manifestations of hypertonicity, spastic 
paralysis and hyper-reflexia. Multimodal treatment 
should be aimed at preventing exacerbating factors, 
daily physical therapy with stretching, medications, 
contracture release and denervation of the motor 
neuron endplate. The most effective oral therapy for 
spasticity is Baclofen, Diazepam and Tizanidine, 
though all have limitations. Denervation of the motor 
neuron endplate with Phenol or Botulinum toxin can 
be effective, but the most effective treatment, with the 
least side effects, is intrathecal Baclofen, which should 
be considered when conservative methods fail.
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CASE REPORTS

THE VIDEO LARYNGOSCOPES BLIND SPOTS 
AND POSSIBLE LINGUAL NERVE INJURY BY THE 

GLIDERITE® RIGID STYLET

- Case Presentation and Review of literature -

Magboul MA Magboul* and Shaw Joel**

Summary
We report the first case of near serious lingual nerve injury in an 80-y-old female caused by 

the Rigid GlideScope Stylet. This complication was discovered during oral surgery and may have 
been missed if the site of surgery was not oral cavity.

Introduction
The GlideScope Video Laryngoscope is a relatively new intubating device designed to 

provide better view of the glottis without alignment of the oral, pharyngeal and tracheal axes. The 
aim of this case presentation is to increase awareness for possible serious complications that may 
arise with increase popularity and usage of video laryngoscopes, and their Rigid Stylet.

Key words: Glide Rite, Glide Scope, Complications, Lingual nerve injury.

Case Presentation
A morbidly obese 80-y-old female (Wt.102.1 kg, Ht. 157.5 cm, BMI of 41) presented with 

mouth pain and multiple carious teeth was scheduled for teeth extraction with an alveoplasty. Past 
Medical history of CVA, TIA, CHF, hypertension, and MI. ECG showed first degree heart block, 
prolonged QT with and anterolateral infarct. ECHO showed an ejection fraction of 45-50%, left 
atrial enlargement, mild pulmonary hypertension, and trace mitral regurgitation.

Pre-operative airway assessment revealed a Mallampati score of IV, three finger breadth 
mouth opening, slight limitation of neck movement, and loose carious teeth. With this assessment 
the patient was predicted to be difficult to intubate. The anesthetic plan included management of 
the predicted difficult intubation with the GlideScope.

Anesthesia was induced with fentanyl 150 micro grams, lidocaine 100 mg, propofol 150 mg 
and succinylcholine 100 mg.
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The GlideScope blade tip was placed in the 
vallecula and the vocal cords and epiglottis were seen. 
A size 7 ETT was mounted in the GlideRite® Rigid 
stylet (Figure 2a, b) and then passed into the oral 
cavity for intubation. The ETT appeared to slide into 
the oropharynx with relative ease and the endotracheal 
tube was placed into the trachea. The stylet was 
removed, positive ETCO2 and equal bilateral breath 
sounds was confirmed. A successful GlideScope 
intubation was assumed.

As the surgeon began the procedure he noticed 
that the endotracheal tube had pierced and entered the 
tissue of the Retromolar trigonum [the same space 
which holds the lingual nerve], and then proceeded to 
pass through the oropharyngeal space and re-enter the 
vocal cords (Figure 1a, b).

Fig. 1a 
ETT had pierced into Retromolar Trigonum tissues, and then 

entered the vocal cords

Fig. 1b 
ETT had pierced into Retromolar Trigonum tissues, and then 

entered the vocal cords

We decided to remove the endotracheal tube to 
avoid trauma to Lingual nerve, and re-insert another 
size 7 endotracheal tube with the aid of the GlideScope 
camera. Positive ETCO2 and equal bilateral breath 
sounds was confirmed. Surgery was completed 
uneventfully; however, the surgeon stated multiple 
times that the patient’s oral mucosa was very fragile 
and easily torn. The patient was easily extubated and 
transferred to PACU.

The PACU staff was instructed to look for signs 
of lingual nerve injury (loss of tongue sensation, 
difficulty breathing, slurred speech, or bleeding from 
her oral cavity).

The PACU stay was uneventful, the patient 
denied any of the above mentioned symptoms, and 
was discharged.

Discussion
The GlideScope and other video laryngoscope 

have improved tracheal intubation especially in 
patients with difficult Airway1.

The GlideRite® Rigid stylet (Figure 2a, b) 
was introduced to over come difficulties found with 
intubation with GlideScope and other similar video 
laryngoscope and help reduce patient trauma2,5.

Fig. 2a 
The GlideRite® Rigid Stylet is specifically designed to work 

with GlideScope® Video Laryngoscopes.
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Figure 2b 
The GlideRite® Rigid Stylet is specifically designed to work 

with GlideScope® Video Laryngoscopes.

Study by Tukstra et al showed that the dedicated 
GlideScope rigid stylet and the standard malleable ETT 
stylet are equally effective in facilitating endotracheal 
intubation4,5.The Flex-It® Stylet was no more effective 
in facilitating endotracheal intubation than the standard 
malleable endotracheal tube stylet3,5.

In our case the Rigid stylet converted the 
endotracheal tube tip into a sharp knife like weapon 
that cut through the patient oral tissues.

When Intubating with video laryngoscope the 
operator usually concentrate on the perfect image of 
the cords. The path of the tube from the mouth opening 
to the vocal cords is a “blind spot” to the intubating 
person. 

Hsu, Huang, and Chen reported the first 

penetrating injury of the soft Palate during 
GlideScope® intubation17 Malik, and Frogel reported. 
The first Anterior tonsillar pillar perforation during 
Glidescope® Video laryngoscopy18.

This is the first reported case of near serious 
lingual nerve injury by The Rigid GlideScope Stylet. 
Accidently discovered during oral surgery.

Decision to reintubate, rather than cutting the 
oropharyngeal tissues to release the tube, has avoided 
a serious injury to the lingual nerve. Injuries to lingual 
nerve are now frequently reported with upper airway 
intubation and instrumentation. Lingual nerve injury 
was even reported with the use of LMA, Cuffed 
oropharyngeal airway, oropharyngeal airway, Proseal 
LMA, and conventional endotracheal intubation. Both 
unilateral and bilateral injuries have been reported. 

Potential predisposing factors included the use of 
nitrous oxide6,7,8,9,10,14,16 using an LMA that was too 
small6,9,11,12,13,16 and excessive pressure.

We concluded that injuries from video 
laryngoscopes intubation aids could be avoided by 
careful attention to the following steps:

The ETT must be passed close to the scope and 
away from the corners of the mouth. Close attention to 
the path of the tube from mouth entering to vocal cord 
intubation.

The tube course must be re-inspected by the 
video scopes on the way out after intubation.

When using rigid stylet, ETT with softer tips 
must be used. The parker ETT has a soft malleable tip 
and maybe helpful in these situations. The tip of the 
conventional ETT, if dipped into warm saline, will turn 
softer and less traumatic.

We recommend the use of soft stylets and Soft 
tipped ETT to prevent such traumatic injuries.
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SUBCLAVIAN VEIN INJURY AND MASSIVE 
HEMOTHORAX REQUIRING THORACOTOMY 

FOLLOWING INSERTION OF TUNNELED 
DIALYSIS CATHETER

- A Case Report and Review of Literature -

Qutaiba A. Tawfic*, Pradipta Bhakta**, 
Ahmed Khamis Mohammed*** and Jasvinder Sharma****

Abstract
Tunneled dialysis catheters are widely used for hemodialysis. Large caliber dilator is used for 

insertion of such catheter which can result in serious vascular injury leading to haemothorax. Here 
we report such an inadvertent central venous injury requiring thoracotomy following blind dilator 
advancement along with review of literature and recommendation to prevent such complication.

Key words: Subclavian vein injury; Haemothorax; Tunneled dialysis catheter.

Background
Tunneled dialysis catheters (TDC) are widely used for hemodialysis1,2. Insertion of such 

catheters requires large caliber dilator which can cause devastating vascular injury leading to 
cardiac arrest or even death particularly if there are anatomical abnormalities, stenosis, history of 
previous multiple insertion attempts.1,3-5 Here we report such a case of vascular injury leading to 
hemo-pneumothorax requiring thoracotomy following TDC insertion.

Case Report
A 54 year old female patient with end-stage renal disease (ESRD), hypertension, diabetes 

mellitus, cardiomyopathy, and left ventricular failure was admitted to our hospital. Patient was on 
irregular hemodialysis. This time she was admitted with respiratory distress and features of fluid 
overload. Consultant nephrologist decided to resume hemodialysis using TDC (Quinton Permcath, 
Kendall, Tyco Healthcare, USA). Informed consent was taken after explaining the procedure.  
Pulse oximetry, electrocardiogram and blood pressure (BP) monitoring were started. Right internal 
jugular vein (RIJV) was punctured after lignocaine infiltration under aseptic precaution using 
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ultrasound (Site Rite 5, BARD, USA). After obtaining 
free flowing dark coloured blood, a guidewire was 
inserted under ultrasound guidance till arrhythmia 
was noted. Guidewire was then withdrawn a little bit. 
Skin was infiltrated once again with lignocaine for 
subcutaneous tunneling of TDC. Then a 12 French 
dilator with the sheath was introduced over the 
guidewire. While doing so guidewire came out a bit, 
but it was still inside the vein. The dilator was then 
pushed blindly to its full length. After that the dilator 
was pulled out and TDC was introduced through the 
sheath. At this time patient complained of shearing 
pain and shortness of breath. Further advancement 
of catheter was stopped. On aspiration back flow of 
blood was obtained only from the proximal lumen. 
Immediately intravenous portion of TDC along with 
sheath was removed and pressure was applied. At this 
time fluoroscopy was used which showed right sided 
pneumothorax. Patient became more tachypneic and 
hypoxic, so a chest tube was inserted. This resulted 
in some clinical improvement. Femoral catheter (FC) 
insertion was planned as she needed urgent dialysis. 
During FC insertion she became more dyspneic, irritable 
and hypotensive. Vascular injury was suspected and 
the radiologist performed an angiogram through FC 
which showed minor spillage of dye into pleural cavity 
indicating pleural tear (Fig. 1). She was shifted to ICU 
for further observation. She became more unstable 
with increasing breathlessness, desaturation, and 
hypotension. She was resuscitated with fluids and put 
on oxygen by mask. Routine blood investigations were 
sent and cardiothoracic opinion was sought. Repeat 
chest X-ray revealed complete whitening of the right 
hemi-thorax (Fig. 2). A new chest tube was inserted as 
previous one was not working well. Immediately about 
400ml of blood came out. Her hemoglobin dropped 
from 11.4 to 5.2gm/dL. Dopamine (10µg/kg/min) was 
started for maintenance of BP. Cardiothoracic surgeon 
decided to do urgent thoracotomy because of suspicion 
of continued vascular leak. A large clot amounting to 
1.5 liter of blood along with tear in right subclavian vein 
was found during thoracotomy. After surgery she was 
shifted back to ICU for observation and mechanical 
ventilation. She received seven packed red blood 
cells perioperatively and her hemoglobin improved to 
10.7gm/dL. Her BP improved and she could be weaned 
off from inotrope and ventilator. Hemodyalysis was 

started through FC. Later she developed thrombosis 
of right femoral vein due to longer stay of FC. So the 
FC was removed and she was put on enoxaparin and 
warfarin. Afterwards arterio-venous fistula (AVF) was 
created for regular dialysis and she is doing fine with 
that.

Fig. 1 
An angiogram done via femoral catheter (which is clearely 
visible coming up from inferior vena cava) revealing leak of 

dye in pleural cavity.

1. Right tunneled catheter in situ (which was not fully removed 
from subcutaneous tunnel, but was removed from the vein).
2. Angiography catheter passed through femoral vein for doing 
venography.
3. Spillage of dye into pleural cavity.
4. Receeding of lung mergin due to pneumothorax.
5. Intial pigtail catheter inserted to drain pneumothorax.

Fig. 2 
Right sided haemothorax with whitening of right chest cavity 

(Chest drain tube in situ)

1. Spillage of dye into pleural cavity.
2. Whitening of right hemi thorax due to haemo-pneumothorax.
3. Standard chest drain tube in situ.
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Discussion
RIJV is often selected as ideal vein for hemodialysis 

access because of its straight course, reduced risk 
of malposition and thrombosis2,3,6. Central venous 
catheter (CVC) insertion and dilator manipulation 
can lead to complications like pneumothorax, 
subcutaneous emphysema, thoracic duct injury, 
arterial puncture, hemothorax, pericardial tamponade, 
and mediastinal hematoma2-5,7-10. In majority of reports 
hemothorax resulted from arterial injury, and rarely 
from venous injury due to faulty insertion of needle 
or catheter2-5,8,10. Venous injury is most commonly 
reported to occur during left sided CVC insertion and 
arterial injury during right sided CVC insertion2-5. Very 
rarely it has been reported to occur from dilator5. Too 
deep insertion of dilator can result in injury of vessel 
or heart5. Because of its stiff texture it can cause more 
serious vascular injury than needle or catheter5. Safer 
dilator design and insertion technique have also been 
recommended to prevent such complication5. In our 
case the dilator was blindly and mistakenly inserted 
to full length, even though the guidewire came out 
partially, which probably had resulted in venous injury. 
This is very dangerous maneuver and should never be 
attempted. Also undue force should never be applied 
while advancing the dilator. Direction of dilator 
advancement is also important as RIJV maintains a 
medial course while draining to superior vena cava. So 
the dilator should always be advanced along the course 
of the vein. Use of real-time sonography or fluoroscopy 
is recommended especially in difficult cases during 
insertion of the needle and dilator for prevention 

of such complication1-4,6,7. Venography before or 
after CVC insertion may help to detect unexpected 
central venous anomalies, minimize the risk of 
complications and extravasal placement (as in our 
case)1,2,4,7. Postprocedure X-ray, CT Scan, ultrasound 
or echocardiography are recommended to detect such 
complication2-4,9,10. This is specifically indicated if 
patient complains of retrosternal pain and respiratory 
distress during insertion or aspiration of blood2,5. 
Management of vascular injury includes endovascular 
repair, stent placement, embolization and or balloon 
tamponade3,7,10. Even emergency thoracotomy like in 
our case may be needed to evacuate the hematoma and 
repair the vascular tear9,10. Rare occurrence of dilator 
induced venous injury leading to hemo-pneumothorax 
requiring emergency thoracotomy prompted us to 
report this case. Our purpose to report this case was 
to notify that this type of misadventure can lead to 
serious consequences.

Inadvertent and blind insertion of large caliber 
dilator can result in serious vascular injury. Such 
dilator should never be inserted for a length more than 
necessary. We propose that graduated dilator with 
markings indicating the safe and dangerous lengths 
and should be used under real-time fluoroscopic and/
or ultrasound guidance.
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CESAREAN SECTION UNDER SPINAL ANESTHESIA 
IN A PATIENT WITH ANKYLOSING SPONDYLITIS

- A Case Report -

G. Ulufer Sivrikaya*, Ayse Hanci**, Hale Dobrucali* 

and Aylin Yalcinkaya*

Abstract
Introduction: It is generally accepted that neuraxial anesthesia is difficult to establish in 

patients with ankylosing spondylitis. General anesthesia also has some disadvantages, especially 
with respect to airway control in patients with ankylosing spondylitis. We present herein a gravida 
with ankylosing spondylitis who had a cesarean delivery performed under spinal anesthesia.

Case: A 30-yr-old gravida at 38 weeks gestation with a 9 yr history of ankylosing spondylitis 
was admitted to our hospital in labor. She was scheduled for an elective repeat cesarean delivery. 
Spinal anesthesia was induced using a 22-gauge Quincke spinal needle with 1.8 mL of 0.5% heavy 
bupivacaine + 0.2 mL (10µg) of fentanyl at the L3-4 interspace in the left lateral position by the 
median approach. Adequate sensory and motor blockade were achieved. The postoperative period 
was uneventful and she was discharged home on postoperative day 3.

Conclusion: We suggest that spinal anesthesia can be safely and effectively used as an 
alternative to general anesthesia in patients with ankylosing spondylitis. Neuraxial techniques 
should not be regarded as unachievable in such patients; however, all necessary precautions should 
be taken to avoid complications of spinal anesthesia, and facilities to secure the airway should be 
available.

Introduction
Ankylosing spondylitis (AS) is a seronegative spondyloarthropathy; it is a chronic and usually 

progressive inflammatory disease. The primary sites of involvement are the sacroiliac joints and 
the spine1,2. The disease prevalence varies ranging between 0.1 and 1.1% in different populations3,4.

Patients with AS may require surgery of any type and these patients present specific challenges 
to the anesthesiologist. Both airway management and neuraxial access may prove to be difficult1,5. 
Pregnancy may also occur in patients with AS. Although most pregnant patients with AS have a 
normal spontaneous vaginal delivery, the manifestations of the disease may interfere with labor 
and delivery as well as the administration of general and regional anesthesia6. There are but a few 
reports on the use of anesthesia in gravidas with AS6-9.
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Herein, we present a case of a gravida with AS 
who had a cesarean section under spinal anesthesia.

Case Report
A 30-yr-old gravida 3 para 2, at 38 weeks 

gestation with a weight of 66 kg and a height of 164 
cm, was admitted to our hospital in labor. She had a 9 
yr history of AS. The history and physical examination 
were consistent with moderate cervical AS involving 
the thoraco-lumbar vertebral column with kyphosis, 
but without lower limb neurologic involvement. She 
required two pillows to support her head and four 
pillows to support her back due to the disease process 
and curvature of the cervical and thoraco lumbar 
spines. An elective repeat cesarean section had been 
planned. She had undergone two cesarean deliveries 
12 and 11 years previously under general anesthesia. 
Since AS had not been diagnosed at the time of her 
prior cesarean deliveries, the two general anesthesia 
experiences were uneventful.

Her medical history was benign other than 
the AS. Her current medications were infliximab, 
indomethacin, and salicylazosulfapyridine. She could 
open her mouth 5 cm; physical examination revealed a 
Grade III Mallampati score. The problems of general 
anesthesia, with particular reference to difficult 
intubation, were explained to the patient and she opted 
for a regional anesthesia technique.

Preoperative laboratory data were within normal 
limits. The patient was premedicated with ranitidine 
HCl (50 mg iv) and metoclopramide HCl (10 mg iv) 
30 minutes before the planned surgery. In the operating 
room, an ECG, non-invasive blood pressure, and 
peripheral oxygen saturation were monitored and an 
intravenous infusion of Lactated Ringer’s solution 
was started. Spinal anesthesia was planned, but since 
the patient was a candidate for difficult endotracheal 
intubation, airway management devices for emergent 
use, including a percutaneous tracheostomy set, were 
kept ready.

With the patient in the sitting position, two 
unsuccessful attempts were made to insert a 22-gauge 
Quincke spinal needle between the L3-4 intervertebral 
space using a median technique. The patient was 
then turned to the left lateral position. Free flow of 

cerebrospinal fluid was obtained using the midline 
technique at the same level on the first attempt in 
this position and 1.8 mL of 0.5% heavy bupivacaine 
and 0.2 mL (10 µg) of fentanyl were injected into 
this space. The patient was then returned to the 
supine position with pillow support and the operating 
table rotated toward the left in order to avoid supine 
hypotensive syndrome. Spinal anesthesia resulted in a 
complete sensory and motor block from T6 caudally. 
The APGAR scores were 9 and 10 for the 1. and 5. 
min respectively. Surgery was performed successfully 
within 45 minutes. The patient recovered without any 
complications and was discharged home following a 
good recovery on the 3rd postoperative day.

Discussion
AS is often a self-limiting disease with unknown 

etiology. It is a chronic and usually progressive 
inflammatory disease involving the articulations of 
the spine and adjacent soft tissues. It begins in the 
sacroiliac joints and moves cranially. The degree of the 
disease ranges from involvement of the sacroiliac joint 
alone to complete ankylosis of the spine1,2,10.

The traditional anesthetic approach to patients 
with AS is to secure the airway using awake intubation 
because fusion of the vertebral column renders 
neuraxial anesthesia difficult or impossible2. In patients 
with a fixed cervical spine, it has been reported that it 
is usually not possible to see any part of the laryngeal 
inlet, emphasizing the difficulty with intubation3.

Since the number of patients with AS are not 
adequate to perform a controlled study regarding the 
best method of anesthesia, case reports concerning the 
care of these patients have provided diverse anecdotal 
experiences. 

The largest series of patients with AS who 
underwent anesthetic procedures was reported by 
Schelew and Vaghadia2 as a retrospective analysis of 
82 patients over 10 years. They reviewed the approach 
to patients with AS having surgical procedures at one 
institution to investigate the utilization of neuraxial 
anesthesia and to determine whether the success rate 
was acceptable, in an effort to make this a viable 
alternative to general anesthesia. Neuraxial anesthesia 
was planned in 19.5% (n=16) of the patients and 
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successful spinal anesthesia was achieved in 76.2% 
(n=10) of those in whom it was planned. Their results 
indicate that spinal anesthesia may be relatively 
underutilized in patients with AS presenting for surgery. 
In our review of the current literature, we found a 
few reports on epidural or combined spinal-epidural 
anesthesia11-13. In our patient, we preferred spinal 
anesthesia after consideration of the consequences and 
our anecdotal experience favored spinal anesthesia in 
patients with AS undergoing cesarean section.

The presence of ossification in the interspinous 
ligament would suggest better success with a 
paramedian approach1. Kumar and Mehta14 reported 
three cases in which patients with AS were successfully 
administered spinal anesthesia using a paramedian 
approach after failed attempts with a median approach. 
Nevertheless, Schelew et al2. suggest that both 
midline and paramedian methods may be attempted 
with success. In our patient, spinal anesthesia was 
successfully administered by the median approach in 
the lateral position on the first attempt, but preceded 
by two failed attempts by the median approach in the 
sitting position. 

From the anesthetic point of view, preoperative 
assessment, including indirect laryngoscopy and 
preparation to overcome anticipated problems, should 
enable those patients with AS to be managed safely. 
But, as in the two cases described in detail by Wittmann 
et al3, the greatest danger occurs when patients present 
for surgery which is unrelated to their condition and 

difficulties are not anticipated. On the other hand, even 
in the cases in which regional anesthesia is planned, 
emergent securing of the airway can be required, such 
as reported by Batra et al15. In the literature, total 
spinal anesthesia was achieved following an epidural 
test dose in a patient with AS undergoing total hip 
replacement and after an unsuccessful attempt to 
intubate the trachea with direct laryngoscopy, positive 
pressure ventilation was restored by placing a size 4 
laryngeal mask airway. Intubation could hardly be 
achieved using a McCoy’s laryngoscope and a bougie 
in the patient. These are the important reasons for 
having intubating equipment ready for immediate use 
in patients with AS3. Therefore full consideration of 
airway control was included in our plan for anesthesia 
in this patient.

In conclusion, patient anesthetic preference, 
potential airway maintanence problems, and specific 
requirements of the surgical intervention should all 
be considered for the anesthetic approach in patients 
with AS. If a central neuraxial blockade is chosen as 
the anesthetic technique, the likelihood of successful 
spinal anesthesia seems higher than other neuraxial 
interventions. Airway intervention and equipment and 
aids to secure the airway must be available.
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LEVOSIMENDAN AS A RESCUE ADJUNCT IN 
AMLODIPINE INTOXICATION

– A Case Report –

M Gökhan Teker*, Haluk Özdemir*, Leyla Saidoglu* 
Kerem Erkalp*and Gökçen Başaranoğlu

Introduction
Calcium channel blockers (CCB) are the cardiovascular medicines most commonly associated 

with overdose death1. Amlodipine, a dihydropyridine CCB, can cause shock at overdose levels. The 
hemodynamic shock is likely caused by calcium channel blockade in myocardial smooth muscle 
and beta cells. This blockade leads to peripheral vasodilatation, hyperglycemia, hypoinsulinemia, 
metabolic acidosis and shock2. Here we describe the use of levosimendan, a calcium sensitizing 
agent, to treat a 16-year old woman who ingested 500 mg of amlodipine and failed to respond 
to conventional therapies including calcium salts, inotrope infusions and hyperinsulinemia-
euglycemia therapy.

Case Report
A 16-year old woman with no past medical history or psychiatric disorders was admitted 

to the intensive care unit of Private Hospital (Istanbul, Turkey) approximately 15 hours after 
attempting suicide by ingesting 50 tablets of amlodipine 10 mg (500 mg total). She was a student 
living with her family and denied tobacco and alcohol use. She had no known allergies and took 
no regular medications.

She received gastric lavage and activated charcoal in the emergency department four hours 
after ingestion. She was admitted to the intensive care unit with a blood pressure of 75/34 mm Hg 
and a pulse of 125 bpm. She received intravenous crystalloid, intravenous dopamine 10 µg·kg-
1·min-1, and intravenous insulin 0.5 U·kg-1·h-1. Chest x-ray revealed pulmonary infiltration 
suggestive of pulmonary edema. During her seven-hour intensive care unit stay, she had received 
2700 mL of crystalloids, but her urine output was only 50 mL. Her blood glucose was normal at 
each hourly check. For financial and logistics reasons, she was then transferred to the anesthesia 
intensive care unit of our hospital.

Upon transfer, the patient was awake and conversant, with a Glascow Coma Scale (GCS) 
score of 15. Her blood pressure was 87/36 mm Hg, heart rate was 112 bpm, temperature was 36.0ºC, 
and oxygen saturation was 99% on oxygen 4 L/min by face mask. Her pupils were equal, round and 
reactive to light. Her neurological, cardiovascular and gastrointestinal systems were unremarkable. 
Laboratory tests disclosed the following values: sodium, 137 mmol/L (normal range 136-142); 
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potassium, 4.71 mmol/L (3.5-5.0); total calcium, 2.43 
mmol/L (2.05-2.55) [9.7 mg/dL (8.2-10.2)]; ALT, 
41 UL (10-14); AST, 40 (20-48). Her renal function 
values and other liver function values were normal. An 
electrocardiogram showed sinus tachycardia. Arterial 
blood gas analyses showed a mild metabolic alkalosis. 
Plasma amlodipine level was not measured.

Hyperinsulinemia-euglycemia (HIE) therapy 
was provided with increasing rates of dopamine 10 
µg·kg-1·min-1 and norepinephrine 0.2 µg·kg-1·min-1 
delivery. Calcium chloride 10 g in serum saline over 
3 hours was also given with the HIE therapy. On day 
three, the patient developed shortness of breath and 
subsequent respiratory arrest. Endotracheal intubation 
and mechanical ventilation were performed. A repeat 
chest x-ray showed uniform, diffuse pulmonary 
infiltrates with a normal-appearing heart. Continious 
ventilatory support and diuretic therapy for one day 
were successful in resolving the pulmonary infiltrates, 
metabolic alkalosis and fever.

On the same day, the patient developed a 
leucocytosis of 28 cells/mL. Tracheal aspirates were 
pink and foamy, suggesting pulmonary edema. An 
echocardiogram revealed normal left ventricular 
function, minimal aortic insufficiency, and mild 
mitral insufficiency, making a cardiogenic cause for 
pulmonary edema unlikely. The ejection fraction was 
50% and cardiac enzymes were within normal ranges. 
A subclavian catheter was inserted on the same day 
and her central venous pressure (CVP) was 21 mm 
Hg. Because the patient did not respond to initial 
treatment, she underwent plasma exchange to clear the 
amlodipine from her circulation. Dopamine 20 µg·kg-
1·min-1 and norepinephrine 15 µg·kg-1·min-1 were 
administered for hemodynamic support.

On day four, she received levosimendan 12 
µg·kg-1·min-1 for 10 min as a loading dose, then 
levosimendan 0.1 µg·kg-1·min-1 for 12 hours, then 
levosimendan 0.2 µg·kg-1·min-1 for 12 hours. The 
patient responded to levosimendan therapy (blood 
pressure and heart rate returned to normal levels) 
and inotropes were decreased. On day five, inotropes 
were stopped, and the patient was succesfully weaned 
from the ventilator on day six. She was transferred 
to the Internal Medicine ward after psychiatric 
consultation.

Discussion
In treating this patient, we searched the published 

literature and found that HIE therapy is the generally 
recommended treatment for CCB toxicity in the 
critical care setting6-12. Supportive care including the 
use of phosphodiesterase inhibitors, adrenergic agents, 
cardiac pacing, balloon pump or extracorporeal bypass 
is indicated if antidotal thearpy is ineffective17-19. 
Because our patient did not respond to HIE therapy 
and supportive treatment, we searched for alternative 
treatement strategies.

A study by Buckley et al.20 discussed the use 
of calcium to overcome amlodipine’s competitive 
blockade of calcium channels in the cardiac conducting 
system. The degree of hypercalcemia required to 
overcome blockade depends on the degree of CCB 
intoxication and the body’s response20. Buckley et al.20 
recommend administering one gram of calcium salts 
every two to three minutes until the cardiac block is 
reversed on electrocardiogram. In their experience, 
patients who were refractory to calcium therapy were 
refractory to other treatments as well20,21.

Our patient received 14 g of calcium chloride, 
with a resultant serum calcium level of 15 mg/dL (3.75 
mmol/L). However, we found no obvious response to 
this calcium therapy. Because CCBs are highly protein-
bound, extensively distributed in tissues, and rapidly 
metabolized by the liver to inactive metabolites22, 
hemofiltration and dialysis are ineffective in the 
management of overdose. One case report by 
Ezidiegwu at al.23 described successful treatment of 
amlodipine overdose with plasma exchange after non-
responsiveness to conventional therapy. However, 
plasma exchange had no effect in our patient.

After four days of treatment, our patient remained 
in shock with no evidence of improvement. We decided 
to use levosimendan, a calcium-sensitizing agent 
indicated for use in patients with acutely decompensated 
heart failure26. Levosimendan sensitizes contractile 
proteins to calcium by interacting with troponin in 
cardiac muscle, which prolongs troponin’s effect on 
contractile proteins26. Levosimendan also vasodilates 
via ATP-dependent potassium channels27. We used the 
intravenous levosimendan loading dose and infusion 
rates that are approved for the short-term treatment 
of acute severe decompensated heart failure26,28, and 
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observed blood pressure effects soon after initiating 
treatment.

Conclusion
To the best of our knowledge, this is the first 

report of using levosimendan to treat amlodipine 
intoxication. In our opinion, levosimendan can be used 
as a rescue adjunct in paitents with CCB overdoses 

who fail to respond to conventional therapies such 
as calcium salts, inotropes, and hyperinsulinemia-
euglycemia therapy. Given the long half-life of CCB 
agents, levosimendan may be a useful alternative to 
invasive therapies like intra-aortic balloon pump in 
CCB overdoses17. Further clinical research is needed 
to support the current findings opinion and evaluate 
the role of levosimendan in calcium channel blocker 
intoxication.
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SUCCESSFUL MANAGEMENT OF HIGH-DOSE 
METFORMIN INTOXICATION. 

ROLE OF VASOPRESSIN IN THE MANAGEMENT 
OF SEVERE LACTIC ACIDOSIS

Yasin S Al-Makadma* and Tamer Riad**

Case Report
We report the case of a 49 year old, 100 kg male patient who, in a suicidal attempt, ingested 

an estimated dose of 40 to 45 grammes of Metformin. Three hours he presented to AE Department. 
Due to deterioration of consciousness and a marked irritability, he was sedated, intubated and 
ventilated at the receiving hospital.

On induction of anesthesia (for intubation), the patient hemodynamics became very unstable 
prompting the initiation of both Epinephrine and Nor-Epinephrine Intra-venous (IV) infusions. 
Glucose 10% IV infusion and Insulin IV infusion were also started. The pre-transfer management 
also included Hydrocortisone IV justified by the marked hemodynamic instability and mediocre 
response to inotropic support. Arterial Blood Gas (ABG) analysis showed severe acidosis and 
Lactate level of 34 mmol/l, in addition to a Hyperkalemia of 7 mmol/l. He was then transferred to 
our Intensive Care Unit (ICU) to start Continuous Veno-Venous Hemofiltration (CVVH).

On arrival to the ICU, patient was sedated, ventilated. His pupils were dilated and non-reactive. 
His hemodynamic was refractory, demanding significant inotropic support (at approximately 
1mcg/kg/min of Nor-Epinephrine and Epinephrine). The systolic BP was at best 80 to 100 mmHg. 
His CVP was 19 mmHg. Arterial blood gas revealed a PaO2 of 50 kPa, and a PaCO2 of more than 
10 Kpa despite hyperventilation. The arterial blood pH remained as low as 6.8. Lactate level was 
beyond the maximum titration limit of our ABG machine. ****Blood Sugar was at 11 g/l.

The administration of 500 mls of Molar Sodium Bicarbonate failed to improve the metabolic 
acidosis and despite the initiation of CVVH, using Prisma System, the pH remained around 6.80 
on repetitive analysis.

As Catecholamines requirements were increasing with limited benefit on hemodynamic 
parameters, the decision to introduce Vasopressin IV infusion was taken. We used Pitressin*, 
diluted in Dextrose 5% solution for a final concentration of 1 IU/ml. The initial dose was 6 IU/hour.

Rapid improvement of ABP parallel with rapid decrease of Epinephrine requirement allowed 
to be stopped by the next morning, less than 12 hours from the introduction of Vasopressin. We also 
noted a slow but consistent rise of the pH.

*	 MD, FFA.
**	 FRCA.
Corresponding author: Dr. Yasin S. Al-Makadma, MD, CMU, FFA, FFPM, Security Forces Hospital, Riyadh, KSA, Co-author: 
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Table 1 
pH and Base-Excess recorded first 48 hours of admission

Time (hours) Base Deficit pH
A&E “OUT OF RANGE” 6.8
ICU admission -28.3 6.79
4 -28.7 6.79
8 -26.7 6.86
16 -17.4 7.12
24 -16.8 7.13
28 -16.1 7.16
32 -15 7.17
40 -12.6 7.22
48 -9.8 7.28

The patient continued to rapidly improve from 
hemodynamic point of view and the Nor-Epinephrine 
was gradually weaned and stopped over few days. The 
Vasopressin infusion was gradually decreased and 
stopped as the stabilization of the hemodynamic state 
was confirmed.

A Tracheostomy was performed followed by a 
successful weaning of Ventilator three days later.

The patient was discharged to the HDU and then 
to a medical ward before leaving the hospital.

Discussion
Metformin is a Biguanide oral anti-diabetic agent. 

The pharmacological action of this molecule depends 
on decreasing Glucose transit through intestinal 
mucosal cells and decreasing gluconeogenesis as well 
as increasing peripheral glucose utilization.

There are only few cases of Metformin overdose 
in the literature. To our knowledge, the highest dose 
reported as overdose was 25 g, at the time of our case. 
Dell'Anglio et al reported, more recently, a suspected 
much higher dose at 75 to 100 g1. Our patient's 
overdose remains however very significant at, 40 to 45 
g of Metformin.

Except in multiple drugs intoxication, combined 
with Metformin and considering the mode of action 
of Metformin, hypoglycemia is not a major issue1 in 
either normal therapeutic range or overdose. Lactic 
acidosis, however, is a well documented complication 
of Metformin overdose1-5, with risk of fatal outcome in 
over 50% of cases2. This risk is considerably increased 
if treatment is initiated after cardiovascular collapse 

occurs2. High plasmatic metformin level above 150 
mcg/ml, high lactatemia and low pH would predict 
increased risk of mortality2,3,4.

Lactic acidosis is not due to tissue hypoxemia and 
anaerobic metabolism but to reduction of cell redox 
function. The negative inotropism effect of Metformin 
could also contribute to the ability of hepatocytes to 
extract circulating lactate. This kind of Lactic acidosis, 
in the absence of anaerobic metabolism is known as 
type B Lactic acidosis. Prognosis of type B Lactic 
acidosis does not necessarily correlate with the level 
of lactatemia15.

Aggressive therapy should be initiated as a soon 
as possible. The use of CVVH, when bicarbonate 
administration fails to correct the acidosis remains a 
corner stone in the management of its complication8,9,10.

With this severe acidosis, Metformin overdose 
concomitantly presents with a refractory hemodynamic 
status6,7, of which the support can be very difficult. Death 
can be the unfortunate outcome in these overdoses if 
the intensive therapy fails to reverse the general trend 
of acidosis and circulatory failure. There is a vicious 
circle that starts with the acidosis and continues with 
the circulatory failure. A lot of emphasis is made for the 
treatment of acidosis8,9,10, but less clear advice is given 
for the modality of hemodynamic support. The use of 
high amounts of Nor-Epinephrine and Epinephrine is 
not always efficient in supporting the cardio-vascular 
system in the context of severe metabolic acidosis.

We believe that our case supports that early use 
of Vasopressin can be very useful in the treatment 
of precarious haemodynamic states and circulatory 
failure in relation with Metformin overdose and 
probably in those circulatory failures linked to severe 
acidosis. This role could be due to the fact that below 
a pH of 6.9, the Catecholamines can be of limited 
effect6. In addition, Vasopressin seems to compromise 
regional perfusion less than does Noradrenaline. This 
would help in limiting the aggravation of metabolic 
acidosis as could be seen with Epinephrine and 
Norepinephrine.

It is also well accepted that, in case of under-
utilization of lactate, like in Metformin overdose 
cases, the treatment of the underlying cause is of a 
major importance. The CVVH in such case is less 
efficient than in cases of Mineral metabolic acidosis. 
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The treatment of organic metabolic acidosis should be 
geared towards the correction of the cause rather than 
the symptoms8. This would mean that Renal dialysis 
techniques are not necessarily the unique answer to 
Lactic acidosis caused by Metformin overdose. Some 
authors found, however, that CVVH is successful in 
the treatment of such acidosis5. More recently, it is high 
flow CVVH that was recommended for Metformin 
overdose. In these circumstances, the CVVH would be 
efficient in the treatment of Lactic acidosis either by 
clearance of the Metformin or by the improvement of 
hemodynamic state of the patient.

Why Vasopressin?

It is admitted that the sympathetic effects of 
Catecholamines are less strong in acidotic conditions 
(()). Although a range of pH between 7.4 and 7 is 
considered, by some authors, to be compatible with 
the activity of Catecholamines, these drugs would 

loose their effect however if the pH decreases below 
6.96,7.

In Metformin overdose complicated by a severe 
lactic acidosis, the hemodynamic instability is mainly 
due to the deep vasodilatation that occurs and not to 
the effect of acidosis on the myocardium10.

Conclusion
Intoxication by high dose of Metformin could 

lead to fatal outcome, mainly by the detrimental 
effects on the hemodynamic function. In this scenario, 
Catecholamines are not necessarily efficient. The 
management of severe lactic acidosis associated 
with Metformin overdose should include aggressive 
hemodynamic support and early introduction of 
Vasopressin. High flow, lactate-depleted CVVH could 
also be beneficial in reversing the trend towards fatality.
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AWAKE CRANIOTOMY USING INITIAL SLEEP 
WITH LARYNGEAL MASK AIRWAY IN 

DEPRESSED AGITATED PATIENT

- A Case Report -

Khalid M Al Shuaibi*

Abstract
Depressed patients with brain tumors are often not referred to awake craniotomy because of 

concern of uncooperation which may increase the risk of perioperative complications. This report 
describes an interesting case of Awake Craniotomy for frontal lobe glioma in 41 year old woman 
undergoing language and motor mapping intra-operatively. As she was fearful and apprehensive 
and was on antidepressant therapy to control depression the author adapted general anesthesia 
with laryngeal mask airway during initial stage of skull pinning and craniotomy procedures.Then 
patient reverted to awake state to continue the intended neurosurgical procedure. Patient tolerated 
the situation satisfactory and was cooperative till the finish without any event.

Key words: craniotomy; awake. LMA. Parietal tumor.

Introduction
Intra-operative mapping, of targeted areas of brain resection, is an integral part of modern 

neurosurgery. Intraoperative stimulation of near speech and motor regions may prevent un-necessary 
nervous tissue damage. while using neuro navigation and intraoperative MRI (iMRI) allowing 
maximum resection of the tumor. This procedure requires an awake, cooperative patient to assess 
motor and verbal responses. Sometimes patient may be not cooperative during this procedure due 
to psychological profile or extreme fear from the notion of being awake during initial surgical 
intervention while the skull is fixed and then opened. This report describes the author’s experience 
with awake craniotomy in a middle aged woman having anxiety and treated for depression, using 
initial sleep and maintaining the airway by laryngeal mask airway initially then awake technique 
before testing and to the end of the surgery.

*	 MD, Pain Medicine Fellow.
Consultant of Anesthesiology, Pain Medicine &Chairman of Anesthesia, Department of Anesthesia, King Fahad Medical City, 
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Case Report
A 42 year old female (weight:59 kg. Hight:168 

cm) presented to the Neuroscience Department at 
King Fahad Medical City (KFMC), complaining of 
progressively, increasing headaches of 18 months 
duration. She was placed on anticonvulsant therapy: 
valproic. Clinical history revealed reports of depression 
since a long time related to overwhelming psycho-
social problems at home. Clinical examinations 
were unremarkable. Awake craniotomy was planned 
including intra-operative mapping for language and 
motor function. In the BrainSuite® Lab, intravenous 
line was started and sedation using both midazolam 1-2 
mg iv. and fentanyl 25-50 µg iv. Standard anesthetic 
monitoring was initiated (ECG, NIBP and pulse 
oximetry). A right radial arterial line was inserted, 
under local anesthesia, for continuous blood pressure 
measurement and serial blood gases monitoring.

A nasal cannula was placed in position. Scalp 
Block was established, with the use of 80 ml of 
0.125% bupivacaine and 5 µg.ml-1 of adrenaline, by 
the surgeon. The patient was positioned in supine 
position and her head was rotated to the left side. A 
four-pin frame failed to fix after many trials due to 
irritable patient. We gave 20-30 mg propofol bolus 
with 25-50 µg fentanyl and still the patient was 
uncooperative during the pins application. Anesthesia 
was induced with propofol 2 mg.kg-1 and fentanyl 50 
µg. iv. Laryngeal Mask Airway (LMA) size 3 was 
inserted easily and after demonstration of proper deep 
anesthesia. Airway and spontaneous breathing was 
maintained using 4 L.min-1 of 50% 02 in air. Anesthesia 
was maintained with combined continuous infusions 
of propofol 1% 20-30 ml.h-1 and fentanyl 25 ug.h-1. 
Patient then brought to the BrainSuite® Lab. for pre-
operative MRI and Neuronavigation. MRI- compatible 
monitoring was included i/ e. ECG, IBP, Capnography, 
Temperature and Pulse Oximetry.

Patient; urinary bladder was catheterized and 
mannitol 0.5 mg.kg-1 was given in addition to 
Dexamethazone 8 mg iv.

Surgery started and after the dura is opened the 
propofol and fentanyl was gradually decreased and later 
stopped. The patient became awake smoothly. LMA 
was removed without complications. Oxygenation 
was maintained with a nasal cannula. The patient 

became completely awake, able to talk within 10 
minutes following the removal of LMA. The surgery 
was commenced again while the patient was fully 
awake with proper intra-operative motor and language 
assessments. The course of the surgery went uneventful. 
Hemodynamic variables were thoroughly stable. There 
were no desaturation or airway obstruction. Another 
MRI study was done while patient was completely 
awake. After surgery patient was transferred to SICU 
with a good clinical condition.

Discussion
BrainSuite Lab is newly established at 

KFMC. Two years have passed and various difficult 
neurosurgical surgery operation with great success. 
Awake craniotomy was done to benefit from 
intraoperative MRi and navigation facilities1.

Awake craniotomy for seizure foci resection 
is currently popular since a complete resolution of 
seizures foci without increasing neurological deficit2,-4.

This requires “asleep, awake, asleep” anesthesia 
technique to keep an awake, comfortable patient who 
cooperates with intraoperative testing.

Drugs are used to manage this state. They are 
selected according to their short half-lives and ease 
of titration. Using such drugs concurrently can cause 
powerful respiratory depression. Our selection of the 
prescribed regimen in accordance of reported success 
in literature2,5. Neuroanesthesia team should be vigilant 
for such events like: hypoventilation, apnea, and chest 
wall rigidity.

Several options are available for airway 
management during awake craniotomy including 
endotracheal intubation, LMA, nasal airway and non 
intubation technique preserving natural airway.

Adverse events during awake craniotomy can 
include nausea, intraoperative anxiety, seizures, and 
brain engorgement6,7. Nausea and/or vomiting may 
result in significant morbidity. We chose to reduce 
this risk, by administering ranitidine, ondansetron, 
metoclopramide, dexamethasone, and glycopyrrolate.

Appropriate patient selection is critical to 
success. In this vase it was not an ideal patient for 
the technique but detailed pre-operative explanation 
of the anesthesia plan was important for operators 
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Fig. 2 
MRI vault: the patient is drapped and protected by head coil 

before iMRI session

AWAKE CRANIOTOMY USING INITIAL SLEEP WITH LARYNGEAL MASK AIRWAY, IN DEPRESSED AGITATED PATIENT

to go ahead. Despite uncontrollable anxiety and 
the concurrent state of depression we expected that 
incorporation could still occur. Our efforts focus on 
reassure the patient followed by supplements of sedo-
analgesics regimen and we explained, to the patient, 
that general anesthesia is possible for short period and 
there would be no pain when she will be waken up for 
testing. Intraoperative urgent intubation is technically 
difficult and slow to secure. The anesthesiologist in 
expectation of intraoperative seizers. Although, it 
did not happened in this case, the plan for its control 
swiftly should be in mind i.e. surgeon’s application of 
ice water irrigation and discontinuation of stimulation, 
anticonvulsants intravenously and if respiratory 
instability occur, intubation and controlled ventilation.

In conclusion, a careful approach in handeling 
psychological patient may tolerate the current 
analgesia and anesthesia techniques during awake 
craniotomy, this case may open the field to operate on 
moderately disturbed patient and have more exposure 
rather keeping awake craniotomy for fully co-operative 
patient. Anesthesiologist should be malleable in his 
plan to the immediate needs of his patient.
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CARDIAC ARRHYTHMIA AFTER SUCCINYLCHOLINE 
ADMINISTRATION IN A PATIENT WITH 

GUILLAIN-BARRÉ SYNDROME

- A Case Report -

Jyh Yung Hor*

Abstract
We report a case of cardiac arrhythmia occurring in a Guillain-Barré syndrome (GBS) 

patient after succinylcholine administration during third endotracheal intubation, on day 13 of 
illness. The probable cause of arrhythmia is succinylcholine-induced hyperkalemia. Of interest, 
this case demonstrated in the same patient that arrhythmia only occurred during third intubation, 
when duration of illness is prolonged, and not during previous two intubation episodes, despite 
succinylcholine was also being used. In GBS, muscle denervation resulted in up-regulation 
of acetylcholine receptors at neuromuscular junctions, causing the muscle cell membrane to 
become supersensitive to succinylcholine, leading to severe hyperkalemia and arrhythmia when 
succinylcholine was administered.

Key words: Guillain-Barré syndrome, Succinylcholine, Cardiac arrhythmia, Endotracheal 
intubation, Acetylcholine receptor up-regulation, Denervation.

Introduction
Succinylcholine-induced hyperkalemia causing life-threatening cardiac arrhythmia has been 

reported in Guillain-Barré syndrome (GBS)1,2 and in chronic polyneuropathy3. Here, we present 
a case of cardiac arrhythmia in a patient with GBS after succinylcholine administration during 
the third endotracheal intubation, on day 13 of illness. Of interest, this case demonstrated in the 
same patient that arrhythmia only occurred during third intubation, when the duration of illness 
is prolonged, and not during previous two intubation episodes, despite succinylcholine was also 
being used.
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Case Report
A 30-year-old woman presented with 4-day 

history of hands and feet numbness, followed by 
weakness of upper and lower limbs that started distally. 
One day prior to admission, she became unable to walk, 
breathless, and having dysphagia. On presentation, she 
was conscious, afebrile but tachypneic. Power of both 
upper and lower limbs was 2/5, and with generalized 
areflexia.

A clinical diagnosis of GBS was made. She 
deteriorated fast and was intubated for respiratory 
failure. Midazolam 5mg intravenous (i.v.) and 
succinylcholine 100mg i.v. were given prior to 
intubation. She was admitted to intensive care unit 
(ICU) for mechanical ventilation, and was given i.v. 
immunoglobulin 0.4g/kg/day for 5 days.

On day 6 of ICU stay (day 10 of illness), her 
muscle power improved to 4/5 for upper limbs and 3/5 
for lower limbs. She was extubated and put on oxygen 
supplementation. However, 1 hour after extubation, she 
became breathless and was unable to speak. She was 
re-intubated, using i.v. midazolam and succinylcholine 
as before. The potassium level prior to re-intubation 
was 4.32 mmol/L.

On day 9 of ICU stay (day 13 of illness), 
her condition has again improved clinically. She 
was extubated and given oxygen supplementation. 
However, 1.5 hour after extubation, she again became 
tachypneic. Nevertheless, she remained conscious and 
oxygen saturation by pulse oxymetry was maintained 
at 99%. Re-intubation was decided. To facilitate 
intubation, i.v. midazolam 5mg and i.v. succinylcholine 
100mg were given. Just before attempt for intubation, 
ventricular tachycardia (VT) was noted on cardiac 
monitor. She was promptly intubated, and cardio-
pulmonary resuscitation (CPR) was immediately 
initiated, and was continued for about 15 minutes. 
During CPR, she was defibrillated 3 times for pulseless 
VT, before being reverted to sinus tachycardia. Her 
potassium level on that morning was 4.41mmol/L. The 
potassium level repeated after CPR was 4.63 mmol/L.

On day 13 of ICU stay, there was a leak at the 
endotracheal tube. She was extubated and given 
non-invasive ventilation. She tolerated well and was 
weaned off ventilator the next day. Her muscle power 

eventually returned to normal. She could walk, talk 
and swallow well, and was discharged after 20 days of 
hospitalisation.

Discussion
The probable cause of cardiac arrhythmia in 

this patient is succinylcholine-induced hyperkalemia. 
Noxious stimuli such as laryngoscopy and endotracheal 
intubation may also trigger cardiac arrhythmia, but 
in this case arrhythmia has occurred prior to such 
manipulation.

Normally, serum potassium increases by 0.5 to 1 
mmol/L after succinylcholine administration4. In GBS, 
muscle denervation results in increased production 
of acetylcholine receptors5,6. With this up-regulation, 
the muscle cell membrane becomes supersensitive to 
succinylcholine, resulting in a great efflux of potassium 
upon succinylcholine administration, that may lead 
to severe hyperkalemia and cardiac arrhythmia. This 
supersensitivity increases dramatically by day 5, 
and can continue for weeks or even longer5-7. This 
explains why this patient did not develop arrhythmia 
on admission day and on day 6 when succinylcholine 
was used, but subsequently developed it on day 9 of 
ICU stay (day 13 of illness). It is important to note that 
prior to second intubation on day 6 and third intubation 
on day 9, the potassium levels were 4.32mmol/L and 
4.41mmol/L, respectively. Despite the very similar 
potassium level, arrhythmia only happened on a later 
occasion.

Succinylcholine-induced hyperkalemia is a 
transient phenomenon, where potassium level peaked 
at 3 - 5 minutes to around 8 or 9 mmol/L in denervated 
muscle, then started decreasing over time, and 
eventually back to normal range by 20 - 30 minutes3,7,8. 
This may explain why severe hyperkalemia was not 
seen in her post-CPR blood results, as blood was only 
withdrawn about 30 minutes after onset of VT.

From the literature, succinylcholine-induced 
hyperkalemia has not been reported in patients with 
acquired pathologic states of < 4 days’ duration5. 
This case re-affirms the observation, where cardiac 
arrhythmia (most probably due to hyperkalemia) 
only occurred at day 13 of illness, and not earlier 
even though succinylcholine was used twice before 
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that. Of particular interest, this case demonstrated in 
the same patient that arrhythmia did not occur with 
succinylcholine administration on days 1 and 6 of 
admission, but happened on day 9 of admission during 
third intubation, despite the very similar pre-intubation 
potassium level of around 4.4mmol/L during each 
occasion.

In conclusion, succinylcholine should be avoided 
in GBS, as has been recommended by others1,2, 
especially when the duration of illness was > 4 days5. 
Instead, non-depolarizing muscle relaxant with 
relatively more rapid onset such as rocuronium should 
be considered.
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CONSCIOUS SEDATION FOR AWAKE CRANIOTOMY 
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Abstract
This technical report disrobes the first case in Intra-operative Magnatic Resonance Imaging 

operating theatre (iMRI OT) (BrainSuite®), of Awake Craniotomy. The procedure was for frontal 
lobe glioma excision in 24 y. old man. He was scheduled to undergo eloquent cortex language 
mapping intra-operatively. He was motivated and was excited to see the operating theatre. 
He requested to take his photos while operated upon. The authors adapted conscious sedation 
technique with variable depth according to Ramsey’s scale , in order to revert to awake state to 
perform the intended neurosurgical procedure. Patient tolerated the situation satisfactory and was 
cooperative till the finish without any event. We elicit in this report the special environment of 
iMRI OT for lengthy operation in pinned fixed patient having craniotomy. The text shows the 
special environment, its demands and its possible difficulties.

Key words: Awake craniotomy; scalp block ; language mapping motor testing. Intra-operative 
Magnatic Resonance Imaging operating theatre (iMRI OT); BrainSuite®: Coil head protection. 
Neuroanesthesia; Neurosurgery.

Introduction
Intra-operative mapping, of intended areas of brain resection, constitutes an essential part 

of modern neurosurgery1-4. It is well established that intra-operative stimulation of near speech 
and motor regions. Also using neuro-navigation and intra-operative MRI (iMRI) allows maximum 
resection of the tumor4,5. This procedure requires an awake, cooperative patient to assess motor 
and verbal responses. Sometimes patient may be not cooperative during this procedure due to 
psychological profile or extreme fear from the notion of being awake during surgical intervention 
while the skull is fixed and then opened. The anesthetic technique has to satisfy three parties; 
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patient, surgeon and anesthesiologist4. Many 
anesthesia techniques may help to produce favorable 
operating condition based on Scalp block with local 
anesthesia and various sedation and anesthesia based 
on propofol titrated sedation and short acting narcotics 
(ramifentanil and fentanyl)5-20. This will allow stages 
of sleep-awake-sleep or sedation-awake-sedation.

This report describes the authors experience with 
(nine hours duration) of awake craniotomy, interrupted 
by session of iMRI, on a man who was motivated to be 
subjected to awake technique before and during testing 
language mapping. It was carried out under conscious 
sedation which was interrupted during sessions of 
mapping then continued to the end of the surgery.

Case Report
A 24 year old male (weight: 69 kg. Hight:168 cm) 

presented to the Neurosciences Department at King 
Fahad Medical City (KFMC).He complained of one 
sudden episode of seizure, for which a brain CT scan-
was done reveling a left frontal lobe tumor. Awake 
craniotomy was planned including intra-operative 
brain mapping, for resection of epileptogenic foci 
close to eloquent cortex, i.e. motor and speech areas of 
the brain, for language and motor function.

In preoperative assessment he stated to be smoker 
of 20 cigarettes a day. Medically he was known to have 
mild intermittent bronchial asthma on treatment of β2 
agonist (salbutamol nebulizer).

On examination; the patient was conscious, 
oriented to place time and dates, alert, no signs of limbs 
weakness nore speech abnormalities. He was already 
seen by speech specialist and surgeon who informed 
him about all the expected operation and his role to 
reduce and prevent any side effects. Emphasis was put 
on that he is going to be awake during testing and he 
would have 2- 3 sessions of iMRI. Anesthesiologists 
answer all the questions regarding pain and sedation 
and being beside him all the operation. He was very 
excited about being operated upon in BrainSuite® 
theatre. He requested to have his pictures takrn during 
the procedures and he gave consent to use it for medical 
publications.

Vitals: HR:80 b.min-1, RR: 20 b.min-1, SPO2: 
97% room air, BP: 130/80 mmHg, temp:36.9 Cº.

Laboratory investigations were all within normal 
ranges.

In iMRI OT, intravenous line was established and 
sedation using both propofol 1-2 mg iv. and fentanyl 
25-50 µg iv. Standard, Monitoring was initiated (ECG, 
NIBP , skin temperature and pulse oximetry).

The patient was placed in supine position. 
Oxygenation while breathing air was enriched through 
a nasal oxygen catheter, was delivering 2 l.min-1. 
Conscious sedation was maintained with continuous 
infusions of:

- Propofol (20-40) ug.kg-1.min-1.

- Fentanyl at the rate of 2 µg.kg-1.h-1 Infusion 
rates.

Depth of sedation was adjusted by the attending 
anesthesiologists according to patient comfort, 
hemodynamic and respiratory parameters and was 
kept ar 2-4 Ramsay’s sedation scale.

Scalp Block was established, with the use of 80 
ml of 0.125% bupivacaine and 5 µg.ml-1 of adrenaline, 
by the surgeon.

Concern in managing patient in iMRI theatre 
environment.

MRI environment would dictate strict obedience 
to instruction and wornings for MRI compatibility.

Fig. 1 
The patient after scalp block and under conscious sedation 

pinned to the table and drapped ready for craniotomy
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Fig. 2 
Scalp incision under scalp block and conscious sedation

Fig. 3 
Patient’s ears are plugged with earphones with recitation of 
quean as he requested to help him coping with iMRI noise

Fig. 4 
Patient’s head covered with head shield (coil) after 

ears are plugged with earphones with recitation of quean 
as he requested to help him coping with iMRI noise. 

The airway is protected by keeping the patient 
in conscious sedation (Natural airway).

Fig. 5 
Patient’s movement carried on surgical table top to and from 

MRI tube with extreme care for connected monitored and 
intravenous lines. One of the authors [FS]. is pictured in the far 

right caring for the patient.

Fig. 6a 
Pre operative: Left frontal lobe mass lesion, low signal in T1 
WI, and High signal intensities in T2 WI , with homogeneous 

enhancement and necrotic area in Post Gad T1 WI

T1_WI_pre_op (A)
Left frontal lobe mass lesion showed 
hypo intense signal intensity inT1 W 
Image

T2_WI_pre_op (B)
Left frontal lobe mass lesion showed 
high signal intensities in T2 W Image.

Post_Gad_T1_WI_pre_op (C)
Left frontal lobe mass showed 
inhomogeneous enhancement and necrotic 
area in Post Gad T1 W image
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Fig. 6b 
Post Operative: Left frontal surgical cavity ( 

Encephalomalacia) at previously removed frontal lobe 
mass in post GAD T1 WI with minimal linear enhancement 
representing reactiveenhancement with no residual mass.

T1_WI_post_op (D)
Left frontal surgical cavity 
(Enchephalomalaxia) at previously 
removed frontal lobe mass showed 
low signal intensity (CSF intensity) in 
T1 W image

T2_WI_post_op (E)
Left frontal surgical cavity 
(Enchephalomalaxia) at 
previously removed frontal lobe 
mass showed high signal intensity 
(CSF intensity) in T2 W image

Post_Gad_T1_WI__post_op (F)
Left frontal surgical cavity 
(Enchephalomalaxia) at previously 
removed frontal lobe mass with 
minimal linear enhancement in 
post GAD T1 WI represent reactive 
enhancement without residual mass.

Fig. 6 
iMRI images with radiologist’s report

Patient before entering the MRI tube should wear 
ear plugs to protect his ears from the noise. Also the 
head would be covered by head shield coil to protedt it 
from all possible contact inside the tube or incidental 
projectiles.

The patient was planned for three iMRI sessions 
and he was prepared this way each time.

Care was critically applied when the operating 
table top was moved to and from the MRI tube.

Duration of the procedure: It took six hours 
operation and mapping, and three hours iMRI sessions

Speech-Language pathologist ‘s role in Awake 
Brain Mapping of Dominant hemisphere 
protocol followed in this case

Pre-Operative language assessment:

Within the same week of surgery, a full language 
and cognitive-linguistic assessments were done. 
Additionally, a trial of intra-operative assessment using 
pictures naming task (50 pictures or more) was done 
the same day .Patient presented with normal receptive 
and expressive language skills along with a normal 
cognitive-linguistics skills .Results were documented 
as patient's pre-operative baseline. After that patient 
was counseled regarding the intra-operative assessment 
that he will undergo.

Intra-operative language assessment:

Speech-language pathologists attended the 
surgery after the bone flap for the sensorimotor 
mapping. Speech-language pathologist arranged with 
the neurophysiologists and neurosurgeons regarding 
the timing and type of stimulation. The patient was 
asked to perform counting (regularly from 1 to 10 
over and over) and provide naming (proceeded by 
the carrier phrase "this is a……").The two tasks were 
used to identify the essential language sites known 
to be inhibited by stimulation. (SLPs were observing 
for any disturbance in language functions during the 
stimulations and alerting the surgeon to it). During 
the tumor resection, patient continued to count and/or 
name pictures when the resection became closer to the 
subcortical language structures.

Post-operative language assessment:

The patient was assessed 2-days post surgery 
by the speech-language pathologist using the same 
language and cognitive-linguistics assessment tools 
that were used preoperatively. Assessment showed 
intact receptive and expressive language skills.

Discussion
The iMRI OT is newly established at KFMC21. 

Two years have passed and various difficult 
neurosurgical operations were performed with great 
success5. Awake craniotomy was done to benefit from 
intra-operative MRi and navigation facilities21. The 
surgeon would operate with advantage of dynamic 
imaging navigation allowing proper tumor tissue 
resection with elimination of brain tissue shift effect, 
which is experience in brian surgery. The updated 
pictures are projected on wall mounted huge screen 



M.E.J. ANESTH 20 (6), 2010

889CONSCIOUS SEDATION FOR AWAKE CRANIOTOMY IN INTRA-OPERATIVE MAGNETIC RESONANCE IMAGING 
OPERATING THEATRE (IMRI OT) ENVIRONMENT

and satellite screens in front of the eye of the surgeon 
and his assistants21.

Surgical team operate outside the effect of 
MRI influence put again they should observe MRI 
compatibility code.

Operating inside this environment necessitate 
adaptation of MRI compatibility and other anesthesia 
technique adjustments [Table 1, 2].

Awake craniotomy for seizure foci resection is 
currently popular since it allows a complete resolution 
of seizures foci without increasing neurological 
deficit17-20. This requires “asleep, awake, asleep” 
anesthesia technique to keep an awake, comfortable 
patient who cooperates with intra-operative testing.

Anesthetic drugs are selected according to their 
short half-lives and ease of titration. Propofol and 
fentanyl were selected in this case in accordance of 
reported success in literature17-20.

Table 1 
Issues of concern to anesthesia staff in iMRI OT

Issues Anaesthetic Considerations
Ferromagnetic 

Objects

Implant devices: Aneurismal clips. 

Prosthetic heart valves. Tissue expanders 

with metallic ports. Cardiac pacemakers.

Also antable defibrillators/cardioverters 

and implantable infusion pumps. Metallic 

based substancespens, key chains, scissors, 

stethoscope, non lithium batteries etc.
Noise It comes from scanner due to torque 

of wire have gradient currents induced 

in them during RF pulses. This cause 

vibration and audible noise.
Occupational 

Exposure

There are no reports of harmful tissue 

contact with the magnetic fields.
Anaesthesia 

Machines 

Ventillators

Safety. Proper functioning in the magnetic 

field. No effect on MRI image quality.

ECG Monitor can cause image degradation of MRI scans 

from the wire leads acting as antennas.
Pulse Oximetry Burn to finger.
Blood Pressure 

Monitoring

Adjustment and MRI compatible 

measuring screens. Some irregular 

measurements transmission.

Mohammad Bilal Delvi et al, MEJ ANESTH, 19 (1), 2007 [21].

Table 2 
The key components of the BrainSuite® iMRI

1. Navigation System. Automatic Image Registration 

Vector Vision software.

2. Microscope Zeiss OPMI Neuro NC4 MultiVision.

3. Data Billboard BrainSuite and Data Management System.

4. BrainSuite iMRI system: high-field MRI scanner (1.5 Tesla 

Siemens Magnetom Espree).

5. Rotating Operating Room (OR) table with integrated 

head clamp and coil.

6. Operating room (OR) lights with integrated video camera, 

ceiling supply unit, anesthesia equipment.

7. BrainSuite iMRI RF shielded OR cabin.

MSM Takrouri, The Internet Journal of Health, 2007 Volume 
6 [22].

Using such drugs concurrently can cause powerful 
respiratory depression. Neuroanesthesia team should 
be vigilant for such events like: hypoventilation, 
apnea, and chest wall rigidity.

Several options are available for airway 
management during awake craniotomy including 
endotracheal intubation, LMA, nasal airway and non 
intubation technique preserving natural airway23,24.

Adverse events during awake craniotomy can 
include nausea, intraoperative anxiety, seizures, and 
brain engorgement7,24.

Nausea and/or vomiting may result in 
significant morbidity. We chose to reduce this 
risk, by administering ranitidine, ondansetron, 
metoclopramide, dexamethasone, and glycopyrrolate.

Appropriate patient selection is critical to 
success. In this case it was an ideal patient for the 
technique. Nevertheless a detailed pre-operative 
explanation of the anesthesia plan was important for 
operators to go ahead. Our efforts focus on reassure the 
patient followed by supplements of sedo-analgesics 
regimen and we explained, to the patient, that there 
would be no pain when he will be subjected to testing. 
Intraoperative urgent intubation is technically difficult 
and slow to secure, in case of seizures, should be in the 
mind of anesthesia team. Although, it did not happen 
in this case, the plan for its control swiftly should be in 
mind i.e. surgeon’s application of ice water irrigation 
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and discontinuation of stimulation., anticonvulsants 
intravenously and if respiratory instability occur, 
intubation and controlled ventilation.

In conclusion, a careful approach by supporting 
psychological aspect and motivation of the patient in 
order to tolerate the procedure the current analgesia 
and anesthesia techniques during awake craniotomy 
can be adjusted quickly to the benefit to a controlled 
operative time, this case may open the field to operate 
on co-operative patient.
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EFFECTIVE AWAKE THORACIC EPIDURAL 
ANESTHETIC FOR MAJOR ABDOMINAL 

SURGERY IN TWO HIGH-RISK PATIENTS 
WITH SEVERE PULMONARY DISEASE

- A Case Report -

E Abd Elrazek*, M Thornton** and A Lannigan**

Summary
Awake thoracic epidural anaesthesia as the sole anaesthetic technique was successfully 

employed for two high risk surgical patients with chronic obstructive pulmonary disease undergoing 
abdominal surgery. The procedure was tolerated well and the anaesthetic technique which has 
been shown to reduce intra-operative and post-operative cardiac, respiratory and gastrointestinal 
complications, may have significantly contributed to the prompt, complication free recovery 
experienced by both patients.

We report two cases of awake major abdominal surgery in two high-risk surgical patients 
with severe pulmonary disease, performed effectively under thoracic epidural anaesthesia as a sole 
technique. The first case was an elective open sigmoid colectomy in a sixty one year old cancerous 
patient with chronic obstructive pulmonary disease [COPD] and recent thoracotomy for a wedge 
resection of a bronchial adenocarcinoma [pT1NoMx]. The second case was an emergency open 
cholecystectomy in an adult patient with end-stage COPD. Reviewing the literature, no similar 
cases were reported recently.

First Case
A 61 year old male patient known to have end-stage COPD was diagnosed with a sigmoid 

adenocarcinoma in January 2008. Pre-operative staging identified a spiculated mass lesion in his 
right lung. A PET scan suggested that these were two independent primaries. In March 2008 he 
underwent a right thoracotomy under a combined anaesthetic technique of general anaesthesia in 
conjunction with a thoracic epidural. During surgery, it was difficult to ventilate him with secretions 
in his dependent lung and a decision was taken to limit the operative procedure to a wedge resection 
rather than a lobectomy. The first 10 post-operative days were complicated by atelectasis, reduced 
oxygen saturation and rapid atrial fibrillation, which converted to sinus rhythm with Amiodarone.

At pre-anaesthetic assessment prior to colonic resection in July, the patient’s BMI was 32 
and he was still smoking 4-5 per day, with a previous history of 50 packs per year. He had chronic 
productive cough and was on four different inhalers; Bricanyl, Spiriva and Symbicort regularly 
plus Salbutamol as required. Although his pre-operative chest xray was reported to be clear his 

*	 Consultant Anaesthetist, Wishaw General Hospital, Wishaw, UK.
**	 Consultant Surgeon, Wishaw General Hospital, Wishaw, UK.
Correspondence to: Dr. Essam Abd Elrazek (prof.essamrazek@hotmail.com).
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chest sounded generally wheezy with reduced air entry 
bilaterally [Fig. 1]. The patient’s peak expiratory flow 
rate [PEFR] was very low [250 L/M]. Pulmonary 
function tests showed that his FEV1 was 1.5 liters 
[54% predicted] with an FEV1/FVC ratio of 45% 
pre and post bronchodilator. The six minutes walk 
test [6MWT] detected an overall low level at 223 
meters [predicted distance in health elderly = 631 ± 
93 meters]1, and he was diagnosed to have moderately 
irreversible COPD.

Second Case
A sixty six year old male ex-smoker was 

admitted to the emergency department of Wishaw 
General Hospital suffering from sudden onset 
epigastric and right upper quadrant pain. He had 
tenderness and guarding in the right upper quadrant 
with obviously palpable gall bladder consistent with 
acute cholecystitis. He had progressive shortness of 
breath, generalized expiratory wheeze with bilateral 
basal crepitations consistent with COPD for which he 
used three different inhalers regularly; Salbutamol, 
Seretide, and Spiriva. He could manage only 50 yards 
on the flat and one flight of stairs, with a PEFR of 
250 L/M. His most recent pulmonary function tests 
showed that he had FEV1 of 1.14 L [45% predicted] 
and FEV1/FVC ratio of 41% giving him the diagnosis 
of moderate airflow obstruction with no significant 
irreversibility, air trapping and severe reduction in 
transfer factor. His chest x-ray showed COPD with 
bilateral basal consolidation [Fig. 2]. He was also on 
Amlodipine for a history of hypertension and Co-
dydramol for osteoarthritis. On admission, his WCC 
was raised with slightly elevated LDH, but CRP was 
raised to over 300 which was settled to some extent 
on IV antibiotics. An ultrasound confirmed gallstones 
with acute inflammatory changes in the gallbladder. 
Imaging and clinical impression suggested he was 
developing a gallbladder empyema and concerns were 
raised about the viability of the gallbladder, suggesting 
surgery was necessary.

Anesthetic Technique
Pre-operatively, surgical and anaesthetic options 

were discussed and we decided to proceed to open 

surgery under awake thoracic epidural anaesthesia to 
minimise potential chest complications. With each 
patient’s consent, they have had their laparotomies 
[case no. 1: lower abdominal for a sigmoid colectomy 
and case no. 2: sub-costal for a cholecystectomy] 
completed under thoracic epidural anaesthesia only.

Both patients were received an awake thoracic 
epidural anaesthetic [case no. 1: T7-8 and case no.: 
2: T6-7]. The technique was performed in a lateral 
position under complete aseptic technique and basic 
monitoring; heart rate (HR), arterial blood pressure 
(ABP), and pulse oximetry (SpO2%). Light sedation 
using 4-mg of Midazolam was given and Lignocaine 
1% [5 ml] was used to infiltrate the chosen space. For 
the block induction, a recipe of Lignocaine 2% with 
Adrenaline 1:200.000 [total, 20 ml], Clonidine [150 
ug] and Diamorphine [3 mg] were used. Up to T4 loss 
of sensation was obtained bilaterally 5 minutes post 
induction. This was confirmed using the ice test and 
we were confident that the surgery should proceed. 
Later, a bolus of 10 ml L-Bupivacaine 0.5% was given 
followed by an infusion of 0.1% L-Bupivacaine with 
Fentanyl, 2 ug/ml [10 – 15 ml / hour] to maintain the 
block through out the operation. The analgesic and the 
abdominal muscle relaxation conditions were optimum 
and the Surgeons were very satisfied.

The two patients were conversing with the 
operative teams during surgeries, while they remained 
very comfortable, breathing spontaneously 4-6 L/M 
O2 via Hudson face mask. Because of potential 
complications, no further sedation was given. They 
were haemodynamically and respiratorily stable 
throughout the operations. The operation time was two 
hours in the first case and one hour in the second. No 
invasive monitoring was needed.

Post-operatively, patients were transferred 
to the recovery room and, subsequently, to the 
high dependency unit [HDU] for post-operative 
observation, monitoring and continuous epidural 
analgesia which was very effective in both cases. No 
further analgesia was required. The upper level of the 
epidural block was consistent with the epidural scoring 
scale for arm movements of zero {ESSAM score = 
0; able to perform a hand grip}2, and patients were 
breathing comfortably and no respiratory support was 
needed. Not having had a general anaesthetic, both 
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made a remarkable recovery and later were able to be 
discharged home in good general condition. The first 
patient went home only 6 days post-operatively with a 
final diagnosis of a pT3 No adenocarcinoma, and was 
reviewed 4 and 8 weeks post-discharge and found to 
be well, having returned to all pre-operative activity 
levels. The cholecystectomy patient had to stay in 
hospital for 12 days post-operatively to optimise his 
chronic chest condition with nebulisers, antibiotics 
and physiotherapy. The postoperative histopathologic 
examination of his specimen has confirmed the 
diagnosis of acute diffuse suppurative cholecystitis 
with numerous suppurative foci within the necrotic 
gallbladder wall.

Discussion
General anesthesia in high risk surgical patients 

with significant pulmonary disease can trigger some 
adverse effects including; pneumonia, impaired cardiac 
performance, neuromuscular problems, biotrauma and 
barotrauma and subsequently intra and post-operative 
hypoxemia3. Avoiding endotracheal intubation 
decreases the risk of postoperative laryngospasm and 
bronchospasm, especially in elderly COPD patients 
with irritated upper and lower airway tracts. Awake 
thoracic epidural anaesthesia has been reported to be a 
safe technique in patients with end-stage COPD4.

In order to reduce the adverse effects of general 
anaesthesia, thoracic epidural anaesthesia has been 
recently employed to perform awake cardio- thoracic 
surgery procedures, including coronary artery bypass 
grafting, management of pueumothorax, resection 
of pulmonary nodules and solitary metastases, lung 
volume surgery, and trans-sternal thymectomy5,6. 
Thoracic epidural anaesthesia blunts the decrease 
of subcutaneous tissue oxygen tension caused by 
surgical stress and adrenergic vasoconstriction during 
major abdominal surgery providing sufficient tissue 
oxygenation, and improving cardiac, respiratory 
and gastrointestinal function and may decrease the 
incidence of surgical wound infection7. Splanchnic 
sympathetic nervous blockade results in reduced 
inhibitory gastrointestinal tone and increased 
intestinal blood flow, positive factors where a colonic 
anastomosis is to be performed8.

Given that our two patients had end-stage COPD 

and significant co-morbidity the advantages of epidural 
anaesthesia may have been vital contributor to the 
satisfactory recovery.

Post-operative myocardial infarctions are 
reported to be significantly lower due to continuous 
thoracic epidural analgesia9. Two systemic reviews 
have found that epidural anaesthesia with or without 
post-operative epidural analgesia reduce post-
operative pulmonary infections compared with general 
anaesthesia with or without post-operative systemic 
analgesia10,11. Ballantyne et al confirmed that post-
operative epidural pain control can significantly 
decrease the incidence of pulmonary morbidity12. 
Furthermore, a comparative study of major abdominal 
surgery in the elderly reported that the epidural route 
of post-operative analgesia provides better pain relief, 
improved mental status and faster return of bowel 
activity13. In patients undergoing lower abdominal 
surgery, the neuroaxial blockade and surgical 
anaesthesia achieved by epidural local anaesthetics 
was associated with decreased post-operative analgesic 
demands as seen with our patients14.

The pathophysiological response to surgical 
trauma, especially when it is major, could include pain, 
nausea, vomiting and ileus, stress-induced catabolism, 
impaired pulmonary function, increased cardiac 
demands, and risk of thromboembolism. Subsequently, 
further complications, need for treatment, and delayed 
recovery as well as discharge from hospital, could 
occur. Development of safe anaesthetic and analgesic 
techniques including regional anaesthesia have 
provided an important tool for excellent quality of 
surgery and enhanced recovery. We definitely agree 
with Kehlet and Dahl’s opinion regarding the pivotal 
role of the anasethetist facilitating early post-operative 
recovery providing a minimally invasive anaesthesia 
and analgesia and may be tailoring his anaesthetic 
strategy to meet the surgical demand in view of the 
patient’s general condition15.

In 1994, awake epidural anaesthesia has been 
reported to be effective and safe technique in the high-
risk colectomy patient16. Since then, there has been 
a paucity of data in the literature on the procedure 
performed under regional, especially awake epidural 
anaesthesia, in patients with co-existing pulmonary 
diseases. Also, awake laparoscopic cholecystectomy 
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has been reported to be safely done under thoracic 
epidural anaesthesia in COPD patients17. However, 
this anaesthetic technique is still unrecorded for open 
cholecystectomy, despite being known to adversely 
affect the post-operative pulmonary function more 
than the laparoscopic procedure18.

In this article, the two reported patients had 
significant co-morbidity, presenting the need to 
consider all surgical and anaesthetic options. Thoracic 
epidural was preferred to combined spinal epidural 
(CSE) anaesthesia because it is simple, less invasive 
and more reliable. In a CSE technique, the clinician 
has no chance to test the effectiveness of his epidural 
until the effect of the spinal wears off, and it would 
be too late if it is found to be ineffective or not 
working at all and the only available option in this 
case scenario would be putting the patient off to sleep, 
the technique that the Anaesthetist initially tried to 
avoid. In our technique, we started with Lignocaine 
to speed up the block induction, but later, the longer 
acting L-Bupivacaine was used19. Diamorphine20 and 
Clonidine21 were added to improve the quality of the 
analgesic effect of the epidural. The risk of inadvertent 
high blockade post-operatively, may be reduced by 
monitoring the patien’s arm movements using the 
epidural scoring scale for arm movements [ESSAM], 

which has been found to be very simple and reliable 
method for the early detection of the cephalad spread 
of thoracic epidural analgesia2.

Finally, we believe that thoracic epidural 
anaesthesia and analgesia is very useful technique, 
especially when it is used for selected patients 
helping to avoid general anaesthesia when it is contra-
indicated. Encouraging this technique might help 
increase the safety margin of the surgery offered to the 
high-risk surgical co-morbid patients, especially those 
with severe pulmonary diseases. It could also help 
smooth the recovery period and enhance the discharge 
rate of those patients, increase the turnover of surgical 
cases, and subsequently, shorten the long waiting lists 
for surgery in the NHS. Needless to say that optimum 
anaesthetic and surgical experience as well as co-
operation will be necessary in such circumstances.
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VARIANTS OF PHEOCHROMOCYTOMA AND 
THEIR ANESTHETIC IMPLICATIONS

– A Case Report And Literature Review –

Kathryn Dortzbach, Daniel M Gainsburg* 
and Elizabeth AM Frost**

Anesthesiologists are trained to appreciate and respond appropriately to the considerable 
consequences of pheochromocytomas. It is however, less well appreciated that these tumors may 
be associated with other syndromes that can also carry significant anesthetic risk. We describe the 
case of a young man who had a rare disease in combination with multiple pheochromocytomas and 
suffered a fatal outcome after anesthesia. Possible causes for this disaster are suggested.

Case History
A 23 year-old male with a past medical history significant for Von Hippel-Lindau (VHL) 

syndrome presented for a laparoscopic right partial nephrectomy. The patient was diagnosed with 
renal cell carcinoma (RCC), which was found incidentally on CT scan, originally performed to 
assess for rib fractures after a motor vehicle accident. His past surgical history was significant 
for craniotomy with tumor resection secondary to hemangiomas related to VHL, and a right total 
adrenalectomy and left partial adrenalectomy both to remove pheochromocytomas. These surgeries 
were performed nine and eight years prior, respectively. The patient showed no other recurrences 
of lesions secondary to VHL other than the RCC. On preoperative assessment, the patient weighed 
100 kg and stood 183cm tall. His blood pressure was 125/78 and his pulse was 80. Medications 
included only a muscle relaxant, which he took for back spasms following the accident He was 
otherwise asymptomatic. He reported a possible allergy to penicillin as a child.

In the operating room, induction was performed and an arterial cannula was placed following 
intubation. Gentamycin 80mg and clindamycin 600mg were given as antibiotic prophylaxis. Tumor 
resection was difficult due to its deep location. The case lasted over six hours and was otherwise 
uneventful. Vital signs were stable throughout with a blood pressure ranging from 100-170/50-
80 and a pulse rate from 75-110. He received a total of fentanyl 925mcg, and was maintained 
with isoflurane, oxygen and nitrous oxide. Urine output was 500 ml and the estimated blood loss 
was 500 ml. Crystalloids, 4 liters were infused. At the end of the case, the patient was awakened 
and extubated without difficulty. He was transported to the recovery room in stable condition. 
Vital signs were blood pressure of 140/70, pulse rate 90, respiratory rate 20, temperature 37.4. 
Chemistry panel was within normal limits and the hematocrit was 40.

Vital signs upon discharge from the recovery room five hours later were blood pressure 
of 120/50, pulse rate 85, respiratory rate 14. The patient indicated at that time that he was not 
experiencing pain.

Around 4:45 am, several hours after he was transferred to the ward, the patient was found 
asystolic, pulseless and apneic and with evidence of emesis. Immediate resuscitation was performed 
but the patient could not be revived.

Attending Anesthesiologist, New York Eye & Ear Infirmary, New York, NY.
*	 MD, Assistant Professor.
**	 MD, Professor.
Dept of Anesthesiology, Mount Sinai Medical Center, New York NY.
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Introduction
Pheochromocytoma is one of the more 

challenging medical conditions faced by the 
anesthesiologist. Its hallmark paroxysmal hypertensive 
crises and cardiac manifestations including sinus 
tachycardia and bradycardia as well as arrhythmias, 
require the anesthesiologist to exercise the highest 
degree of vigilance. Significant improvements have 
been made in the management of pheochromocytomas 
since the first reports of their resection in the mid to 
late 1920s. Today, the mortality rate is less than 5%1. 
With greater awareness in diagnosing and treating 
pheochromocytomas, anesthesiologists can work 
perioperatively to reduce the mortality rate even further.

Among patients diagnosed with hypertension, 
roughly 0.1 percent are attributable to 
pheochromocytomas2, a small but not insignificant 
statistic given the incidence of hypertension. Also, 
these patients have a medical condition, which in most 
instances can be cured if diagnosed and treated correctly. 
Patients who remain undiagnosed are at great risk 
for further morbidity and high mortality, particularly 
if they must undergo surgical procedures. Of those 
patients with undiagnosed pheochromocytomas, as 
many as 25-50% die from complications occurring 
during induction of anesthesia or during anesthesia for 
procedures for other medical conditions3.

Pheochromocytomas are very vascular tumors 
comprised of chromaffin tissue, which secretes varying 
quantities of epinephrine and norepinephrine which 
account for the clinical presentation. These tumors 
are most commonly found in the adrenal medulla 
but can be found anywhere chromaffin cells reside 
within or close to sympathetic ganglia, including the 
spleen, broad ligament, bladder, right atrium and at the 
bifurcation of the aorta3.

While isolated pheochromocytomas of a non-
familial etiology comprise most cases, it is important 
to understand the threat of a pheochromocytoma in 
more complex clinical settings. Approximately 5% 
of pheochromocytomas are associated with other 
syndromes such as VHL3. Our case serves as an 
example of one of many atypical contexts in which 
pheochromocytomas arise. Pheochromocytomas in 
the setting of VHL, and other familial syndromes, as 
well as in the setting of recurrence and clinically silent 
cases and the general management are presented.

Incidence and Epidemiology
The greatest incidence of pheochromocytomas 

occurs in the fourth and fifth decades.

In the adult population, roughly 80% of tumors 
are solitary and unilateral, occurring in one of the 
adrenal glands. The remaining 20% are divided 
between bilateral lesions or extraadrenal masses. 
“The rule of 10s” refers to the statistic that 10% of 
tumors are extraadrenal, 10% are bilateral and 10% are 
malignant. Malignant spread is most typically to the 
liver via lymphatics and venous routes3. Recurrence is 
estimated at 8%1. Five percent of pheochromocytomas 
are inherited, either as an isolated phenomenon or as 
part of a familial syndrome.

Symptoms
Catecholamine release from pheochromocytomas 

accounts for most symptoms, usually headaches, 
palpitations and sweating. Both epinephrine and 
norepinephrine are synthesized, stored and secreted in 
pheochromocytomas. However, every tumor releases 
a different ratio of the two catecholamines and some 
tumors contain only one catecholamine. Epinephrine 
secreting tumors produce palpitations, sweating, 
heat intolerance, tremulousness, pallor and flushing, 
headache and weight loss. With the potential for very 
strong beta-stimulation, these tumors can infrequently 
cause severe hypotension or shock. Characteristically, 
norepinephrine secreting tumors are associated with 
more benign symptoms and can be misdiagnosed as 
essential hypertension3.

Tumors that secrete both catecholamines exert 
a wide spectrum of symptoms. Few patients are 
asymptomatic. Around 50% of patients experience 
nonparoxysmal hypertension, either sustained or 
labile. The rest experience paroxysmal elevated blood 
pressure with the worst symptoms associated with the 
greatest fluctuations in plasma catecholamine levels. 
The frequency of symptoms is also variable, as patients 
may live for years without a recurrent attack while 
others suffer over 20 attacks of sudden onset daily. 
Most attacks last for a few minutes to a few hours but 
some may be as short as several seconds and others 
may persist for days1-3.

In addition to hypertension, pheochromocytomas 
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can cause deleterious but less common cardiac 
manifestations. Sinus tachycardia, sinus bradycardia, 
supraventricular dysrhythmias and premature 
ventricular contractions have all been reported. Patients 
without a history of coronary artery disease may suffer 
anginal pain and myocardial infarctions, believed to 
be a result of catecholamine induced coronary artery 
spasm. Electrocardiographic changes include right and 
left bundle branch blocks, non-specific ST segment 
and T wave changes and prominent U waves3.

Catecholamine cardiomyopathies are rare and 
are presumed to be associated with a longer duration 
of disease and exposure to catecholamines. In the 
most severe cases, these cardiomyopathies can lead 
to heart failure and death. The mechanism has not 
been fully delineated but persistent hypertension 
can cause a hypertrophic cardiomyopathy. Dilated 
cardiomyopathies are less common4.

Other findings may include weight loss, 
carbohydrate intolerance due to decreased insulin 
production and increased hepatic glucose production. 
Orthostatic hypotension may be seen in as many as 
70% of patients. The exact mechanism is unknown but 
may be due to desensitized alpha-adrenergic receptors 
or sympathetic reflexes from the high amount of 
circulating catecholamines or volume depletion related 
to hypertension4. Patients with pheochromocytomas 
in the bladder wall may present with hematuria and 
bladder spasms with polyuria.

Diagnosis and Laboratory findings
The first step in diagnosis is often made 

by measuring 24 hour urinary metanephrine 
and vanillylmandelic acid levels and plasma 
catecholamines. No test is perfect with each having 
different degrees of sensitivity and specificity. 
The sensitivity of plasma free metanephrines is 
approximately 96-100%. Specificity is lower, between 
82-96%. In comparison, urine metanephrines and 
catecholamines have a greater specificity of 98% and 
a lower sensitivity of 90%5. Any of the biochemical 
markers could be negative despite positive clinical 
findings and the presence of a tumor. Conversely, there 
are several drugs that can lead to false positive results for 

catecholamines and metanephrines, falsely suggesting 
a diagnosis of pheochromocytoma. The list includes 
antipsychotics, L-dopa, tricyclic antidepressants, 
clonidine, phenoxybenzamine, caffeic acid (found 
in decaffeinated coffee), ethanol, paracetamol and 
substantial physical stress5. The clonidine suppression 
test can be used to rule out a rise in catecholamines 
due to other causes6. Because a pheochromocytoma 
secretes catecholamines that are free from neurogenic 
control, administration of clonidine will not result in 
suppression. To confirm a diagnosis, imaging studies 
include CT scan, magnetic resonance imaging (MRI) 
and meta-iodobenzylguanidine scintiscan (MIBG). CT 
and MRI are comparable in sensitivity, 98% and 100% 
respectively but both have lower specificities, CT with 
70% and MRI with 67%. MIBG has a specificity of 
100% but a lower sensitivity of 78%7. All components 
of an evaluation must be taken into account to arrive at 
the correct diagnosis.

Familial Pheochromocytomas in Association 
with Syndromes

Five percent of pheochromocytomas are 
of familial origin, passed down as an autosomal 
dominant trait as an isolated finding or in association 
with a syndrome including VHL, Multiple 
Endocrine Neoplasia (MEN) type 2a and type 
2b, and von Recklinghausen neurofibromatosis. 
For the anesthesiologist, pheochromocytoma is 
generally the most threatening component of both 
VHL and MENIIA/IIB8,9. Patients with any of these 
syndromes should be evaluated preoperatively for 
pheochromocytoma regardless of their medical history 
and whether or not they show any signs or symptoms 
of catecholamine secreting tumors.

Von Hippel-Lindau Syndrome is an autosomal 
dominant disease that has variable expression and 
incomplete penetrance (Fig. 1). The disease was first 
described over 100 years ago. Eugen von Hippel 
described angiomas in the eye in 190410. Arvid Lindau 
described angiomas of the cerebellum and spine in 
192711.



900 K. Dortzbach et. al

Fig. 1 
Von Hippel-Lindau Syndrome is an autosomal dominant 

disease

Findings include capillary hemangioblastomas 
of the retina (seen in 60-70% of patients), and 
hemangioblastomas of the central nervous system 
(CNS) (30-70% of patients). Most of the CNS lesions 
are located in the cerebellum. Less commonly, 
erythrocytosis, pancreatic and renal cysts, renal 
cell carcinoma and hypernephroma are seen. 
Pheochromocytoma occurs in about 10%12. and is more 
likely to be bilateral and to recur13. VHL patients tend 
to be younger at the age of diagnosis and have their 
pheochromocytomas diagnosed early, likely because 
of the higher level of suspicion for pheochromocytoma 
and its known association with VHL. VHL results from 
a mutation in the tumor-supressor gene on chromosome 
3p25.314-19. As long as one copy of the VHL gene is 
producing functional VHL protein in each cell, tumors 
do not develop. If a mutation occurs in the second copy 
of the VHL gene during a person's lifetime, the cell 
has no working copies of the gene and produces no 
functional VHL protein. A lack of this protein allows 
tumors characteristic of von Hippel-Lindau syndrome 
to develop. Since both alleles need to be mutated for 

the disorder to develop, it would be likely to conclude 
that the mutation is recessive. However, studying 
the patterns of heredity,VHL is, paradoxically, an 
autosomal dominant disorder because people who 
have already inherited one mutated copy of the gene 
have an extremely high probability of developing the 
second mutation. An inherited mutation of the VHL 
gene is responsible for about 80 percent of cases. In 
about 20 percent of cases, however, the altered gene 
is the result of a new mutation that occurs during the 
formation of reproductive cells (eggs or sperm) or 
early in fetal development. This is quite rare because 
the probability of a mutation occuring in a cell where 
both alleles are previously normal is quite small. Also, 
the first mutation must be followed by a second for the 
syndrome to develop.

VHL may be diagnosed when one of its associated 
diseases causes discomfort20-26. Angiomatosis, 
hemangioblastomas, pheochromocytoma, renal cell 
carcinoma, pancreatic cysts and café au lait spots 
are all associated with VHL. Angiomatosis occurs in 
37.2% of patients presenting with VHL and usually 
occurs in the retina, however other organs can be 
affected. As a result, loss of vision is very common. 
On average only about 20% of people with VHL get 
pheochromocytomas. The risk of developing such 
tumors (which are usually histologically benign) 
appears to hinge on the precise nature of the mutation 
responsible for VHL disease in a specific family. In 
kindreds with VHL who demonstrate a deletion or 
protein-truncating mutation of the VHL gene (type 
1 VHL), the risk for pheochromocytoma is less than 
10%. However, the risk is approximately 50% for 
pheochromocytoma development in kindreds with a 
missense mutation (type 2 VHL).

There is a wide variation in the age of onset of 
the disease, the organ system affected and the severity 
of effect suggesting that the second mutation can occur 
in different types of cells and at various times of a 
person's life.

If a patient with VHL has coexisting lesions or 
disorders that require surgical correction in addition 
to the removal of the pheochromocytoma, resection 
of the pheochromocytoma is prioritized. In patients 
with CNS lesions, potential complications exist. If the 
intracranial mass is addressed first, the anesthesiologist 
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is faced with the potential for extreme hypertension 
leading to intracranial bleeding intraoperatively and 
postoperatively. If the decision is made to resect the 
pheochromocytoma first, required use of vasodilators 
to control hypertension may increase cerebral blood 
flow (CBF) and intracranial pressure which may be 
offset initially by hyperventilation, placement of an 
intraventricular drain or administration of mannitol 
and/or furosemide. This dilemma must be discussed 
with the operative team, to decide which procedure 
takes precedence27.

Multiple endocrine neoplasias (MEN) comprise 
three different familial syndromes inherited as autosomal 
dominant traits8. MEN I does not have pheochromocytoma 
as part of its profile and therefore does not pertain to this 
case. MEN IIA (Sipple’s syndrome) includes medullary 
thyroid cancer (97%), pheochromocytoma (50%) and 
hyperparathyroidism (20%) and is thus more similar to 
VHL regarding the presentation of pheochromocytoma. 
MEN IIB, rarer than IIA, is associated with medullary 
thyroid cancer, pheochromocytoma and a Marfanoid 
body habitus and mucosal neuronal syndrome with 
mucosal neuromas and intestinal ganglioneuromas. Also, 
in MEN IIB, the tumor generally presents late and is 
rarely malignant or bilateral9.

In the case of MEN IIA patients, if the 
pheochromocytoma is resected before removal of the 
parathyroid glands, the calcium level must be checked 
as most patients have asymptomatic hypercalcemia. 
Symptomatic patients may complain of fatigue, 
weakness in general or proximal muscle weakness, 
confusion, polyuria, and polydypsia. Patients may also 
have findings of hyporeflexia, pseudogout, anemia, 
subperiosteal bone resorption, and renal stones. 
Abnormal EKG findings include a shortened QT interval 
and prolonged PR interval8. Cardiac dysrhythmias 
are the most important potential complication of 
hypercalcemia. QT intervals do not necessarily 
correlate with changes in calcium concentrations, thus 
blood gas analyses must be done in conjunction with 
blood calcium levels. Management of hypercalcemia 
includes intravenous fluid administration with sodium-
containing solutions, which dilute the calcium and 
inhibit renal reabsorption. Urine output must be closely 
monitored to assess renal dysfunction.

Other concerns for the anesthesiologist in these 

cases include muscle relaxant dosing, positioning of 
the patient and the potential for airway compromise. 
Muscle relaxant effects may be enhanced by 
hypercalcemia. Preoperative assessment of muscle 
weakness must be documented to record baseline and 
to tailor muscle relaxant administration to the patient’s 
requirements. Careful positioning of the patient with 
appropriate padding is important to avoid pathological 
fractures from osteoporosis8. Although bilateral tumors 
frequently occur with medullary thyroid cancer, 
they are rarely large enough to compress the airway. 
However, airway compromise must be considered and 
a difficult airway cart made available.

For any patient with VHL or MENIIA/B presenting 
for surgery, the diagnosis of pheochromocytoma should 
be suspected even if the patient is asymptomatic. 
Additionally, patients who have had a previously 
resected pheochromocytoma, and are returning for 
surgery, should be screened for recurrences and/or for 
pheochromocytoma on the unresected side.

Asymptomatic Pheochromocytoma
A subset of pheochromocytomas known as 

adrenal incidentalomas is clinically silent. These 
tumors likely make a substantial contribution to the 
statistic that fifty percent of pheochromocytomas 
are discovered post-mortem6. With advancements in 
imaging, these lesions are estimated at a prevalence of 
almost 3% in middle age to nearly 10% in the elderly13. 
These pheochromocytomas may be hormonally 
active or inactive and therefore may not be detected 
during screening12. While incidentalomas may secrete 
catecholamines at a level that leaves the patient 
asymptomatic, the lesions are not benign. There has 
been an increasing trend to treat these subclinical 
tumors given the uncertainty of their association with 
increased morbidity.

The undiagnosed pheochromocytoma suspected 
intraoperatively during surgery for another medical 
condition can have devastating consequences. The 
mortality rate is as high as 80%, during anesthesia. 
Any hypertensive patient not taking antihypertensive 
medications presenting for surgery who complains 
of orthostatic hypotension, should be tested for a 
diagnosis of pheochromocytoma. As many as 10% 
of cases of orthostatic hypotension may be due to 
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pheochromocytomas6,28. Also any patient for surgery 
to remove an adrenal mass must be evaluated for 
pheochromocytoma.

Preoperative Management
Part of the key to avoiding intraoperative 

complications in the removal of pheochromocytomas 
is to ensure preoperative optimization. The most 
important goal is to achieve blood pressure 
control prior to surgery. The alpha adrenergic 
blocker, phenoxybenzamine is first line therapy. 
Phenoxybenzamine is a non-selective alpha blocker 
targeting both alpha 1 and alpha 2 receptors. 
The blockade is noncompetitive and irreversible. 
Phenoxybenzamine can be started at least two weeks 
prior to the scheduled surgery on an outpatient basis 
to allow for maximal alpha blockade and restoration 
of blood volume given that chronic alpha constriction 
causes volume depletion. The protocol for preoperative 
alpha blockade requires initially phenoxybenzamine 40 
mg per day followed by a gradual increase to 80 to 120 
mg per day. Postural hypotension is the most common 
side effect. While this relatively simple intervention 
cannot promise the prevention of fluctuations in blood 
pressure intraoperatively, it has been estimated to 
decrease perioperative mortality from 45% to 3%6.

Even patients without cardiovascular symptoms 
despite the diagnosis of pheochromocytoma may benefit 
from alpha blockade treatment. Apparent preoperative 
hemodynamic stability does not preclude severe 
intraoperative hemodynamic fluctuations including 
increased systemic vascular resistance following 
induction of anesthesia and hypotension following 
tumor resection. Calcium channel blockers have shown 
benefit in patients who are generally normotensive 
but with paroxysmal hypertension8. The advantage 
is that they do not cause orthostatic hypotension; 
however alpha blockers are still considered preferable 
in preoperative management. Beta blockade is the 
second component to preoperative preparation if the 
patient has tachycardia, arrhythmias, or a history of 
coronary artery disease. Alpha-adrenergic block must 
be established prior to beta-blockade. If beta-blocking 
agents are given first, unopposed alpha-blockade and 
its consequential vasoconstriction could lead to a life 
threatening hypertensive crisis. To ensure optimization 

for surgery, it is highly recommended that the patient 
meet the Roizen criteria for sufficient alpha blockade 
(Table 1)29.

Table 1 
Roizen’s Criteria for Appropriate Preoperative 

Alpha Blockade and Surgical Optimization

• No in hospital pre-surgical blood pressures 
measuring higher than 165/90 24 hours prior 
to surgery.
• No orthostatic hypotension with blood 
pressure measuring lower than 80/45.
• No EKG showing ST-T changes one week 
prior to surgery.
• No more than one premature ventricular 
contraction every five minutes.

An echocardiogram should be performed 
preoperatively to assess catecholamine related 
cardiomyopathy. In patients with cardiomyopathy, 
a longer period of preoperative preparation, while 
not always practical (some have suggested that as 
long as six months treatment with alpha-blockade is 
necessary) may help reverse myocardial dysfunction30. 
Untreated, a heart stressed by high levels of circulating 
catecholamines and arterial hypertension may not 
compensate for postoperative hypotension due to 
catecholamine withdrawal.

Intraoperative Management
Surgical resection cures 90% of patients. 

Laparoscopic removal of pheochromocytomas has 
become increasingly common, provided there is no 
local invasion and the mass is less than 6cm. Large, 
recurrent or invasive pheochromocytomas should 
be removed by laparotomy31. While the laparoscopic 
approach results in a shorter recovery time, both 
laparoscopic and open approaches are equal in terms 
of overall survival7. Neither approach has been proven 
superior regarding anesthetic management.

The greatest intraoperative concern is the 
release of catecholamines leading to life-threatening 
hypertension. Hypertensive crises can cause 
myocardial infarction, heart failure, dysrhythmias, and 
cerebral hemorrhage. Severe hypertension can occur 
at any time throughout the surgery but induction, 
intubation and tumor palpation tend to be the times of 
greatest catecholamine release.
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Premedication with an anxiolytic such as 
midazolam decreases the stress response activating 
the sympathetic nervous system. After entering the 
operating room and placing standard ASA monitors, 
obtaining intravenous access, preferably at two reliable 
sites is desirable. Arterial cannulation is necessary 
and should be in place prior to induction. The use 
of central venous monitoring and pulmonary artery 
catheterization depends upon the clinical condition 
and should be used in cases of cardiomyopathy and 
documented preoperative cardiac compromise.

Induction agents should be titrated slowly to 
maintain normotension. A short acting narcotic such 
as fentanyl, with its minimal myocardial depression, 
in combination with a sedative/hypnotic is preferable 
to a sedative/hypnotic agent alone. It is important 
to achieve an adequate depth of anesthesia such 
that the patient does not respond to the stimulus of 
intubation8,31. Vecuronium or rocuronium may be 
used for muscle relaxation as these agents have few 
if any cardiovascular effects. Pancuronium should 
be avoided because of its sympathomimetic effects. 
Histamine release caused by atracurium can increase 
the release of catecholamines. Succinylcholine should 
theoretically be avoided because of its possible 
potentiation of catecholamine release from contracting 
skeletal muscle6,8. Inhalational agents (isoflurane, 
sevoflurane, desflurane) may be used with or without 
intravenous agents.

Intraoperatively, alpha blockade is continued 
with phentolamine. Phentolamine is a competitive 
alpha 1 and alpha 2 receptor blocker32 and is the 
single best antihypertensive treatment in managing 
hypertensive crises due to pheochromocytoma. Its 
most common side effect is reflex tachycardia due to 
the baroreceptor reflex following alpha 2 blockade. 
Labetalol should be used to control tachycardia. 
Calcium channel blockers and nitroprusside, while 
sporadically helpful in controlling hemodynamic 
fluctuations, do not have the same success as 
phentolamine. Based upon the anesthesiologist’s 
preference, intravenous nitroprusside (1-2 mcg/kg) 
and sublingual nifedipine can be used as second line 
therapies. However, the combination of phentolamine 
and labetalol ideally render unnecessary the use of 
other antihypertensives8.

Phentolamine should be titrated in 5 mg 
increments intravenously. One technique is to inject 
phentolamine 5mg after induction, and before the 
tumor is mobilized. With close communication 
between the surgeon and anesthesiologist, the 
surgeon is asked to stop if necessary so that more 
phentolamine can be administered. Thus, blood 
pressure control is maintained during tumor resection8. 
Over administration of phentolamine may lead to 
transient hypotension. Cardiovascular instability may 
be such that treatment of hypotension with a pressor 
such as ephedrine or other beta adrenergic agents 
may rarely lead to significant ventricular irritability 
including ventricular tachycardia or even fibrillation. 
Thus, careful dosing of phentolamine is extremely 
important, however at times very difficult given the 
unexpected extreme rises in blood pressure. Transient 
hypotension induced by phentolamine may be treated 
best with fluid administration and watchful waiting for 
a natural rise and return of blood pressure to normal. 
In severe symptomatic cases, a magnesium infusion 
can be used in addition to phentolamine and labetalol. 
Maintaining plasma levels < 2ug/ml (not to potentiate 
muscle relaxation) decreases catecholamine levels and 
hemodynamic fluctuations and blunts the effects of 
stimulation during intubation6.

Following ligation of the vein draining the 
pheochromocytoma, intravenous fluid administration 
is essential for volume expansion. The sudden drop 
in catecholamines can lead to significant hypotension, 
requiring aggressive fluid replacement with a 
combination of crystalloids and colloids. Pressors 
may be necessary to maintain blood pressure in 
severe hypotension but they are best avoided and 
contraindicated if the patient is hypovolemic. Often 
the hypotension of pheochromocytoma is refractory 
to agents such as norepinephrine, epinephrine, and 
dopamine because of the desensitization of sympathetic 
receptors to the previously persistently high levels of 
catecholamines8.

Throughout the case, aggressive intravenous fluid 
resuscitation is important to account for chronic volume 
depletion, hypotension following catecholamine 
withdrawal, and intraoperative blood loss, which is 
usually minimal with a laparoscopic approach.

The anesthesiologist should also monitor for 
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glycemic changes. Hyperglycemia associated with 
increased catecholamine secretion may require insulin. 
It almost always resolves with removal of the tumor. 
Hypoglycemia may follow tumor resection because of 
rebound hyperinsulinism without the inhibitory effect 
of norepinephrine on insulin secretion.

Medications That Trigger Catecholamine 
Release

Several medications have been shown 
to trigger the release of catecholamines from 
pheochromocytomas (Table 2). The pressor effects 
of metoclopramide are well established. Although 
the mechanism by which it does this is unclear, 
metoclopramide can cause a serious or even fatal 
hypertensive crisis. It should be avoided not only 
in patients with pheochromocytomas but also in all 
patients with particularly labile blood pressure that 
could very rarely be due to this tumor.

Table 2
Medications Reported to Trigger the Release of 

Catecholamines in Pheochromocytomas

• Metoclopramide.
• Pentazocaine.
• Droperidol.
• Atracurium.
• SSRIs.
• MAO inhibitors.
• Imipramine.
• Beta-blockers.
• Opioids.
• Curare.

Many of the above medications particularly beta-blockers and opioids 
have been used in cases with pheochromocytomas without incidence. 
Patients must be treated on an individual basis.

Pentazocaine and droperidol can also increase 
release and circulating levels of catecholamines. 
Droperidol additionally inhibits the reuptake of 
catecholamines into nerve terminals. Any medications 
that induce histamine release should be avoided, 
including morphine and atracurium. Even small amounts 

of histamine can lead to large release of catecholamines 
from pheochromocytomas, although practitioners have 
used morphine and atracurium without repercussions. 
Selective serotonin reuptake inhibitors (SSRI), 
monoamine oxidase (MAO) inhibitors, imipramine, 
and curare have all been implicated in provoking the 
release of catecholamines12,33.

Conclusion
In the case of our 23 year-old male, post mortem 

examination revealed an incidentaloma. It is possible 
that the patient had episodes of postoperative pain, not 
controlled by patient controlled analgesia, which caused 
the release of catecholamines. These catecholamines 
could have then caused either a hypertensive crises 
or cardiac arrhythmias in turn leading to the patient’s 
demise. Thus, an undiagnosed pheochromocytoma 
should be included as one of the causes of the patient’s 
death. It was not seen on radiographic images and the 
patient had not been screened for biochemical markers 
given he was asymptomatic and had had a history 
of prior resection of bilateral pheochromocytomas. 
This case raises the question of fully evaluating for 
pheochromocytomas in every patient with VHL or with 
MENIIA/B regardless of symptomatology or previous 
history of pheochromocytoma. Such evaluation is not 
a universally accepted standard of care but should be 
considered.

Pheochromocytomas have variable ways in which 
they may present beyond the well known text book case. 
Clinicians must be prepared to identify and treat patients 
with such atypical presentations, particularly with the 
aging population and their increased incidence of these 
tumors. In instances where anesthesiologists find great 
lability in perioperative blood pressures, there should 
be a higher level of suspicion for pheochromocytoma. 
Our case especially emphasizes the need for careful 
post-operative monitoring, possibly in an intensive 
care unit setting for 24-48 hours.
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ANESTHETIC MANAGEMENT OF ACHONDROPLASTIC 
DWARF UNDERGOING CESAREAN SECTION

- A Case Report -

Banu Çevik* and Serhan Çolakoğlu*

Abstract
There are more than 100 different types of dwarfism. Achondroplasia is the most common 

of these conditions. The aim of this report is to describe the anesthetic management of these 
patient, discussing the anesthetic considerations and emphasizing the difficulties encountered. 
A 32-year-old achondroplastic parturient underwent cesarean section under general anesthesia. 
We did not encounter problems related with airway management. The operation went without 
any complication. There are risks for both regional and general anesthesia in achondroplastic 
patients. The most important point is the careful preoperative assessment. Anesthesia plan should 
be specified to individual basis.

Introduction
Various uncommon disorders present in pregnant women can create a dilemma for obstetricians 

and obstetric anesthesists as to how to best manage these patients. Achondroplastic dwarfism is 
one of these disorders and the clinical management remains controversial1. Achondroplasia is 
the commonest form of dwarfism, in which a large number of cases resulted from spontaneous 
mutation. The incidence varies between 4 and 15 per 100,000 live births. Females are affected 
more frequently than males2.

Achondroplastic patients present several problems for both general and regional anesthesia. 
We describe a patient with achondroplasia undergoing Cesarean section and discuss the anesthetic 
considerations in achondroplastic individuals.

Case Report
A 32-yr-old primagravid achondroplastic dwarf presented for elective Cesarean section at 37 

weeks’ gestation. She had no previous history of anesthesia and her pregnancy had been uneventful. 
Her history included no relevant conditions. She was taking prenatal vitamins and had no known 
allergies.

Physical examination revealed a 49-kg, 135 cm, normal intelligent female with large head, 
short limbs and mild kyphoscoliosis. She had short neck, large tongue, protruded chin, full set of 
teeth. Mouth opening was adequate with Mallampati II airway and neck extention was not limited. 
Examination of cardiorespiratory system revealed no problems and there was no neurological 
abnormalities. Preoperative hemoglobin and electrolyte concentrations were within normal limits. 
Ultrasonic measurements in utero suggested that the fetus was normally developed.
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The patient was very anxious and she did not 
desire to be awake during procedure. Therefore, after 
discussion of potential risk and written informed 
consent, it was decided to performe the operation 
under genral anesthesia. Appropriate sized facemasks, 
tracheal tubes, stillettes, laryngeal mask airways 
(LMATM) and intubating laryngeal mask airways 
(ILMATM) were prepared for possible difficulty in 
intubation.

No premedication was given and she was 
monitored by non-invasive arterial pressure, 
electrocardiogram (ECG) and pulse oxymetry on 
arrival in the operating room. Anesthesia was induced 
with thiopenthal and neuromuscular blockade was 
achieved with succinylcholine. Trachea was intubated 
at the first attempt with a 7.0-mm ID endotracheal 
tube. Lower segment cesarean section proceeded 
and a live baby was delivered weighing 3200 grams 
with APGAR scores of 8 and 9 at the first and the 
fifth minutes respectively. Maintenance of anesthesia 
was provided by sevoflurane in 50% oxygen-nitrous 
oxide mixture. Muscle relaxation was achieved with 
vecuronium the patient was given oxytocin and 
fentanyl after the umbilical cord was clamped. No 
other medication was given during the procedure. The 
total duration of anesthesia was 1h and all monitored 
parameters (ECG, pulse oxymetry, endtidal CO2 and 
non-invasive blood pressure) remained stable. At the 
end of the operation, neuromuscular blockade was 
reversed with neostigmine 0.05 mg.kg-1 and atropine 
0.02 mg.kg-1 and the trachea was extubated when 
the patient was fuly awake. The patient was taken to 
postanesthesia care unit and administered 5 l.min-1 of 
oxygen through a face mask until transferring to the 
ward. The postoperative period was uneventful and the 
patient and neonate were discharged on the fifth day.

Discussion
Achondroplastic dwarfs characteristically 

have low fertility rates; however, they often require 
delivery by cesarean section because the normal-sized 
fetal head and smaller than normal maternal pelvic 
diameter result in cephalopelvic disproportion during 
the later stages of pregnancy3. These patients have a 
number of anatomic and physiological abnormalities 
that contribute to problems with the administration of 

obstetric anesthesia.

Achondroplastic patients have facial features that 
alert the anesthesists to potential problems in airway 
management4. They have narrow nasal passages and 
pharyngeal and maxillary hypoplasia. Maintenance 
of a patent upper airway may be difficult because 
of the presence of a large tongue and mandible. The 
base of the skull is shorted (because of early fusion 
of constituent bones) and angulated, yielding a 
limited extension and making endotracheal intubation 
potentially difficult1,5. On the other hand, not all 
authors have encountered difficulties. Mayhew et al.6 
reported no difficulty in airway management or direct 
laryngoscopy in a series of 27 patients undergoing 
36 anesthetic procedures. They also suggested that is 
tracheal intubation was required, a small tracheal tubes 
should have been selected. There are reports describing 
the achondrplastic patients with classical symptoms 
and signs of upper airway obstruction but no difficulty 
encountered7-11.

We elected to use general anesthesia for two 
reasons. First of all, the patient wanted to be asleep 
because of her anxiety. Secondly, preoperative 
examination suggested no possibility of a difficult 
airway. Consequently, the intubation was completed in 
the first attempt without any undesirable effects.

Several anatomical abnormalities found in 
achondroplasia may complicate regional techniques. 
Difficulties may result from kyphoscoliosis and 
other spinal abnormalities, included narrowing of the 
vertebral canal, shortening of the pedicles, reduced 
interpedicular distance (particularly in the lower 
lumbar spine) and osteophyte formation. Spinal 
stenosis may impair cerebrospinal fluid flow, such that 
identification of dural puncture is more difficult. Also 
the presence of narrow epidural space make insertion 
of catheter difficult12. Engorged epidural veins increase 
the risk of venous puncture either by the Tuohy needle 
or the catheter, and result in an unpredictable spread of 
local anesthetic within the space13.

We found reports related with achondroplasia 
which had successfully managed by regional 
anesthesia. These are spinal14-17, epidural3,5,13,18-20 or 
combined spino-epidural (CSE) techniques4.

In these reports, technically challenging problems 
owing to skeletal abnormalities and the appropriate 
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dose of drugs were discussed. Ravenscroft et al.16 were 
successful in one patient with the spinal anesthetic dose 
decreased by 30%. DeRenzo et al.17 also reduced the 
intracheal dose of bupivacaine from 12 to 10 mg with 
the addition of 0.2 mg morphine for the relief of post-
cesarean section pain21. In that report, the patient had 
experienced discomfort, requiring iv sedation for forty 
minutes after delivery. The suggested that decreasing 
the intracheal dose was not unreliable.

It’s suggested that epidural anesthesia was 
theoretically preferable to spinal anesthesia because of 
ability to titrate the level of block. Incremental doses 
of anesthesia could be required due to maternal short 
stature and kyphoscoliosis1,4. Trikha et al.4 preffered 
CSE over a spinal or epidural technique because it 

combines the rapid onset of spinal anesthesia with 
the implantation of epidural catheter. This approach 
provided prolonged anesthesia and excellent 
postoperative analgesia. DeRenzo et al.17 also reported 
that titratable techniques such as epidural, CSE, 
continuous spinal would have been beter suited for 
these paitents.

In conclusion, the risks of both regional and 
general anesthesia in achondroplastic patients are 
known. With the above factors taken into consideration, 
a complete history and physical examination before 
administration of anesthesia can help to reduce risks. 
The anesthesia plan should be based on each indivdual 
case and the potential risks must be discussed with the 
patient.
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Surg.; 1951, 81:407.

2.	 ROBINSON JS: Modern Trends in Anaesthesia, Evans 
and Gray Ch. 8, Butterworth Pub. Co., London 1967.

10. Tables
Tables capture information concisely and display it 

efficiently: They also provide information at any desired level 
of details and precision. Including data in tables rather than text 
frequently makes it possible to reduce the length of the text.

-	 Type or print each table with double spacing on a separate 
sheet of paper.

-	 Number tables consecutively in the order of their first 
citation in the text.

-	 Supply a brief title for each.
-	 Place explanatory matter in footnotes, not in the 

heading.
-	 Explain all nonstandard abbreviations in footnotes.
-	 Identify statistical measures of variations, such as 

standard deviation and standard error of the mean.

11. Figures
-	 Figures should be submitted in JPEG or TIFF format 

with a minimum of 150 DPI in resolution.
-	 Colored data if requested by author is chargeable.
-	 If a figure has been published previously, acknowledge 

the original source and submit written permission from 
the copyrights holder to produce the figure.

Abbreviations and symbols:
-	 Use only standard abbreviations.
-	 Avoid abbreviations in the title of the manuscript.
-	 The spelled-out abbreviations followed by the 

abbreviation in parenthesis should be used in first 
mention.

It should state, the specific purpose of the research or 
hypotheses tested by the study, basic procedures, main findings 
and principal conclusions.

Provide separate word count for the abstract.

4. Introduction
Provide the nature of the problem and its significance. 

State the specific purpose or research objectives or hypothesis 
tested. Provide only directly pertinent references and do not 
include data or conclusions from the work being reported.

5. Methods
A. Selection and description of participants:

-	 Describe selection of participants (including controls) 
clearly, including eligibility and exclusion criteria.

B. Technical information:
-	 Identify the methods, apparatus (give the 

manufacturer’s name and address in parentheses), 
and procedure in sufficient detail to allow others 
to reproduce the results. Give references to 
established methods. Provide references and brief 
descriptions for methods that have been published. 
Identify precisely all drugs and chemicals used, 
including generic names(s), dose(s) ands routes(s) 
of administration.

C. Statistics-describe statistical methods with enough 
detail to enable a knowledgeable reader with access to 
the original date to verify the reported results. Define 
statistical terms, abbreviations and most symbols. 
Specify the computer software used. Provide a power 
analysis for the study.

6. Results
Present your results in logical sequence in the text, tables 

and illustrations, giving the main or most important findings 
first. Do not repeat all the data in the tables or illustrations 
in the text: emphasize or summarize only the most important 
observations. Extra or supplementary materials and technical 
details can be placed in an appendix.

7. Discussion
Emphasize the new and important findings of the study 

and the conclusions that may be drawn.

Do not repeat in details data or other information given 
in the Introduction or the Results sections. For experimental 
studies, it is useful to begin the discussion by summarizing 
briefly the main findings, then explore possible mechanisms or 
explanations for these findings, compare and contrast the results 
with other relevant studies. State the limitations of the study, 
and explore the implications of the findings for future research 
and for clinical practice. Link the conclusions with the goals of 
the study, but avoid unjustified statements and conclusions not 
adequately supported by the data.
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