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EDITORIAl

PERIOPERATIVE HEMODYNAMIC CRISIS IN 
UNDIAGNOSED PHEOCHROMOCYTOMA PATIENT

- Undergoing Incidental Surgery -

anis BaraKa*

The classic symptomatic triad of pheochromocytoma consists of headache, palpitation and 
excessive sweating. However, pheochromocytoma may go unrecognized, when induction of 
anesthesia and surgery may precipitate catastrophic hemodynamic crisis and even multiple organ 
failure in pheochromocytoma patients undergoing incidental surgery. In this situation, mortality is 
close to 80%.

The factors triggering intraoperative pheochromocytoma crisis can be attributed to excessive 
release of catecholamines from the undiagnosed tumor secondary to anxiety of the awake patient, 
or secondary to light general anesthesia during surgery.

Also, it may be drug-induced due to histamine release, dopamine receptor blockade, 
or sympathomimetic action. In addition, excessive release of catecholamines from the 
pheochromocytoma may be attributed to mechanical factors such as squeeze of the tumor during 
straining, positioning of the patient, by scrubbing, by intraperitoneal carbon dioxide insufflations 
during laparoscopy, or by direct manipulation of the tumor. 

In the pregnant patient, having pheochromocytoma, excessive uterine contractions or fetal 
movements, as well as normal vaginal delivery or Cesarean section may precipitate the crisis; the 
symptoms and signs may mimic that of severe preeclampsia. However, preeclampsia is associated 
with hypertension and proteinuria usually after the 20th week of gestation, while pheochromocytoma 
is rarely associated with proteinuria and may cause hypertension throughout pregnancy.

The perioperative pheochromocytoma crisis may mimic other conditions such as thyroid 
storm or malignant hyperthermia. Dramatic changes in heart rate and/or blood pressure should alert 
the anesthesiologist to consider pheochromocytoma crisis as a possible cause. However, circulatory 
shock and pulmonary oedema may be the first manifestation of undiagnosed pheochromocytoma. 
Echocardiography revealed global cardiac hypokinesia secondary to cardiomyopathy which is 
seen in 25% to 50% of pheochromocytomas as a result of sustained exposure of the myocardium 
to high levels of catecholamines.

Multiple organ failure (MOF) may be the initial presentation and is called pheochromocytoma 
multisystem crisis. MOF may result from the high levels of circulating catecholamines, which can 
trigger excessive vascular spasm, volume contraction, platelet aggregation and thrombosis. The 
splanchnic vessels are highly susceptible to catecholamine-induced vasoconstriction, and, hence, 
the ischemic gut mucosa may allow bacterialtranslocation or the passage of endotoxins across 
the intestinal barrier to extra intestinal sites including the lung which is the first organ to fail. 
Also, acute renal failure can beattributed to acute tubular necrosis because of the combination 

* MD, FRCA (Hon). Emeritus Professor of Anesthesiology, American University of Beirut, Lebanon.
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of cardiogenic shock reducing the renal perfusion, 
associated with renal vasoconstriction induced by a 
surge of catecholamines.

Management of intraoperative pheochromo-
cytoma crisis consists of elimination of the triggering 
factors, as well as controlling hypertension by the 
administration of short-acting vasodilators such as 
the alpha-adrenergic blocker phentolamine, or sodium 
nitroprusside infusion. Whenever hypertension is 
associated with severe tachycardia, beta-adrenergic 
blocker can be administered; the short-acting and 
selective beta1 blocker esmolol is preferred to the 
long-acting and nonselective propranolol.

The administration of beta adrenergic blocker 
without prior α-adrenergic blockade may be 
complicated by cardiac failure and pulmonary edema 
secondary to its negative inotropic effect associated 
with an increased after load. Nonselective beta 
blockade leads to loss of beta 2 receptor-mediated 
vasodilation, leaving the unopposed effects of alpha 
receptors to cause vasoconstriction, resulting in 

increased afterload, myocardial dysfunction and 
pulmonary oedema. Nonselective beta blockers should 
be avoided in any patient who could conceivably have 
a pheochromocytoma,

When the pheochromocytoma is surgically 
accessible during incidental surgery as laparatomy, 
the surgeon may be tempted to excise the tumor. 
However, tumor handling may result in dramatic 
increases in arterial blood pressure followed by 
intractable hypotension after tumor excision. A safer 
option is planned resection of the pheochromocytoma 
after confirmation of the diagnosis and optimal 
preoperative pharmacologic preparation. However, in 
patients with undiagnosed pheochromocytoma urgent 
adrenalectomy is recommended whenever multisystem 
injury deteriorates despite maximal medical therapy.

In conclusion, patients with undiagnosed 
pheochromocytoma undergoing incidental surgery 
may develop intraoperative hemodynamic crisis 
complicated by postoperative multiple organ failure. 
In this situations, mortality is close to 80%.
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REvIEW ARTIClES

HYPERPARATHYROIDISM, HYPERCALCEMIA 
AND DIFFICULT LARYNGOSCOPY: A 

RETROSPECTIVE REVIEW

KristoPHer micHael scHroeder*, aaron j joffe**, 
adin-cristian andrei***, 

KisHa d tHomas**** and george a arndt*****

Abstract
Background: The incidence of difficulty with intubation in the general population depends 

upon the definition used but results as high as 37% have been published. Endocrine disorders 
such as diabetes and hyperthyroidism have been linked to an increased incidence of difficult 
intubation via laryngoscopy. Hypercalcemia with resulting calcification has been demonstrated to 
result in neck pain, decreased cervical range of motion, and loss of skin and tendon compliance. 
We speculated that patients with hyperparathyroidism and resulting hypercalcemia would have an 
increased incidence of intubation difficulty via laryngoscopy.

Methods: We studied 382 patients presenting for parathyroidectomy in whom direct 
laryngoscopy was initially attempted compared to 262 patients presenting for abdominal surgery in 
whom laryngoscopy was initially attempted via retrospective chart review. Difficult laryngoscopy 
was defined as 3 or greater attempts at direct laryngoscopy or 2 attempts and the use of airway 
adjunct (Eschmann stylet), flexible fiberoptics, or an indirect laryngoscope (Pentax AWS or Airtraq). 
Awkward intubation was defined as requiring > 1 attempt at laryngoscopy, intubation requiring a 
change in laryngoscope blade, the use of an airway adjunct (Eschmann stylet), or a Cormack and 
Lehane’s view on initial laryngoscopy > 2. Hypercalcemia was defined as serum [Ca2+] >10.2 mg/
dl. Propensity score matching was done to create 88 matched patient sets. McNemar’s test was used 
to evaluate intubation difficulties in patients presenting for parathyroidectomy. The relationship 
between difficult laryngoscopy and hypercalcemia in parathyroidectomy patients was assessed by 
simple logistic regression (unadjusted) and multiple logistic regression.

Results: There is no difference in the rate of difficult or awkward laryngoscopy or the 
rate at which laryngoscopy was abandoned in favor of another means of intubation between 
parathryoidectomy and abdominal surgery patients. Hypercalcemia also does not impact 
laryngoscopy difficulty.

* Assistant Professor, Department of Anesthesiology, University of Wisconsin School of Medicine and Public Health, 
Madison, WI.

** Assistant Professor, Department of Anesthesiology and Pain Medicine, University of Washington/Harborview Medical 
Center, Seattle, WI.

*** Research Associate Professor, Feinberg School of Medicine Northwestern University, Chicago, IL.
****  Resident Physician, Medical College of Wisconsin, Milwaukee, WI.
***** Professor, Department of Anesthesiology, University of Wisconsin School of Medicine and Public Health, Madison, WI.
 Corresponding Author: Kristopher Schroeder, Address 600 Highland Avenue, B6/319 CSC, Phone numbers: 608-263-

8100, Facsimile numbers 608-263-0575. E-mail address kmschro1@wisc.edu
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Conclusions: To our knowledge, this is the first 
manuscript evaluating the impact of parathryoidectomy 
surgery and hypercalcemia on ease of intubation via 
laryngoscopy. Despite the fact that patients presenting 
for parathyroidecomy have many potential etiologies 
of increased difficulty with laryngoscopy, they do 
not appear to be at increased risk of laryngoscopy 
problems. The same is true of those patients presenting 
with hypercalcemia.

Source(s) of support: There was no source of 
funding for this study.

Presentation at a meeting:

Society for Airway Management Annual 
Meeting 2009 Las Vegas NV and American Society 
of Anesthesiologists Annual Meeting 2010 San Diego, 
CA.
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consultant for Cook Medical and receives royalties 
based on the sale of products that he invented.
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Introduction
Airway management and the threat of difficulty 

with intubation are paramount in the minds of all 
practicing anesthesiologists. The incidence of difficult 
intubation varies depending on the definition used but, 
despite the proliferation of airway management tools, 
still occurs between 0.1-37% of the time1,2. Many papers 
and academic careers have been made attempting to 
discover the ideal method to predict difficulty with 
airway management but anesthesiologists can still 
find themselves dealing with the unexpected difficult 
airway. Patient factors found to be associated with 
difficulty with intubation via laryngoscopy include 
anatomical features and various disease processes.

Primary hyperparathyroidism results in 
hypercalcemia and occurs in 25/100,000 patients. 
Primary hyperparathyroidism is often asymptomatic 
but can present as cardiac arrhythmia, abdominal pain, 
nephrolithiasis, mental status changes, lethargy, fatigue, 

muscle weakness, and depression. Other causes of 
hypercalcemia to consider include sarcoidosis, lithium 
intake, diuretic use, tamoxifien, milk alkali syndrome, 
vitamin D deficiency, increased calcium intake, adrenal 
insufficiency, and thyrotoxicosis3,4. Other endocrine 
diseases such as diabetes have been implicated as 
contributing to difficulty with laryngoscopy by 
producing a stiff joint syndrome where joint mobility 
can be severely limited5.

Ectopic calcification is most often seen in 
the setting of a systemic mineral imbalance and 
can follow either a chemical or physical trauma. 
Scleroderma has been shown to result in cervical 
paraspinal calcinosis with resulting neck pain and 
decreased range of motion6. Skin and tendons are 
prone to developing ectopic calcifications in addition 
to visceral organs7,8. Two case reports of extreme 
hypercalcemia document the effects of increased 
parathyroid hormone resulting in systemic calcification 
and bone reabsorption9,10. While it is controversial 
if thryoidectomy is associated with an increased 
risk of difficult laryngoscopy, we hypothesized that 
patients presenting for parathryoidecomty might have 
an increased incidence of Difficult Laryngoscopy  
(DL)11-13. Hyperparathryoidism and resulting 
hypercalcemia may cause a stiff-joint syndrome 
similar to that described with long-standing diabetes 
reflected as a higher incidence of DL and intubation 
than case-controls.

Methods
Following approval of the Institutional Review 

Board at the University of Wisconsin School of Medicine 
and Public Health, a retrospective chart-review of 
adults presenting for parathyroidectomy limited to 
the neck in whom direct laryngoscopy was initially 
attempted were compared to patients presenting for 
abdominal surgery requiring endotracheal intubation. 
382 patients meeting inclusion criteria were evaluated 
in the parathyroidectomy group between 7/21/2006-
5/20/2009. 262 patients meeting inclusion criteria were 
evaluated in the abdominal surgery group between 
10/3/2007-5/20/2009. The airway examination was 
performed preoperatively by the staff anesthesiologist 
and consisted of mouth opening (good, moderate, poor), 
thyroid to chin distance (cm), neck extension (good, 
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moderate, poor), Mallampati Score, and dentition 
(absent, damaged, intact). Difficult laryngoscopy was 
defined as 3 or greater attempts at direct laryngoscopy 
or 2 attempts and the use of airway adjunct (Eschmann 
stylet), flexible fiberoptics, or an indirect laryngoscope 
(Pentax AWS or Airtraq). Awkward intubation was 
defined as requiring > 1 attempt at laryngoscopy, 
intubation requiring a change in laryngoscope blade, 
the use of an airway adjunct (Eschmann stylet), or a 
Cormack and Lehane’s view on initial laryngoscopy > 
2. Hypercalcemia was defined as serum [Ca2+] >10.2 
mg/dl. To estimate treatment effects, we have used 
propensity score-matching methods14. This approach 
allows one to balance observed baseline covariates 

in the parathyroidectomy and general anesthesia 
groups, much like in a randomized study. Propensity 
scores (probability to receive a parathyroidectomy, 
given observed baseline patient covariates) were 
obtained after adjusting for age, body mass index 
(BMI), thyroid-chin distance (cm), Mallampati score, 
neck extension status (well/moderate/poor), mouth 
opening status (wide/moderate/poor), dentition status 
(intact/not intact/dentures), diabetes status (yes/no). 
Parathyroidectomy and general anesthesia patients 
were matched on the logit of the propensity score based 
on a caliper of one standard deviation of the logit. 
The SAS macro %GMATCH written at the Division 
of Biostatistics at the Mayo Clinic and available at 

Table 1 
Patient baseline characteristics in original data

variable Group
Parathyroidectomy General P-value

Age (years) 58.7±13.6 (N=377) 51.9±17.6 (N=261) < 0.0001*

Body mass index (BMI) 31.4±9.2 (N=341) 27.9±8.24 (N=226) < 0.0001*

Thyroid-chin distance (cm) 4.0±1.6 (N=131) 3.4±1.3 (N=161) 0.0008*

Serum calcium (mg/dl) 10.5±0.9 (N=337) NA
Mallampati score

1 105 (27.8%) 114 (43.7%) 0.436#

2 127 (33.7%) 108 (41.4%)
3 22 (5.7%) 21 (8.0%)
4 1 (0.4%) 0 (0%)
Missing 122 (32.4%) 18 (6.9%)

Neck extension
Well 274 (72.7%) 205 (78.5%) 0. 3078#

Moderate 33 (8.7%) 14 (5.4%)
Poor 18 (4.8%) 11 (4.2%)
Missing 52 (13.8%) 31 (11.9%)

Mouth opening
Wide 307 (81.4%) 228 (87.4%) 0.2703#

Moderate 18 (4.8%) 8 (3.1%)
Poor 12 (3.2%) 5 (1.9%)
Missing 40 (10.6%) 20 (7.6%)

Dentition
Intact 202 (53.6%) 191 (73.2%) < 0.0001#

Not intact 74 (19.6%) 35 (13.4%)
Dentures 52 (13.8%) 22 (8.4%)
Missing 49 (13.0%) 13 (5.0%)

Diabetes
Yes 47 (12.5%) 28 (10.7%) 0.6003#

No 327 (86.7%) 233 (89.3%)
Unknown 2 (0.5%) 0 (0%)
Missing 1 (0.3%) 0 (0%)

Reported are mean ± standard deviation, unless otherwise noted. P-values based on the two-sample t-test (*) and Fisher’s exact test (#).
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mayoresearch.mayo.edu/research/biostat/sasmacros.
cfm has been used to form pairs of parathyroidectomy 
and general anesthesia patients.

Given the paired nature of the propensity score-
matched data, to compare laryngoscopy difficulty 
(yes/no), abandonement (yes/no) and awkwardness 
(yes/no) in the parathyroidectomy and general 
anesthesia patients we have used McNemar’s test. 
The relationship between difficult laryngoscopy and 
hypercalcemia in parathyroidectomy patients was 
assessed by simple logistic regression (unadjusted) 
and multiple logistic regression (adjusted for age, 
BMI, thyroid-chin distance (cm), Mallampati score, 
neck extension status, mouth opening status, dentition 

status, diabetes status).

Results
Baseline patient characteristics in the original 

sample are presented in Table 1 and indicate statistically 
significant imbalances in age, BMI, thyroid-chin 
distance (cm) and dentition status (p-values <0.0001, 
<0.0001, <0.0001 and 0.0008, respectively). However, 
after propensity-score matching, 88 parathyroidectomy/
general anesthesia patient pairs have been created and 
patient baseline characteristics are shown in Table 
2. As expected, baseline imbalances in age, BMI 
and thyroid-chin distance (cm) have been removed 

Table 2 
Patient baseline characteristics in propensity score-matched data

variable Group

Parathyroidectomy (N=88) General
(N=88)

P-value

Age (years) 54.7±11.8 55.5±16.3 0.6811**

Body mass index (BMI) 30.4±7.6 30.1±9.6 0.8618**

Thyroid-chin distance (cm) 3.8±1.5 3.6±1.3 0.1208**

Serum calcium (mg/dl) 10.2±0.9 NA NA
Mallampati score

1 37 (42.0%) 38 (43.2%) 0.2031##

2 47 (53.4%) 41 (46.6%) 1.0000##

3 4 (4.6%) 9 (10.2%) NA
4 0 (0%) 0 (0%) NA

Neck extension
Well 76 (86.4%) 75 (85.2%) NA
Moderate 5 (5.7%) 7 (7.9%)
Poor 7 (7.9%) 6 (6.8%)

Mouth opening
Wide 81 (92.1%) 82 (93.2%) NA
Moderate 4 (4.5%) 3 (3.4%) NA
Poor 3 (3.4%) 3 (3.4%) NA

Dentition
Intact 62 (70.4%) 62 (70.5%) NA
Not intact 15 (17.1%) 14(15.9%) NA
Dentures 11 (12.5%) 12 (13.6%) NA

Diabetes
Yes 12 (13.6%) 13 (14.8%) NA
No 76 (86.4%) 75 (85.2%)

Reported are mean ± standard deviation, unless otherwise noted. P-values based on the paired t-test (**) and McNemar’s test (##). 
When sample sizes were too small to provide reliable asymptotic results, no p-values were produced (NA).
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p-values 0.6811, 0.8618 and 0.1280, respectively). 
Balancing has been achieved in the other baseline 
characteristics, but formal testing is not available due 
the small sample sizes. Rates of difficult laryngoscopy 
(DL) and rates at which laryngoscopy was abandoned 
in favor of another means of intubation, or was 
awkward are presented in Table 3 and demonstrate 
that there is no difference in the rates of DL between 
the parathryoidectomy and abdominal surgery patients 
(p-values 0.7266, 0.6476 and 0.6476, respectively). 
We have found no significant relationship between 
serum calcium on the rate of DL in parathyroidectomy 
patients. As such, the odds ratio (OR) (DL vs, non-DL) 
was estimated as 1.86 (p-value=0.348), with a 95% CI 
of (0.51, 6.79) in the unadjusted model. In the adjusted 
model, the estimated OR was 0.63 (p-value=0.722), 
with 95% CI (0.05, 8.31).

Discussion
Patients presenting for parathyroidecomy have 

many potential etiologies of increased difficulty with 
laryngoscopy. There is the potential for mass effect 
if there is a mass of adequate size in the parathyroid 
glands. There is also the possibility that chronic 
hypercalcemia could result in ectopic calcification of 
laryngeal and neck ligaments or skin tissue resulting in 
increased airway management difficulties.

Other endocrine disorders such as diabetes are 
one of the multitude of disease processes implicated in 

increasing the risk of difficult laryngoscopy. Diabetes 
is thought to lead to an increased incidence of difficult 
intubation secondary to stiff joint syndrome. This 
rapidly progressive microvascular disease is thought 
to increase intubation difficulty via involvement of 
the atlanto-occipital joint. In a study by Hogan et al, 
diabetics presenting for kidney and pancreas transplant 
had a 32 and 40% incidence of difficult laryngoscopy 
respectively. Of the 122 patients studied, three patients 
aspirated on induction, three patients needed to be 
awakened and intubated via fiberoptic bronchoscopy, 
and two patients required emergency tracheostomy5. 
This was prior to the era of laryngeal mask and other 
supraglottic airway devices as well as newer optical 
intubation aids but does serve to highlight the impact 
that chronic endocrine disorders can have on intubation 
difficulty.

Many papers have been written discussing the 
overall incidence of difficult laryngoscopy. Rose 
and Cohen evaluated 18,500 patients and found 
that the incidence of difficult laryngoscopy was 
1.8%. The risk factors that they reported for difficult 
laryngoscopy were male sex, age 40-59 yr, obesity, 
decreased mouth opening, shortened thyromental 
distance, poor visualization of the hypopharynx, and 
limited neck extension. Their definition of difficult 
intubation included encounters recorded as having 
been difficult and those requiring more than two 
attempts at laryngoscopy15. Burkle et al determined 

Table 3 
Outcomes in propensity score-matched data

General group (N=88)
Parathyroidectomy group 

(N=88)
Yes No P-value

Procedure abandoned? Yes 5 0 0.7266
No 3 80

Procedure awkward? Yes 2 11 0.6476
No 8 67

Procedure difficult? Yes 2 11 0.6476
No 8 67

P-values are based on McNemar’s test for paired binary outcomes.
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that the incidence of difficult laryngoscopy in a large 
teaching hospital was 0.5% as determined by a scoring 
system16. Another study of 1171 patients found that 
minor difficulties with intubation occurred in 37% 
of cases and that 8% of cases had moderate to major 
difficulties with intubation2.

The incidence of difficult airway management in 
other head and neck surgeries, such as thyroidectomy, 
has been extensively investigated. One study evaluated 
2000 patients presenting for thryoidectomy and 
discovered that difficult intubation occurred 5.5% 
of the time and was associated with the presence of 
polynodal goiter and hyperthyroidism13. Another study 
of 320 patients presenting for thryoidectomy found 
that the rate of minor difficulties with intubation was 
57.8% and that the rate of difficult intubation was 5.3%. 
They discovered that cancerous goiter was associated 
with a higher incidence of difficult laryngoscopy and 
speculated that this was secondary to cancerous invasion 
of laryngeal structures with resulting fibrosis. They 
speculated that this laryngeal fibrosis decreased the 
mobility of laryngeal structures during laryngoscopy 
and therefore increased intubation difficulty12. A study 
324 patients presenting for thyroidectomy found that 
the rate of difficult intubation was 11.1% and was not 
related to presence of goiter. Goiter with alteration 
of airway structures and malignant thyroid were also 
not associated with an increased incidence of airway 
difficulties11.

One problem with studies evaluating airway 
management difficulties is that they often use different 
definitions to define a difficult airway, experience of 
the operator, and the airway itself. The ASA has defined 
difficult laryngoscopy as being unable “to visualize 
any portion of the vocal cords with conventional 
laryngoscopy” and difficult intubation as “an airway 
that requires more than three attempts or more than ten 
minutes to secure by direct laryngoscopy”17. Rose and 
Cohen evaluated this problem and found that based on 
the definition of difficult intubation used (poor view on 
laryngoscopy vs greater or equal to three laryngoscopy 
attempts vs failure of intubation) the incidence ranged 
from 10.1 to 1.9 to 0.1%1.

Some groups have suggested that intubation is 
not required for thyroid and parathyroid surgery. They 
have found that the laryngeal mask airway can be used 

safely even in cases of deviated or narrow trachea. By 
utilizing a LMA, fiberoptic bronchoscopy, and nerve 
stimulation to evaluate vocal cord movement the 
recurrent laryngeal nerve can be easily indentified and 
therefore protected18. We discovered that throughout 
the duration of our investigation the LMA was used 
safely in 85 patients with one patient requiring 
intubation secondary to poor seal and another 
secondary to laryngospasm which were then both 
easily managed with laryngoscopy and intubation. 
Taken together, this data may indicate that in certain 
populations, intubation for parathyroidectomy should 
not be the standard of care.

Another large push in the recent literature is to 
limit the number of direct laryngoscopy attempts in 
the setting of a difficult airway as repeated attempts 
are associated with hypoxemia, regurgitation, and 
esophageal intubation. The ASA Task Force on the 
Management of the Difficult Airway suggests that an 
alternate method of intubation (fiberoptic bronchoscopy, 
intubating LMA, etc) be considered when initial 
attempts at laryngoscopy are unsuccessful17. The 
theory is that repeated laryngoscopy attempts only 
result in increased tissue trauma with resulting swelling 
and bleeding that can eventually worsen the mask 
airway. Newer literature suggests that early use of an 
alternative airway device (fiberoptic bronchoscopy, 
LMA, etc) will result in decreased hypoxia and 
abdominal insufflation19-22. This may partially explain 
why our patients appear to have a higher incidence 
of difficult laryngoscopy as it was often the case that 
laryngoscopy was abandoned after only one attempt in 
favor of another means of intubation.

One limitation of our study is its retrospective 
nature and the fact that data was not recorded 
completely in all patients (i.e. the initial airway exam 
was not completed in a large number of patients). 
However, when intraoperative airway difficulties 
were encountered the documentation of the airway 
management event was very well recorded. We also 
have attempted to overcome the limitations of our 
retrospective analysis via the use of propensity scores 
and an elegant statistical analysis that has produced 
groups with similar characteristics. In addition, many 
of our intubations were performed by resident trainees 
but that was similar between the two groups. We have a 
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high rate of abandoning laryngoscopy in our study but 
this appears to be similar between the two groups and is 
likely an institution effect or merely a “sign of the times” 
where videolaryngoscopy, laryngeal mask airways, 
and fiberoptic bronchoscopy are being utilized with 
increasing frequency. We intentionally used a different 
definition of difficult intubation via laryngoscopy 
than that used by many other studies. Had we used 
Cormack score, we may have had a higher incidence 
of difficult intubation. The reality is that many patients 

with high Cormack scores are still technically easy to 
intubate and a high Cormack score was built into our 
definition of awkward intubations. To our knowledge, 
this is the first manuscript evaluating the impact of 
parathryoidectomy surgery and hypercalcemia on 
ease of intubation via laryngoscopy. It appears at 
this point, despite sound clinical reasoning that these 
factors should increase the difficulty of intubation via 
laryngoscopy, that neither of these factors have a large 
impact.
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THE EFFECTS OF REMIFENTANİL, LIDOCAINE, 
METOCLOPRAMIDE, OR KETAMINE PRETREATMENT 

ON PROPOFOL INJECTION PAIN

reyHan Polat*, meltem aKtay, onUr Özlü

Abstract
Background: Propofol injection pain is a frequent and a well-known complaint distressing 

for the patients. Although the ethiology of this pain remains obscure, the ideal method for the 
prevention of propofol injection pain is still controversial. Local anesthetics, opioids, nonsteroidal 
anti-inflammatory drugs, ketamine, metoclopramide, droperidol have been tested. We aimed to 
conduct a study comparing various drugs with saline, lidocaine and together at the same time.

Methods: In this randomized, double-blind, prospective trial a total of 250 patients (ASA 
I-II) undergoing elective surgery with general anesthesia were randomly allocated into five groups. 
After premedication of 3 mg midazolam im, patients received either 2 mL (0.02 mg) of remifentanil 
(n=50, Group R), 2mL (40 mg) of lidocaine (n=50, Group L), 2 mL (10mg) of metoclopramide 
(n=50, Group M), or 2mL (100 μg/kg) of ketamine (n=50, Group K) and 2 mL of saline. Pain 
intensity was evaluated through the use of a verbal rating scale, 0=none, 1=mild pain, 2= moderate 
pain, and 3=severe pain.

Results: Pretreatment with remifentanil 0.02 mg, % 2 lidocaine 40 mg, metoclopramide 10 
mg, and ketamine 100 μg/kg yields propofol induced pain 38%, 76%, 76%, and 58% respectively. 
Pretreatment with lidocaine or metoclopramide equally and significantly reduced the incidence and 
severity of propofol induced pain (76%).

Conclusion: Lidocaine and metoclopramide were equally and the most effective treatments 
in attenuating pain during intravenous injection of propofol compared to pretreatment with 
remifentanil and ketamine.

Keywords: Lidocaine; metoclopramide; propofol injection pain
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Introduction
Propofol is most commonly used intravenous (iv) 

anesthetic drug. Pain induced during propofol injection 
is a common problem and can be very distressing to the 
patient. The incidence of this pain varies between 28% 
and 90% in adults and may be severe1,2. Many drugs 
such as alfentanyl, fentanyl, lidocaine, thiopenthal or 
metoclopramide have been used to alleviate this pain 
after iv injection of propofol with variable efficacy 
2,3,4,5. Among them, lidocaine pretreatment is the most 
popular method for reducing this pain4,7. However, 
the failure rate is between 32% and 48% and thus 
lidocaine can not entirely control propofol induced 
pain. Metoclopramide is a benzamide with both 
central and peripheral antiemetic actions7. In addition 
to this pharmacologic property, metoclopramide 
has also local anesthetic properties similar to those 
of lidocaine1,5. Ketamine has potent analgesic and 
anesthetic properties, but few studies have evaluated 
the utility of ketamine for reducing propofol induced 
pain on injection3. The use of opioids, especially short 
acting drugs such as alfentanil and remifentanil, was 
also observed to decrease pain induced by propofol10.

Remifentanil is a selective μ opioid agonist, 
with a rapid and short effect. It has been reported that 
very low doses of remifentanil may prevent propofol 
injection pain11,12.

To date, there are only a few studies comparing 
the effects of different drugs in same cases, mostly 
different doses of particular drugs were compared and 
optimal doses to prevent pain induced by propofol 
injection were reported. We, therefore, performed a 
prospective, randomized, placebo-controlled, double-
blind clinical trial to evaluate and compare the efficacy 
of remifentanil, lidocaine, metoclopramide and 
ketamin on propofol injection pain. The aim was to 
show any superiority of study drugs.

Materials and Methods
The study population consisted of 250 patients 

(ASA physical status I or II) undergoing elective 
surgery with general anesthesia. All patients provided 
written informed consent, and the study protocol was 
approved by the Ethics Committee of our hospital.

Patients with a history of allergy, renal or hepatic 

problems, thrombophlebitis or chronic pain for which 
they were taking sedative or analgesic medication and 
those weighing less than 50 kg were excluded from 
study.

All patients were pre-medicated with 3 mg 
midazolam im 45 min before induction of anesthesia. 
Upon arrival to the operating room, an 20 gauge 
teflon catheter was inserted into a vein on the dorsum 
of the patient’s non-dominant hand and an infusion 
of Ringer’s lactate solution was started at a rate of 
5 ml/kg/h. Monitoring consisted of pulse oximetry, 
electrocardiography (lead II) and non invasive blood 
pressure were applied (Drager Infinity Delta, ABD). 
Blood pressure was monitored on the opposite 
extremity of IV cannula.

Randomization was carried out using the 
table of random numbers. Patients were randomly 
assigned to five groups to receive either 2 mL (0.02 
mg) of remifentanil (n=50, Group R), 2mL (40 
mg) of lidocaine (n=50, Group L), 2 mL (10mg) of 
metoclopramide (n=50, Group M), or 2mL (100 μg/
kg) of ketamine (n=50, Group K) and 2 mL of saline. 
A rubber tourniquet was used to perform 1 minute of 
venouse occlusion before administration of the study 
drugs and then 25% of total calculated dose of propofol 
(2 mg/kg) was injected into the dorsal vein of the hand 
through a 20-gauge IV cannula a rate of 1mL/s. During 
a 10 second pause before the induction of anesthesia, 
patients were questioned by a blinded investigator 
about the pain intensity on injection. Pain intensity 
was evaluated through the use of a verbal rating scale, 
0=none (negative response to questioning), 1=mild 
pain (pain reported only in response to questioning 
without any behavioural signs), 2=moderate pain (pain 
reported in response to questioning and accompanied 
by a behavioural sign or pain reported spontaneously 
without questioning), 3=severe pain (strong vocal 
response or response accompanied by facial grimacing 
arm withdrawal, or tears).

Thereafter, induction of anesthesia continued 
with the remainder of the calculated dose of propofol. 
Atracurium 0.5 mg/kg iv was administered for muscle 
relaxation and to facilitate tracheal intubation, and 
anesthesia was maintained with sevoflurane 1% to 
3% and nitrous oxide 66% in oxygen, with controlled 
ventilation (Drager Primius Delta, ABD).
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Incidence and intensity of pain (as assessed by 
mean pain scores) were determined in each of the 5 
study groups. Within 24 hours after the operation, the 
injection site was checked for pain, edema and wheal 
flare response by a researcher to group assignment.

The primary aim of this study was to compare 
by proportions of differences in incidence of propofol 
injection pain among groups. A sample size of 48 per 
group was required to detect at least 25% difference 
between any of two groups with a power of 80% at 
the 5% significance level. The difference of 25% was 
taken from both pilot study and clinical experience. 
Sample size estimation was performed by using NCSS 
and PASS 2000 software.

Statistical analysis was carried out using SPSS 
15.0 statistical program. Analyses of variance were 
performed on the demographic data, using the ANOVA 
test for continuous variables (ie, age, weight) and the χ2 
test for discrete variables (sex, ASA status). χ2 test was 
used to calculate difference in insidence of propofol 
induced pain among the groups. Statistical significance 
was set at p <0.05. The Bonferroni correction was 
applied for all possible multiple comparisons regarding 
for the difference in insidence of propofol induced pain 
(p <0.005).

Results
A total of 250 patients were successfully 

performed in the course of the study. There were 
no statistically significant differences among the 
groups with regard to age, weight, gender and ASA 
classification (p is greater than 0.05; Table 1).

When compared with the saline group, the 
remifentanil (p is equal to 0.003), lidocaine (p is less 
than 0.001), metoclopramide (p is less than 0.001), 

and ketamine (p is less than0.001) groups all showed 
significantly less frequency and severity of pain (p 
is less than 0.005; Table 2). The overall comparison 
of the groups revealed that; lidocaine is equal to 
metoclopramide which is greater than ketamine which 
is greater than remifentanil which is greater than saline.

When the lidocaine group was compared to the 
other groups; metoclopramide group was found equally 
effective (p is equal to 1), ketamine group showed no 
significant difference (p is equal to 0.056), remifentanil 
group was found significantly less effective (p is less 
than 0.001) in relief of pain associated with propofol 
injection (lidocaine is equal to metoclopramide which 
is equal to ketamine which is greater than remifentanil).

Discussion
Our results showed that pretreatment with 

remifentanil 0.02 mg, 2% lidocaine 40 mg, 
metoclopramide 10 mg, and ketamine 100 μg/kg yields 
propofol induced pain 38%, 76%, and 58% respectively. 
Pretreatment with lidocaine or metoclopramide equally 
and significantly reduced the incidence and severity of 
propofol induced pain (76%).

Avoiding pain on propofol injection is highly 
desirable, as pain appears to be a limiting factor to 
an otherwise useful anesthesia. Propofol induced 
pain on injection is related to the amount of free 
propofol present in the aqueous phase11. The contact 
of free propofol with free nerve endings of vessels 
activates the plasma kinin-kallikrein system, which 
locally liberates pain mediators1,2. Pain on injection of 
propofol can be immediate or delayed; immediate pain 
probably results from a direct irritant effect whereas 
delayed pain likely is the result of an indirect effect via 
the kinin cascade2,4.

Table 1 
Demographic Data Collected from the Patients of the Study 

mean ± SD

Groups n Age (yrs) Weight (kg) Gender (F/M) ASA (I/II)

Remifentanil 50 45.64±13.89 70.58±13.71 31 / 19 31 / 19
Lidocaine 50 45.22±16.4 76.02±13.90 22 / 28 27 / 23
Metoclopramide 50 49.3±16.2 73.14±13.65 27 / 23 29 / 11
Ketamine 50 47.2±14.6 75.24±15.81 30 / 20 20 / 30
Saline 50 46.2±16.1 74.43±13.96 23 / 27 22 / 28
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Although the etiology of this pain remains 
obscure, the ideal method for the prevention of propofol 
injection pain is still controversial. The literature reveals 
that pretreatment may prevent propofol injection pain. 
Numerous methods, pharmacological treatments, 
different doses and combinations, alternative methods 
of administration and physical interventions were 
tested to reduce its incidence and intensity. Propofol 
has been warmed or cooled, injected faster or more 
slowly, with or without a tourniquet, diluted or not.

Local anesthetics, opioids, non-steroidal anti-
inflammatory drugs, ketamine, metoclopramide, and 
droperidol have been tested.

The most popular is the use of lidocaine either 
by mixing it with propofol or by pretreatment with a 
bolus injection of lidocaine4,7,15. However, protection 
is not complete, with a failure rate of between 32% 
and 48%. When mixed with propofol, lidocaine may 
act as a stabilizer for the kinin kaskade, and 40 mg 
of lidocaine has been found to be more effective than 
20 mg15. A highly significant negative dose response 
relationship between the dose of lidocaine and the 
severity of pain, is demonstrable, lidocaine 40 mg (2%) 
will significantly reduce the incidence and severity of 
pain with propofol injection, but about 6% of patients 
will still suffer from unpleasant pain if the dorsum of 
the hand is used1.

The best intervention to prevent pain on injection 
with propofol is still unknown. It has been suggested 
that remifentanil, metoclopramide and ketamine 
all alone are effective in preventing pain caused by 
propofol injection. We present the first study comparing 
various drugs with saline, lidocaine and together at all.

Opioids, such as fentanyl and alfentanil 
decreased the frequency and severity of injection pain 
with propofol. Remifentanil is an ultra short-acting 
opioid of phenylpiperidine derivative with μ-opioid 
receptor agonist effects16. Similar to the other opioids, 
site of action of remifentanil may be either central or 
peripheral6. Opioids may also expert local anesthetic 
effect. Pretreatment with remifentanil is effective in 
reducing propofol induced-pain, similar to findings 
for fentanyl and alfentanil, Roehm et al10 reduced 
propofol induced pain 50% using remifentanil at 
an infusion dose of 0.25 μg kg/min. Iyilikçi et al16 
achieved adequate reduction of pain with remifentanil 

at doses of 10–20 μg, with a better efficacy at the 20 μg 
dose. It was reported that remifentanil is effective on 
preventing propofol injection pain and should be used 
at a dose of at least 0.02 mg for this purpose12,16.

Metoclopramide is a benzamide with both central 
and peripheral antiemetic actions1,5,8. With its ability to 
block dopaminergic receptors at the chemoreceptor 
trigger zone, prevents emetic symptoms. In additions 
to this pharmacological property, shares structural 
and physicochemical properties with lidocaine, and 
metoclopramide is a weak local anesthetic in its own 
right13. Liew et al 13 have evaluated the efficacy of 
metoclopramide, compared with lidocaine in reducing 
propofol injection pain, and have shown that both 
drugs are comparable for the control of pa in during 
propofol injection. Larger doses (more than 20 mg) 
of metoclopramide occasionally cause dystonic and 
extrapyramidal reactions8.

However, in the present study patients received 
metoclopramide 10 mg, and none experienced 
extrapyramidal reactions. Thus, the dose (10 mg) of 
metoclopramide used in this study appears to be safe.

Pretreatment with ketamine has also been found 
to alleviate pain on injection of propofol. Ketamine 
acts on a multitude of receptors. It is a non-competitive 
N-methyl-D aspartic acid receptor antagonist and 
opioid μ receptor agoinst in the central nervous system 
and vascular endothelium3,9,14. It is possible that the 
reduction in injection pain was the result of a local 
peripheral action. But a ketamine-propofol admixture 
did not reduce the pain on injection compared with 
a lidocaine-propofol admixture14. Ketamine has 
analgesic properties and promotes blood pressure 
stability via sympathetic stimulation. Pretreatment 
with ketamine has been proved effective in preventing 
propofol infusion pain in adults3.

Our randomized, prospective, double-blinded 
comparison focused on proving efficiency of different 
drugs. Pretreatments with remifentanil 0.02 mg, 2% 
lidocaine 40 mg, metoclopramide 10 mg, and ketamine 
100 μg/kg were compared to reduce incidence and 
severity of propofol induced pain. In this respect, we 
did not conduct a dosing study. But it may be argued 
that administering different doses would change the 
results or undesired side effects would occur. However, 
as previously recommended doses to prevent propofol 
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RECOVERY PROFILE AND EMERGENCE DELIRIUM 
FOLLOWING SEVOFLURANE AND ISOFLURANE 

ANESTHESIA IN CHILDREN POSTED 
FOR CLEFT LIP SURGERY

ParUl jindal*, gUrjeet KHUrana**, deePaK oBeroi***, 
jagdisH Prasad sHarma**

Abstract
This prospective, randomized, double control study was carried out in 84 children aged 

2-24months posted for elective cleft lip surgery. Methods: Patients were randomally divided into 2 
groups of 42 patients each. In Group A patients were induced and maintained on sevoflurane while 
in Group B patients were induced with sevoflurane and maintained on isoflurane. Standardized 
anesthesia technique was used. Recovery milestones and post operative complications were 
recorded.

Results: Incidence of emergence delirium in sevoflurane group was 11.9% while in isoflurane 
group is 2.38%. The overall incidence of emergence delirium in the study was 7.14%. There was 
no significant difference (p >0.05) in the incidence of emergence delirium between the two groups.  
There was no effect of duration of exposure of sevoflurane and time taken for achievement of 
recovery milestones while we observed a positive correlation with isoflurane. In sevoflurane the 
recovery endpoint first reached was limb movement > spontaneous respiration > spontaneous eye 
opening. In isoflurane group the recovery end point first reached was spontaneous respiration > 
limb movement = spontaneous eye opening.

Conclusion: our study confirms that the recovery profile of sevoflurane in children less the 
two years is superior compared to isoflurane.
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Introduction
Very early on, it became clear that pediatric 

patients had the needs that were fundamentally different 
from those of adults thus provision of anesthesia for 
such patients depends on a clear understanding of their 
needs and the psychological, anatomical, physiologic, 
and pharmacologic differences that underlie them1, 2.

Most children do very well postoperatively and 
recover quickly from anesthesia and surgery and return 
to full function faster than adults. But recovery from 
anesthesia is a time of transition a number of potential 
complications may occur and require immediate 
attention in the post anesthesia care unit. (PACU)3.

Upon emergence from general anesthesia a 
condition of uncontrollable anxiety and agitation 
described as Emergence delirium (ED) has been 
observed4. Although emergence agitation is not a 
new phenomenon in clinical practice, it is of growing 
interest because its incidence appears to be increasing 
24-66% with the widespread use of sevoflurane5, 6. 
The possible causes of emergence delirium range 
from too rapid return of consciousness in a strange 
environment, pain (wound, sore throat), a sequelae of 
a stressful induction, hypoxemia, the child’s age (more 
agitation if <3 years) and temperament, duration of 
anesthesia (more agitation after short anesthesia) to  
environmental conditions (physical stimuli noise) may 
also influence its occurrence4,7.

Delirium on emergence demands increased 
nursing care in the PACU, delays reunion with parents 
and may lead to adverse outcomes in some cases. 

Because of the conflicting results in the literature 
and unavailability of the data from the well controlled 
studies regarding procedures in the children, we 
undertook this prospective, randomized double blind 
study to compare the haemodynamic variations, 
emergence characteristics and post operative 
complications with sevoflurane and isoflurane in 
children less than two years after elective surgery.

Material & Methods
Following Institutional Ethics Committee 

approval and fully informed parental consent, we 
studied 84 American Society of Anesthesiology (ASA) 
physical status I children aged 2-24 months undergoing 

elective cleft lip surgery under general anesthesia. 
Exclusion criteria included the need for postoperative 
ventilation and significant cardiovascular, respiratory 
or neurological abnormalities and any other congenital 
abnormality. The study size was ascertained after 
reviewing the existing data as most of the studies 3,4,8 
have taken a sample size of 50, further as the total 
duration of study was 12 months that include data 
collection (09 months), compilation and analysis. The 
total patients that were operated in the abovementioned 
period were 92 but after eliminating the incompletely 
filled forms, the investigator finally analyzed the 
sample of 85 patients. One patient was deliberately 
excluded to have equal number of patients in both 
the groups. A scheme of block randomization was 
undertaken to ensure equality for age and duration of 
operation between the two groups. Random number 
tables were used for group allocation and codes were 
stored in sealed envelopes. Patient characteristics 
recorded included; weight, height, age and full medical 
history. 

All the patients posted for surgery were given 
syrup promethazine in the dose of 0.5 mg/kg orally at 
night and 6 am in the morning on the day of surgery. 
Standard fasting guidelines for paediatric patients 
were followed.

In both the groups the children were induced with 
50% oxygen and 50% nitrous oxide and incremental 
concentration of sevoflurane starting from 1% and 
gradually increasing to 5-6% that is 1% every 6-8 
breaths via Jackson Rees Circuit. After securing the 
intravenous line the patient was administered i.v. 
fentanyl 2 µg/kg for analgesia and facilitation of 
endotracheal intubation was done using i.v atracurium 
0.5 mg/kg body weight. The study anaesthetic agent 
was started at the earliest opportunity. Anesthesia 
was maintained in Group A with 66% nitrous oxide 
in oxygen and sevoflurane while in Group B with 
66% nitrous oxide in oxygen and isoflurane. All the 
patients were ventilated to normocapnia using Drager 
Fabius GS and Jackson Rees circuit according to the 
patient weight. The end-tidal concentration of the 
study agent was adjusted to 1-1.5 MAC in oxygen and 
nitrous oxide. Fresh gas flow was 1.5 litres/minute for 
all children. At the end of surgery infraorbital nerve 
block was given in both the groups for analgesia. The 
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administration of IV fluids was left to the discretion of 
the anesthetist. Operation theatre temperature was kept 
constant around 24°C and surface warming was done.

The nitrous oxide and volatile anesthetic were 
discontinued simultaneously without tapering with 
the last surgical stimulus and the patient was allowed 
to wake up spontaneously with minimal handling. 
Ventilation with 100% oxygen was continued until 
the establishment of spontaneous ventilation. The 
observer blinded to the type of volatile agent used 
for maintenance of anesthesia timed the patient’s 
emergence events from stoppage of anesthesia to first 
gross limb movement, eye opening, establishment of 
regular breathing pattern and extubation 

The criteria for transferring the patient from 
operating room to recovery area were awake, moving 
all the four limbs, normal oxygen saturation with 
no need for mandibular support, patent airway and 
normal respiratory pattern, stable hemodynamics, 
normothermia and pain free.

During the recovery period and postoperatively 
the patient was observed for complications like nausea, 
vomiting, pain, delirium, dysarrhythmia, cyanosis, 
hypothermia and shivering. 

Behaviour was rated on the following four scales; 
1 = calm, 2 = not calm but easily calmed, 3 = not easily 
calmed, moderately agitated or restless, 4 = combative, 
excited or disoriented. 8 For statistical purposes grades 
1, 2 were considered non problematic behaviour, and 
grades 3 or 4 were considered delirium. The observed 

delirium was not treated with any drug.

Descriptive statistics (mean, standard deviation, 
range) were used to summarize patient’s demographic 
data and operative details. The statistical analysis 
was done using two sample unpaired t test and the 
correlation r test.

Observations & Results
The two groups were similar in terms of age, 

weight, sex, duration of study agent and operative 
time. All the children belonged to ASA grade I. 
(Table 1) There was no significant hemodynamic 
changes intraoperatively between the two groups. 
the recovery milestones in minutes after cessation of 
anesthesia were significantly shorter for sevoflurane 
compared with isoflurane. The positive correlation 
between exposure and time to extubation is apparent 
for isoflurane in both age groups demonstrating the 
time sensitive elimination characteristics of isoflurane. 
In our study we observed that in Group A the earliest 
recovery milestone achieved was limb movement 
174.18 ± 85.08 sec followed by spontaneous eye 
opening at 295.24 ± 187.98 sec and lastly establishment 
of spontaneous respiration at    311.48 ± 132.66 sec 
after which the child was extubated. While in Group 
B all the recovery parameters reached their endpoint 
at similar time intervals i.e. spontaneous respiration, 
limb movement and spontaneous eye opening were 
observed at 464.12 ± 228.93 sec, 504.42 ± 216.93 and 
504.42 ± 201.65 respectively after which the child was 

Table I 
Demographic Profile & The Operative Details Of The Patients

Group A Group B
Age in months (Mean ± SD) 9.43 ± 6.89 11.76 ± 7.66
Male: Female 30:12 27:15
Weight in Kg(Mean ± SD) 7.02 ± 1.95 7.83 ± 2.27
Duration of surgery(min) (Mean ± SD) 36.91 ± 9.75 39.52 ± 14.13
Duration of anaesthetic exposure(min) (Mean ± SD) 44.35 ± 11.12 49.71 ± 14.13

II: Time to Reach Recovery Milestones for Patients in Both the Groups(in min)
Parameter (in seconds) Group A Group B P value

Spontaneous respiration (mean ± S.D) 290.52 ± 118.57 483.24 ±237.79 P <0.001

Hip Flexion (mean ± S.D) 168.93 ± 83.37 290.36 ± 209.98 P <0.001

Eye Opening  (mean ± S.D) 266.07 ± 161.75 483.21 ± 188.85 P <0.001

Extubation (mean ± S.D) 319.9 ± 120.36 582.9 ± 249.77 P <0.001
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extubated.

On comparing the incidence of postoperative 
complications, in both the groups, it was found that 
the incidence of delirium was higher 5 (11.9%) in 
Group A, as compared to 1(2.4%) in Group B. The 
overall incidence of  emergence delirium in the study 
was 7.3%. The behaviour assessment score in all the 
patients were 2, 3. No drug was given but the child 
was not disturbed and the parental comfort was enough 
to abort the event. The incidence of laryngospasm 
was 2(4.8%) in Group B, while in Group A 1(2.38%) 
had laryngospasm. All the three patients had a fall in 
saturation upto 90% and were managed with100% 
oxygen with bag and mask. No other respiratory 
complications like coughing, breath-holding and 
respiratory depression were observed in either group. 
The incidence of shivering was higher 2 (4.8%) in 
Group B, as compared to Group A 1(2.4%). There was 
no incidence of nausea, vomiting and hypothermia in 
both the groups. Normocapnia was maintained in both 
the groups.

Discussion
We conducted the study in children undergoing 

elective repair of cleft lip as it is a common procedure 
conducted in infants and young children worldwide9.

There is no clear definition of emergence 
delirium and often it has been used interchangeably 
with emergence agitation. The two have been defined 
independently by Sikich and Lerman who defined 
emergence delirium (ED) as “a disturbance in a child’s 
awareness of attention to his/her environment with 
disorientation and perceptual alterations including 
hypersensitivity to stimuli and hyperactive motor 
behaviour in the immediate postanesthesia period”. 
While emergence agitation is a state of mild restlessness 
and mental distress that unlike delirium does not 
always suggest a significant change in behaviour5,10.

Possible causes of emergence agitation may 
include hypoxemia, metabolic disturbances, pain and 
effects of drugs. Social backgrounds and preschool 
age are confounding factors for post anaesthetic 
agitation8,11,12.

In our study all the subjects were healthy and 
received adequate fluid therapy and there was no oxygen 

desaturation during the study period. Another problem 
is the differentiation between agitated behaviour 
resulting either from pain or from emergence delirium. 
To exclude pain as a relevant factor for agitation we 
introduce rectal suppositories of diclofenac sodium 
soon after intubation. Thus the incidence of delirium 
observed after sevoflurane anesthesia was not 
considered to be due to pain, hypoxia or metabolic 
disturbances. In a study conducted in Asian children 
Bong et al suggested that Asian children are raised in 
authoritarian household usually more compliant on 
induction. It is known that compliance on induction 
correlates negatively with emergence delirium11. This 
observation may also apply in our subjects who were 
of Asian origin.

When analyzing emergence delirium in children 
after general anesthesia, measurement of agitation 
and comparison of studies may be difficult as there 
is no consistent definition and measurement scale for 
emergence delirium or agitation. In this study we used 
an extremely easy   behaviour scale8.

Some authors have postulated that two unique 
intrinsic characteristics of sevoflurane might account 
for development of emergence delirium. First, 
that sevoflurane exerts an irritating side effect in 
the central nervous system and second although 
sevoflurane degradation products appear to cause no 
organ damage themselves, data are lacking on their 
possible interactions with other types of medications13. 
Epileptiform activity has been reported during the use 
of sevoflurane anesthesia in patients with no medical 
history of seizures14,15. The incidence of post operative 
agitation ranges from 10 to 50% but may be as high 
as 80% in paediatric patients14. With sevoflurane 
incidence of emergence delirium as high as 50% has 
been reported16.

In our study the overall incidence of emergence 
delirium was 7.14%. This is in sharp contrast to the 
study conducted by Valley RD et al17 who recorded an 
overall incidence of 32%. The reason for the differences 
in the incidence of emergence delirium between our 
results and their studies could be different age groups.

In our study all the subjects were premedicated 
with promethazine the night before and in the morning 
before the surgery and then received fentanyl and 
nitrous oxide intraoperatively and also the study agent 
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was discontinued and the child with the last surgical 
stimulus and the child was allowed to awaken with 
minimal handling. The trachea was extubated after 
return of spontaneous regular respiration. All these are 
confounding factors which may have contributed to 
low incidence of emergence delirium in both groups.

While the latter gave post operative analgesia 
but no premedication or intraoperative opiod was 
administered. The addition of a small dose of fentanyl 
to inhaled sevoflurane anesthesia decreases the 
incidence of emergence agitation, independent of 
pain control effects as proven in a study conducted by 
Cravero JP et al18.

Unlike our study, in which we noticed a highly 
significant difference in the recovery milestones, 
Valley RD et al and Meyer RR et al17,19 observed no 
significant difference in the recovery milestones. In our 
opinion there is a methodological difference between 
two studies. Valley RD et al in their study reversed the 
neuromuscular block in the last 20 min of the surgery 
and allowed the child to breathe spontaneously. At the 
end of surgery nitrous oxide was discontinued and 
the inhalational agent isoflurane or sevoflurane was 
adjusted to provide an end tidal concentration of 1.5 
MAC. The endotracheal cuffed tube was then removed 
while the child was still deep. They then recorded 
the time from tracheal extubation to spontaneous eye 
opening17. While in a study conducted by Meyer RR 
they induced the patient with thiopentone 8-10mg/kg, 
mivacurium 0.3mg/kg and alfentanil 10-20 µg/kg. For 
maintenance they used either sevoflurane or isoflurane 
in 40% oxygen and 60%air and an age-adjusted 
MAC in the range 0.7-1.3. No additional opiod was 
given. At the end of surgery the halogenated agent 
was discontinued and the child was extubated after 
showing purposeful movements19.

In our study since the children were premedicated 
with promethazine, opiod analgesia was used 
intraoperatively, rectal suppository of diclofenac 
sodium was effective in preventing post operative pain 
and extubating the child with minimal handling may 
have contributed to prolonged recovery profile.

In our study we extubated children when they 
were fully awake, which may account for the 4% 
incidence of laryngospasm in Group B same as 
reported by Pounder et al20. They suggested that the 

use of isoflurane is associated with more coughing 
and airway obstruction than with the use of halothane 
in children who were awake when the trachea is 
extubated. If the trachea is extubated, while the children 
are deeply sedated then there is no difference between 
the two agents. Pandit et al reported that the increase in 
airway irritability seen with isoflurane may be less of a 
problem on emergence, than on induction21.

In our study there was statistically significant 
difference in the time taken to achieve recovery 
endpoints when comparing sevoflurane with isoflurane 
which some clinicians may not consider clinically 
significant . Children who were extubated while 
breathing sevoflurane reached an arousable state more 
quickly than those breathing isoflurane. Based on the 
different blood gas partition coefficient for sevoflurane 
(0.65) versus isoflurane (1.4), a more rapid emergence 
is expected with sevoflurane22.

We have observed a positive correlation between 
the duration of anaesthetic exposure and the emergence 
times with isoflurane, which was not present with 
sevoflurane. Patients receiving isoflurane showed 
progressive lengthening of times to attain early recovery 
endpoints with increasing duration of isoflurane 
exposure.  A theoretical explanation has been provided 
by Campbell C et al, using the pharmacokinetic model. 
It would appear that emergence from anesthesia under 
the condition of the study has much greater dependence 
on the relative solubilities of the two volatile agents 
in blood and is less influenced by their affinity for 
tissues. Indeed inspite of similar tissue /blood partition 
coefficients, accumulating the depots of anaesthetics 
especially in the vessel rich tissues over time have 
minimal effect on emergence from sevoflurane while 
prolonging that from isoflurane23.

Elimination of a volatile agent is dependent on 
the alveolar ventilation, and while the young child 
breathing spontaneously may have greater ventilatory 
depression than older children because of increased 
sensitivity to central nervous system depressants; 
the ratio of alveolar ventilation to functional residual 
capacity is much greater24. This latter property results 
in a more rapid exchange in alveolar gas, and therefore 
a faster elimination of the inhalational agent.

Conclusion: Volatile anaesthetics have their own 
unique advantages and disadvantages.  The new era of 
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inhalational anaesthetics with low blood gas partition 
coefficients have proved to be beneficial in paediatric 
anesthesia due to rapid induction and emergence. 
From our study we can say that lower incidence of 
emergence delirium and early recovery milestones 

with sevoflurane has helped in early extubation of our 
patients.
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Abstract
Background: The aim of this study was to compare the effects of analgesia with remifentanil 

versus anesthesia with propofol and alfentanil on in vitro fertilization outcome.

Methods: The study included 58 women undergoing ultrasound transvaginal oocyte retrieval, 
who were randomized to receive either analgesia with remifentanil (n=29) or anesthesia with 
propofol and alfentanil (n=29). The subjects were compared for number of collected and matured 
oocytes, fertilization rate, cleavage rate, implantation rate, pregnancy rate, and embryo quality. 
Anesthesia related side effects and both patient and gynecologist satisfaction were recorded.

Results: There were no significant differences in collected oocytes, matured oocytes, 
fertilization and cleavage rate, embryo quality and implantation and pregnancy rate between the 
two groups. There was no difference regarding side effects and both patient and gynecologist 
satisfaction.

Conclusions: Analgesia with remifentanil compared with anesthesia with propofol and 
alfentanil, provided equally effective and safe anesthesia during ultrasound transvaginal oocyte 
retrieval.

Introduction
Ultrasound transvaginal oocyte retrieval constitutes a day case surgery and can be performed 

under different patterns of anesthesia such as sedation, and general or locoregional anesthesia1-3. 
However, the administered anesthetic agents, opiates and local anesthetics have been detected 
in the follicular fluid4-6, and their deleterious potentials on the oocytes have been reported in 
experimental studies7,8. In human beings, previous studies have investigated the effect of anesthesia 
on reproductive techniques outcome but have yielded contradictory findings9-12. Differences 
with regard to the study design and randomization, the anesthetic drugs used, or the anesthetic 
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technique performed, may are attributed to these 
different findings. Thus, we re-examined the question 
of whether anesthetic regimen used during ultrasound 
transvaginal oocyte retrieval is associated with in vitro 
fertilization (IVF) outcome using a standard research 
protocol.

Propofol, remifentanil, and alfentanil are 
indicated for anesthesia provision in day case 
operations due to their rapid onset of action and short 
duration. In the present prospective randomized study, 
our primary goal was to compare the effect of analgesia 
with remifentanil versus anesthesia with propofol and 
alfentanil on IVF outcome in terms of their impact 
on fertilization rate, cleavage rate, implantation rate, 
pregnancy rate, and embryo quality. A secondary aim 
was to compare their anesthetic profile with regard to 
their efficacy, safety and acceptance of both patient 
and gynecologist.

Materials and Methods
The clinical trial took place at the “ATTIKON” 

University Hospital (Athens, Greece) after the study 
protocol was approved by the Hospital Ethics and 
Research Committee (Chairperson Prof S. Raptis) 
on 18 February 2004. The study was a prospective 
randomized comparative study and performed in 
accordance with good clinical practice guidelines. 
All oocyte retrieval procedures were performed by 
the same gynecologist. Written informed consent was 
obtained from all women.

Patients
Fifty eight women, ASA I-II, scheduled for 

ultrasound transvaginal oocyte retrieval as day-case 
patient, were enrolled in the present study. Ovarian 
stimulation was performed with either gonadotrophin 
releasing hormone (GnRH) analogue (protocol I) 
or GnRH antagonist (protocol II) and followed 
by recombinant follicular stimulating hormone 
(rFSH). Human chorionic gonadotrophin (HCG) was 
administered when at least three follicles attained a 
mean diameter of 17 mm. Ultrasound transvaginal 
oocyte retrieval was performed 36-38 hours after 
HCG administration. The prognostic factors as age, 
body weight, duration of anesthesia, smoking habit, 
infertility (primary or secondary) and IVF protocol 

were recorded.

Exclusion criteria
Exclusion criteria in terms of anesthesia 

included: patient refusal, morbid obesity, increased 
gastroesophagic reflux; history of severe cardiovascular, 
respiratory or other systemic disease; known history of 
allergy or sensitivity to any anesthetic drug used in the 
present study.

In terms of infertility history the exclusion criteria 
included: women’s age >44 years; primary ovarian 
failure and basal FSH>12 IU/L; women to be known 
as poor responders in previous IVF cycles (less than 3 
oocytes obtained); women with more than 3 previous 
attempts.

Study design
All patients were fasted and unpremedicated, and 

received midazolam 2 mg intravenous (iv) just before 
starting the procedure. Afterwards, women were 
randomly assigned into two groups (with the closed 
envelope method, 29 women each group) and received 
either analgesia with remifentanil (UltivaTM solution 
50 μg.ml-1) (REM group) or anesthesia with propofol 
and alfentanil (PA group).

In REM group, a bolus dose 1 μg.kg-1 of 
remifentanil was administered slowly during one 
minute following by a continuous iv infusion in a rate 
of 0.15-0.4 μg.kg-1.min-1. In PA group, induction of 
anesthesia was achieved with iv propofol 2 mg.kg-1 and 
alfentanil 15 μg.kg-1, and was maintained with propofol 
continuous infusion in a rate of 2-4 mg.kg-1.h-1. The 
continuous infusion of either remifentanil or propofol 
was stopped after the extraction of the last oocyte, 
while the total dose given was recorded, respectively. 
All patients were spontaneously breathing. A Venturi 
mask was used to provide a 50% oxygen-enriched 
air. Noninvasive blood pressure (NIBP), ECG, SpO2 
(Datex-Ohmeda, 5250 RGM, Louisville, USA), and 
end tidal PCO2 were included in the intraoperative 
monitoring.

Intraoperatively, adverse effects such as airway 
obstruction and rigidity, as well as the necessity for 
ventilation support using the bag-mask technique 
(whenever an increase of end-tidal PCO2 >40 mmHg 
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or a decrease of SpO2 <97% was observed) were 
recorded. Moreover, intra- and/or postoperative 
nausea and vomiting was estimated using a 4-scale 
descriptive scale (none, nausea only, less than 
2 episodes of vomitus, more than 2 episodes of 
vomitus). Duration of anesthesia, total number of 
collected oocytes, and number of matured oocytes 
were also recorded. Postoperatively, both patient 
and gynecologist satisfaction regarding anesthetic 
technique was assessed by a 2-point scale (yes/no) 
for the following questions: Are you satisfied with the 
anesthetic technique used? Would you prefer again the 
same anesthetic?

Laboratory Fertilization Procedures
During oocyte retrieval procedure, the 

embryologist (who was blinded to the group 
allocation) examined the follicular aspirates under 
a stereo dissecting microscope with heated stage at 
approximately 37oC and collected the oocytes inside a 
4 well culture dish filled with HEPES Buffered MHTF 
(Modified Human Tubal Fluid) covered with sterile 
mineral oil. As soon as the oocyte retrieval procedure 
was completed, the oocytes recovered were washed and 
transferred in pre-equilibrated culture medium (IVF 
Fertilizing medium) inside a 4 well culture dish. The 
name of the patient and the precise oocyte number were 
clearly written on top of the dish. Then the embryologist 
returned the specific dish inside the incubator, where it 
remained until the time of insemination (approximately 
3-4 hours after oocyte retrieval procedure or 40 hours 
after ovulation induction). The interval between the 
induction of sedation and transfer of retrieved oocytes 
into the incubator and culture medium was less than 
15 minutes.

The incubators in IVF are using 6% CO2 gas or 
gas mixture, in order to maintain stable pH (7.2-7.4) in 
the culture medium and temperature (37o C).

After insemination the embryologist returned 
the oocytes inside the incubator where they were 
remaining overnight. The next morning (16-20 hours 
after insemination), fertilization was assessed under 
an inverted microscope and normal fertilized oocytes 
were transferred in a new culture dish with fresh 
pre-equilibrated culture medium (cleavage medium) 
and returned inside the incubator where they were 

remaining until the day of transfer (usually day-2 or 
day-3 after oocytes retrieval procedure).

Oocytes were fertilized either via the conventional 
insemination (IVF) or the intracytoplasmic sperm 
injection (ICSI) based on the couples’ fertility 
history. ICSI was performed in cases with male 
factor or previous failure of fertilization in standard 
IVF, in some cases of unexplained infertility as 
well. Fertilization was assessed 16-18 hours after 
conventional insemination or ICSI procedure. Embryo 
transfer was performed either on day 2 or day 3 after 
the oocyte retrieval. Up to 3 embryos were transferred 
according to the couples’ clinical features. Good 
quality embryos were defined as grade-1 and grade-2 
according to the morphological features following the 
scale 1-5 (grade-1: the best, grade-5: the worst)13. IVF 
parameters under investigation were: Fertilization rate: 
number of oocytes fertilized to the number of oocytes 
obtained;

Cleavage rate: number of embryos divided to the 
total number of embryos; Embryo quality: the number 
of good quality embryos meaning the total number of 
grade-1 and grade-2 embryos;

Frozen embryos: The number of grades 1 and 2 
embryos were cryostored. According to the protocol 
only good embryos (grade 1 and 2) are cryostored; 
Implantation rate: number of gestational sacs to the 
number of embryos transferred;

Clinical pregnancy rate: no of ongoing 
pregnancy>16 weeks of gestation/ total women who 
underwent IVF treatment per transferred.

Statistical Analysis
Based on data obtained from our centre we 

calculated that approximately 66.67% of the total 
number of oocytes would be fertilized. We estimated 
that a 25% difference on the fertilization rate of oocytes 
between the two groups (α = 0.05; 1-β= 80%) would 
be clinically significant and therefore a minimum 
of 135 oocytes would be required per group. Given 
our sample characteristics (poor IVF responders and 
women with more than 3 previous attempts would be 
excluded) we calculated from our centre statistics that 
approximately 5 oocytes would be retrieved as a mean 
from each woman. We therefore decided to enroll at 
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least 28 women per group to reach adequate power.

Statistical analyses were performed with SPSS 
13.0 for Windows (SPSS Inc., Chicago, IL, USA). 
Results in text and tables are expressed as mean ± SD, 
number/percentage within group or median (range) as 
appropriate. Normally distributed data were analyzed 
using the Student’s T test or analysis of variance for 
repeated measurements with the Bonferroni correction, 
whereas for analysis of categorical and skewed data 
Mann – Whitney U test, χ2 test, or Kruscal-Wallis tests 
were used as appropriate. Regression analysis was 
used in order to assess impact of independent variables. 
A value of P < 0.05 was considered statistically 
significant.

Results
Fifty eight women were consecutively enrolled 

in the present study (Figure 1). Demographics and 
prognostic factors are listed in table 1. No significant 
differences in age, body weight, smoking habit, ASA 
physical status, cause of infertility, ovulation protocol 
used and duration of anesthesia were observed. In all 
patients the recorded changes of heart rate and NIBP 
during the observation period where without any 
clinical importance, as these changes were less than 
20% of the baseline values. Remifentanil consumption 
was 485 ± 215 μg in the REM group and the 
average infusion rate was 0.334 μg/kg/min. Propofol 
consumption was 188 ± 73 mg in the PA group and the 
infusion rate averaged 2.97 mg/kg/hr.

Assessed for eligibility (n=58 ) 

Excluded (n=0) 

   Not meeting inclusion criteria 

(n=0) 

   Declined to participate (n=0) 

   Other reasons (n=0 ) 

Analysed (n= 29) 

Excluded from analysis (n=0) 

Lost to follow-up (n=0) 

Discontinued intervention (n= 0) 

Allocated to intervention (n= 29) 

 Received allocated intervention (n=29) 

 Did not receive allocated intervention  

(n= 0) 

Lost to follow-up (n=0) 

Discontinued intervention (n= 0) 

Allocated to intervention (n=29) 

 Received allocated intervention (n=29) 

 Did not receive allocated intervention 

(n=0) 

Analysed (n= 29) 

Excluded from analysis (n=0) 
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Table 1 
Patient demographics, cause of infertility, ovarian stimulation 

protocol used and duration of anesthesia in the two groups�

PA
n=29

REM
n=29

p

Age (yrs) 35.5 ± 5 34 ± 4.8 0.245

Weight (kg) 61.5 ± 7 62 ± 10 0.669

Smokers (n/%) 9/31% 8/28% 0.773

ASA class (I/II) 28/1 27/2 0.553

Cause of Infertility 
(Primitive/Secondary)

24/5 27/2 0.227

Ovarian stimulation 
protocol (I/II)*

13/16 11/18 0.594

Anaesthesia time (min) 21.4 ± 8 20.4 ± 7 0.646
* Protocol I: ovarian stimulation with gonadotrophin releasing 
hormone analogue.
Protocol II: ovarian stimulation with gonadotrophin releasing 
hormone antagonist.
PA = propofol-alfentanil group, REM = remifentanil group.

The side effects recorded in both groups (table 2) 
were similar with the exception of airway obstruction 
and need for bag ventilation that was significantly 
higher in the PA group. Though no difference was 
observed regarding nausea and vomiting, two patients 
in propofol-alfentanil group had 1 episode of vomiting 
postoperatively. Patient satisfaction was similar in 
both groups (PA=29 patients, REM=27 patients) and 
the vast majority of patients were willing to repeat the 
procedure with the same anesthesia protocol (PA=29 
patients, REM=27 patients). Similarly, surgeon 
satisfaction was similar in both groups and only in one 
patient per group the surgeon was not satisfied with the 
anesthesia protocol.

Table 2 
Incidence of side effects in the two groups

PA
n=29

REM
n=29

P

Nausea and vomiting: 
    - None
    - Nausea
    - < 2 episodes of vomitus
     - > 2 episodes of vomitus

27
0
2
0

29
0
0
0

0.150

Airway Obstruction 6 1 0.044
Need for Mask Ventilation 23 5 0.001
Rigidity 0 1 0.313

PA = propofol-alfentanil group, REM = remifentanil group.

The number of oocytes retrieved, fertilized as well 
as the number of embryos cleaved and transferred are 
summarized in table 3. We also report the mean number 
of frozen embryos in each group. A post hoc power 
analysis revealed that from the data obtained from our 
study, power was calculated 87% for cleavage rate and 
89% for the implantation rate. The results did not differ 
significantly in the two groups. On the contrary we 
observed a difference in the cleavage characteristics 
according to their morphological criteria. More 
grade-1 embryos were recorded in the REM group 
whereas more grade-3 embryos were recorded in the 
PA group and this finding was statistically significant. 
However when these results were adjusted for age 
using regression analysis the difference observed in 
embryo quality was no longer statistically significant. 
No other significant differences were observed in 
the implantation rate or the number of embryos that 
achieved pregnancy (table 3).

Table 3 
Effect of anesthetic technique on in vitro fertilization outcome

PA REM P

Women 29 29 -
Oocytes retrieved (n) 230 271 -
Mature oocytes (n / %) 155 / 67% 199 / 73% NS
Oocytes fertilized (n/%) 146 / 63.5% 165 / 60.8% NS
Embryos cleaved (n/%) 112 / 76.7% 129 / 78.2% NS
Embryos transferred (n) 59 58

- Quality 1 embryos 
(n)
- Quality 2 embryos 
(n)
- Quality 3 embryos 
(n)

28
23
8

36
21
1

0.0382

Embryos cryostored 
(mean ±SD)

1.4 ± 2.3 2.5 ± 3.8 NS

Embryos implanted 
(n/%)

12 / 20.3% 15 /25.8% NS

Clinical pregnancy rate 10/29 (34.4%)10/29 (34.4%) NS

PA = propofol-alfentanil group, REM = remifentanil group. NS 
= not significant.

Discussion
In the present study, we investigated comparatively 

two different anesthetic techniques performed to 
women undergoing ultrasound transvaginal oocyte 
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retrieval: analgesia with remifentanil versus anesthesia 
with propofol and alfentanil. We tested the hypothesis 
of whether these two different anesthetic regimens 
could affect differently the IVF outcome and we 
found no differences between them with respect to 
the number of collected and matured oocytes, and the 
fertilization, cleavage, implantation and pregnancy 
rate, respectively. The observed pregnancy rate in both 
groups was similar and was in agreement with the 
pertinent literature on IVF achieved pregnancy rate14. 
On the contrary, the superiority of remifentanil was 
revealed initially with regard to the quality of embryo 
transferred. However, this difference failed to hold true 
when our results were adjusted for age. Noticeably, no 
difference was observed in the number of the frozen 
embryos, and we have to point out that the frozen 
embryos were only good quality, since according 
to our protocol only good quality embryos (grade-1 
and grade-2) were cryostored. The embryo quality 
is strongly related to the implantation potential, that 
means the likelihood of implantation for grade-1 and 
grade-2 embryos is higher compared to grade 3 and 415. 
So far, no differences in terms of embryo quality have 
been described between the two different protocols 
used for ovarian stimulation16, but it is well known that 
IVF success is multifactorial hence a multiplicity of 
other variables may play a role.

Oocyte retrieval is a short but quite stressful 
experience for women. Social and psychological 
factors contribute to the stress, while pain results from 
penetration of the vaginal mucosa and the ovarian 
capsule. In the present study, midazolam was given to 
all patients for allaying their anxiety, since midazolam 
has not been proven having detrimental effects 
on IVF outcome, although small amounts of this 
benzodiazepine can be detected in follicular fluid4,17.

For analgesia provision during the entire procedure 
we administered either alfentanil or remifentanil. 
Both opioids are indicated for day-case procedures 
due to their pharmacokinetic profile. Alfentanil has 
been shown to have a very low penetration into the 
follicular fluid achieving concentrations about ten-
fold smaller than those in the serum at the same time 
points5. Continuous intravenous administration of 
remifentanil for oocyte retrieval was compared with 
local anesthesia in a recent study by Milanini et al, 

who found that remifentanil facilitates the retrieval of 
oocytes without interfering in their quality or embryo 
score3. Moreover, Hammadeh et al, recommend the 
use of remifentanil for IVF oocyte retrieval, since 
they did not find any negative effect on IVF outcome, 
when they compared the combination of remifentanil 
with either propofol or isoflurane versus sedation with 
midazolam or propofol18. Of interest, their cleavage and 
pregnancy success rates (namely, 53.3% and 23.6%, 
respectively) were lower than our findings in those 
patients who received remifentanil (78.2% and 25.8%, 
respectively). These differences could be attributed to 
the fact that in their study remifentanil was not used 
as a sole anesthetic agent but was administered in 
combination with either propofol or isoflurane.

Propofol is widely used in assisted reproduction 
but its effect on IVF outcome has not been completely 
clarified. Though Christiaens et al6, have shown that 
propofol follicular concentration increases with 
time, more recent studies have not documented 
a determinant effect on reproductive outcome9,11. 
In a comparison between propofol-based general 
anesthesia and paracervical block, no difference has 
been found between the fertilization rates or embryo 
cleavage characteristics12. Conversely, Coetsier et al, 
report a time-depended toxic effect of propofol even at 
very low concentrations depending on the duration of 
the exposure, but a small number of patients have been 
included in their study19.

In a retrospective study by Wilhelm et al, patients 
who received analgesia with remifentanil had a 
significantly greater pregnancy rate with IVF (28.2%) 
comparing to those underwent general anesthesia with 
either propofol or isoflurane and alfentanil (16.3%)20. 
Three reasons may have contributed to the decreased 
pregnancy rate observed in their work in those patients 
who underwent general anesthesia. First, the propofol 
maintenance rate used in the above study (4-8 mg.kg-

1.h-1) was two-fold higher comparing to our study 
(propofol continuous infusion 2-4 mg.kg-1.h-1). Second, 
in their study the duration of anesthesia was significantly 
longer with general anesthesia than with remifentanil 
analgesia (namely, 50±12 vs 28±8, respectively), a 
fact with increased clinical significance as prolonged 
exposure to anesthetics may adversely affect oocyte 
fertilizability19. Third, propofol co-administered 
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with 60% N2O in oxygen, a combination which has 
been proven to have deleterious effect on oocytes 
and cleavage ratio21. In our prospective randomized 
study, a 50% oxygen-enriched air was provided to all 
patients, while no difference was revealed between the 
two groups regarding the duration of anesthesia (mean 
time was 20.4 and 21.4 in remifentanil and propofol-
alfentanyl group, respectively), which was almost 2.5 
fold shorter than the mean time observed in the general 
anesthesia group of the above study.

The optimal anesthetic technique for IVF should 
provide increased comfort level of both patient and 
gynaecologist to maximize the harvesting of oocytes, 
and have no side effects. Therefore, we compared the 
anesthetic profile of analgesia with remifentanil versus 
general anesthesia with propofol and alfentanil. In the 
present study, no differences were revealed between 
the two under investigation anesthetic techniques 
regarding the number of collected oocytes, side 
effects (with the exception of the observed increased 

airway obstruction and need for bag-mask ventilation 
in propofol-alfentanyl group), and satisfaction. 
Both patients and gynecologist reported increased 
satisfaction, a fact that is really important, since there 
is lack of studies regarding patient and/or gynecologist 
satisfaction, especially with anesthesia performed for 
reproductive procedures.

In conclusion, the clinical suitability for 
ultrasound transvaginal oocyte retrieval of both 
analgesia with remifentanil and anesthesia with 
propofol - alfentanil has been shown in our study. Both 
anesthetic regimens revealed similar anesthetic profile 
with regard to their efficacy, safety, and satisfaction of 
both women and gynecologist, and affected similarly 
fertilization, cleavage, embryo quality, implantation, 
and pregnancy rate. However, the present study was 
limited to embryo quality test and not to the whole 
pregnancy process and neonate development, thus 
further investigation is needed to confirm and extend 
our findings.



692 MATSOTA, P. et. al

References
1. jain d, KoHli a, gUPta l, BHadoria P, anand r: Anaesthesia for In 

Vitro Fertilisation. Indian J Anaesth; 2009, 53:408-413.
2. Botta g, d’angelo a, d’ari g, merlino g, cHaPman m, 

grUdzinsKas g: Epidural anesthesia in an in vitro fertilization and 
embryo transfer program. J Assist Reprod Genet; 1995, 12:187-90.

3. milanini mn, d’onofrio P, melani novelli am, daBizzi s, cozzi 
c, evangelisti P, qUttadamo l, noci i: Local anesthesia versus 
intravenous infusion of remifentanil for assisted reproductive 
technologies. A retrospective study. Minerva Ginecol; 2008, 60:203-
7.

4. cHoPineaU j, Bazin je, terrisse mP, saUtoU v, janny l, sHoeffler 
P, Bastide P: Assay for midazolam in liquor folliculai during in vitro 
fertilization under anaesthesia. Clin Pharm; 1993, 12:770-3.

5. sHaPira sc, cHrUBasiK s, Hoffmann a, laUfer n, lewin a, 
magora f: Use of alfentanil for in vitro fertilization oocyte retrieval. 
J Clin Anesth; 1996, 8:282-5.

6. cHristiaens f, janssenswillen c, verBorgH c, moerman e, 
devroey P, van steirtegHem a, camU f: Propofol concentrations 
in follicular fluid during general anaesthesia for transvaginal oocyte 
retrieval. Hum Reprod; 1999, 14:345-348.

7. alsalili m, tHornton s, fleming s: The effect of the anaesthetic, 
Propofol, on in-vitro oocyte maturation, fertilization and cleavage in 
mice. Hum Reprod; 1997, 12:1271-4.

8. janssenswillen c, cHristiaens f, camU f, van steirtegHem a. The 
effect of propofol on parthenogenetic activation, in vitro fertilization 
and early development of mouse oocytes. Fertil Steril; 1997, 
67:769-74.

9. HUang Hw, HUang fj, KUng ft, tsai my, lin H, cHang sy, HsU 
yH, cHang Hw: Effects of induction anesthetic agents on outcome 
of assisted reproductive technology: a comparison of propofol and 
thiopental sodium. Chang Gung Med J; 2000, 23:513-9.

10. Palot m, HariKa g, visseaUx H, gUillet H, Pigeon f, leon a, 
rendoing j: Use of nitric oxide in general anaesthesia for oocyte 
retrieval. Ann Fr Anesth Reanim; 1989, 8:R147.

11. Ben-sHlomo i, mosKovicH r, golan j, eyali v, taBaK a, sHalev 
e: The effect of propofol anesthesia on oocyte fertilization and early 
embryo quality. Hum Reprod; 2000, 15:2197-9.

12. cHristiaens f, janssenswillen c, van steirtegHem ac, devroey 
P, verBorgH c, camU f: Comparison of assisted reproductive 
technology performance after oocyte retrieval under general 
anaesthesia (propofol) versus paracervical local anaesthetic block: 
a case-controlled study. Hum Reprod; 1998, 13:2456-60.

13. elder K, dale B: Embryo quality and selection for transfer. In: 
Elder K, Dale B (editors): In vitro fertilization (2nd ed). Cambridge: 
Cambridge University Press; 2000, pp. 167-74.

14. troUt sw, vallerand aH, Kemmann e: Conscious sedation for in 
vitro fertilization used in paracervical block during oocyte retrieval. 
J Assist Reprod Genet; 2003, 20:8-12.

15. coHen j, inge Kl, sUzman m, wiKer sr, wrigHt g: 
Videocinematography of fresh and cryopreserved embryos: a 
retrospective analysis of embryonic morphology and implantation. 
Fertil Steril; 1989, 51:820-7.

16. KoliBianaKis em, collins j, tarlatzis Bc, devroey P, diedricH K, 
griesinger g: Among patients treated for IVF with gonadotrophins 
and GnRH analogues, is the probability of live birth dependent on 
the type of analogue used? A systematic review and meta-analysis. 
Hum Reprod Update; 2006, 12:651-71.

17. swanson r, leavitt m: Fertilization and mouse embryo development 
in the presence of midazolam. Anesth Analg; 1992, 74:549-54.

18. HammadeH me, wilHelm w, HUPPert a, rosenBaUm P, scHmidt w: 
Effects of general anaesthesia vs. sedation on fertilization, cleavage 
and pregnancy rates in an IVF program. Arch Gynecol Obstet; 1999, 
263:56-9.

19. coetsier t, dHont m, de sUtter P, mercHiers e, versicHelen l, 
rosseel mt. Propofol anaesthesia for ultrasound guided oocyte 
retrieval: accumulation of the anaesthetic agent in follicular fluid. 
Hum Reprod; 1992, 7:1422-4.

20. wilHelm w, HammadeH me, wHite Pf, georg t, fleser r, 
Biedler a: General anesthesia versus monitored anesthesia care 
with remifentanil for assisted reproductive technologies: effect on 
pregnancy rate� J Clin Anesth; 2002, 14:1-5.

21. Palot m, visseaUx H, HariKa g: Effect of nitrous oxide and/or 
halothane on cleavage rate during general anaesthesia for oocyte 
retrieval. Anesthesiology; 1990, 73:A930.



693 M.E.J. ANESTH 21 (5), 2012

DOES MANAGEMENT OF CARDIAC ARREST 
SCENARIOS DIFFER BETWEEN RESIDENTS 

OF DIFFERENT DISCIPLINES? A COMPARISON 
WITH SIMULATION

meHmet emin aKsoy*, dileK KitaPcioglU**, 
gUlay eren*** and cengiz yUmrU**

Abstract
Background: Training multidisciplinary teams using simulation allows for communication, 

development and maintenance of teamwork. In this study we compared the behavior of residents 
from emergency and anesthesiology departments on treatment of cardiac arrest.

Methods: 42 anesthesiology and 29 emergency residents are included in the study. Two 
scenarios were designed for diagnosis and treatment of asystole and ventricular fibrillation. First 
scenario was a case with ventricular fibrillation (VF) and the second was an asystole case. ACLS 
protocols were used for assessment. Age, years of training, and years in practice were compared 
for each group.

Results: Anesthesiology residents attempted to secure the airway immediately after checking 
the carotid pulse and began the cardiac compressions. After intubation, the vast majority (88%) of 
participants monitorized the patient. Only 11.9% of the residents started compressions and were 
reminded to monitorize the patient.

Emergency residents immediately started CPR with compressions and ventilation by mask. 
79.3% of them decided to intubate after a few compressions but 20.7% of them didn’t attempt it. 
50% of the residents monitorized the simulator whereas the other half was reminded to. There 
was no significant difference between the groups in terms of ventricular fibrillation and asystole 
management, but the age of the doctors was a decisive factor affecting the success in the VF 
simulation.

Conclusions: This study demonstrates the use of simulation to identify the deficiencies in 
basic knowledge and the skills of emergency and anesthesiology residents. It highlights the need to 
emphasize criteria that should be used in resuscitation.

Keywords: anesthesiology, simulation, ACLS protocol, medical education.

* Biomedical Engineering, Turkish Ministry of Health, Istanbul Health Directorate.
** Taksim Training and Research Hospital.
*** Bakirkoy Dr Sadi Konuk Training and Research Hospital, Departments of Anesthesiology and Intensive Care, Turkish 

Ministry of Health, Istanbul Health Directorate, Simmerk Advanced Medical Simulation Center, Istanbul, TURKEY.
 Corresponding Author: Gulay Eren, Büyükdere cad. Binbircicek sok. No:2 K:4 34330 Levent/İstanbul, TURKEY. 

E-mail: glyeren@mynet.com. Phone: +90 212 2683545, Cell: +90 505 4782578, Fax: +90 212 2842255.



694 AKSOY, M. E. et. al

Introduction
Simulation in medicine was first introduced in 

the 1960s, although increased attention to medical 
simulation did not emerge until the 1980s when 
advances in technology allowed for increased 
feasibility in producing high-fidelity simulators1.

There are many reasons why simulation is used in 
medical education. First and foremost, use of simulation 
provides no risk to patients; errors may be elicited and 
corrected without consequence. Simulation also allows 
the creation of a wide variety of scenarios including 
less frequent but critical events. Simulation provides 
flexible, job-specific training and hierarchical learning 
that can be tailored to a participant’s skill level and/or 
learning style. Simulation can also be used at any time, 
in an on-demand manner. Thus, training does not have 
to be delayed due to “real patient” variables. Simulators 
have predictable behavior and are available at any time 
to fit curriculum needs. In addition, simulators can be 
programmed to simulate selected findings, conditions, 
situations and complications. Simulators also allow 
standardized experience for all trainees and be used 
repeatedly with fidelity and reproducibility2.

Evaluations of clinical performances during 
actual events are often made retrospectively. But these 
cases vary in terms of complexity and type of event, 
which makes it difficult to compare the behavior 
of clinicians in different crisis situations. Realistic 
patient simulators offer a tool for the reproducible 
presentation of complex critical events. Mannequins 
for cardiopulmonary resuscitation have been used to 
evaluate performance of the technical actions of basic 
and advanced cardiac life support (ACLS) protocols. 
Realistic simulators have also been used to assess the 
decision-making skills of anesthesiologists during 
simulated crisis situations.

Training multidisciplinary teams by using 
simulation allows the instructors to evaluate the 
performances for communication skills, decision 
making capabilities. In fact, team training has become 
increasingly important3.

We run a simulation center founded by Istanbul 
Health Directorate of Turkey since 2007. In this 
advanced medical simulation center, residents from 
different medical departments like anesthesiology, 

emergency medicine, general surgery, gastroenterology, 
radiology and urology are trained with different 
medical simulators according to a schedule. For 
anesthesiology, METI HSP6 high-fidelity simulation 
system is used to simulate physiological functions and 
disease states for educational purposes with intentional 
scenarios.

During the past 15 years there have been 
dramatic changes in the field of emergency medicine. 
The development of a structured training program, 
fellowship examination and intercollegiate faculty, 
have produced a breed of emergency physicians who 
now have to manage critical conditions within their own 
departments. However experience at major incidents 
has shown that anesthetists still have a valuable role in 
the emergency room (ER). Triage, resuscitation, relief 
of severe pain and occasionally anesthesia at the site 
of the incident will be requested from the anesthesists4.

So it is not surprising to see these two 
departments working in the ER side by side. In our 
country they often work together as a team especially 
for the management of patient with cardiac arrest. The 
aim of this study was to compare the residents of the 
two departments on the cardiac arrest cases, which are 
often encountered incidents at the ER, and to evaluate 
their clinical performances.

Materials & Methods
42 anesthesiology residents and 29 emergency 

medicine residents from two different state hospitals 
of Istanbul were included in this study. Written 
informed consent was obtained from all subjects for 
video recording and subsequent analyses of their 
performances.

Our main anesthesiology simulation room 
includes a patient stretcher, directional lighting 
fixtures, equipment and drug carts, an anesthesia unit, 
utility fixtures (such as O2, forced air and suction), 
a defibrillator/monitor and vital signs monitor. The 
simulation procedure and the video output of the 
vital signs monitor are recorded with a digital video 
recorder. All of these instruments were used to 
enhance the realism of the simulation. The instructors 
were usually in a control room separated by a one 
way glass window from the simulation room. METI- 
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HSP6 (Medical Education Technologies Incorporated, 
Sarasota, FL, USA) is a full-size, computer controlled 
mannequin (patient) with a variety of physiological 
functions (e.g. heart and breath sounds, pulses, end-
tidal carbon dioxide). Events can be programmed in 
advance and the simulator reacts in a physiologically 
and pharmacologically appropriate manner to 
management actions. Monitors respond immediately 
to interventions and demonstrate both negative and 
positive consequences.

The patient mannequin was on the stretcher, 
and the roles of the emergency staff and the 
accompanying person of patient was scripted and acted 
by the instructor. Instructors playing the role of the 
accompanying persons provided the appropriate panic 
behavior during the simulation. Two clinically realistic 
scenarios were developed to simulate asystole and 
ventricular fibrillation. Subjects were divided into two 
groups: Group 1 consisted of resident anesthesiologists 
with varying clinical experience, and Group 2 of 
residents of emergency medicine.

Just prior to the simulation session, residents 
were instructed to manage the patient as they would 
do in the emergency room and verbalize all their 
observations, possible problems, and treatments 
administered. Instructors also scored the participants 
by using recorded video data.

Demographic data, including age, training 
(duration of residency, and medical experience), 
and location of practice, were collected from all 
participants. All participants received a 30-min 
familiarization of the mannequin and the environment, 
physiologic monitor, and simulation facility. They 
were given the same scenarios consisting of:

1) Ventricular fibrillation (VF): a 27 years old 
case presented by a witness to ER with a collapse out 
of hospital,

2) Asystole: a 65 years old case found unconscious 
nearby the hospital and brought to ER within 5 minutes.

The instructors were certified in simulation 
instructing program. All performances by participants 
were video-recorded by digital means for subsequent 
review and assessment.

Depending on 2010 ACLS protocols, 
management of the cardiac arrest was scored with 

“score 3” when everything in the protocol was 
fulfilled. In case of minor deviations, including 
small changes from the protocols for counter shock 
energies, drug dosages, or the order of drugs, the 
score was considered as “score 2”. Failure to diagnose 
the rhythm, failure to counter shock or to administer 
epinephrine were accepted as major deviations from 
the protocol leaded to “score 1”.

After completion of the simulation scenarios, 
participants were asked to evaluate the realism of 
their experience on a 10-point visual analog scale 
(VAS), whereas a rating of 0 indicated an unrealistic 
experience and a rating of 10 indicated a completely 
realistic experience. A discussion of the experience 
was undertaken with each subject at the end of the 
simulation.

Statistical Analysis
For statistical analyses NCSS (Number 

Cruncher Statistical System) 2007& PASS 2008 
Statistical Software (Utah, USA) programs 
were used. Power analysis done before the 
study showed that: taken as ∆:8,5 SD:10, for 
power of 0.80 and α:0.05; the subject number 
of groups was to be 22. Age, years of training, 
and years in practice were compared for each 
group using one-way analysis of variance (one 
way ANOVA). Mean realism VAS scores for 
all groups were compared using a one-way 
ANOVA followed by pair wise comparisons, 
with p< 0.05 considered as significant. Years 
in practice of the subjects were compared with 
the simulation score using a Pearson correlation 
coefficient. The simulation realism score was 
compared with ACLS protocols scores using 
the Pearson correlation coefficient. P < 0.05 
considered as significant.

Results
42 anesthesiology residents and 29 emergency 

department residents were evaluated. Ages of the 
subjects varied between 25-42 years with a mean of 
30.35±3.59 years. The subjects consisted of 52.1% 
female and 47.9% male subjects. There was no 
significant difference between groups with respect 
to gender and time of residency, whereas residents 
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of emergency medicine were younger than those of 
anesthesiology (Table 1). All of the residents found the 
simulation similarly realistic, the realism scores given 
by groups were similar (Table 1).

Table 1 
Evaluation of groups of residents regarding age, residency 

time; and comparison according to realism scores recorded�

Anesthesiology Emergency 
Medicine

p

+ Age (years)  
Mean±SD

31,19±3,98 29,13±2,53 0,010*

++ Residency (years) 
Mean±SD

2,50±1,01 2,08±1,07 0,095

+ Realism Score (vAS) 
Mean±SD

8,35±1,22 8,00±1,16 0,223

+: Student t test ++: Mann Whitney U test * p<0,05.

All anesthesiology residents attempted to secure 
the airway immediately after checking the carotid pulse 
and gave orders to initiate the cardiac compressions, 
and all subjects except two managed to intubate the 
mannequin at their first attempt. After intubation, 37 
of 42 subjects monitorized the patient and took over 
the compressions. The other five residents who started 
chest compressions first, were reminded to monitorize 
the patient by the staff.

Emergency department residents immediately 
started cardiopulmonary resuscitation (CPR) with 
compressions and ventilation by mask. 23 of 29 
subjects from the emergency medicine department 
decided to intubate after a few compressions but six 

of them didn’t attempt it at all. 15 of the 29 subjects 
monitorized the mannequin whereas 14 subjects were 
reminded about it.

The approach of the subjects to VF and asystole 
scenarios (according to 2010 ACLS protocol) was 
similar. Approximately half of subjects in both groups 
had the “score 2” indicating minor deviations from 
standard protocol (Table 2). When we evaluate the 
relationship of scores with age and length of residency 
time of subjects, the subjects with higher ages were 
found significantly more successful in VF scores. With 
the longer duration of residency asystole scores were 
observed to be significantly better (Table 3).

Table 2 
Comparison of residents of anesthesiology and emergency 

medicine in terms of VF and asystole scores� According to the 
2010 ACLS protocols, VF and asystole scores were evaluated 
as 1: major deviations from the protocol, 2: minor deviations 

from the protocol, and 3: everything in the protocol was 
fullfilled.

 
Anesthesiology Emergency 

Medicine p

n (%) n (%)

vF Score

1 10 (23,8 %) 10 (34,5  %)

0,5772 22 (52,4 %) 14 (48,3 %)

3 10 (23,8 %) 5 (17,2 %)

A s y s t o l e 
Score

1 - - -

2 20 (47,6 %) 13 (44,8 %)
0,817

3 22 (52,4 %) 16 (55,2 %)
Chi-square test

Table 3 
Evaluation of VF and asystole scores according to age and length of residency time� According to the 2010 ACLS protocols, VF and 
asystole scores were evaluated as 1: major deviations from the protocol, 2: minor deviations from the protocol, and 3: everything in 

the protocol was fullfilled.
vF score p Asystole score p

1 2 3 1 2 3
Age (years)
(mean±SD) 30,85±2,6 31,00±3,9 28,13±3,2 0,024•* - 31,09±2,9 29,71±4,0 0,107•

A
Residency (years)
(mean±SD) EM

2,00±0,84

2,30±0,91

2,79±0,93

2,10±1,11

2,35±1,20

1,60±1,34

0,107‡

0,252‡

-

-

2,40±0,83

2,53±1,03

2,59±1,17

1,71±0,99

0,517++

0,022++*
A: Anesthesiology, EM: Emergency medicine.
•: Oneway Anova test; ‡: Kruskall Wallis test; ++: Mann Whitney U test.
* p<0,05�
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Discussion
The attitude of subjects against VF and asystole 

scenarios regarding cardiac management (according to 
2010 ACLS protocol) was similar. Approximately half 
of subjects in both groups received the score of “2” 
indicating minor deviations from standard protocol. 
Even among the teams that successfully performed 
ACLS protocols, the incidence of errors, particularly 
incorrect defibrillator energy setting and drug 
administration, was frequent. Based on instructors’ 
observations and feedback from the participants during 
debriefing, this could be due to several areas of break 
down in the cognitive process for recognition and 
treatment. In both group there were teams that did not 
recognize VF and as a result the appropriate treatment 
was not pursued. A number of studies of cardiac 
rhythm interpretation by resident physicians have 
shown that house staff are error-prone in interpreting 
dysrhythmias5-9. For house staff in emergency and 
anesthesiology, recognition and treatment of VF 
should be an emphasis due to its frequent occurrence 
in emergency patients. However, in the clinical setting 
this rhythm occurrence may be sporadic, so the need for 
simulation as an educational adjunct is very important.

The attitude of subjects in airway management 
during resuscitation differed in both groups. In our 
study all anesthesiology residents attempted to secure 
the airway immediately after checking the carotid 
pulse and tried to intubate the patient, although it is 
not a priority in 2010 ACLS protocol. After intubation, 
the vast majority of them ordered monitorization of the 
patient and took over the compressions but emergency 
group immediately started CPR with compressions 
and ventilation by mask without attempting intubation. 
Residency training in emergency medicine does 
not emphasize monitoring to the same degree as 
residency training in anesthesiology. Also the issue 
of unfamiliarity with defibrillation among emergency 
and anesthesiology trainees needs to be addressed in 
corresponding departments.

A study of pediatric house officers by White 
et al determined that many lacked familiarity with 
resuscitation equipment, leading to loss of valuable 
time while attempting to decipher the functionality 
of the equipment10. This discomfort with technical 
aspects of defibrillation is not unique to emergency 

trainees. The results of a study by Settgast et al mirror 
our findings11. Their study demonstrated that internal 
medicine residents had difficulty with simple skills 
such as turning on a defibrillator, entering appropriate 
charge and positioning the paddles or pads correctly, 
even among those who had completed a course in 
ACLS. After additional teaching and practice in each of 
these mechanical and technical skills, using simulated 
experiences comfort levels of task performance11. 
These findings show the need for practice of skills 
using modalities such as simulation. In our study all 
of the residents had completed the ACLS course in 
accordance with standard residency program; despite 
this they had discomfort and unfamiliarity with the 
use of the defibrillator. We feel that this makes an 
important statement about the efficacy of the current 
standards of training resuscitation during residency. 
Simulation is a very good opportunity for residents 
because of providing intermittent refreshments, and 
refamiliarization of concepts. Prior studies have 
suggested that simulation is a promising method 
for enhancing team work training12. Simulation 
has become a teaching modality that can be used as 
part of an iterative process that allows for diagnosis 
of knowledge and skill deficiencies and reassesses 
improvement of individuals and teams13. As such 
this type of training can be cornerstone in achieving 
a degree of competence before performing skills on 
actual patients13.

The limitation in simulation is the difficulty in 
representing altered mental status using a simulator. 
Simulation is not reality. Although we tried to simulate 
an emergency room by equipment and environment, 
participants insisted that, their approach would be 
different if this was a real patient. This issue of 
realism in simulation is discussed frequently in the 
literature14-16. In this study we used METI HPS6 
simulator, standardized historical information and 
objective monitoring data (ECG, pulse oximetry, etc). 
In an attempt to enhance the realism instructors role-
played as patient companions and tried to overcome 
this limitation. However we recognized that realism 
and difficulty in representation of physical findings 
may hinder patient assessment. Also we realized that 
participants had difficulty in working in other places 
instead of their hospital. This is another issue to be 
evaluated. Although we did not make an attempt to 
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A PROSPECTIVE, RANDOMIZED COMPARISON OF 
THE EFFECTS OF THIOPENTAL AND PROPOFOL ON 
BISPECTRAL INDEX DURING CAESAREAN SECTION 

TILL DELIVERY OF NEWBORN

arzU mercan*, Hala el-Kerdawy*, moHamed KHalil*, 
Hannan al-sUBaie**, Hassan salem BaKHamees*

Abstract
Background: Since in caesarean operations skin incision to delivery time is very short, 

induction agent could be still effective on BIS level till the time of delivery. Therefore this study 
was designed to analyze the effect on maintaining adequate bispectral index levels till delivery of 
neonate of propofol and thiopental as an induction agent for caesarean section.

Methods: Eighty two patients undergoing caesarean section were allocated into two groups. 
In the group T anesthesia induction was performed with thiopental (5 mg/kg) and in the group 
P with propofol (2.5 mg/kg). Anesthesia was maintained with sevoflurane. Heart rates, blood 
pressures and BIS values during significant events of surgery and anesthesia till delivery, durations 
of surgery, induction to skin incision and to delivery and Apgar scores were recorded. For statistical 
analysis T-test was used for comparison of means of independent samples.

Results: The groups were comparable with respect to age, weight and gestational age. The 
patients in the group P had significantly lower levels of bispectral index values during uterus 
incision; 40.6 vs. 59.5 (p = 0.019) and delivery; 41 vs. 62.9 (p = 0.018).

Conclusion: Anesthesia induction with propofol in a dose of 2.5 mg/kg maintains lower 
levels of heart rate, blood pressure and BIS till delivery when compared with thiopental in a dose 
of 5 mg/kg.

There is no financial support taken from any kind of company or person. There are no financial 
relationships between authors and commercial interests with a vested interest in the outcome of 
study.

Key words: caesarean; sevoflurane; induction; bispectral index; propofol; thiopental.

Introduction
The bispectral index (BIS) is widely used to monitor the depth of anesthesia and values 

lower than 60 indicate a low probability of intraoperative awareness1-7. Most researchers focus 
on the period after the delivery of neonate and they studied the BIS levels as an indicator of 
adequate depth of anesthesia8,9. For the last decade BIS guided maintenance of anesthesia instead 
of having a target anesthetic concentration is advocated to prevent anesthesia awareness while 
allowing decreased anesthetic usage especially in the population having high risk of awareness 
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and most importantly decreasing the morbidity and 
mortality related with surgery10-13. Considering that in 
caesarean operations skin incision to delivery time is a 
short period of time, till the time of delivery induction 
agent could be still effective on BIS level which in turn 
let one to use lower inhalational anesthetics. Effect on 
the BIS levels till delivery of the anesthetic induction 
agent has not yet been studied. Although thiopental is 
known to be the drug of choice for anesthesia induction 
of caesarean section operations14, propofol has also 
been used for the same purpose15-17. Therefore this 
prospective, randomized study was designed to test the 
hypothesis that induction agent for caesarean section 
could be effective on maintaining adequate BIS levels 
till the delivery of neonate. With this purpose the effect 
of propofol and thiopental as an induction agent for 
caesarean section on maintaining adequate BIS levels 
till the delivery was compared.

Materials and Methods 
The prospective, randomized, clinical study 

was performed between January 2009 and December 
2009 at Saad Specialist Hospital, Saudi Arabia. 
After the Ethics Committee of the hospital had given 
approval and the patients had given written informed 
consent, 82 nulliparous parturients were recruited 
to the study. All the participants were in physical 
status class I-II according to the American Society of 
Anesthesiologists guidelines at full term who requested 
general anesthesia for their elective caesarean section. 
Following premedication with ranitidine at 50 mg 
and metocloropromide at 20 mg intravenously in the 
holding area the patients were assigned randomly to 
one of the two treatment groups by one of the authors 
(MK), using a computer-generated randomization 
table. The treatments were differentiated by the 
induction agent (thiopental or propofol).

The exclusion criteria were: any previous 
anesthesia received before the current surgery, 
parturient with preterm or multiple gestations, fetal 
distress, and any requirement to administer a drug that 
was not in the study protocol.

Medications for induction were given via covered 
syringes by the same anesthetist (MK) who did the 
randomization. He left the operating theatre right after 
the induction. All other authors were blinded to the 

randomization and the induction agents. One of the 
authors (HE) other than the in charge one who was 
unaware of any medication given observed the monitor 
and recorded the precise time of the specific surgical 
events staying over the surgical side of the screen at 
all times. The third anesthetist (AM) was in charge of 
the patient.

Routine monitoring devices (5-lead 
electrocardiogram, non-invasive blood pressure, 
and pulse oxymetry-Dräger Infinity Delta XL) were 
applied. Level of muscle blockade was monitored 
by using train-of-four stimulation of the ulnar nerve 
(Dräger, model Infinity Trident). EEG data were 
acquired continuously and recorded by using BIS 
monitor (Aspect Medical Systems produced to be 
used with appropriate Dräger devices, Norwood USA) 
with its recommended electrode. The BIS electrodes 
were placed properly according to the manufacturer’s 
recommendation.

Baseline values of hemodynamic variables and 
BIS were obtained. Following urinary catheterization 
and surgical draping of the patient, rapid sequence 
induction with preoxygenation was performed with 5 
mg/kg thiopental and 1-1.5 mg/kg succinylcholine in 
the group T (n = 42), and 2.5 mg/kg propofol and 1-1.5 
mg/kg succinylcholine in the group P (n = 40). The 
doses were calculated on the basis of prepregnancy 
weight of the patients. An expiratory concentration 
of sevoflurane of 1% was maintained with a Zeus 
Anesthesia workstation (Dräger Medical, Lübeck, 
Germany) in auto control mode with nitrous oxide 
50% in oxygen (O2) till delivery. Controlled ventilation 
was used to maintain the end-tidal pressure of carbon 
dioxide (ETCO2) between 32 and 35 mmHg. The 
patients were monitored throughout anesthesia with 
respect to their heart rate, ETCO2, percentage of oxygen 
saturation, inspiratory and expiratory concentrations 
of the anesthetic agent, and body temperature. Muscle 
relaxation was obtained with atracurium with an initial 
bolus of 20 mg and additional boluses as necessary. 
After delivery 20 IU of oxytocine is given with 
ongoing intravenous fluid as infusion to avoid any 
adverse effects. Whenever heart rate or blood pressure 
higher than 20% of baseline value was detected after 
delivery of newborn, 1 µg/kg fentanyl was given as 
an intravenous bolus. Ringer’s Lactated solution at 
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a constant rate of 999 mL/hour was given through 
the surgery. In case of intraoperative hypotension, 
20% decrease in blood pressure from baseline value; 
ephedrine in boluses of 5 mg were given. Immediately 
after skin closure, anesthetic gases were ceased and 
system was flushed with flush function of the anesthesia 
machine. Muscle blockade had been reversed if Train 
of Four ratio was between 0.3 and 0.7 with neostigmin 
and glycopyrrolate. Controlled ventilation of 100% O2 
at 6 L/min was maintained. Patients were extubated 
with the return of cough reflex followed by spontaneous 
regular breathing, facial grimacing and purposeful 
movements; they were followed in the recovery unit 
until the modified Aldrete score was 9-10.

Values of BIS, non-invasive blood pressure and 
heart rate were recorded at the following times: before 
anesthesia induction, after endotracheal intubation, 
at skin and uterine incision, at neonatal delivery, and 
at 5 minutes after delivery. One of the authors (HE) 
recorded the precise time of the specific surgical 
events staying over the surgical side of the screen at 
all times. At the end of operation the same anesthetist 
(HE) recorded heart rate, blood pressure and BIS 
values from the computerized recordings printed out 
from the monitor (Dräger Infinity Delta XL) matching 
their specific timing. Other values recorded manually 
included neonatal Apgar scores for 1st and 5th minute, 
ephedrine requirement, estimated blood loss, time for 
skin incision and delivery after induction, operation 
duration.

Power analysis was carried out using the software 
G*Power 3.0® (Institute of Experimental Psychology, 
Heinrich-Heine-University, Dusseldorf, Germany), 
when power (1-β) is 95%, α error probability is 0.05, 
and the effect size 0.82, the total sample size required 
was calculated to 66. The statistical analysis was 
performed using a statistical software package (SPSS 
9.01®, SPSS INC. Chicago, IL, USA) and p <0.05 
was accepted as statistically significant. All data were 
recorded as the mean ± standard deviation (SD). T-test 
was used for comparison of means of independent 
samples.

Results
The study population comprised 82 partruients 

who were aged 21-43 years and all were included in 

the analysis.

The groups were comparable with respect to age, 
weight and gestational age (Table 1). Induction to skin 
incision time and to delivery time, duration of surgery, 
Apgar scores in 1st and 5th minutes, estimated blood 
loss during the surgery were all comparable in both 
groups (Table 2). The mean total fentanyl requirement 
(84 ± 36 µg in group T and 91 ± 33 µg in group P) 
was similar in both groups. The mean duration of 
recovery stay in both groups (28 ± 6 minutes in group 
T and 31 ± 5 minutes in group P) was also statistically 
comparable.

Table 1 
Demographic data of the patients� (Mean ± SD)�

Group T
(n = 42)

Group P
(n = 40)

Age (years) 30.8 ± 5.1 32.6 ± 4.3

Weight (kilograms) 79 ± 10.5 83.8 ± 10.8

Gestation (weeks) 38.6 ± 0.8 37.5 ± 1.4

Table 2 
Surgical data of the patients and mean APGAR scores of the 

newborns according to the groups (Mean ± SD)�

Group T
(n = 42)

Group P
(n = 40)

Induction-to-skin incision 
time (sec)

78.2 ± 16.3 84.4 ± 14.2

Induction-to-uterus incision 
time (min)

2.9 ± 0.9 3.1 ± 1

Induction-to-delivery time 
(min)

3.4 ± 1 3.7 ± 0.7

Duration of surgery (min) 38 ± 6 37.1 ± 5

Estimated blood loss (mL) 525 ± 100 480 ± 101

1 min APGAR 8.5 ± 0.5 8.4 ± 0.6

5 min APGAR 9.5 ± 0.5 9.9 ± 0.1

sec: seconds, min: minutes, mL: millilitres

No intra- or postoperative complications were 
encountered.

Heart rate, systolic blood pressure and BIS values 
during the significant events of surgery and anesthesia 
till delivery of neonate were illustrated in Figs. 1, 2 
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and 3 respectively. The mean values of heart rate and 
systolic blood pressure were significantly lower in the 
group P than the group T both during uterus incision 
and delivery. The mean heart rate levels during uterus 
incision were 102 ± 17 in the group P and 116 ± 18 in 
the group T; p = 0.031 and they were 104 ± 12 during 
delivery in the group P and 118 ± 14 in the group T; p = 
0.038. The mean systolic blood pressure values during 
uterus incision were 126 ± 10 in the group P and 144 
± 11 in the group T; p = 0.024 and they were 128 ± 9 
during delivery in the group P and 151 ± 12 in the group 
T; p = 0.022. The patients in group P had significantly 
lower levels of BIS values than the patients in group 
T during uterine incision; 40.6 ± 20 vs. 59.5 ± 25 (p 
= 0.019) and during delivery; 41 ± 20 vs. 62.9 ± 26 (p 
= 0.018). While 8 patients (19.4%) in the group T had 
BIS values between 60 and 65, none in the group P did 
(p = 0.024). None of the groups had a patient with a 
BIS value higher than 65.

No ephedrine required during surgery.

Discussion
The results of this study revealed that induction 

agent for caesarean section could be effective on 
maintaining adequate BIS levels till the delivery of 
neonate. Furthermore propofol was more effective to 
keep BIS levels till delivery of newborn lower than 

thiopental when it was used as an induction agent.

It has been a common practice to administer 
0.5 minimum alveolar concentration of a volatile 
anesthetic in 50% nitrous oxide and introducing opioid 
after the delivery of neonate during general anesthesia 
for caesarean section18-19. However there is evidence 
suggesting that 0.5 MAC of volatile anesthetics is not 
enough in providing adequate anesthesia depth8. Chin 
et al have shown that the use of 1.0% Sevoflurane 
does not consistently provide adequate BIS values 
whereas 1.5% Sevoflurane does8. Since sevoflurane 
was reported to affect uterine tonus in a dose related 
manner20 in this study sevoflurane was used as Chin 
et al did8. Induction agent might be effective to obtain 
enough BIS levels till the time of delivery as it is a 
very short period of time. Many induction agents are 
being used for caesarean section operations such as 
thiopental, propofol, ketamine14-17 and there has not 
yet been any study published comparing their effect on 
BIS values before the delivery of newborn. Ok and co-
workers have published that BIS value was raised to 
range of 69 and 72 during delivery when the induction 
was performed with thiopental9. They had their 
induction to delivery time around 3.6 minutes9 which 
is close to the induction to delivery time that was 3.4 
minutes encountered in the current study (Table 2). 
While BIS levels at the time of uterine incision and 
delivery were 60 or over 60 in the Group T, it was 
lower than 60 at all times in the Group P (Fig. 3). It is 

Fig� 1
Mean heart rate levels of the patients during significant 

events of surgery according to the groups�

*p = 0.031, §p = 0.024
min:  minutes
HR: heart rate

Fig� 2 
Mean systolic pressure levels of the patients during significant 

events of surgery according to the groups�

*p = 0.024, §p = 0.022
min: minutes
SBP: systolic blood pressure
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known that propofol has a significantly rapid recovery 
than thiopental21,22. However, in this study a longer 
effect as an induction agent on maintaining adequate 
BIS level than thiopental to cover uterine incision and 
delivery has been obtained (Fig. 3). This may be related 
to the antanalgesic effect of thiopental23. However 
there is no blood level measurement of the induction 
agents in this study it is difficult to put forward any 
mechanism, it is known that barbiturates actually 
decrease the pain threshold causing antanalgesic 
effect at low blood levels such as with small induction 
doses of thiopental or after emergence from thiopental 
anesthesia when its blood levels are low23. Clinically, 
patients awake from single dose of thiopental 5 to 10 
minutes after administration23. During uterus incision 
and delivery blood thiopental levels may be low 
enough to cause antanalgesic effect. During pregnancy 
it is well known that volume of blood and plasma 

increases relatively higher than other components24. 
It is also known that there are changes related with 
the hemodynamic variables; cardiac output, systemic 
vascular resistance, heart rate and blood pressure by 
advancing pregnancy24. Those changes may affect one 
drug’s initial distribution or its redistribution half life 
more than the other causing this result.

Anesthesia awareness has been studied previously 
and it has been already accepted that BIS values lower 
than 60 decreases the incidence of awareness4,11,12. 
Since the focus of this study was the effect of induction 
agents on BIS values Therefore patients in this study 
were not questioned about awareness after surgery. 
Furthermore that could initiate different questions 
about recall or awareness which might be originating 
from different stages of anesthesia other than the 
study period. As previously mentioned the focus 
was the period till delivery after induction in this 
study. According to the results of this study, propofol 
for anesthesia induction of caesarean deliveries 
appeared to be the better option when the BIS levels 
till the delivery of newborn concerned. Studies with 
different designs and other available induction agents 
for caesarean section procedures may improve the 
adequacy of anesthesia till delivery.

As a conclusion; induction agent chosen, propofol 
or thiopental, for the anesthesia induction of caesarean 
section seem to affect the bispectral index levels 
obtained till the time of delivery; anesthesia induction 
with propofol in a dose of 2.5 mg/kg maintains lower 
levels of bispectral index along with heart rate and 
systolic blood pressure till delivery than thiopental in 
a dose of 5 mg/kg.

Fig� 3 
Mean BIS levels of the patients during significant events of 

surgery according to the groups�

 
*p = 0.019, §p = 0.018
min: minutes
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COMBİNED AXİLLARY BLOCK WİTH “SELECTİVE” 
İNJECTİON OF NERVES AND THE AXİLLARY 

CATHETER: COMPARİSON OF BUPİVACAİNE 0.25% 
OR LEVOBUPİVACAİNE 0.25%
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Abstract
Purpose: The aim of this study is to apply combination of axillary plexus block with 

“selective” injection of nerves and continuous catheter technique, and to compare the anesthetic 
and postoperative analgesic effects of bupivacaine and levobupivacaine. 

Methods: In 30 scheduled patients for unilateral hand or forearm surgery, an axillary brachial 
plexus block with “selective” injection of nerves and continuous catheter technique was performed 
with 40ml of 2.5 mg/ml of bupivacaine, or levobupivacaine. After catheter placement, motor and 
sensory block were scored, and the patient was interviwed in the postoperative first 24 hours. The 
postoperative first analgesic need, total analgesic needs, pain scale and side-effects were registered.

Results: At the 30th min, complete sensory block was more frequent in the inervation area of 
the median nerve in the Bupivacaine group than Levobopivacaine group, and in the Bupivacaine 
group, complete sensory block was more frequent in the inervation area of the median nerve 
than the other nerves (P<0.05). Simultaneously, partial motor block of radial nevre was more 
frequent in the levobupivacaine group (P<0.05). Tourniquet was well tolerated in all patients with 
successful block in both groups. Mean duration of analgesia was similar to the bupivacaine and 
levobupivacaine groups at 14.2 h, and 18.4 h, respectively (NS).

Conclusion: In this tecnique, for median and radial nevre, bupivacained 0.25% produced 
slightly beter sensory and motor block intensity than levobupivacaine 0.25% in onset of the block. 
General success in relation to surgery and in the duration of the analgesia was identical in the two 
groups.

Keywords: Levobupivacaine, bupivacaine, axillary block, continuous catheter technique.
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Introduction
Axillary brachial plexus block (AXB) is the most 

effective for surgical procedures distal to the elbow1. 
There are anesthesiologists who find AXB suitable for 
elbow surgical procedures, and continuous axillary 
catheter techniques may be indicated for postoperative 
analgesia in these patients. Due to the fact that this block 
is carried out distant from both the neuraxial structures 
and lung, complications associated with those areas 
are avoided2. The multiple-nerve stimulation technique 
for axillary block, in which the 4 distal nerves of the 
plexus are identified by a nerve stimulator and separate 
injections for each performed, has obtained a high 
success rate and a rapid onset of block3.

Continuous peripheral nerve block (CPNB) has 
been used for over half a century. However, despite 
efficacy, it has not become widely used4. While using 
a continuous catheter technique for postoperative 
analgesia, paying attention to securing the catheter will 
help prevent its unintentional removel. Continuous 
peripheral nerve blocks are useful in providing surgical 
anesthesia and postoperative analgesia with minimal 
side effects. 

Bupivacaine HCl is a frequently used local 
anesthetic and it has the clinical advantages of long 
duration of action and favorable ratio of sensory to 
motor neural block. Bupivacaine has a chiral center 
and it is a racemic mixture of two stereo-enantiomers. 
Previous studies in animals, volunteers and patients 
have demonstrated a significant decrease in 
symptoms of cardiac or central nervous system (CNS) 
toxicity with the use of the single (S-)-enantiomer 
levobupivacaine as compared with equal doses of 
racemic bupivacaine5,6.

However, it is suggested that insufficient studies 
have been carried out with levobupivacaine to date. 
Additionally, the effects of 0.25% bupivacaine have not 
been compared to 0.25% levobupivacaine specifically 
in continuous axillary block. Therefore, we compared 
the onset time, the anesthetic effects, the side effects, 
and the postoperative analgesic effects of bupivacaine 
and levobupivacaine in combined axillary brachial 
plexux block with “selective” injection of nerves and 
the axillary catheter.

Methods
This study was planned in the Anesthesiology 

and Reanimation Department of Medical Faculty, 
Gaziantep University (Turkey) between October 
2007 - March 2008. The study was approved by the 
University Ethical Committee and a written informed 
consent was obtained from each patient. The work 
presented has been performed in accordance with the 
most recent version of the Helsinki Declaration.

The study included 30 American Society of 
Anesthesiologists (ASA) physical status I and II 
patients ranging from 18 to 60 years of age. All 
patients required emergency or elective unilateral hand 
or arm surgery. In all cases, adequate anesthesia could 
not be provided by the block of only one of the nerves 
that form the brachial plexus. The patients who were 
pregnant, morbidly obese, drug addicts, had chronic 
analgesic therapy, had neuralgic deficit on any part of 
his/her body, did not want to participate in the study, 
were mentally retarded, were allergic to amid group 
of local anesthetics, had coagulopathy, had infection 
on the region where block would be applied, were 
excluded from the study. On the day before surgery, 
patients received instructions on measure pain with 
a visual analog scale (VAS) that consisted of an 
unmarked 10-cm line, with 0 cm representing no pain 
and 10 cm representing the worst pain imaginable. 
And postoperative pain methodology during the 24 h 
period was explained to all patients.

Patients were randomly allocated to one of two 
groups: group 1, bupivacaine (Marcaine®, 5 mg/ml, 
Eczacıbaşı/Turkey, Astra Zeneca, England) (n=15) 
and group 2, levobupivacaine (Chirocaine®, 5mg/ml, 
Abbott Lab./Turkey, Nycomed Pharma AS, NO-2418, 
Elverum, Norvey) (n=15). Patients were taken to the 
regional anesthesia-application room located in the 
surgical department. Their blood pressures (systolic, 
diastolic and mean arterial blood pressures), heart rates 
(HR) and peripheral oxygen saturation (SpO2) were 
monitored. A peripheral vascular route was opened on 
the dorsal part of the hand which would not undergo 
operation, and serum physiologic solution (at a rate of 
5-7ml/kg/h) was infused by means of an intravenous 
cannule (18 G). For the purpose of premedication, a 
standard intravenous midazolam of 0.02 mg/kg was 
administered to all of the patients.
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The patients were laid down in supine position. 
The arm was placed to 90° abduction and the forearm 
was put to 90° flexion and external rotation, with the 
patient’s back of the hand placed on the table and the 
forearm parallel to the long axis of the patient’s body. 
An ECG electrode was taped on the deltoid muscle of 
the hand for which the block was to be applied. After 
the axillary region was disinfected with povidon, 
a sterile covering was applied. Multistimpleks® 
(Pajunk, Germany) was used as a nerve stimulator, and 
it was used in conjunction with Contipleks D Set® (B. 
Braun Melsungen AG, Japan) 21G, 100 mm needles, 
which are specifically designed for peripheral nerve 
blocks. The cathode pole of the nerve stimulator was 
attached to the conductive end of the needle, and the 
anode pole was attached to the ECG electrode taped to 
the deltoid muscle. The stimulator was initially turned 
to 1.0 mA, 2Hz, 01 mS parameters. 2cc lidocaine at 
2% concentration was injected into the subcutaneous 
area just over the artery which was fixed by the 
middle fingers of the left arm. To determine the needle 
insertion site, the direction of the artery was plotted 
by fixing the axillary artery on the humerus with the 
index and middle fingers of the left arm. The needle 
insertion point was marked immediately over the 
artery-pulse. From the needle insertion point, the 
needle was inserted parallel to the artery, at an angle 
of approximately 30° to the skin. While inserting the 
needle, the entrance into axillary sheath was observed 
from the fascia click felt during passing through the 
fascia, paresthesia formation, reflux of blood and the 
oscillation of the needle in harmony with the artery-
pulse. 

The twitching actions of the muscles innervated 
by the nerves that form the brachial plexus (n. medianus, 
n. ulnaris, n. radialis, and n. musculocutaneous) were 
investigated individually. Continuation of twitch after 
a twitching response was obtained from one of the 
nerves and the current was reduced to 0.5 mA, and 
this was thought to be the indication of a successful 
localization. Upon continuation of the twitch at 0.4 
mA, a local anesthetic of 20 ml was given by repeating 
aspiration (group 1: bupivacaine 0.25% 20 ml or group 
2: levobupivacaine 0.25% 20 ml).

At this point, the needle was removed by fixing 
the teflon sheath of the catheter. The catheter was then 

forwarded through the teflon sheath. The teflon sheath 
was removed over the catheter, which was fixed at an 
average 6 cm by using a sliding method. The catheter 
was fixed with tape (perifix). A further local anesthetic 
of 20 ml was then given. Subsequently, a tourniquet 
was applied to distal to the injection site both to prevent 
the local anesthetic disseminating to the distal and to 
obtain the early-deviated musculocutaneous nerve.

After local anesthetic was applied, monitoring 
commenced of the sensory block and motor block 
at the operation site. Sensory block was tested 
with pin-prick test at four different predetermined 
skin sites, corresponding to the innervation of the 
musculocutaneous nerve (forearm), radial nerve (dorsal 
I—II intermetacarpal area), median nerve (palmar side 
of the tip of 3rd finger), and ulnar nerve (palmar side of 
the tip of the 5th finger) at 5, 10, 15, 20, 30, 45, 60, and 
90 min after injection. If surgery started before 45 min, 
the last tests of sensation were performed with a sterile 
needle. The effect was graded as normal, analgesia 
(pin-prick was not felt as sharp, but touch was still 
felt), and anaesthesia (pin-prick and touch were not 
felt). Motor block of the arm was assessed by using 
a three grade scale (normal, reduced power, complete 
loss of power) of flexion of the elbow, extension of the 
elbow, and handgrip, also with the same time intervals 
as above. The onset time of sensory and motor block 
of each nerve were recorded. The operation was started 
when the block was settled.

If the block was not complete with regards to the 
site of surgery after 45 min, the surgeon infiltrated 1% 
lidocaine at the incision site. If the patients experienced 
pain or tourniquet pain, 0.05- 0.1mg of fentanyl was 
administered intravenously. Tourniquet pain was 
recorded.

Patients who experienced anxiety were given 
midazolam 1-2 mg i.v. bolus.

Visual analogue pain scores (VAS) and additional 
analgesic requirements were assessed at 2, 3, 5, 10, 18 
and 24 hours after surgery by nurses blind to the study 
medication. Bupivacaine or levobupivacaine 10 mL 
of 1.25 mg ml-1 was performed via axillary catheter to 
patients suffering from postoperative pain higher than 
3. The number of requests for analgesia were recorded.

The period of time until the first requirement of 
analgesics was defined as the analgesia period. Side 
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effects (nausea, vomiting, dizziness, hypotension, 
difficult respiration and seizure) and complications 
(hematoma, preseizure excitation, seizure, 
pneumothorax, respiratory arrest, cardiac dysrythmia, 
or arrest, and infection signs (regional heating, edema, 
redness, pain) were assessed by the ward nurses at 
intervals of two hours. The catheter was removed at 
24th hours after operation.

Considering the fact that “selective” injection of 
nerves for axillary brachial plexus block is the routine 
technique in our clinic, 15 patients in each group was 
considered to be sufficient for a comparison of relevant 
clinical parameters. Therefore no power analysis was 
performed.

The data obtained from the study was analyzed 
by using the SPSS (Statistical Package for Social 
Sciences) program (v10.0 for Windows). Student t 
test was performed for the evaluation of the difference 
between groups according to continuous variablers, 
and the relationship between categorical analysis was 
tested by Chi-square analysis. Results were evaluated 
in 95% confidence interval and at p<0.05 significance 
level.

Results
Demographic characteristics of patients in both 

groups and type of surgery are shown in Table 1. 
Demographic data was similar for both groups.

Ta-ble 1 
Patient characteristics, types of surgery and intraoperative 

midazolam and fentanyl requirement

Group B 
(n = 15)

Group l 
(n = 15)

P

Age (yr) 34.4 ± 10.9 29.6 ± 10.0 0,22
Gender (F/M) 1/14 3/12 0.70
Height (cm) 166 ± 8 171 ± 6 0.06
Weight (kg) 77.4± 9.2 79.4 ± 11.0 0,59
Typ of surgery (n)

- hand
- wrist
- antebrachium
- elbow

6
4
4
1

3
4
6
2

Duration of surgery 
(min)

64,29 ± 
43,4

56,20 ± 
32,3

0,57

Data are given as mean ± SD or numbers of patients.

At the 5 min, partial sensory block of radial nevre 

and partial motor block of median nerve occured more 
often in the Bupivacaine group than Levobopivacaine 
group (P < 0.016, P < 0.04, respectively) (Fig. 1a, b).

Fig� 1a 
Sensory block after 5 minutes
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Number of patients receiving axillary brachial plexus block 
with bupivacaine-HCl (B), levobupivacaine-HCl (L), who 
developed anaesthesia (black), analgesia (striped) or no block 
(white), at the peripheral innervation areas of the radial, median, 
ulnar, and musculocutaneous nerve 5 min after injection. * P < 
0.05; Partial sensory block was statistically significantly more 
frequent in the B group than in the L group.

Fig� 1b 
Motor block after 5 minutes
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bupivacaine-HCl (B), levobupivacaine-HCl (L), who developed 
complete loss of power (black), reduced power (striped) or no 
block (white) of the elbow movement and of hand clasp 5 min 
after injection. * P < 0.05; partial motor block occurred more 
frequently in the B group than in the L group.

There was no statistically significant difference 
in the quality of sensory block between the groups at 
10th min (data not shown), 15th min (data not shown), 
45th min (data not shown), 60th min and 90th min (data 
not shown) after injection. At the 5th min, analgesia 
(partial sensory block) was more frequent in the 
inervation area of the radial nerve in the Bupivacaine 
group than Levobopivacaine group (P < 0.016) 
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(Fig. 1a). At the 20th min, analgesia (partial sensory 
block) was more frequent in the inervation area of 
the radial nerve in the Levobopivacaine group than 
Bupivacaine group (P < 0.019) (data not show). At 
the 30 min, anaesthesia (complete sensory block) was 
more frequent in the inervation area of the median 
nerve in the Bupivacaine group than Levobopivacaine 
group (P < 0.022) (Fig. 2a). And in the bupivacaine 
group, anaesthesia (complete sensory block) was more 
frequent in the inervation area of the median nerve 
than other nerves at 30 min (P< 0.03) (Fig. 2a). Apart 
from these, anaesthesia was similar in the inervation 
areas of the main other nerves in the both groups at 5 
min, 20 min, and 30 min.

Fig� 2a 
Sensory block after 30 minutes
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Number of patients receiving axillary brachial plexus block 
with bupivacaine-HCl (B), levobupivacaine-HCl (L), who 
developed anaesthesia (black), analgesia (striped) or no block 
(white) at the peripheral innervation areas of the radial, median, 
ulnar, and musculocutaneous nerve 30 min after injection. * P 
< 0.05; Complete sensory block was statistically significantly 
more frequent in the B group than in the L group, and Complete 
sensory block of median nerve in the B group was statistically 
significantly more frequent than others.

The degree of block of the elbow movement 
and hand clasp at 10 (data not shown), 15 (data not 
shown), 20 (data not shown), 45 min (data not shown), 
60 min and 90 min (data not shown) was similar 
in the two groups. At 5 min, partial motor block 
occurred more often in the Bupivacaine group than 
in the Levobupivacaine group (P=0.04) (Fig. 1b). At 
30 min, partial motor block occurred more often in 
the Levobupivacaine group than in the Bupivacaine 
group (P=0.04) (Fig. 2b). Apart from these, complete 
or partial motor block of the elbow movement and 
hand clasp was similar in the other main nerves in 
the both groups at 5 min, and 30 min. There were no 

differences in the occurrence of complete motor block 
at 45 min between the two groups (data not shown). 
At 45 min, no patient was “no sensory block” and 
“no motor block” in the four inervation areas in both 
groups.

Fig� 2b 
Motor block after 30 minutes
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Number of patients receiving axillary brachial plexus block 
with bupivacaine-HCl (B), levobupivacaine-HCl (L), who 
developed complete loss of power (black), reduced power 
(striped) or no block (white) of the elbow movement and of 
hand clasp 30 min after injection. * P < 0.05; partial motor 
block occurred more frequently in the L group than in the B 
group.

A significant difference was not detected in either 
group at 0, 15, 30, 45 and 60 minutes in terms of mean 
arterial blood pressure (MAP) and heart rate (HR).

The intraoperative i.v. midazolam requirement 
was 1.71±1.06 mg and 1.73±1.27 mg for Bupivacaine 
group and Levobupivacaine group respectively. 
The intraoperative i.v. fentanyl requirement was 
64.28±30.56 µg and 83.33±55.63 µg for Bupivacaine 
group and Levobupivacaine group respectively. No 
significant difference was found between groups 
in terms of intraoperative fentanyl and midazolam 
needs. Two different pain indicators were used: 
VAS and number of additional analgesic requests. 
As seen in Fig. 3, VAS values decreased within the 
first 24 h postoperatively in both groups (P > 0.05). 
Duration of analgesia was not markedly different 
for both groups (14.2 ± 11.0 hours and 18.4 ± 9.6 
hours for Bupivacaine Group and Levobupivacaine 
Group respectively). The first need for postoperative 
additional analgesic arose in 6 patients in Bupivacaine 
Group and in 4 patients in Levobupivacaine Group 
(p=0,249).
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Fig� 3 
Mean visual analogue scores (VAS) for pain during the fist 24 

h after surgery
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Tourniquet was well tolerated in all patients 
with successful block in both groups. No serious 
complication was observed. There were no severely 
sedated patients in any group (no patient got in deep 
sleep), and no case of respiratory depression was 
observed. Immediate symptoms of intravascular 
injection and neurologic complications were not 
observed.

Discussion
The spread of LA around all nerves is obligatory 

to achieve complete AXB. Anatomical studies show 
the neurovascular space to be divided by multiple 
septae7. This is the main reason for incomplete 
AXB. Two different methods are used for solving 
the problem. One is the use of high LA volumes to 
achieve a good distribution in the axillary sheath8. This 
metod has a low risk of nerve damage, thus the cannula 
is not redirected in an area that has been already 
anaesthesised. However, incomplete blockades occur 
in patients with firm tissue surronding the nerves. The 
most effective second method is the multiple approach 
to terminal nerve branches by using nerve stimulation3.

In 2001, Sia et al3 compared a triple- nerve 
stimulation approach (musculocutaneous, median and 
radial) with quadruple-nerve stimulation approach in 
AXB. 81 patients were randomly allocated to either 
technique and a similar frequency of complete block 
(90–92%) was reported in that study3. In our study, 
we made a combination of two methods, which are 

the axillary brachial plexux block with “selective” 
injection of nerves and high LA volumes through the 
axillary catheter. In all patients, complete block was 
successful without any side effects. This study is the 
first study that has been used a combination of two 
methods in the literature.

The results showed some minor block intensity 
differences in favour of levobupivacaine 2.5 mg ml-1 
in comparison with bupivacaine 2.5 mg ml-1 in axillary 
brachial blocks for hand surgery. However, from a 
general surgical anaesthesia point of view, the two local 
anaesthetics acted similarly. No significant differences 
were found between the groups regarding MAP, HR, 
intraoperative fentanyl-midazolam requirements and 
postoperative VAS scores. For median nevre and radial 
nevre, the first 30 min after AXB, complete sensory 
and motor block were more frequent in group B than 
in group L.

Biscoping et al9 conducted a study of 15 patients 
undergoing plastic surgery of the upper extremity 
(elbow, forearm, and hand). They studied plasma 
levels and pain free intervals when performing 
catheter for the axillary plexus block with 0.5% and 
0.25% bupivacaine as the postoperative analgesic 
agent respectively9. They found that the pain free 
interval after 30 ml of 0.25% bupivacaine lasted for 
an average of 10.5 hours. Liisanantti et al10 raported 
that mean duration of the blocks was similar in the 45 
ml of %0.5 bupivacaine, %0.5 levobupivacaine and 
%0.5 ropivacaine groups at 19.3 h, 19.5 h, and 17.3 
h, respectively (NS). Although a lower concentration 
and volume of bupivacaine and levobupivacaine in the 
present study, the duration of postoperative analgesia 
(mean 14.2 h and 18.4 h) was similar in Liisanantti’s 
study.

Cox et al11 have compared the clinical 
effects of bupivacaine and levobupivacaine on 
the supraclavicular brachial plexus block. 0.25% 
levobupivacaine, 0.5% levobupivacaine and 0.5% 
bupivacaine were administered to 75 patients who had 
undergone elective hand surgery. In the study of Cox et 
al. no significant difference could be found between the 
two groups in terms of motor and sensory block. At the 
same time, Cox et al. have demonstrated that, at equal 
doses, the analgesic effects of levobupivacaine were 
highly similar to those of bupivacaine11. Similarly, we 
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determined in our study that equal doses (40) ml and 
concentrations (0.25%) of both local anesthetics had 
similar postoperative analgesic effects.

In the Cox et al.’s study, 3 patients in the 
bupivacaine group developed central nervous system 
(CNS) toxicity despite negative aspiration. This 
was found to be related to sinus tachycardia and 
hypertension but hypoxia did not develop12. In our 
study, we used 0.25% levobupivacaine and 0.25% 
bupivacaine. We could not find a significant difference 
between the two groups in terms of blood pressure and 
heart rate. None of our patients developed CNS and 
cardiac toxicity. 

Liisanantti et al10 reported a study carried out 
with 90 patients who underwent hand and forearm 
surgery. Each patient was administered 45 ml 
0.5% bupivacaine, levobupivacaine or ropivacaine. 
According to this study, complete elbow motor block 
was found in 67% of the ropivacaine group, in 30% of 
the levobupivacaine group and 47% of the bupivacaine 
group10. That was explained with the high dose of three 
local anesthetics and patient’s subjective evaluation 
and sensation which varies from case to case. Camorcia 
et al13 determined

the minimum local analgesic doses of the three 
local anesthetics for intrathecal analgesia in the first 
stage of labor. The results showed that ropivacaine 
was 35% less potent than bupivacaine and it was 19% 
less potent than levobupivacaine in producing motor 
block13. Faccenda et al14 investigated the clinical 
efficacy and safety of levobupivacaine compared with 
racemic bupivacaine for extradural anesthesia. They 
found that lower-limb motor block was significantly 
longer in the levobupivacaine group14. In the present 
study, for median nerve and radial nerve, we found 
that the onset of sensory and motor block were more 
frequent in group B than in group L. This result may 
be related firstly to patient’s subjective evaluation and 
sensation which varies from case to case, secondly to 
the combination of axillary brachial plexux block with 
“selective” injection of nerves and the axillary catheter.

Despite exercising appropriate care, there is a risk 
of local or general infection. Johnson et al15 reported 
that different local anesthetics showed various degrees 
of antimicrobial capacity. Bupivacaine and lidocaine, 
for example, inhibit growth to a significantly greater 

extent than does ropivacaine15. In the present study, no 
infection was seen in the patients after block. This may 
be the result of placing the catheter for only 24 hours, 
using the local anesthetics with 0.25% concentration 
and local anesthetic’s anti-bacterial effects.

Tourniquet pain is a common problem 
complicating the use of a pneumatic tourniquet 
during surgical procedures including upper and lower 
extremities16,17. In our study, tourniquet was well 
tolerated in all patients with successful block.

In addition, despite the aspiration, low dose and 
concentration of local anesthesia and unintentional 
intravascular injection may occur, and the needle 
could lead to a hematoma and theoretically a neural 
injury. Especially, new users should be careful during 
the peripheral block18. Cox et al12 reported that a 
marked reduction from 0.2% to 0.01% was observed 
in the incidence of systemic toxicity of local anesthesia 
within the last 30 years, and despite the incidence of 
systemic toxicity being at the highest level (0.075%) in 
peripheral nerve blocks, the neural damage rate was at 
the lowest level (0.019%). One randomised controlled 
study, which allocated 30 patients to (non-stimulating) 
infraclavicular and axillary catheters, reported similar 
success rates, performance times and block durations. 
However, the axillary catheters resulted in more 
vascular puncture (30 vs %: P<0.05)19. In our study, 
vascular puncture did not occur, this may be the result 
of the combined technique used for the brachial plexux 
block.

Tuominen et al. reported that they did not 
encounter any side effects despite higher doses used 
in orthopedic surgery patients to whom axillar block 
was applied20. In our study, no cardiovascular system 
and central nervous system complication was seen in 
both groups.

Further studies including a greater number 
of patients could be needed in order to investigate 
the effect of similar doses of levobupivacaine and 
bupivacaine in combination axillary brachial plexux 
block with “selective” injection of nerves and the 
axillary catheter.

In conclusion, for median and radial nevre, 
bupivacaine 0.25% produced onset of sensory and motor 
block and that was slightly better the than the same 
dose and the same concentration of levobupivacaine. 



712 AL, E. et. al

References
1. de tran qH, clemente a, doan j, finlayson rj: Brachial plexus 

blocks: a review of approaches and techniques. Can J Anesth; 2007, 
54(8):662-674.

2. Brown dl: Axillary Block. In: Brown DL, ed. Atlas of Regional 
Anesthesia� 2nd ed. Pa: WB Saunders; Philadelphia 1999.

3. sia s and Bartoli m: Selective ulnar nerve localization is not 
essential for axillary brachial plexus block using a multiple nerve 
stimulation technique. Reg Anesth Pain Med; 2001, 26:12-6.

4. daHl jB and jacoBsen jB: [Continuous blockade of peripheral 
nerves in the treatment of postoperative pain]. Ugeskr Laeger 1988, 
150:1720-3.

5. denson dd, BeHBeHani mm, gregg rv: Enantiomer-specific 
effects of an intravenously administered arrhythmogenic dose of 
bupivacaine on neurons of the nucleus tractus solitarius and the 
cardiovascular system in the anesthetized rat. Reg Anesth; 1992, 
17:311-6.

6. HUang yf, Pryor me, matHer le, et al: Cardiovascular and 
central nervous system effects of intravenous levobupivacaine and 
bupivacaine in sheep. Anesth� and Anal; 1998, 86:797-804.

7. tHomPson ge and rorİe dK: Functional anatomy of the brachial 
plexus sheats. Anesthesiology; 1983, 59:117-122.

8. jage j, Kossatz w, BiscoPing j, zinK KU, wagner w: Axillary 
blockade of the brachial plexus using 60 ml prilocaine 0.5% vs. 
40 ml prilocaine 1%. A clinical study of 144 patients carried out 
by the determination of the prilocaine concentration in the central 
venous blood and by the measurement of the subfascial pressure in 
the plexus following the injection. Reg Anaesth; 1990, 13:112-117.

9. BiscoPing j, KorPricH r, BacHmann B, et al: [Catheter brachial 
plexus anesthesia for intra- and postoperative pain control. Plasma 
concentrations and analgesia interval in the use of bupivacaine]. Reg 
Anaesth; 1985, 8:54-6.

10. liisanantti o, lUUKKonen j, rosenBerg PH: High-dose bupivacaine, 
levobupivacaine and ropivacaine in axillary brachial plexus block. 

It is possible to form combination of axillary brachial 
plexux block with “selective” injection of nerves and 
the axillary catheter by using levobupivacaine 0.25% 

and bupivacaine 0.25% to perform intraoperative 
and postoperative pain control effectively without 
significant side effects or complications.

Acta Anaesthesiol Scand; 2004, 48:601-6.
11. cox cr, cHecKetts mr, macKenzie n, et al: Comparison of S(-

)-bupivacaine with racemic (RS)-bupivacaine in supraclavicular 
brachial plexus block. Br J Anaesth; 1998, 80:594-8.

12. cox B, dUrieUx me, marcUs ma: Toxicity of local anaesthetics. 
Best Pract Res Clin Anaesthesiol; 2003, 17:111-36.

13. camorcia m, caPogna g, colUmB mo: Minimum local analgesic 
doses of ropivacaine, levobupivacaine, and bupivacaine for 
intrathecal labor analgesia. Anesthesiology; 2005, 102:646-50.

14. faccenda Ka, simPson am, Henderson dj, et al: A comparison of 
levobupivacaine 0.5% and racemic bupivacaine 0.5% for extradural 
anesthesia for caesarean section. Reg Anesth Pain Med; 2003, 
28:394-400.

15. joHnson sm, saint joHn Be, dine aP: Local anesthetics as 
antimicrobial agents: a review. Surg Infect; 2008, (Larchmt) 9:205-
13.

16. esteBe jP, le corre P, levron jc, et al: Pilot study on the effect of 
tourniquet use on sufentanil pharmacokinetics. J Clin Anesth; 2002, 
14:578-83.

17. Picard Pr, tramer mr, mcqUay Hj, et al: Analgesic efficacy of 
peripheral opioids (all except intra-articular): a qualitative systematic 
review of randomised controlled trials. Pain; 1997, 72:309-18.

18. grant sa, nielsen Kc, greengrass ra, et al: Continuous 
peripheral nerve block for ambulatory surgery. Reg Anesth Pain 
Med; 2001, 26:209-14.

19. ertUg z, yegin a, ertem s, saHin n, HadimioglU n, dosemeci 
l, erman m: Comparison of two different techniques for brachial 
plexus block: infraclavicular versus axillary technique. Acta 
Anaesthesiol Scand; 2005, 49(7):1035-9.

20. tUominen m, rosenBerg PH, Kalso e: Blood levels of bupivacaine 
after single dose, supplementary dose and during continuous 
infusion in axillary plexus block. Acta Anaesthesiol Scand; 1983, 
27:303-6.



713 M.E.J. ANESTH 21 (5), 2012

THE EFFECT OF ELECTROCONVULSIVE THERAPY 
USING PROPOFOL AND SUCCINYLCHOLINE  ON  THE 

INTRAOCULAR PRESSURE

sHaHram Borjian Boroojeny*, nargess Hosseini taBataBai**, 
BaBaK BaBaKHani*, siamaK BaBaKHani***, zaHra moody*

Abstract
Purpose: Electroconvulsive therapy (ECT) is a therapeutic procedure in many mood and 

psychiatric disorders. After induction of general anesthesia by administering an induction dose of an 
intravenous anesthetic such as Propofol, intravenous succinylcholine is often used to prevent bone 
fractures and joint dislocations during ECT. Intraocular pressure (IOP) is raised by succinylcholine 
and tonic-colonic convulsion,and decreased by propofol administration.

        To our knowledge, there is no published paper on the effect of ECT using propofol and 
succinylcholine on the IOP. This study for the first time shows the effect of ECT on IOP.

Keywords: Intra ocular pressure,Electroconvulsive therapy, Succinylcholine,Propofol
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Methods: One hundred patients 20 to 40 years old ASA class 1 or 2 without any ophthalmic 
disorders were enrolled. All of the psychiatric medications were discontinued 48 hours before 
ECT treatment. The baseline IOP values of the patients were checked after application of sterile 
eye drop  tetracaine 0.5% by an applanation tonometer, and then the patients received atropine 
0.5mg, propofol 0.75 mg/kg, succinylcholine 1mg/kg intravenously, with intervals of 1 minute. 
Then electrical stimulation was delivered via bi-frontal electrodes. IOPs were checked before any 
drug administration, before electrical application, as well as 1, 5 and 10 minutes after termination 
of the convulsion.

Results: The baseline IOP (14.81 ± 3.6 mmHg) decreased significantly after administration 
of propofol (13.18 ± 3.55 mmHg) but increased significantly after succinylcholine (15.52 ± 3.58 
mmHg), one minute (18.32 ± 3.49 mmHg) and 5 minutes after convulsion(15.41 ± 3.46 mmHg).
However, IOP returned to the baseline10 minutes after convulsion (14.68 ± 3.57 mmHg).
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Conclusion: IOP increased after ECT but the IOP 
levels never reached to pathologic range in this study. 
Therefore, regarding IOP, ECT is a safe procedure in 
patients with normal eye condition. Further studies 
are recommended in older patients with ophthalmic 
diseases.

Introduction
Electroconvulsive therapy (ECT) is a treatment 

for acute or chronic schizophrenia, major depression, 
acute mania episodes and bipolar disorders1. General 
anesthesia is considered as a mandatory procedure 
for performing ECT. Succinylcholine is the muscle 
relaxant of choice used for decreasing the severity of 
muscle contractions and risk of bone fracture during 
convulsive seizure after ECT.  It also causes rising 
of intraocular pressure (IOP)2. The regular dose of 
Succinylcholine for ECT is 1mg/kg intravenously with 
an onset of action of 30-60 seconds and  duration of 
action of 5-10 minutes. Because of increasing blood 
pressure and decreasing venous return during ECT, 
increasing IOP is predictable3. On the other hand, 
propofol decreases IOP4. To our knowledge, there is no 
publication evaluating the effect of ECT using propofol 
and succinylcholine on IOP. This paper investigates 
the effect of ECT on IOP.

Methods and materials
After obtaining ethical approval from the 

institutional review board of the University Hospital 
Baharan, Iran, 104 patients (Physical status I-II according 
to the American Society of Anesthesiologists grading 
system), aged 20-40 yr, were scheduled for elective 
ECT. Written informed consent was obtained from all 
subjects or their guardians. Exclusion criteria included 
history of pheochromocytoma, pseudocholinestrase 
deficiency, increased intracranial pressure, recent 
cerebrovascular accident, cardiovascular conduction 
defects, aortic and cerebral aneurysms, need for 
endotracheal intubation (pregnancy, obese diabetic 
patient, hiatal hernia, gastroesophageal reflux), 
convulsive seizure duration less than 25 sec and 
known ocular disease (Table 1). According to the 
psychiatrist order, all of the psychiatric drugs were 

discontinued 48 hours before ECT. All patients were 
NPO 8 hours before ECT. After administration of 
1drop of sterile tetracaine 0.5% eye drop (Anestocaine 
0.5%, Manufactured by: Sina  Darou Co, Tehran-
Iran) into each eye, bilateral IOPs were measured as 
baseline values. After installing standard monitors 
and taking an intravenous canula, an additional blood 
pressure cuff was inflated 20 mmHg above systolic 
pressure on the left calf for observation of peripheral 
seizure activity. All patients were anesthetized with 
the same anesthetic technique. At first, patients were 
preoxygenated via an anatomical face mask with 
a flow rate of 6l/m, then atropine 0.5 mg, propofol 
(Propofol 1% MCT/LCT Fresenius, Manufactured by: 
Fresenius Kabi Austria GmbH Graz,Austria) 0.75 mg/
kg, and succinylcholine (Succyl 20, Manufactured by: 
Abureihan Pharmaceutical Co, Tehran-Iran) 1 mg/kg 
with one minute intervals were injected intravenously. 
After fasciculations were observed, electrical stimulus 
was applied via a bi-temporal electrode. Bilateral 
IOPs were measured by an applanation tonometer 
(Tonopen XL, Mentor O & O, Norwell,Massachusetts, 
USA) before any drug administration and electrical 
stimulation. Subsequently, these measurements were 
repeated 1, 5 and 10 minutes post termination of 
convulsive seizure. After each step, the mean IOP of 
both eyes were calculated and recorded as the IOP of 
that step.

Table 1 
Demographic factors of the patients undergoing ECT�

Number Weight (kg) Age (year) Sex

52 69.5 ± 8.07 31.38 ± 6.75 Male

48 67.56 ± 6.82 30.58 ± 6.61 Female

Normality of distribution was tested by 
Kolmogrov Smirnov test. Paired t-test and repeated 
measure analysis of variance were used to test the eye 
pressures in different stages. Also, Bonferroni post hoc 
test was applied to find the intra ocular pressure that 
was different from others. The descriptive statistics 
(mean, SD etc.) was also uses for data analyses. 
The criterion for significance was considered as a P 
<0.05. Data were analyzed by SPSS version 17 (SPSS, 
Chicago, IL).
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Results
In this study, 100 patients with demographic 

factors as shown in table (1) underwent IOP 
measurement six times according to methods described 
above. 4 patients were excluded because of convulsive 
duration that lasted less than 25 sec. IOP values were 
measured and recorded before any drug administration 
(baseline value), after propofol, succinylcholine 
injection and 1, 5 and 10 minutes after convulsion, 
(Table 2).

Table 2 
Intra ocular pressure in different stages of electroconvulsive 

therapy

ECT 10 ECT 5 ECT 1 A.Sch A.P Baseline IOP

14.68 15.41* 18.32* 15.52* 13.18* 14.81 Mean

3.57 3.46 3.49 3.58 3.55 3.6 Sd

- A. P: After propofol;
- A. Sch. After succinylcholine;
- ECT 1:1 minute after convulsion;
- ECT 5: 5 minutes after convulsion;
- ECT 10: 10 minutes after convulsion;
- IOP: intra ocular pressure in mmHg
: Statistically significant compared to baseline*

The mean of IOPs was significantly different 
between baseline and all of the measurements except 
ECT10.

Administration of propofol caused a significant 
decrease (P = 0.0001) in IOP value (13.18 ± 3.55 
mmHg) compared to baseline level (14.18 ± 3.6 
mmHg). After succinylcholine injection, IOP levels 
increased to 15.52 ± 3.58 mmHg, which is statistically 
significant in comparison with the baseline (P = 
0.0001). One minute after convulsion (ECT1), the 
mean IOP was the largest (18.32 ± 3.49 mmHg), 
decreasing to (15.41 ± 3.46 mmHg) five minutes after 
convulsion (ECT5). Ten minutes after convulsion, IOP 
decreased (14.68 ± 3.57 mmHg) to near baseline level 
without statistically significant differences compared 
with baseline (P = 0.113).

Discussion
In this research, the effect of ECT on IOP after using 

propofol and succinylcholine for induction of general 

anesthesia was studied. According to the results, IOP 
significantly decreased after administration of propofol 
and increased after succinylcholine injection and 
convulsion. The decrease in IOP level during general 
anaesthesia is explained by various mechanisms. 
Presbitero and colleagues suggest that since IOP is 
regulated by the hypothalamus, the inhibition of the 
hypothalamus during general anesthesia results in 
the decrease of IOP5, while some others6,7 suggest 
that the reduction in IOP level may be related to a 
decrease of the aqueous humor. It is also reported that 
the diencephalon   is a region which has significant 
influence on IOP and that any pharmacological agent 
that affects this region may significantly reduce IOP8. 
Therefore, general anesthetics such as propofol and 
sodium thiopental, which affect the diencephalon, are 
reported to facilitate the external flow of the aqueous 
humor, to relax the extraocular muscles and thereby to 
reduce IOP7.

The peak of IOP rise was one minute after 
convulsion, then IOP approached to baseline 10 
minutes after convulsion. Also the changes in IOP 
were statistically significant but all of the IOP records 
were within normal limit (10-20 mmHg). Therefore, 
IOP changes do not have any ophthalmic hazard for 

Fig� 1 
Mean intra ocular pressure at different stages of ECT 

(standard deviation bars are shown)
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these patients with normal eye conditions.

In a study which was done in 1998 by Van Den 
Berg AA and his colleagues3, 21 patients who had been 
prescribed phenothiazines, tricyclic antidepressants 
or antiparkinson drugs for a long time and randomly 
suffered from closed angle glaucoma were enrolled. 
The effect of ECT on IOP was studied. The patients 
anesthetized by methohexitone (1 mg/kg) and 
succinylcholine (0.5 mg/kg). This study showed that 
IOP was decreased by methohexitone and increased 
by succinylcholine. Convulsion led to a slight increase 
in IOP levels compared to succinylcholine. They 
concluded that convulsion resulting from ECT did not 
have ophthalmic risk to patients who were treated for 
closed angle glaucoma.

In another study, Good MS and colleagues9 in 
2004 described one patient that received ECT who 
had an operation in her right eye because of bilateral 
glaucoma. IOP increased 5 mmHg in the left eye and 
returned to near baseline value after 5 minutes, but 
there was almost no change in the right eye IOP during 
ECT. In this case, ECT did not exert any effect on 
IOP of the patient whose glaucoma was controlled by 
surgery.

In another study by Edwards RM and colleagues10 
in 1990, ten patients without any history of systemic 
or ophthalmic disease underwent ECT. Although the 
increase in IOP after convulsion was significant when 
compared to baseline values, it did not reach pathologic 
levels and returned to near baseline values after 90 
seconds. In our study, IOP returned to near baseline 
values 10 minutes after convulsion. One can suggest 
that this difference was caused by using lower doses of 
succinylcholine (0.5 mg/kg) and replacing propofol by 
sodium thiopental instead. Morever Edwards RM and 

colleagues studied only 10 patients, which is a small 
sample size.

Khosravi MB and colleagues stated that propofol 
(2.5 mg/kg) is more effective than thiopental (5mg/kg) 
to control increasing IOP following succinylcholine 
administration2. Because of abolishing convulsion, 
which is mandatory for the treatment, using such doses 
in ECT is impossible.

Hoshi H and colleagues described the use of 
rocuronium and sugammadex, as an alternative to 
succinylcholine during electroconvulsive therapy. It 
seems to be an attractive method but it is soon to account 
it a safe method and needs more investigations11.

It should be noted that our study was done on 
the 20 to 40-years-old patients, without any history of 
systemic or ophthalmic disease. These limitations may 
affect the final interpretations of this study. Further 
investigations on patients with a wider age range and 
with different systemic or ophthalmic diseases are 
required.

Furthermore, although measuring IOP 
with Goldman tonometer is a standard approach, 
implementing this procedure is almost impossible 
during ECT.

In conclusion, in this study we showed that IOP 
was increased during ECT but the rise in IOP level 
is to an extent that does not cause any damage to the 
eye. It is suggested that ECT should be implemented 
more cautiously in patients suffering from ophthalmic 
disorders.

Disclosure Statement
There is no commercial association or financial 

interest of authors.
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PREDICTIVE MODEL FOR THE INADEQUATE LABOR 
EPIDURAL ANALGESIA: AN OUTCOME 

OF THE PROSPECTIVE OBSERVATIONAL STUDY 
AT UNIVERSITY WOMEN’S HOSPITAL*
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Abstract
Background: Continuous epidural analgesic infusions provide superior analgesia as 

compared to other forms of labor analgesia. However, inadequate analgesia after labor epidurals 
is not uncommon and has been found to be as high as 24% in some studies. The mechanism of 
these failures include inappropriate epidural catheter location, tissue compartmentalization within 
epidural space, delayed migration, kinking, occlusion or disconnection of correctly placed epidural 
catheter.

Aims: The aim of our study was to examine the effect of various factors on the incidence of 
inadequate pain relief with labor epidurals.

Methods: Eighteen independent potential risk factors for failed epidurals were collected 
from each parturient: patient characteristics (body mass index, history of failed epidural, opioid 
tolerance, illicit drug use and back abnormalities), labor details (parity, singleton versus multiples 
pregnancies, induced versus spontaneous labor, augmentation with oxytocin, malpresentation and 
cervical dilatation greater than 7 cm), epidural technique (experience of the operator-resident/
specialist, method of loss of resistance-air/saline, paresthesia during epidural insertion, difficult 
insertion, ultrasound used, and number of attempts) and other factors (time of epidural insertion).

Results: Data collected from 502 parturients showed that difficulty in placement of epidural 
catheter was reported in 43 (8.6%) patients. Inadequate pain relief was seen in 104 (21%) parturients. 
Cervical dilatation >7 cm, previous failed epidural analgesia, paresthesia during epidural insertion, 
and loss of resistance using air were found to be the best predictors of inadequate epidural analgesia 
A constructed classification table showed that the predictive model correctly classified 96.7% of 
successful epidurals of producing adequate pain relief. However, the predictive model correctly 
classified only eighteen failed/inadequate epidurals (16.8%) as failures. Overall, 79.7% of the 
epidurals placed were successfully classified by the predictive model.

Conclusion: In parturients identified as being at high risk for failed epidural, ultrasound 
guidance, saline-based loss of resistance technique, and appropriate intra-epidural-space length of 
catheter are the methods that should be utilized to lower the incidence of failure.

* Department of Anesthesiology, Wayne State University/Detroit Medical Center, Detroit, Michigan, United States.
 Corresponding Author: Vitaly Soskin, Director, Division of OB Anesthesia, Hutzel Women Hospital, Detroit Medical 

Center, Clinical Associate Professor of Anesthesiology, Wayne State University, School of Medicine. Box No 162, 3990 
John R, Detroit, Michigan, 48201, United States, Phone: 1-313-996-5277, Fax: 1-313-745-6534., E-mail: Vsoskin@med.
wayne.edu
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Introduction
Labor epidurals provide superior analgesia as 

compared to other forms of pain control during labor1. 
Major improvements in safe delivery and efficacy of 
labor epidural analgesia have ensured satisfactory 
birth and delivery experience in parturients; however, 
the variable percentage of failed or inadequate 
analgesia ranging from 0.9% to 24% still remains 
a major barrier to attaining a perfect score in the 
maternal satisfaction scale2-3. The various reasons for 
these failures can be inappropriate epidural catheter 
location, tissue compartmentalization within epidural 
space, and delayed migration, kinking, occlusion or 
disconnection of correctly placed epidural catheter. 
Lang et al reported a case of epidural lipomatosis 
contributing to failed epidural analgesia4. Agaram et 
al additionally documented cervical dilatation greater 
than 7 cm, opioid tolerance, a history of failed epidurals, 
and epidural insertion by residents as contributors for 
failed epidurals1. Le Coq et al reported radicular pain 
during the epidural placement, ineffectiveness of initial 
dose of local anesthetics in regards to pain-relief, fetal 
presentation (posterior), and prolonged as well as short 
labor (greater than 6 hours or shorter than 1 hour) as 
additional risk factors for failed epidurals2. Moreover, 
inappropriate intra-epidural-space catheter length (less 
than 3 cm, or more than 6 cm) also contribute to failed 
epidurals4-8. An additional drawback of failed labor 
epidural is the inability to further provide surgical 
anesthesia via epidural route for urgent cesarean 
sections.

The aim of our study was to examine the effect 
of several factors on the incidence of inadequate pain 
relief with labor epidurals.

Methods
After institutional review board approval with 

waiver for written informed consent, prospective 
data was collected from 502 parturients. In all cases, 
epidural catheter was inserted in a sitting position, 
using loss of resistance technique with air or saline, 
at lumbar interspace levels L2-L3 or L3-L4 with a 
17 gauge Tuohy needle. 19-gauge closed tip spring 
wound multi-orifice catheters were inserted 4 to 6 
cm into the epidural space. A standard epidural 

bolus of 10mcg/ml fentanyl in 10 ml of 0.125% 
bupivacaine was injected and was followed by the 
epidural infusion of 2.5mcg/ml fentanyl in 0.125% 
bupivacaine at a rate of 8-10 ml/hr. Prior to epidural 
placement baseline noninvasive monitors were 
applied which included maternal blood pressure, 
heart rate, pulse oximetry and fetal heart rate 
monitors. Difficult epidural insertion was defined as 
more than 2 attempts before successful placement 
and/or substantial difficulties identifying landmarks. 
The term “opioid tolerance” was used if the parturient 
was a regular opioid user for more than 3 months. 
Pain was assessed 30 minutes after epidural insertion 
using a verbal pain scale (VPS) of 0 to 100 (0 = no 
pain, 100 = worst imaginable pain). A score of 10 
or more was considered as an inadequate analgesia. 
Evaluation was based on abdominal or back pain 
resulting from uterine contractions. Additionally, 
inadequate labor analgesia was considered if an 
additional dose of local anesthetics was administered 
within 30 minutes of epidural insertion. The following 
18 independent variables were collected from each 
parturient: patient characteristics (body mass index, 
history of failed epidural, opioid tolerance, illicit 
drug use and back abnormalities), labor details 
(parity, singleton versus multiples pregnancies, 
induced versus spontaneous labor, augmentation with 
oxytocin, malpresentation and cervical dilatation 
greater than 7 cm), epidural technique (experience 
of the operator-resident/specialist, method of loss 
of resistance-air/saline, paresthesia during epidural 
insertion, difficult insertion, ultrasound used, and 
number of attempts and time of epidural insertion. 
Parturients whose pain relief was not being assessed 
at 30 min (rapid progress to the second stage or 
delivery) and parturients whose epidurals were 
clearly not in the epidural space as evidenced by a 
wet tap or intravascular placement of the epidural 
catheter were excluded from the study.

Pearson’s χ2 test calculated the P values for 
eliciting association between the risk-factor and 
incidence of inadequate epidural analgesia. Yates’ 
continuity correction had to be used to attenuate the 
effect of the small contingency tables that had fewer 
than five values. The P-value of <0.05 was considered 
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significant. After entry of all the factors in to a forward 
stepwise logistic regression model, low-to-no impact 
factors for outcome were discarded to extract the final 
model containing greatest impact factors. The greatest 
factors constructed a classification table to elicit the 
power of prediction of inadequate labor epidural 
analgesia. Minimum sample size as calculated was 
180 parturients based on a rule of thumb for logistic 
regression with dichotomous dependant variables 
(minimum 10 subjects for each variable risk factor 
studied).

Results
Out of the 502 parturients included into the 

study, 171 patients (34.1%) were multiparous and 331 
patients (65.9%) were primiparous. In 147 patients 
(29.3%), labor was induced, most commonly with 
prostaglandins, and in 176 patients (35.1%) labor 
was augmented with oxytocin. At the time of epidural 
insertion 436 patients (86.9%) had a cervical dilatation 
of less than 7 cm. The majority of operators (in 465 
patients: 92.6% cases) used air for loss of resistance 
(LOR) technique. Epidurals were reported as difficult 
to insert in 43 patients (8.6%) (Tables 1-2). Based on 
the strict cut-off of VPS of 10/100, 104 parturients 
(21%) had inadequate pain relief; though with more 
acceptable cut-off of VPS 40/100, the inadequate 
epidural analgesia in our study patient population was 
3.4% (17 patients). Univariate analysis using χ2 test 
showed that previous history of failure of epidural 
analgesia, multiparity, oxytocin use, induction of 
labor, LOR with air, cervical dilatation >7 cm at 
insertion, and paresthesia during epidural insertion had 
statistically significant associations with inadequate 
analgesia (Table 1). Subsequently, forward stepwise 
logistic regression model determined that cervical 
dilatation >7 cm, previous history of failed epidural 
analgesia, paresthesia during epidural insertion, and 
loss of resistance using air were found to be the best 
predictors of inadequate epidural analgesia (Table 3). A 
classification table based on the final model of logistic 
regression is showed in Table 4 and this model correctly 
classified 96.7% of epidurals producing adequate pain 
relief; however, it classified only eighteen inadequate 
epidurals (16.8%) correctly. Overall, 79.7% of the 
epidurals were successfully classified by the model.

Table 1 
Factors Associated with Inadequate Epidural Analgesia–

Univariate Analysis

Variable  P value (Pearson’s)

Obesity 0.369

History of failed epidural 0.001

Multiparity versus primiparity 0.021
Air versus saline for loss of resistance 0.020
Cervical dilation greater than7 cm 0.001
Oxytocin usage 0.012

Induction of labor 0.023

Paresthesia during epidural insertion 0.001
Singleton versus multiples pregnancies 0.062

Malpresentation 0.126

Opioid tolerance 0.451

Illicit drug use 0.451

Difficult insertion 0.846

Back abnormality 0.351

Resident versus Anesthesiologist 0.096

Number of epidural attempts 0.196

Time of the day for epidural insertion 0.407

Ultrasound used 0.163

Table 2 
Other Data

Anesthesiology personnel

Resident CRNA Attending

177 
(35.3%)

309
(61.6%)

16
(3.2%)

Time of the day when epidural was placed

0700H to 1500H 1500H to 2300H 2300H to 0700H

225
(44.8%)

146
(29.1%)

131
(26.1%)

Pain score grading (VPS)

0 to 9 10 to 39 40-100

398
(79.3%)

87
(17.3%)

17
(3.4%)

Number of attempts

1 >1

Ultrasound
used 

50
(98%)

1
(1.9%)

Ultrasound
not used 

320
(70.9%)

131
(29.1%)

P value <0.001
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Table 3 
Logistic regression: Factors and Odds Ratios

Variable 
Odds 
Ratio

95%Confidence 
Interval P

History of failed 
epidural 2.5 1.308-4.790 0.001
Cervical dilation 
greater than 7 cm 2.129 1.158-3.913 0.001
Paresthesia during 
epidural insertion 3.188 1.426-7.127 0.001
Loss of resistance 
technique 0.411 0.193-0.879 0.02

Table 4 
Classification Table

Observed Predicted

Inadequate pain relief Percentage
Correct

NO YES

Inadequate 
pain relief

NO 382 13 96.7

YES 89 18 16.8

Overall 
percentage

79.7

Discussion

As compared to sixteen factors investigated 
and converted to predictive model by Agaram et al1, 
our study investigated eighteen factors to elicit a 
predictive model for labor epidural failure based on 
our experience at a university women’s hospital. The 
striking finding of our study was that failed epidurals 
were immune to the experience of the operator’s hands. 
As compared to the reported failure of labor epidurals 
ranging from 0.9% to 24%1,4, the incidence of epidural 
failure in our study was 21% (on a higher side of the 
range) because of the higher prevalence of obesity in 
our patient population as well as primary attempts at 
labor epidurals by the supervised trainees. In addition, 
this high rate of inadequate labor epidural analgesia 
in our study may have been indirectly related to the 
fact that we have used 10 and above out of the 100 
points on VPS as a cut-off indicator for the failed labor 
epidurals as opposed to 40 out of 100 points on VPS. 
Similar to Agaram et al1, there was no association 
between difficulty in insertion and the experience 
of the anesthesiologist (P = 0.147) (Tables 1-2); the 
absence of statistical difference for labor epidural 
failure based on the experience of anesthesiologist 
may be secondary to the fact that the vast majority of 

epidurals were placed by the trainees as compared to 
the supervising anesthesiologist.. However, the number 
of insertion attempts at labor epidural placement and 
occurrences of paresthesia during epidural insertion 
were higher with the trainees’ attempts at epidural 
insertion. The epidural insertion was more difficult 
in obese parturients [cross tab tests for association 
between independent factors showed that difficulty 
in epidural insertion had a significant association 
with obesity (P = 0.004)]; however, the inadequacy 
of analgesia was not different between obese and 
non-obese parturients because the co-existence of 
opposing confounding factors with obesity may 
have contributed for obesity being the insignificant 
predictor of outcome in logistic regression. Use of 
ultrasound for appreciation of appropriate lumbar 
interspace as well as the localization of appropriate 
depth of the epidural space was helpful in reducing 
the number of attempts in labor epidural placement. 
Time of the day for the epidural insertion was not a risk 
factor for inadequate pain relief with labor epidurals 
(Table 2). Subsequently, it was decided that logistic 
regression may provide information for developing a 
risk score to predict outcome. Even though the parity 
of the patient (P = 0.021), oxytocin usage (P = 0.012) 
and induction of labor (P = 0.023) were also significant 
contributors to inadequate epidural analgesia, the 
predictive model recognized that history of failed 
epidural (P = 0.001), cervical dilatation greater than 
7 cm (P = 0.001), paresthesia during epidural insertion 
(P = 0.001), and loss of resistance using air (P = 0.020) 
as the best predictors of the inadequate labor epidural 
analgesia. Hereafter, the overall predictive rate with 
our predictive model was 80%. As compared to a 
different set of sixteen variates investigated by Agaram 
et al1 that concluded with a predictive model based on 
cervical dilatation greater than 7 cm, opioid tolerance, 
previous failed epidural analgesia and insertion by 
trainee, our predictive model did not find significant 
dependence on opioid tolerance and insertion by trainee 
as risk factors for failed epidurals; rather our predictive 
model elicited two other significant factors for failed 
epidurals, namely paresthesia during epidural insertion 
and loss of resistance using air.

Even though the predictive model was primarily 
based on our significant data in four best predictors 
observed in our patient population, all factors studied 
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have been insignificant per our data secondary to the 
operators’ limited experience with ultrasound use.

Conclusion
In parturients identified as being at high risk 

for failed epidural based on the studied factors and 
evolved predictive model, use of ultrasound guidance 
for epidural needle placement, adoption of saline-
based loss of resistance technique; and maintenance 
of appropriate intra-epidural-space length of catheter 
may help in lowering the incidence of failed epidurals.

by us can be collected prior to epidural insertion for 
quantifying the risk of failed labor epidural analgesia. 
However, the enormity of the eighteen factors with 
undefined effect on the final evolution of the failed 
epidural in any particular patient population may call 
for further studies to refine our predictive model to 
more accurately predict the failure of labor epidural 
analgesia in every patient. Last but not the least, the 
factors statistically insignificant per our data may 
have been confounded by other non-studied and non-
observed variates like newly introduced application 
of ultrasound guidance for epidural placement may 



724 MUPPURI, R. et. al

500.
5. Beilin Y, Bernstein HH, ZUcKer-PincHoff B: The optimal distance 

that a multiorifice epidural catheter should be threaded into the 
epidural space. Anesth Analg; Aug 1995, 81(2):301-4.

6. Portnoy D, VadHera RB: Mechanisms and management of an 
incomplete epidural block for cesarean section. Anesthesiol Clin 
North America; Mar 2003, 21(1):39-57.

7. BecK H, Brassow F, DoeHn M, BaUse H, DziadzKa A, ScHUlte am 
EscH J: Epidural catheters of the multi-orifice type: dangers and 
complications. Acta Anaesthesiol Scand; Oct 1986, 30(7):549-55.

8. Collier CB: Why obstetric epidurals fail: a study of epidurograms. 
Int J Obstet Anesth; Jan 1996, 5(1):19-31.

References
1. Agaram R, DoUglas MJ, McTaggart RA, GUnKa V: Inadequate 

pain relief with labor epidurals: a multivariate analysis of associated 
factors. Int J Obstet Anesth; Jan 2009, 18:(1):10-4.

2. Le Coq G, DUcot B, BenHamoU D: Risk factors of inadequate pain 
relief during epidural analgesia for labour and delivery. Can J 
Anaesth; Aug 1998, 45(8):719-23.

3. PaecH MJ, GodKin R, WeBster S: Complications of obstetric 
epidural analgesia and anaesthesia: a prospective analysis of 10,995 
cases. Int J Obstet Anesth; Jan 1998, 7 (1):5-1.

4. Lang SA, KorzeniewsKi P, BUie D, DU Plessis S, Paterson K, 
Morris G: Repeated failure of epidural analgesia: an association 
with epidural fat? Reg Anesth Pain Med; Sep-Oct 2002, 27(5):494-



725 M.E.J. ANESTH 21 (5), 2012

EFFECTS OF PREOPERATIVE SINGLE DOSE 
ETORICOXIB ON POSTOPERATIVE PAIN AND SLEEP 

AFTER LUMBAR DISKECTOMY: PROSPECTIVE 
RANDOMIZED DOUBLE BLIND CONTROLLED STUDY
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Abstract
Background:  Etoricoxib, a selective Cox-2 inhibitor has been found to be effective in the 

management of acute pain. This study evaluates the effect of preoperative use of oral Etoricoxib on 
post operative pain relief and sleep in patients undergoing single level diskectomy.

Methods: In this prospective, randomized, controlled study, forty four patient (ASA 1&2,age 
18-60 years) scheduled to undergo single level lumber diskectomy were given either placebo 
(control group) or Etoricoxib 120 mg orally one hour before surgery. Post operatively fentanyl 
intravenous (IV) PCA pump was started. Visual analog score (VAS) was assessed at 0, 6, 12, 18 
and 24 hours at rest and movement. Primary end point was total pain relief over 24 hours. Sleep 
overnight, total fentanyl consumption, incidence of nausea and vomiting, intra-operative blood 
loss and patient satisfaction were noted.

Results: Forty three patients completed the study. Reductions in VAS at rest and on movement 
were observed in the Etoricoxib group when compared with the Control group at all the intervals till 
24 hours postoperatively, except on movement at 24 hours postoperative (P<0.05). Total fentanyl 
consumption (µg/kg/hr) was higher in Control group (P=0.007). More patients in Etoricoxib group 
had a contented facial expression (p=0.003), relaxed body language (p=0.00) and better sleep at 
night than control group (p=0.0004).

Conclusion: Single preoperative oral dose (120 mg) of Etoricoxib, given one hour before 
surgery, has significantly reduced the post operative pain at rest and movement and improved 
sleep in patients undergoing single level diskectomy without any side effects and with good patient 
satisfaction.
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Introduction
Acute postoperative pain is an important part 

of anesthesia management, on a day to day basis. 
It causes distress to the patient, and may lead to 
hemodynamic disturbances, myocardial ischemia, 
respiratory dysfunction, patient dissatisfaction and 
may lead to chronic pain if not promptly treated. Acute 
postoperative pain is usually treated with opioids and 
non steroidal anti- inflammatory agents (NSAIDS). 
Opioids are associated with side effects like sedation, 
respiratory depression, nausea and vomiting1 whereas 
nonselective NSAIDS are associated with increased 
risk of perioperative bleeding, renal dysfunction and 
gastrointestinal disturbances2-3.

Among the NSAIDs, is the new generation of 
COX 2 inhibitors, of which Etoricoxib is a member. 
COX-2 selective inhibitor is a form of NSAID 
that directly targets cyclooxygenase-2, an enzyme 
responsible for inflammation and pain and devoid of 
side effect of COX-1 enzyme inhibition.

Etoricoxib, has been effective in providing 
analgesia in ambulatory surgeries, dental procedures, 
laparoscopic cholecystectomy and knee repair4-5. It is 
a safe and effective agent in controlling post-operative 
pain with minimal side effects.

However there is no existing literature with 
regards to its use as a preoperative analgesic to relieve 
postoperative pain in spinal surgery. Pain in patients 
with spine pathology is different from other types of 
pain, because these people have chronic pain issues 
and this may flair up in the acute post-operative period 
due to sensitization of the receptor. Furthermore, it is 
poorly studied entity.

Sleep disturbances are common in post operative 
patients, particularly in the first two nights after 
surgery6. Sleep in the post-operative period is of poor 
quality and is due to many factors, and adds to the 
discomfort of the paitient7.

Hence, this study was formulated to effects 
of preoperative use of Etoricoxib to decrease 
postoperative pain and improve sleep after lumbar disc 
surgery.

Method
This prospective randomized, double blind, 

placebo controlled study was conducted after institute 
ethical committee approval and written informed 
consent from the patients. Forty four patients were 
enrolled from ASA physical status 1 & 2, age between 
18-60 years of either sex scheduled to undergo single 
level lumbar diskectomy from January 2009 to 
February 2010.

Patients with history of asthma, gastritis, 
coagulation disorders, hepatic and renal impairment, 
and allergy to NSAIDS were excluded from the study. 
Patients on long term analgesics and patients unable to 
handle PCA pumps were also excluded from the study. 
Patients who were re-explored within 24 hours of 
surgery, or in whom surgery was extended more than 
one level, were dropped from the study and were not 
subjected to final statistical analysis.

Presuming that following surgery incidence of 
postoperative analgesic requirement would differ by 
20% between the groups, for result to be significant 
with alpha = 0.05 and power beta = 0.08, one needed to 
recruit 20 patients in each group. We enrolled 22 cases 
to take care of any drop outs (if any).

Patients were assessed for eligibility during the 
pre anesthetic checkup and were explained about 
study protocol and use of patient controlled analgesia 
(PCA) pumps. All the patients were premedicated with 
tablet lorazepam 1mg in the night before and morning 
of surgery. Using sealed envelopes, the patients were 
randomly allocated into two groups by anesthesia 
assistant. The control group (Group C), received oral 
placebo tablets and Etoricoxib group received oral 
Etoricoxib (Group E) 120 mg with sips of water 60 
minutes before surgery. Study medication and the 
placebo were identical. Patients were taken as a first 
case on the operation list to, avoid circadian rhythm 
related bias. Anesthesia was induced with fentanyl 
3 µg/kg and propofol 2mg/kg. Tracheal intubation 
was facilitated with vecuronium bromide 0.1mg/kg. 
Anesthesia was maintained with propofol infusion 
100-200 μg/kg/min and mixture 70% nitrous oxide 
in oxygen. Intermittent boluses of fentanyl 50 μg and 
vecuronium were given to maintain adequate depth. 
Extubation was done after reversal of neuromuscular 
block with injection neostigmine 0.04mg/kg and 
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glycopyrrolate 0.01mg/kg, on completion of surgery. 
Patients were shifted to post anesthesia care unit and 
connected to intravenous (IV) PCA pump. On IV PCA 
pump they received demand bolus of fentanyl 20 μg 
with a lockout interval of 10 minutes and maximum 
hourly fentanyl limit being 2μg/kg/hr.

Primary outcomes were the severity of 
postoperative pain both at rest and on movement, 
sleep at night and total consumption of fentanyl 
postoperatively. Secondary outcomes were intra-
operative blood loss, facial expression, body language 
and incidence of nausea, vomiting, and pruritus.

An anesthesiologist, who was blinded to the 
study group, assessed the pain score at time points 0, 
6, 12, 18, 24 hours on VAS scale (0-100 mm) at rest 
(static) and on movement (Dynamic). Total fentanyl 
consumption and incidence of side effects as nausea, 
vomiting during the study period were noted. Facial 
expression, body language and sleep at night were 
assessed in the morning following surgery, by the same 
anesthetist as in the following manner. Sleep at night 
was assessed subjectively as 1 = good, 2 = interrupted 
and 3 = no sleep; facial expression as 1 = contended, 
2 = sad and 3 = frightened; and body language as 1 = 
relaxed, 2 = tensed and 3 = unhappy.

The method of analysis was decided prospectively 

and incorporated the intention-to-treat principle. 
Demographic data were analyzed with one way 
ANOVA for continuous variables and chi square test 
for categorical variables. Pain was measured as Median 
(interquartile range) VAS and was analyzed using the 
Mann-Whitney test. Total consumption of fentanyl 
was analyzed with student t test. The incidences of side 
effects were analyzed with Fisher’s exact test. SPSS 
14.0 (SPSS Inc, Chicago, IL) was used for statistical 
analysis. P<0.05 was considered as significant.

Results
A total of 50 patients were evaluated out of 

which six patients were excluded from the study on 
account of preoperative history of asthma (2), use 
of prolonged NSAID medication (3), gastritis (1). 
Therefore 44 patients were included in this study and 
grouped according to randomization. One patient was 
dropped from the study as the incision needed to be 
extended to two more level. Therefore this patient was 
not subjected to further statistical analysis and only 
43 patients completed the study (22 and 21 in control 
and Etoricoxib group, respectively) (Fig 1). There was 
no difference amongst the groups as regard to age, 
sex, weight, height, duration of anesthesia and intra-
operative blood loss (P>0.05) (Table 1).

Table 2: 
Postoperative Pain Score: Pain was assessed by 100 mm visual analogue scale (VAS); 0 = none, 100 = worst imaginable pain and 

expressed as median VAS scores (inter-quartile range)� Pain was analyzed by Mann Whitney test and total fentanyl consumption with 
one way ANOVA�

Groups
Variables

Control
(n=22)

Etoricoxib
(n=21)

P value

0 hr Static 55(12.5) 20(32.5) 0.000

Dynamic 55(10) 30(52.5) 0.003

6 hr Static 45(10) 22.5(40) 0.008

Dynamic 50(7.5) 27.5(40) 0.003

12 hr Static 40(7.5) 20(30) 0.000

Dynamic 45(10) 27.5(31.3) 0.006

18 hr Static 35(5) 20(31.3) 0.06

Dynamic 40(7.5) 30(20) 0.02

24 hr Static 30(5) 15(30) 0.012

Dynamic 35(5) 20(30) 0.33

Total postoperative fentanyl
consumption (µg)

675.00 461.81 0.007
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Table 1: 
Demographic data presented either as mean + SD or numbers� 

No significant differences between the groups by one way 
ANOVA for continuous variables and chi square test for 

categorical variables (P>0�05)�

Groups
Variables

Control
(n=22)

Etoricoxib
(n=22)

Age (yrs) 39.6± 11.5 39.9± 11.1
Sex (M/F) 12/8 15/5

Weight (kg) 62.4±11.3 60.3±13.3
Height (cm) 166.1+5.2 168.7+7.1
Duration of 

Anaesthesia (min)
160.4±30.0 152±38.4

Intraoperative 
Blood loss

188.10+49.76 190.91+52.64

Reduction in VAS static (at rest) and dynamic 
(on movement) were observed in Etoricoxib group 
compared with Control group at all the point of time 
till 24 hours postoperatively, with the exception where 
VAS dynamic between two groups was similar at 24 
hours postoperatively. Total fentanyl consumption 
(µg/kg/hr) was higher in Control group compared to 
Etoricoxib group (P<0.05) (Table 2).

More patients in Etoricoxib group had a 
contented facial expression and relaxed body language 
than control group. (P<0.05) (Table 3) Sleep at night 
was better in Etoricoxib group compared to control 
group. (P<0.05) (Table3). None of the patients in both 
the groups complained of nausea, vomiting, headache 
or any other side effect, although our study was not 
powered to detect this (P>0.05). Intraoperative blood 
loss was equal in the both the groups (P>0.05) (Table 
1). There were no episodes of sedation or respiratory 
depression requiring any intervention.

Table 3: 
Sleep Facial expression and Body language; data are 

presented as numbers and analyzed by Fisher’s exact test�
Groups
Parameters

Control
(n=22)

Etoricoxib
(n=21)

Sleep
(p=0.00)

Good 6 14
Interrupted 13 7
No sleep 3 0

Facial 
expression
(p=0.003)

Contended 5 14
Sad 12 6
Frightened 5 1

Body language
(p=0.004)

Relaxed 7 16
Tensed 11 4
Unhappy. 4 1

Discussion

Our results demonstrated that preoperative use of 
oral Etoricoxib, 120 mg one hour before surgery has 
reduced the post operative pain score both at rest and 
movement; and postoperative fentanyl requirement 
after single level lumbar diskectomy. Sleep at night, 
facial expression and body language were better with 
the use of Etoricoxib whereas there was no increase in 
intra-operative blood loss and side effect.

Etoricoxib is a second generation COX-2 inhibitor 
with 100 fold increases in selectivity for COX-2 over 
COX-1. This reduces prostaglandins (PGs) generation 
from arachidonic acid. It has been found to be safe and 
effective in the management of acute pain in different 
surgical conditions8-10.

NSAIDs (nonselective COX) also have pain 
relieving and an opiate sparing effect and proven to be 
effective after major surgery however gastrointestinal 
bleeding and bleeding from operative site are the 
major concern with its use. A review of 18 randomized 
controlled trials on the use of NSAIDs, showed only 
six (33%) studies demonstrated a preemptive analgesic 
effect. Studies which failed to demonstrate preemptive 
analgesia ascribed it to the short duration of action of 
these agents and recommended a long acting analgesic 
which can provide analgesia in the post operative 
period also11.

Etoricoxib with its convenient single daily dosing 
and long half life (24.8 hours) was found to be superior 
in the relief of post operative pain. Cochrane database 
of five studies observed that Etoricoxib in the dose of 
120 mg gives high levels of good quality pain relief 
after dental surgery as effective as or better than, other 
commonly used analgesics12. Etoricoxib due to its 
short onset and long duration of action was also proved 
to be useful as a preemptive analgesic, in ambulatory 
gynecological surgeries4. The maximum plasma drug 
concentration occurs after approximately 1 hour of 
oral dose and the extent of absorption is similar with 
oral and intravenous doses. The elimination half-life 
of approximately 20 hours in healthy subjects enables 
once-daily dosing13. Preoperative use of Etoricoxib 120 
mg was found to be equally effective with Etoricoxib 
and paracetamol combination for postoperative pain 
relief after laparoscopic cholecystectomy, when pain 
intensity and opioid sparing effects were compared5. 
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Preoperative use of Etoricoxib 120 mg in patients 
undergoing ambulatory, laparoscopic gynecological 
surgery was found to be equally effective in controlling 
pain compared with iv ketorolac 30 mg at 24 and 48 
hours though immediate pain relief was better with 
ketorolac14. Kitti J et al, also showed that parecoxib 
reduces post-operative pain in spinal surgery patients 
and this study is comparable with our study15.

There has been growing interest in the assessment 
of patient satisfaction with health care. Studies have 
shown that adequate postoperative pain control may 
be an important determinant of patient satisfaction16-17. 
Better satisfaction expressed as contented facial 
expression and relaxed body language might be 
translated into superior postoperative pain relief in the 
patient of Etoricoxib group in our study.

Post-operative sleep disturbance seems to be 
related to the magnitude of trauma and thereby to 
the surgical stress response. Post-operative sleep 
disturbance may contribute to the development of 
episodic hypoxemia, haemodynamic instability and 
altered mental status, all of which have an influence 
on post-operative morbidity and mortality. Prevention 
or reduction of the post-operative sleep disturbance 
may be achieved by minimizing surgical trauma, 
changing the conventional nursing procedures, 
avoiding opioids and treating pain with non-opioid 
analgesics. Multifactorial nature of post-operative 
sleep disturbance indicates that it may be difficult 
to prevent. However in our study we found that the 

group which received Etoricoxib had better quality 
of sleep. This may be due to, decreased pain, reduced 
stress response and less need for opioids, which inhibit 
Random Eye Movement (REM) sleep and Slow Wave 
Sleep (SWS)18.

COX-2 inhibitors are known to decrease 
opioid consumption by 30–50%, yet the effects of 
perioperative Coxibs on opioid-related side effects 
(PONV) are still uncertain19. However, there were no 
differences in PONV incidence between control and 
Etoricoxib group in present study. Further evaluation, 
using a larger sample, is called for. Possible common 
side effects of COX-2 inhibitors and other NSAIDS 
are fluid retention, hypertension and renal damage, 
particularly in the elderly. None of such problems have 
been encountered in any of our cases.

The major limitation of our study was the limited 
period of pain evaluation (24 hours) postoperatively 
and since Etoricoxib has a long half life of 20 hours, 
we should have observed the long term effects of 
Etoricoxib beyond 24 hours.

Thus preoperative use of oral Etoricoxib, 120 mg 
one hour before surgery has significantly reduced the 
post operative pain score both at rest and movement 
and post operative opioid requirement with good 
sleep and patient satisfaction after single level lumber 
diskectomy therefore looking at the benefits we 
recommend its use in these patients.
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CASE REPORTS

DELAYED RECOVERY FROM ROCURONIUM 
BLOCK IN AN INFANT

inci Kara*, iPeK dUman** and ates dUman*

Abstract
Prolonged duration of action of rocuronium in an infant patient is rare. We report an unusual 

case of prolonged neuromuscular blockade with rocuronium in an infant undergoing cleft lip repair 
anesthetized with sevoflurane and management of the patient.

Keywords: Infant, rocuronium, sevoflurane.

Introduction
Prolongation of the actions of rocuronium in an infant has not been described previously. 

We report a case of unusually prolonged neuromuscular blockade with rocuronium in an infant 
undergoing cleft lip repair anesthetized with sevoflurane.

Case
Otherwise healthy six months old boy weighing 7.4 kg scheduled for cleft lip and palate 

repair surgery was admitted to the theatre without premedication. After routine monitoring with 
ECG, non-invasive blood pressure, pulse oximeter and skin temperature, anesthesia induction and 
endotracheal intubation was performed with sevoflurane, nitrous oxide in 50% oxygen, 0.6 mg/
kg (4.5 mg.) of rocuronium and 2 µg/kg of fentanyl. Anesthesia was maintained with sevoflurane 
(2.5%–4%) and nitrous oxide in oxygen. No further rocuronium was given. Mechanical ventilation 
was set at 8 ml/kg with a suitable rate to achieve an ETCO2 of 35 mmHg. The uneventful surgical 
procedure was completed after 122 min (134 min after induction). The lungs were then ventilated 
manually and sevoflurane was discontinued. Approximately 5 min later despite neurologic 
and hemodynamic signs of waking, the patient showed no signs of spontaneous ventilation or 
movement. Neuromuscular block monitoring was commenced. Train-of-four (TOF) stimulation of 
the left ulnar nerve at the wrist and recording of the response of the thumb was performed using 
acceleromyography (TOF-Watch®, Organon, Dublin, Ireland). Initial recordings revealed no signs 
of recovery. Light general anesthesia with sevoflurane together with mechanical ventilation was 
restarted to avoid any hazards or patient discomfort. The first response to TOF stimulation was 
recorded 223 min after the intubating dose of rocuronium and first reversal dose of neostigmine 
(0.04 mg/kg) plus atropine (0.02 mg/kg) was given. The second response appeared 18 min later 
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(241 min after injection of rocuronium). At this time, 
a second reversal dose of neostigmine (0.04 mg/kg) 
was administered and sevoflurane was discontinued. 
Sufficient recovery (TOF ratio > 0.9) was reached 
9 min later, and the trachea was extubated when the 
patient was awake. The infant was awake and crying 
on arrival at the post-anesthetic care unit.

Discussion
Several factors may have contributed to the 

prolonged duration of action of rocuronium in this patient. 

First, the patient was suspected of an accidental 
high dose of rocuronium. We re-checked the drug 
doses and excluded the possibility of an overdose. 
Individual patient variability such as genetic trait, 
age, hypothermia and concomitant drugs may be 
other factors responsible for prolonged neuromuscular 
block. Cleft lip and palate patients are considered to 
be more prone to muscular diseases1. Rocuronium is 
known to cause prolonged neuromuscular block in 
muscular dystrophies such as Duchenne dystrophia2. 
We ruled out this possibility after detailed family 
history and obtaining a postoperative normal plasma 
creatine kinase result of 146 U/L (normal range: 20-
240 U/L). Hypothermia prolongs the time-course of 
action of non-depolarizing neuromuscular blocking 
agents. The monitored skin temperature was warmer 
than 34°C during the procedure and the patient was not 
receiving drugs known to interfere with neuromuscular 
blockade.

Previous data from randomized studies indicate 
sevoflurane as the possible cause3,4. Sevoflurane is 
known to enhance neuromuscular block produced by 

rocuronium, decreasing the requirement for the relaxant 
and affecting the recovery of the neuromuscular 
transmission5,6. There is evidence that the younger the 
patient, the more variability the action of rocuronium. 
Woloszczuk et al7 have shown that this potentiating effect 
of sevoflurane is a result of pharmacodynamic rather than 
pharmacokinetic interaction with rocuronium. During the 
study conducted with children, Woloszczuk et al observed 
that in some children, neuromuscular transmission failed 
to return to values preceding rocuronium administration 
until sevoflurane administration was discontinued7. In 
our case we continued sevoflurane administration until 
sufficient recovery was recorded by acceleromyography. 
This may have contributed to the delayed recovery.

Sugammadex is the first line drug for difficult 
recovery from rocuronium block. Sugammadex 
encapsulates rocuronium and can reverse even deep 
block in less than 3 min and can be use in children8. 

Although present in our market, because it was 
not supplied immediately we were not able to use 
sugammadex. If it was available, most probably the 
neuromuscular block could have been antagonized at 
the end of the surgery. 

We can not comment further on the contribution 
of sevoflurane anesthesia to delayed recovery from 
rocuronium block in infants depending on a single 
case report. Further research will eventually clarify 
all the factors associated with delayed neuromuscular 
function recovery caused by non-depolarizing drugs 
in infants and children. Until then, enhancement by 
sevoflurane of neuromuscular block produced by 
rocuronium remains as the plausible explanation for 
the present case.
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ANESTHETIC MANAGEMENT OF A NEWBORN WITH A 
CERVICAL MENINGOMYELOCELE

s. PartHasaratHy*, a. UmesHKUmar**, sameer maHamUd 
jaHagirdar*** and m. ravisHanKar****

Abstract
Anesthesia of a newborn poses different types of challenges to the anesthesiologist. Cervical 

meningomyelocele adds to the difficulty with positioning and airway problems. We report a case 
of successful management of such a case.

Keywords: neonate, cervical myelocele, anesthesia.

Introduction
Myelomeningocele (MMC) a complex congenital spinal anomaly, results from neural 

tube defect during first 4 weeks of gestation. Cervical meningocele is an extremely uncommon 
congenital spinal anomaly and the incidence is 3- 5 % among spina bifida cystic1. Usually children 
don’t present with the neurological manifestations at birth but the surgical exploration is warranted 
to prevent the future neurological deterioration2. In this report, we present a neonate with the lower 
cervical meningocele which was successfully surgically treated.

Case Report
A term female baby weighing 3.07 kg was born at 40+4 weeks of pregnancy to a healthy primi 

mother of nonconsanguineous marriage for an indication of fetal distress and thick meconium 
stained liquor by emergency caesarean section. Immediately after birth, the child cried vigorously 
with the Apgar score of 8/10 and 9/10 in the 1st and 5th minute respectively. Vitals were stable and 
the systemic examination was also normal. Head circumference was 33cm and the baby moved 
all four limbs normally. Baby was kept in neonatal intensive care in view of a neck swelling and 
the thick meconium stained liquor. Regarding the past medical history, mother consumed folic 
acid tablets regularly from 2nd month of conception. Her antenatal ultrasound at the 7th month of 
pregnancy revealed a swelling in the neck. Subsequent ultrasound confirmed the same. No history 
of any teratogenic drug consumption during the pregnancy and no similar complaints in the family. 
In the NICU, baby was started oral feeds and she tolerated well. A single soft fluctuant swelling 
5X5cms at summit over midline back over lower cervical region with a skin deficient thin membrane 
was noted. The ultra sonogram confirmed the lesion as Occipital myelomeningocele lesion with 
mildly dilated lateral ventricles. There were no other obvious anomalies. The surgeons decided 
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to excise and repair the cervical myelomeningocele. 
Baby was kept NPO for 6 hours on the day of 
surgery and maintenance fluids were maintained at 
the rate of 12 ml/hr. On the day of surgery baby was 
brought to the operating room (OR) and placed on 
the OR table with a warmer under the baby Spo2, 
ECG, NIBP, rectal temperature, capnography were 
the monitors used.12ml/hour of 1/5 of RL (100ml of 
5%dextrose with 400ml of RL) was infused through 
the 50ml syringe. The patient’s baseline values were 
HR=140/min, Spo2=100% with a BP of around 70/50 
which was measured with an appropriate sized cuff.. 
Injection atropine 60 µg and fentanyl 6 µg were given 
intravenously. Intubation with size 3.0 tracheal tube 
was done after inhalational induction with sevoflurane. 
To get the ideal supine position, gauze bandages were 
kept below the chest and abdomen to compensate for the 
swelling in the back of neck (see fig. 1).This mimicked 
a normal supine neonate. Atracurium 1mg was the non 
depolarizer used. After proper careful precautions, the 
patient was switched to prone position. Dystrophic 
meninges were excised and transfixed followed by a 
water tight dural closure.. The recovery was smooth 
with all four limbs moving. Blood loss during the 
procedure was very minimal (5 ml).The procedure 
lasted for 90 minutes and throughout the intraoperative 
period baby’s vitals were stable. Baby was then shifted 
to NICU for further monitoring. Postoperatively baby 
was moving all four limbs and vitals were stable with 
a good cry and normal feeds.

Discussion
Anesthesia in prone paediatric patients, 

especially in neonates poses the highest risk of 
complications. Safe anesthetic management depends 
on complete appreciation of the physiological, 
anatomic and pharmacological characteristics of 
the neonates. As spinal surgery is a major surgery in 
children, preoperative considerations has to be done in 
a vigilant approach3. The child should be evaluated for 
the associated abnormalities such as VACTERL. Early 
closure of the meningocele and myelocele, typically 
within the first day of life is recommended to reduce 
the bacterial contamination of the exposed spinal cord 
and subsequent sepsis, which is the most common 
cause of death in this population during the newborn 
period4.

Intubation and mechanical ventilation is generally 
considered for all the spinal surgeries. Induction can 
be done either intravenous or by inhalational4. We 
preferred inhalational intubation. We intubated the 
newborn in the supine position and switched over to 
the prone position for the procedure. To compensate 
for the cervical swelling during the supine positioning, 
gauze bandages were kept below the abdomen and 
chest which gave us an optimal supine position for 
intubation. Preferred muscle relaxant is usually a non 
depolarizing muscle relaxant. Atracurium was used 
being the ideal one in neonates. Meticulous attention 
should be given while placing the child in prone 
position to avoid life threatening complications5. Prone 
position was carefully given to reduce intra-abdominal 
pressure and pressure on eyes. Routine monitoring 
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during the surgery were done in our patient. Children 
are more susceptible to hypothermia because of little 
subcutaneous fat, and greater surface area to body 
mass ratio which makes them vulnerable to apnea, 
bradycardia, hypotension, and acidosis6. Hypothermia 
also prolongs recovery from neuromuscular block, 
impairs platelet function, and leads to a higher 
incidence of wound infections. We used warming 
mattresses, hot air warming blankets and warmed 
intravenous fluids to avoid hypothermia7. Blood was 
reserved preoperatively but not used. Postoperative 
care was provided with local anesthetic infiltration 
around the wound and IV paracetamol. Our case was 
different in our airway technique, strict adherence to 

basics in maintenance of temperature, oxygenation and 
fluid therapy.

Conclusion
Neonates are prone for anesthetic complications. 

Safe and better management can be provided by 
fully understanding the age related pathophysiology 
while planning the anesthetic technique. Anesthetic 
management should focus on the positioning, fluid 
management and maintenance of temperature. The 
case is presented for its rarity and its successful 
management.
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SPEECHLESS AFTER GENERAL ANAESTHESIA 
FOR CAESAREAN SECTION

aravind narayanan *, qUtaiBa amir tawfic**, 
rajini KaUsalya***,  aHmed K. moHammed **

Abstract
‘Speechless’ patient after general anaesthesia may be a real horror for the anaesthetist as 

well as the patient and his relatives. Whatever the cause “functional or organic” the anaesthetist 
will be under pressure as his patient is not able to talk. Here we report a 40 years old patient 
who has no history of medical problems and developed aphemia after general anaesthesia for 
emergency caesarean section with an uneventful intra-operative course. Clinical examinations 
and investigations failed to reveal any clear cause and the patient returned her ability to talk and 
discharged home with normal voice.

Key wards: Speechless, Aphemia, General Anaesthesia,  Caesarean Section.

Introduction
It is a Medico-legal landmine for the anaesthesiologist when the patient is waking up 

‘speechless’ unexpectedly after general anaesthesia. Hence, it is imperative to examine the potential 
causes, in order to guide appropriate clinical management, assuage anxious patient relatives and 
pacify fellow surgical colleagues. The term aphemia is used for one of these presentations. It means 
an acute onset of severely impaired fluency of speech (dysarthria/mutism) when writing, reading, 
normal repetition and comprehension are intact, so this is not a true ‘aphasia’ syndrome1,2. Here we 
report a case of aphemia or speechlessness in a 40 years old patient who underwent an emergency 
caesarean section for twin pregnancy.

Case report
A 40 year old patient underwent an emergency caesarean section for twin pregnancy. Patient 

was anxious but verbalizing well when wheeled into the operating room for surgery. She had 
no previous general anaesthesia and she denied any history of other medical problems. General 
anesthesia was decided for her as she refused spinal anesthesia. A rapid sequence general 
anesthetic was administered with propofol-suxamethonium and maintained with sevoflurane and 
cisatracurium. Fentanyl was given after delivery of baby. Intra-operative vitals were maintained 
stable. Recovery was uneventful initially and postoperative analgesia “morphine” was given. In 
postanesthesia care unit the patient stayed free of pain and able to communicate with the nurses. 
About thirty minutes later, the patient was shifted to the ward then she suddenly became agitated 
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and “speechless” with no respiratory stridor or distress. 
We immediately tried to reassure the patient and her 
family.

Laboratory values (hematocrit, glucose, urea, Ca, 
Mg, K, and blood gases analysis) were obtained and 
were within normal range in the early postoperative 
period. Neurology consultation established a 
provisional diagnosis of aphemia. She was found to be 
writing out her problems. The loss of speech was not 
associated with any other sensorimotor or autonomic 
neurological deficit. MRI-brain showed only old non 
specific white matter changes. Electroencephalography 
did not show any specific changes. Otolaryngology 
examination could not establish any cause in the larynx 
or vocal cords for her problem. Psychiatry review 
assessed her as being conscious, euthymic, with no 
social stressors and no similar past problems or family 
history.

On the second post-operative day, patient was 
found to be cheerful, awake and resumed spontaneous 
speech; initially starting out with soft, low volume 
voice and then progressing on to normal speech. After 
two days, clinical re-evaluation by otolaryngologist, 
neurologist and psychiatrist did not reveal a clear 
cause for her presentation. The patient was scheduled 
for psychiatric outpatient follow up after discharge. 
Further investigations were called off by the admitting 
team, partly because of no residual speech deficit and 
otherwise normal vital signs and behavior. However 
on the subsequent day, she had fresh complaint 
of blurring of vision. Ophthalmology evaluation 
diagnosed keratoconus, with normal intra-orbital 
pressure but with refractory changes. This finding 
was attributed to post-partum hormonal changes and 
scheduled for review after one month. Patient had 
wound hematoma which was treated conservatively. 
Patient was discharged home nine days after surgery.

Discussion
Speechless during the peri-partum period is not an 

uncommon entity; however it is more often reported as 
aphasia rather than aphemia. The main cause ascribed 
being Cerebral Venous Sinus Thrombosis (CVST). 
CVST incidence increases in relation to the oral 
contraceptive pill, pregnancy and puerperium. CVST 
generally carries a favourable prognosis. Usually the 

clinical course of this disease is progressive but tends 
to become stable or begin to subside within 5 to 10 
days. Obstetric patients seem to do well also, and if 
occurring during peripartum, there is no evidence that 
future pregnancies should be avoided. This diagnosis 
was excluded in our case as MRI did not show any 
suggestive features of CVST and the patient improved 
dramatically within 24 hours 3.

Lesser known but equally dramatic and 
short-lived neurological deficits occur due to 
transient vasospasm, termed Reversible Cerebral 
Vasoconstriction Syndromes (RCVS) or Cerebral 
Angiopathy Syndromes. It is a reversible multi-
focal spasm of the cerebral arteries which may be 
misdiagnosed as primary cerebral vasculitis and 
aneurysmal subarachnoid hemorrhage. RCVS is 
usually self-limited over a period of days to weeks. 
RCVS is characterized by recurrent thunderclap 
headache which is not present in our patient.(4) 

Postpartum angiopathy (Call-Fleming syndrome) 
is a rare, reversible cerebral vasoconstriction syndrome 
affecting women around the time of pregnancy. It can 
develop within 1 to 3 weeks of delivery. Although 
headache is the main feature in this type of angiopathy, 
but others like cortical blindness, seizure, hemiplegia, 
dysarthria, aphasia, numbness, and ataxia have 
been reported, with a case-report of a 17-year-old 
woman. Spontaneous resolution of symptoms occurs 
with excellent prognosis. A number of migraine-
like syndromes also fall in this category of cerebral 
angiopathy5-6.

Mutisim was reported as a rare side effect of 
propofol anaesthesia. The reported case was for 
patient received a Total Intravenous Anaesthesia with 
propofol for orthopaedic procedure. After recovery 
from anaesthesia the patient could respond to verbal 
commands for eye opening and nodding, but she could 
not speak for eleven days. The inability to speak was 
associated with brain oedema in CT scan. While in our 
patient no oedema was seen in brain MRI and propofol 
used only during induction of anaesthesia7.

If organic brain lesions are excluded, the most 
common cause would be functional disorder, most 
often clubbed under the umbrella term “Puerperal 
Psychosis”. A family history or past relevant pointers 
to Psychotic/Neurotic behavior add weightage to 
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this diagnosis. Aphemia and aphonia have been 
described as one of the pseudo-neurologic symptoms 
in the Complex of Somatization Disorder. Symptoms 
are inconsistent but the deficit is not intentionally 
produced or simulated, as happens with malingering. 
Successful treatment is best achieved through behavior 
modification. Any attempt to confront the patient 
usually creates a sense of humiliation and causes the 
patient to abandon treatment from that caregiver. In 
some patients, anti-depressant are helpful1.

Diagnosis for such cases has to be established through a 
multi-pronged approach due to the possibility of organic 
brain lesions and if present, to treat them vigorously 
before ascribing it to functional disorder The medico-
legal fallout is a major professional challenge to the 
healthcare providers. Common suspicion being effect 
of anaesthetic drugs, local injury to vocal cords due to 
airway instrumentation, possible rupture of AVMs or 

berry aneurysm, and severe protracted intra-operative 
hypotension leading to ischemic insult to brain tissue. 
The onus of providing proof and absolving oneself, 
still unfairly lies with the anesthesia professional. We 
should keep in mind the possibility of malingering by 
patients, quite often to generate attention.

Conclusion
Very often, little time is available to either elicit 

a detailed history or to perform a credible detailed 
clinical examination when the urgency of the surgery 
is paramount, as was the case in this instance. Finding 
the cause of neuropsychological presentation after 
general anesthesia might be a real challenge for the 
anaesthesiologist and the primary admitting team. A 
multi-pronged approach may be required for diagnosis 
and further management.
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GENERAL ANESTHESIA FOR A PATIENT WITH 
BRUGADA SYNDROME

Komal KaPoor-Katari* and 
steven m. neUstein**

Abstract
Brugada Syndrome is a genetic cardiac disease characterized by electrocardiogram changes 

consisting of an incomplete right bundle branch block, and ST-segment elevations in right precordial 
leads V1-V3. These patients are at high risk for developing spontaneous arrhythmias that can be 
fatal. Many factors during general anesthesia, such as medications, temperature changes, and heart 
rate variations, could precipitate lethal arrhythmias in this patient population. This case report 
describes a case of general anesthesia for a patient with known Brugada syndrome.

Keywords: Brugada syndrome, sudden unexpected death syndrome (SUDS), sudden infant 
death syndrome (SIDS), sudden unexpected nocturnal death syndrome (SUNDS).

Introduction
Brugada Syndrome is a genetic cardiac disease characterized by electrocardiogram (ECG) 

changes consisting of an incomplete right bundle branch block, and ST-segment elevations in right 
precordial leads V1-V3. These patients are at high risk for developing spontaneous arrhythmias 
that can be fatal. First described in 1992 by Pedro Brugada1, it is now proposed to be a major 
cause of sudden unexpected death syndrome (SUDS) in young patients with no known history 
of cardiac disease, and is second only to automobile accidents as a cause of death among young 
patients in some countries2. Clinical presentations can also include sudden infant death syndrome 
(SIDS) and the sudden unexpected nocturnal death syndrome (SUNDS), a typical presentation in 
young males from Southeast Asia. Many factors during general anesthesia, such as medications, 
temperature changes, and heart rate variations, could precipitate lethal arrhythmias in this patient 
population. Agents that are used regularly in the operating room, such as volatile anesthetics and 
anticholinesterases are known to cause prolongation of the QT interval, which in these patients can 
progress to ventricular tachycardia that is often refractory to medication. This case report describes 
a case of general anesthesia for a patient with known Brugada syndrome.

Department of Anesthesiology, Mount Sinai School of Medicine, New York, NY.
* Resident.
** Professor of Anesthesiology
 Corresponding Author: Steven Neustein, Departmnent of Anesthesiology, Mount Sinai School of Medicine, New York, 

NY. E-mail: Steve.Neustein@mssm.edu, Tel: 201-241-7467.



744 KAPOOR-KATARI, K. et. al

Case Report
A 19 year old 58 kilogram Thai male with known 

Brugada Syndrome presented for closure and free 
flap of an anterior chest wall wound. He was first 
diagnosed with Brugada syndrome at age 12 after an 
episode of syncope. He had an automatic implantable 
cardioverter defibrillator (ICD) placed at that time 
and reported that it had discharged several times since 
being implanted. He had no other co-morbidities, did 
not take any medications, and had a history of having 
three prior successful general anesthetics, one for the 
ICD placement, one for repair of a rotator cuff tear, 
and one for resection of a dermatofibrosarcoma in his 
anterior chest wall. He had been otherwise healthy 
until he was diagnosed with the dermatofibrosarcoma. 
This tumor was successfully resected without any 
anesthetic complications and a vacuum assisted 
closure dressing was placed over his anterior chest. He 
then presented for closure of the wound and insertion 
of a microvascular free flap six days after resection of 
the dermatofibrosarcoma. Prior to this case, his ICD 
was deactivated to prevent inadvertent discharge of 
the ICD during intraoperative use of electrocautery. 
Preoperative ECG revealed an incomplete right bundle 
branch block and T-wave inversions in V1 and V2 
(Figure) but no other abnormalities. Upon arrival 
into the operating room, external pads attached to a 
defibrillator were placed on the patient.

Fig� 
Preoperative ECG

Once in the operating room and prior to pre-
oxygenation, standard ASA monitors and the bispectral 
index (BIS) monitor were placed on the patient. He 
was given 2mg of midazolam and 100mcg of fentanyl. 
After adequate pre-oxygenation, anesthesia was 

induced with 140mg of propofol, followed by 8mg of 
vecuronium for paralysis. The trachea was intubated, 
and anesthesia was maintained with desflurane and 
fentanyl. Maintenance of neuromuscular relaxation 
was achieved with vecuronium (total intraoperative 
dose of 20mg.) Immediately following endotracheal 
intubation, a left radial artery cannula was inserted. 
Hemodynamics were stable throughout the surgery, 
which lasted 4.5 hours. Additionally, the patient’s 
heart rate was maintained between 50 and 70 beats per 
minute and his temperature was maintained between 35 
and 36 degrees Centigrade. There was no occurrence 
of ST segment elevations or ventricular arrhythmias 
throughout the surgery. Following the surgery, the 
patient was brought to the post anesthesia care unit 
(PACU) with the trachea still intubated, on monitors, 
and with the external defibrillator and pads attached. 
The ICD was reactivated in the PACU. The patient was 
extubated once he regained adequate strength and was 
transferred to a telemetry ward where continuous ECG 
monitoring showed no post-operative arrhythmias. He 
was discharged home on post-operative day five.

Discussion
Brugada Syndrome was first described in 1992 

by Pedro and Josep Brugada in patients with right 
bundle branch block, persistent ST segment elevation 
and sudden cardiac death1. That paper described 
eight patients without demonstrable structural heart 
disease who were resuscitated from cardiac arrest. 
Subsequently, much has been elucidated about the 
syndrome. Although Brugada syndrome presents 
primarily in adulthood, it can present at any age and is 
now postulated to be one cause of SIDS, although the 
mean age of sudden death is forty years. The majority 
of affected individuals are Asian, with a particularly 
high prevalence in Japan. Brugada syndrome is 
thought to account for a minimum of 4 percent of 
all SUDS cases, and a minimum of 20% of cases 
occurring in persons with structurally normal hearts2. 
A genetic basis for the syndrome has been linked to 
mutations in SCN5A, the gene that encodes the alpha 
subunit of the cardiac sodium channel gene. The gene 
locus is on chromosome 3p21-24 and it is inherited 
in an autosomal dominant pattern, with a variable 
penetrance3. The genetic mutation results in loss of 
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function of the sodium channel, which leads to both 
accelerated and prolonged refractory periods, which 
can cause reentrant arrhythmias2. The syndrome occurs 
more commonly in men than in woman. Additionally, 
there is a higher incidence of ventricular fibrillation 
and sudden death in Brugada patients at night, which 
may be related to the circadian variation in sympathetic 
and parasympathetic tone2.

The diagnosis of Brugada Syndrome is made by 
ECG analysis and/or genetic testing. There are three 
types of ECG patterns that are often seen in patients 
with Brugada Syndrome. In the classic Type 1 ECG, 
the J wave is elevated > 2 mm and the ST-T segment 
descends with an upward convexity to an inverted 
T wave. This is known as a “coved type” Brugada 
pattern2. Type 2 and Type 3 Brugada ECG patterns 
both have elevation of the J wave > 2 mm. However, 
instead of a “coved type” convexity as in Type I, 
the ST-T wave has a “saddle-back” configuration 
in which the elevated ST segment descends towards 
the baseline, and then rises again to an upright or 
biphasic T wave2. In some patients, the characteristic 
ECG changes are transient, and the appearance of the 
ST segment elevations may vary. The diagnosis of 
Brugada Syndrome can be established in an individual 
with a Type I EKG and a mutation in SCN5A if at 
least one of the following are present: documented 
ventricular fibrillation, self-terminating polymorphic 
ventricular tachycardia, a family history of sudden 
cardiac death, coved-type EKG’s in family members, 
electrophysiological inducibility, syncope, or nocturnal 
agonal respiration2. Brugada syndrome can be strongly 
considered in patients with Type 2 or Type 3 EKG’s 
who also have at least one of the symptoms listed 
above for diagnosis. Patients with the characteristic 
ECG pattern but no other symptoms are said to have 
the Brugada pattern but not the syndrome2.

An ICD is indicated if the patient has had a prior 
family history of sudden cardiac death, and/or if the 
patient qualifies for one based on electrophysiological 
testing. A resting ECG compatible with Brugada 
syndrome places the patient at a higher risk of sudden 
cardiac death. If Brugada syndrome is strongly 
suspected by the patient’s clinical history, or there is 
a family history of Brugada, a sodium channel blocker 
may be administered in an attempt to induce the 

Brugada pattern on ECG to determine if placement of 
an ICD is indicated.

Any factor that creates an alteration in balance 
between parasympathetic and sympathetic systems 
can precipitate a lethal arrhythmia in Brugada patients. 
Several factors during surgery can precipitate a 
ventricular arrhythmia in patients with Brugada 
syndrome, such as fever, vagotonic agents, alpha-
adrenergic agonists, beta-adrenergic antagonists, local 
anesthetics, electrolyte imbalances (hypokalemia, 
hyperkalemia, and hypercalcemia), class 1C and 
1A antiarrhythmic drugs, anticholinesterases, and 
even volatile anesthetics2. For our patient, to avoid 
fluctuations in temperature, a forced air warming 
blanket was used to help maintain normothermia. 
Electrolytes were also monitored using arterial blood 
gas analysis, and no electrolyte supplementation 
was needed intra-operatively. Although all volatile 
anesthetics have been implicated in prolongation 
of the QT interval4, we administered desflurane for 
maintenance of anesthesia due to its low blood gas 
solubility. Throughout the surgery, the patient was given 
intermittent boluses of fentanyl to both attenuate the QT 
prolongation which could occur with the sympathetic 
stimulation from laryngoscopy and intubation, and 
to provide intraoperative analgesia. In a recent study, 
pretreatment with fentanyl 2 micrograms per kilogram 
significantly lessened the QTc prolongation associated 
with laryngoscopy and tracheal intubation following 
propofol induction5. Fentanyl can also blunt the 
sympathetic response to surgical stimulation, which 
is an important consideration because a tachycardia 
could develop into an unstable arrhythmia requiring 
emergency cardioversion or defibrillation. An external 
defibrillator should be immediately available. At the 
end of the operation, we did not reverse the muscular 
paralysis with neostigmine and glycopyrrolate in order 
to avoid the potential tachycardic response associated 
with glycopyrrolate. He was transported to the post 
anesthesia care unit (PACU) still tracheally intubated, 
sedated, monitored, and with the external defibrillator 
still attached. In the PACU, he was given additional 
midazolam and fentanyl for sedation and once the 
patient showed adequate strength by demonstrating 
sustained head lift, he was extubated and his ICD was 
reactivated. He was then placed on a patient controlled 
analgesic pump to provide post-operative pain control 
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AUTO RENAL TRANSPLANTATION IN A PATIENT 
OF AORTOARTERITIS WITH ANEURYSMS 

OF ABDOMINAL AORTA

c.m. desHPande*, vidya tayde** and 
rasHmi BHadange ***

Abstract
Aortoarteritis (Takayasu’s Disease) is an inflammatory involvement of Aorta, Pulmonary 

artery and their large branches and is associated with high perioperative morbidity and mortality. 
Administration of safe anesthesia to these high risk patients is a challenge and requires knowledge 
of disease pathophysiology, associated end organ dysfunction, monitoring requirements, potential 
complications of the disease and medical therapy. We present a case report of a patient posted for 
auto renal transplantation conducted under combined general and epidural anesthesia and discuss 
the several advantageous of this technique.

Keywords: Aortoarteritis, Auto Renal Transplant, Anesthesia.

Introduction
Administration of safe anesthesia to patients of Aortoarteritis (Takayasu’s Disease) is 

challenging due to associated renovascular hypertension, end organ dysfunction, requirement of 
invasive monitoring and high perioperative morbidity and mortality. We present a patient posted 
for auto renal transplantation conducted under combined general and epidural anesthesia technique 
which offer several advantages in these patients.

Case Report
A 55 kg, 32 year old female of 150 cm in height presented with dyspnoea on exertion, 

arthralgia, myalgia, oedema and ↓ urine output since 6 months. Her blood pressure was 180/110 
mm of Hg and she had Grade Ш retinopathy.

She had high ESR, CRP and Antinuclear antibodies levels and low T3 (38.9ng /dl). Other 
blood investigations and XRC were normal. ECG showed LVH with strain pattern.

2 D Echo showed Type II diastolic ventricular dysfunction, trivial TR, aortic sclerosis, 
pulmonary hypertension (50 mmHg) and LVEF- 50%. CT angiography showed focal stenosis of 
left subclavian artery, two aneurysms of abdominal aorta - one distal to superior mesenteric artery 
(3.7 cm) and saccular dilation in infrarenal aorta proximal to bifurcation (4.4 cm) with a mural 
thrombus, complete focal stenosis of right renal artery at origin and left renal artery originating 
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from infrarenal aneurism. The right kidney was small, 
scarred with poor contrast excretion. Left kidney was 
normal sized with normal contrast excretion. Renal scan 
showed suboptimally functioning left kidney (GFR of 
24.86 ml/hr) and a non functioning right kidney. Renal 
Doppler showed right renal artery stenosis.

Diagnosis of Aortoarteritis was made. Treatment 
was started with oral Amlodepine 5 mg, Frusemide 40 
mg, Metoprolol 25 mg, Clonidine 150 µg, Prazocin 10 
mg, Losarton 50 mg and Prednisolon 5 mg.

After patient stabilization, bypass grafting 
of aneurismal aorta, right nephrectomy and 
autotransplantation of left kidney to the right side 
was planned. However to prevent insult to the already 
compromised renal function from cardiopulmonary 
bypass and aortic cross clamp, only auto renal 
transplantation was planned as first stage.

On preanaesthetic assessment, patient was short 
with cushingoid features- puffy face, fat neck, buffalo 
hump, central obesity and generalized edema. Mouth 
opening was 3 fingers and Mallampatti Grade was Ш. 
Pulse was 64 /min, regular with variable volume in 
the two upper limbs. B.P. was 150/90 in right while 
120/60 in left upper extremity and 150/90 in both 
lower extremities.

On the day of surgery, high risk consent was 
taken and NPO status was confirmed. Difficult airway 
armamentarium was ready. Monitoring included SPO2, 
ECG, IBP, CVP, ETCO2, temperature and urine output. 
Arterial blood gas, serum electrolytes and blood sugar 
assessment was done at hourly. IV Hydrocortisone 
100mg was given. Inj. Midazolam 1 mg and inj. 
Fentanyl 100 µg was given as sedation. IV Ranitidine 50 
mg and IV Ondansetron 8 mg was given for Aspiration 
prophylaxis. Right radial artery was cannulated with 
20 G catheter. 16 G epidural catheter was introduced in 
L2-3 space with tip at T8 level. Anesthesia was induced 
with IV Pentothal sodium (5 mg/kg) and IV Atracurium 
(1 mg/kg). IV Xylocard 75 mg was given to prevent 
intubation response. Direct laryngoscopic view was 
Cormack Lehane Ш. OTCT No. 7.5 was passed using 
a stylet. Right IJV was cannulated with No. 7 Fr triple 
lumen catheter. Anesthesia was maintained with O2:Air 
(50:50) with propofol infusion at 10 ml-8 ml-6ml/hr 
and infusion of midazolam: fentanyl: atracurium 1 mg: 
50 mcg: 20 mg/hr. Epidural analgesia was given with 6 

cc of 0.125% bupivacaine hourly.

The surgical excision was long and ‘W’ shaped 
from left 7th intercostal space to right inguinal region. 
Right nephrectomy was done but the left kidney was 
scarred with feeble left renal artery pulsations, so auto 
transplant was abandoned. The surgery lasted 3 hours 
and blood loss was 400cc.

6 cc of 0.125% bupivacaine with 90 mcg 
buprenorphine was given epidurally for postoperative 
analgesia. Patient was extubated and shifted to PACU. 
Epidural analgesia was continued for 48 hours. 
Postoperative course was uneventful.

Discussion
Aortoarteritis is a chronic inflammatory disease 

of large elastic arteries resulting in stenosis, occlusion 
and aneurysm formation of aorta and its main branches 
as well as pulmonary artery and its branches1. The 
symptoms are due to end organ ischaemia and range 
from non-specific symptoms like fever, malaise, 
arthralgia, myalgia to catastrophic neurological 
impairment. As the inflammation progresses and 
stenoses develop, and characteristic features with 
significant anaesthetic implications become apparent1:

•	 Diminished/absent pulses with limb 
claudication and blood pressure discrepancies

•	 Hypertension
•	 Aortic regurgitation and aneurysm
•	 CCF with dilated cardiomyopathy
•	 Neurological features secondary to 

hypertension/ischaemia
•	 Pulmonary hypertension
•	 Myocardial ischaemia
Steroids, antihypertensives and prevention/ 

treatment of thrombosis are the mainstay of medical 
treatment. Hypertension is difficult to treat and 
worsened by steroids. Immunosuppressive agents are 
also used.

Surgery is indicated to prevent complications 
including hypertension with critical renal artery 
stenosis, aortic regurgitation, cerebrovascular and 
cardiac ischaemia, thrombosis, and haemorrhage.

The indication in our patient was severe 
renovascular hypertension and preservation of renal 
function. The anaesthetic challenges were end-organ 
dysfunction, invasive monitoring of arterial pressure 
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to prevent complications such as aneurism rupture/
renal ischaemia, effects of chronic steroid therapy and 
difficult airway.

Invasive monitoring of arterial and central 
venous pressure was used to monitor and prevent 
excessive hemodynamic fluctuations. Perioperative 
supplementation of steroids was given to prevent 
Addisonian hypotensive crisis. Nephrotoxic drugs 
were avoided. Nitrous oxide was avoided in view of 
pulmonary hypotension. An infusion of propofol and 
fentanyl + Midazolam + Atracurium was used along 
with intermittent epidural bupivacaine to maintain 
steady state anesthesia and haemodynamics.

We used combined General and epidural 
anesthesia technique to maintain stable 
haemodynamics. There is a large volume of literature 
supporting the use of combined general and epidural 
anesthesia and postoperative epidural analgesia in high 
risk patients2-7. General anesthesia provides secure 

airway, amnesia and excellent operating conditions. 
Epidural anesthesia attenuates neurohumoral stress 
response to surgery, decreases intraoperative blood 
loss, incidence of deep vein thrombosis (DVT), 
pulmonary embolism and is associated with reduced 
incidence of respiratory depression and early mortality. 
Recovery and rehabilitation is faster due to better 
postoperative analgesia. Unlike spinal anesthesia, 
epidural blockade leads to gradual onset of sympathetic 
block and decrease in arterial blood pressure. Adequate 
preloading, titrated administration of local anesthetics 
in small aliquots prevents a precipitous decrease in 
blood pressure and gives enough time to treat the 
effects of sympathetic block4.

With combined general and epidural technique 
we achieved excellent operative conditions, stable 
haemodynamics, rapid recovery and post operative 
analgesia. In conclusion, we present successful 
management of a case of aortoarteritis using this 
technique.
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AN UNEXPECTED NEEDLESTICK INJURY

KimBerly r. BlasiUs*, steven m. neUstein**

Abstract
Needle stick injuries occur at a significant rate. According to the National Institute for 

Occupational Safety and Health, there are approximately 600,000 to 800,000 needlestick and other 
percutaneous injuries every year among healthcare workers.

Not only do the needlestick injuries put workers at risk for blood borne pathogens, but they 
cause a significant psychological and emotional burden for those involved. This is a report of an 
anesthesia resident who sustained a needlestick injury through the sterile drapes by a surgical 
resident.

Key words: needlestick injury

Introduction
Needlestick injuries occur at a significant rate. Not only do the needlestick injuries put 

workers at risk for bloodborne pathogens, but they cause a significant psychological and emotional 
burden for those involved. In 1991, the Occupational Safety and Health Administration (OSHA) 
developed the first Bloodborne Pathogen Standards, followed by revised standards in 2001. 
Healthcare workers all receive a mandated orientation regarding these OSHA standards. The 
orientations include techniques for prevention of needlestick injuries, instructions for proper use 
of safety devices, and information regarding the importance of reporting injuries and following 
up with testing and/or prophylactic treatments. Despite these efforts, needlestick injuries continue 
to occur and there is a significant amount of underreporting1. Unfortunately, anesthesiologists 
and operating room staff are at particularly high risk for needlestick injuries. While it is known 
that anesthesiologists are at increased risk for injuries, few studies have investigated needlestick 
injuries in anesthesiologists2.

Case Summary
A 60 year old patient was undergoing an open inguinal hernia repair. The first year surgical 

resident was closing the inguinal hernia and had almost completed suturing the fascia. The 
anesthesiology resident was beginning to prepare the patient for emergence. While removing the 
protective eye tape from the patient, the anesthesiologist felt something sharp hit her own finger. 
She immediately realized her finger was bleeding. The anesthesiology resident looked over the 
drape and saw the surgical resident holding the needle driver and needle in the air. The needle 
was a few feet from the surgical incision. The surgical resident had just finished pulling through 
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a suture. The surgical resident had inadvertently stuck 
the anesthesia resident through the drapes with a 
contaminated needle.

A different needle and thread were used to 
complete the suturing. The nursing needlestick 
coordinator was immediately contacted. The patient 
was extubated and transported to the Post Anesthesia 
Care Unit. The patient immediately consented to 
necessary testing. Both the patient and anesthesiology 
resident were tested and were seronegative for HIV, 
Hepatitis B and Hepatitis C.

Discussion
The case above presents a needlestick injury 

that could have been prevented with proper needle 
use. This needlestick injury not only endangered the 
anesthesia resident but was also potentially dangerous 
for the patient. If the anesthesia resident had not 
quickly realized the needlestick, the needle may have 
been reintroduced into the patient. Another concern is 
that the needle had crossed the sterile drape and was 
no longer sterile. This would have gone unnoticed if 
the anesthesia resident had not been present. Another 
possibility is that the needle could have been introduced 

into the patient’s eye or other areas of the patient’s face 
causing accidental injury. 

Unfortunately, no data is available for the 
incidence of needlestick injuries that occur specifically 
in anesthesia residents or anesthesiologists. A recent 
study of over 700 surgical residents reported a mean 
of 3.8 needlestick injuries during residency training. 
By the 5th postgraduate year, 99% of surgical residents 
reported at least one needle stick injury. The surgical 
residents reported that in their opinion, only 20% of 
the needlestick injuries were unpreventable2.

Additional measures may need to be put in 
place to reduce the number of needlestick injuries. 
Studies need to be done to determine the incidence 
of needlesticks in anesthesiologists. In addition to 
standard OSHA training on bloodborne pathogens, 
residents in high risk fields such as anesthesiology 
and surgery should receive specialty specific training. 
Specifically regarding this case, surgical residents 
should be instructed to suture in a controlled area and 
to use caution when pulling through sutures. This case 
illustrates that a needlestick through the drapes is a 
possibility, and that anesthesiologists should be aware 
of this possibility.
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GLOMUS VAGALE

- Case Report -
aBdUl-latif Hamdan*, omar saBra**, 
cHarBel rameH** and naBil fUleiHan*

Introduction
Glomus tumors, also called paragangliomas or chemodectomas, are highly vascularized 

benign tumors that arise from cells derived from the primitive neural crest. Unlike the chromaffine-
paragangliomas of the abdomen and chest, paragangliomas of the head and neck are usually 
inactive. They occur most commonly at the carotid bifurcation (carotid body tumors), followed 
by the jugular bulb (glomus jugulare) and vagus (glomus vagale)1. The authors of this manuscript 
would like to present a rare case of glomus vagale with emphasis on the radiologioc findings.

Case Presentation
A 35 year old male previously healthy presented with history of dysphagia of one year 

duration. The patient reported also nasal food regurgitation and a change in voice quality. He has 
noticed the appearance a left neck mass that was growing slowly over the past year. On physical 
exam he had a 3x3 left neck mass, firm, non tender, well circumscribed with no overlying skin 
changes together with medialization of the left pharyngeal wall. He had a decreased gag reflex 
but a preserved pharyngeal sensation. Flexible fiberoptic laryngoscopy revealed normal vocal fold 
mobility bilaterally. A computerized tomography of the neck with IV contrast was done together 
with a 3-D reconstruction of the mass showing a highly enhancing mass with signs of increased 
vascularity, displacing the jugular posterolaterally and the carotids anteriorly. (figure 1 & 2).
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Discussion
Glomus tumors are rare tumors of the head 

and neck region. They are 3-4 times more frequent 
in females with a prediliction to the fourth and fifth 
decade1-4. They are considered benign and 5% may carry 
malignant potential. Persson et al has reported vagale 
tumors to be malignant in up to 20% of the cases2. The 
malignant potential is not diagnosed by histological 
features but by the presence or absence of metastasis. 
Histologically glomus tumors are composed of nests 
of neoplastic cells surrounded by multiple tiny blood 
vessels. Platelet derived endothelial cell growth factor 
and vascular endothelial growth factor are highly 
expressed in these tumors which may contribute to 
their extensive vascularity3. In 10% of the cases they 
are hereditary with an autosomale dominant mode of 
inheritance. Three different loci were identified for 
the hereditary form of the disease and these are PGL1, 
PGL2 and PGL3. Glomus tumors can be multiple in 
10% of the cases, occurring bilaterally or on the same 
side, with the incidence being higher in the hereditary 
form5-8.

Clinical presentation includes history of a neck 
mass and the presence of dysphonia in 50% of cases 
of glomus vagale tumors. Other symptoms related to 
cranial nerve involvement include palatal weakeness, 
tongue weakness and horner syndrome1.

Radiologic signs are usually diagnostic. 
Computerized tomography (CT) shows a highly 
enhancing mass with signs of increased vascularity, 
displacing the jugular posterolaterally and the 
carotids anteriorly. These were the findings in our 

case. Glomus jugulare on the other hand, tends also 
to displace the jugular posteriorly and carotid arteries 
anteriorly but with more significant involvement of 
the jugular foramen. Large tumors cannot sometimes 
be differentiated as jugulare or vagale. CT scan is 
also essential to identify the status of the skull base 
in cases where erosion is suspected. Angiography is 
an important diagnostic tool for all parapharyngeal 
space tumors. Arteriography will allow visualization 
of the feeding vessels, demonstrating an early intense 
tumor blush and an early venous phase. On Magnetic 
resonance imaging, glomus tumors show low to 
intermediate signal intensity on T1 and high intensity 
on T2. A pathognomonic “salt and pepper” pattern 
is commonly seen and accentuated after contrast 
injection. With fat suppression sequences the tumor can 
be better delineated from surrounding fat or muscle.

The vascularity of these tumors and the close 
relation to the major vessels makes histologic diagnosis 
difficult preoperatively and even not recommended4,9. 
The differential diagnosis includes: metastatic renal 
cell carcinoma, metastatic pheochromocytoma, thyroid 
carcinoma and hemangiopericytoma.

The main treatment for glomus tumors is 
controversial. Surgery was believed and still by many 
authors to be the main modality of treatment. Despite 
the tailoring of the surgical approach according to 
the extent of the tumor, dreadful complications such 
as vocal fold paralysis and other cranial nerve palsies 
are nearly inevitable following resection of vagale 
tumors10. This has led many to chose another option for 
treatment mainly radiation therapy. It is keen to know 
that radiotherapy is not effective in decreasing tumor 
size. Although it is not a curative, its high control rate 
and low morbidity compared to surgery, makes it a 
good alternative that ought to be discussed with the 
patient. It is mainly advocated as a primary mode of 
treatment when the tumor is large and its resection 
entails significant morbidity. A suggested dose of 
45 Gy in 25 sessions over 5 weeks has proved to be 
effective in controlling tumor growth in close to 95% 
of the cases over more than 10 years of follow up11. 
This dose is believed to be effective and mildly toxic 
to normal tissue. Embolization has also been reported 
as an alternative to control symptoms, despite the lack 
of long term follow up in the literature. It is indicated 
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either pre-operatively to reduce the amount of blood 
loss, or as the sole mode of treatment in poor surgical 
candidates and patients who can not receive radiation 

therapy. The incidence of cerebral embolization 
following embolization should always be kept in 
mind8.
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CAVERNOUS HEMAGIOMA OF THE MAXILLARY 
SINUS: A RARE CAUSE OF EPISTAXIS

aBdUl-latif Hamdan*, gHassan KaHwaji**, 
lorice maHfoUd*** and sami HUsseini***

Abstract
Background: A case of cavernous hemangioma of the maxillary.

Method: A 25 year old lady presented with history of nasal obstruction, recurrent epistaxis 
and headache. On exam she had a mass in the left osteomeatal complex that was friable and bled 
easily on palpation. Computerized tomography of the paranasal sinuses 2mm coronal cuts showed 
complete opacification of the left maxillary sinus and magnetic resonance imaging revealed a 
1.5 × 3 × 2.5 cm lobulated soft tissue mass lesion that enhanced with intravenous gadolinium 
administration, but no flow-void signals were present. Histologically, the mass was made up of 
dilated and anastomosing blood vessels.

Result: The radiologic findings may be attributed to a malignant lesion especially when 
extensive bone erosion is present.

Conclusion: Cavernous hemangioma of the maxillary sinus is a very rare benign entity that 
presents with recurrent epistaxis and nasal obstruction.

Key Words: cavernous hemangioma; maxillary sinus; epistaxis; nasal obstruction; headache 

Introduction
Hemangiomas are the most common vascular lesions of the head and neck. Typical locations 

include face, scalp, orbit, oral cavity and nasal cavities. They are benign lesions and have been 
classified by Batsakis as capillary, cavernous, mixed and proliferative1. The overwhelming majority 
of sinonasal hemangiomas are capillary, whereas the cavernous type is extremely rare. Cavernous 
hemangiomas are common in adults and are more frequently encountered in women2. Engels et 
al was the first to describe such an entity in 1990, and since then only few cases of cavernous 
hemangiomas originating from the maxillary sinus have been reported in the literature3,4. We would 
like to present a rare case of cavernous hemangioma of the maxillary sinus with a review of the 
clinical picture, diagnostic work-up and therapeutic approaches.
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Case report
A 25 year old lady presented with history of nasal 

obstruction, recurrent epistaxis and headache. There 
was no history of nasal discharge, postnasal drip, 
or facial swelling. Medical history was essentially 
negative. On physical exam, anterior rhinoscopy 
revealed a mass in the left osteomeatal complex that 
was friable and bled easily on palpation. Computerized 
tomography of the paranasal sinuses 2 mm coronal cuts 
showed complete opacification of the left maxillary 
sinus with partial obliteration of the ethmoidal and 
frontal air cells on the same side. There was also a 
septal deviation to the left with a right concha bullosa. 
Magnetic resonance imaging of the paranasal sinuses, 
with axial, sagittal and coronal T1 and T2 FSE weighted 
scans at 4 mm interval, revealed a 1.5 × 3 × 2.5 cm 
lobulated soft tissue mass lesion situated mainly in the 
left maxillary sinus, extending into the osteomeatal 
complex and the medial wall of the maxillary sinus and 
part of the ethmoid air cells. Part of the mass was also 
seen merging or abutting the left middle turbinate and 
nasal septum. There was enhancement following IV 
gadolinium administration, but no flow-void signals 
were present (Fig. 1; a & b). Patient underwent left 
Caldwell-luc procedure with endoscopic exicion of the 

maxillary mass. Histologically, the mass was made up 
of dilated and anastomosing blood vessels. The mucosa 
was largely eroded and expanded by hemorrhagic 
and fibrinous exudates. The diagnosis was consistent 
with an ulcerative cavernous hemangioma of the left 
maxillary sinus.

Discussion
Cavernous hemangiomas have been described 

by the International Society for the Study of Vascular 
Anomalies (ISSVA) as pseudotumoral vascular 
anomalies rather than true neoplasms5. They are 
considered by many to be similar to sinusoidal 
hemagiomas6. The sinonasal cavity is an unusual site for 
cavernous hemagiomas. Unlike capillary hemangiomas 
which arise mostly from the septum or nasal vestibule, 
cavernous hemangiomas originate from the lateral 
nasal wall or medial wall of the maxillary sinus. There 
has also been a report of a cavernous hemangioma of 
the sphenoid sinus and another originating from the 
infra-orbital nerve canal7, 8.

Histologically cavernous hemangiomas are 
composed of large dilated vessels, arranged in a lobular 
or diffuse pattern, and lined by flattened endothelium. 

Fig� 1 
Coronal T2 FSE weighted scans at 4 mm interval (a), and T1 with contrasts (b) showing a 1�5 x 3 x 2�5 cm lobulated soft tissue mass 
lesion situated mainly in the left maxillary sinus, extending into the osteomeatal complex, the medial wall of the maxillary sinus and 
part of the ethmoid air cells� Part of the mass is also seen merging or abutting the middle turbinates and nasal septum� There was 

enhancement following IV gadolinium administration, but no flow-void signals suggestive of a vascular tumor.
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As pointed by Hellquist, these tumors tend to arise 
from the bony tissue of the sinonasal tract and tend to 
be enclosed by bony trabeculae9. Grossly, cavernous 
hemangiomas of the maxillary sinus are solitary, well 
demarcated masses that may arise from the medial 
wall of the maxillary sinus or from the osteo-meatal 
complex with extension laterally. The clinical picture 
of these vascular anomalies may be misleading. They 
may remain quiescent or display intermittent pattern 
of growth. Clinically, cavernous hemangiomas may 
be locally aggressive and destructive by virtue of the 
pressure exerted. Nevertheless, they do not undergo 
malignant transformation. The differential diagnosis 
of a sinonasal hemangioma includes polypoid and 
cystic masses, inverted papillomas, mucoceles or 
virtually any benign and malignant lesion of the 
paranasal sinuses. A vascular lesion with a mucocele-
like appearance radiologically should not mislead the 
surgeon. At times they may be mistaken for a neuroma 
when the location is proximal to the intra-orbital 
canal. Symptoms of cavernous hemangiomas of the 
sinonasal tract include epistaxis, facial swelling, nasal 
obstruction and bulging of the eye4. In our case, patient 
presented mainly with recurrent epistaxis and nasal 
congestion.

Pre-operative imaging is mandatory for proper 
diagnosis despite the limitations of these studies. 
Computerized Tomography and Magnetic Resonance 
Imaging help you delineate the extent of the lesion, its 
vascularity, consistency and relation to the surrounding 
structures. Yet, it is important to keep in mind that 
none of these radiologic findings are pathognomonic. 
For instance, even though bony changes in patients 
with cavernous hemangiomas usually appear benign 
on imaging studies, there have been reports of bone 

erosion with extensive destruction of the skull base, 
often mistaken as a radiologic feature of the more 
common malignant tumors of the sinonasal tract. 
Hence the appearance of substantial bone erosion 
should not mislead the radiologist or primary 
physician to the false diagnosis of a malignant tumor. 
Computerized tomography with contrast shows 
usually non homogeneous enhancement in cases of a 
vascular tumor, whereas Magnetic resonance imaging 
reveals hyperintense signal on T2- weighted images10, 

11. Angiography is always warranted in case of 
suspicion and super selective angiography will enable 
you to demonstrate the vascularity of these tumors. 
Embolization also becomes a means to avoid undue 
intra-operative hemorrhage.

The main treatment of cavernous hemangiomas 
is surgical with radiation therapy being reserved for 
inaccessible lesions. The surgical management varies 
from complete resection to local resection sparing 
vital structures. The approach can be either open 
or endoscopic with partial resection of the medial 
maxillary wall or combined, which was the case in our 
patient. Laser excision and steroid therapy have no role 
in the management of these lesions.

Conclusion
A patient presenting with history of recurrent 

epistaxis and nasal obstruction is very common. 
The work-up which includes nasal endoscopy and 
radiologic imaging may not lead the physician to the 
diagnosis of sinonasal cavernous hemangiomas in 
view of the misleading common clinico-radiologic 
findings. A high index of suspicion is needed to avoid 
extensive surgery and unnecessary morbidity. 
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ACUTE TONGUE ENLARGEMENT SECONDARY TO 
PHARYNGEAL PACKING AFTER 

TRACHEAL INTUBATION

- A Case Report -
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Abstract
Acute tongue enlargement is a potentially lethal complication which is mostly reported 

in neurosurgical cases in sitting position. Very rarely it is reported in supine position. Most 
importantly it is reported at the end of the surgical procedures. Throat pack used along with tracheal 
intubation for protection of lower respiratory tract from soiling can lead to tongue enlargement due 
to obstruction of venous drainage. We are hereby reporting an interesting case of acute tongue 
enlargement in a patient scheduled for excision of brain tumor in supine position which occurred 
even before commencement of surgery due to excessive throat pack inserted for some nonessential 
indication. We thus recommend that throat pack should be used cautiously only when absolutely 
indicated. Otherwise it can lead to life threatening macroglossia.

Keywords: Acute tongue enlargement/pharyngeal packing/post intubation.

Introduction
Acute tongue enlargement is a rare but potentially lethal postoperative complication1,2,5. It 

has been reported mostly following traumatic multiple airway instrumentations, neurosurgical, 
palatal and dental procedures1-8. Most of the cases of the tongue enlargement have been reported 
to occur after surgery in prolonged sitting and prone positions possibly as a result of obstruction to 
lymphatic and venous drainage due to acute flexion of neck and/or mechanical compression1-5,7,8. 
Although some cases are reported in supine position5-7, but they occurred or were noticed after 
the operation. Till date there is no report of acute tongue enlargement before commencement of 
surgery.

We are hereby reporting an interesting case of acute tongue enlargement after tracheal 
intubation and pharyngeal packing in a patient scheduled for excision of suprasellar tumor in 
supine position.
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Case History
24-year-old female patient (43 kg) was 

scheduled for excision of recurrent right parietal 
astrocytoma which was operated sixteen years back 
uneventfully. Her pre-operative assessment and 
routine investigations were essentially normal and 
she did not have any neurological deficit. On pre-
operative assessment her airway was found to be 
modified Mallampati class II. Anesthesia was induced 
with propofol (2.5mg/kg), fentanyl (2 µg/kg) and 
cisatracurium (0.1 mg/kg). Following adequate muscle 
relaxation, trachea was intubated with disposable 
reinforced cuffed endotracheal tube (ETT) (7.0 mm 
internal diameter) without any difficulty or trauma. 
Excessive oropharyngeal secretion was noticed during 
laryngoscopy by junior anesthetist. To counteract 
that problem he put an oropharyngeal throat pack 
with standard folded ribbon gauge (1.2 cm width, 
about 300 cm long) to protect the lower airway from 
soiling. Anesthesia was maintained with isoflurane 
and remifentanyl and the depth of anesthesia was 
adjusted to keep the hemodynamics within 20% of 
preoperative level. Muscle relaxation was maintained 
with cisatracurium infusion guided by peripheral nerve 
stimulator.

After securing the airway, surgeons were allowed 
to proceed for positioning and followed by surgery. 
After application of Mayfield frame for positioning, 
we noticed some swelling and protrusion of the tongue. 
Neurosurgeon was asked to wait for a while. While we 
were searching for the cause, swelling progressively 
increased over the next ten minutes and eventually the 
tongue protruded out of the oral cavity (figure 1).

After ruling out usual causes of lingual swelling 
(i.e. excessive flexion of the neck, allergic reaction, 
trauma of the tongue), we finally decided to remove 
oropharyngeal pack on suspicion of causing possible 
impedance to venous and/or lymphatic drainage of the 
tongue. Soon after removal of the throat pack, swelling 
began to subside gradually and tongue returned to 
near normal size over next fifteen minutes (figure 2). 
During this entire episode patient’s oxygenation and 
hemodynamics remained within normal limits.

Fig. 2 
Regression of same macroglossia seen after another 15 

minutes

Neurosurgeon was then allowed to proceed. 
Surgery lasted for about two and half hours. At the 
end of surgery, residual muscle paralysis was reversed 
with neostigmine (0.05 mg/kg) and glycopyrrolate 
(0.01 mg/kg). After achieving adequate recovery 
condition, patient was extubated. This time the whole 
upper airway looked normal without any problem of 
excessive secretion and tongue was found to be of 
normal size and shape (figure 3). Her post-operative 
course remained uneventful and she was discharged 
after ten days.

Fig. 3 
No evidence of any macroglossia seen after extubation at the 

end of surgery
Fig. 1 

Acute macroglossia seen fifteen minutes after pharyngeal 
packing
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Discussion
Macroglossia is a potentially dangerous but 

infrequently reported (1% incidence) post-operative 
complication1,2,5. It was originally reported in 
neurosurgeries in the sitting position4. However, 
it has been reported in other positions (prone and 
supine) also like our case1,5-8. Probable cause is 
believed to be due to obstruction of arterial supply, 
lymphatic and venous drainage of tongue resulting 
from extreme flexion of neck, head down position 
or pressure from ETT, bite block, oropharyngeal and 
laryngeal mask airways and resultant reperfusion 
injury induced oedema1-5,7-9. Other possible etiologies 
are neurogenic, mechanical compression, allergic 
reactions, hemorrhage and infection1-5,8,9. Risk factors 
may include obesity, long duration of operation, 
multiple instrumentation (i.e. tracheal intubation, 
trans-esophageal echocardiography, esophageal 
stethoscope, and oropharyngeal airway)1-5,7-9.

Till date there is no literary evidence of 
macroglossia occurring before the start of the 
operation. Our patient developed tongue enlargement 
within ten minutes of tracheal intubation and 
oropharyngeal packing. This rapid tongue enlargement 
may be attributed to the acute and near total venous 
and lymphatic obstruction secondary to the pharyngeal 
packing3,7. Pharyngeal packing is routinely performed 
in all intra-oral and nasal surgeries to prevent soiling of 
respiratory and gastrointestinal tracts without causing 
much problem. Also throat pack is sometimes used 
along with reinforced ETT in neurosurgical cases5,7. 
However, in our case the throat pack was put in an 
overenthusiastic manner which probably caused near 
total obstruction of lingual venous and lymphatic 
drainage7. Fortunately, the tongue swelling was 
detected before commencement of surgery and timely 
removal of the pack resulted in quick recovery. Had 
this gone unnoticed till the end of surgery this could 
have caused unwanted severe upper airway obstruction 
leading to extubation problem requiring unnecessary 
prolonged intubation and ventilation in ICU1-9.

Management of respiratory distress due to 
iatrogenic macroglossia occurring after extubation can 
be at times difficult to impossible threatening the life of 

the patient. In such situation, only emergency surgical 
airway access may save the patient as conventional 
intubation may be difficult due to altered anatomy and 
fiber-optic intubation is out of question in this sort of 
emergency1-5,8,9.

Allergic enlargement of the tongue was not 
considered in this case as no commonly implicated 
drugs were used and there were no cardio-respiratory 
and cutaneous manifestations of hypersensitivity. 
Since surgery was yet be started, the possibility of 
acute neck flexion causing venous obstruction of 
tongue was also ruled out. Partial obstruction of 
the lingual venous and lymphatic flow resulting in 
insidious tongue enlargement due to reperfusion injury 
essentially develops only after normalization of neck 
position at the end of surgical procedure and it may 
take even some more time to develop1,3,7-9. But in our 
case tongue edema occurred even before the start of 
surgery or institution of abnormal flexion of head. This 
pinpoints towards the excessive pharyngeal packing as 
the culprit for the obstruction of venous and lymphatic 
flow of the tongue. Fortunately, in our patient the venous 
obstruction was nearly complete and immediate, and 
this allowed the early diagnosis of macroglossia and 
the dreaded postoperative complication could be 
averted1-9. In our case the tongue edema resolved after 
few minutes ruling out any reperfusion injury. Possibly 
short duration of obstruction, absence of arterial 
compression and early and timely diagnosis prevented 
such dreaded complication and thus we could avert 
aggressive medical and surgical management which 
is usually needed in such cases. This also helped us 
to extubate the patient uneventfully which is very 
unusual in such cases. Thus timely diagnosis is most 
important in such case and high index of suspicion 
should always be kept especially if orophayngeal pack 
is also inserted.

Conclusion
Oropharyngeal packing should be used cautiously 

only when absolutely necessary keeping in mind that 
it should not be too tight to block the venous and 
lymphatic outflow, otherwise it can lead acute tongue 
enlargement which can cause dreaded consequences.
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