


“For some must watch, while some must sleep”

(Hamlet-Act. 111, Sc. ii)



Dr. Bernard Brandstater MB, BS; FRCA, FANZCA,
FACA

It is with sadness that we announce the passing of Dr. Bernard Brandstater, on January
17, 2020 at the age of 91 in California.

Dr. Brandstater was the founding Chair of the Department of Anesthesiology at the
American University Hospital (AUH) in 1958. During his tenure as a chair to the department
(1958-1969), he laid down its strong academic foundation composed of the triad of clinical
work, teaching, and research. At that time, he extended the residency program from 2
to 3 years with emphasis on basic sciences. He also founded the Middle East Journal of
Anesthesiology in 1966, which continues to be published by the department until the present
day. He invented an epidural catheter before it became available on the market and introduced
positive pressure ventilation to AUH in 1959, in addition to many other contributions to the
elevated practice of Anesthesiology. Additionally, Dr. Brandstater established the inhalation
therapy division in 1968.

Dr. Brandstater has also been internationally recognized for his pioneering work on
epidural anesthesia for painless deliveries, as well as for his work on respiratory care of
children with tetanus and poliomyelitis.

Dr. Brandstater recruited several faculty members such as the late Dr. Anis Baraka and
established connections and exchange programs with universities in the UK and the USA.

Dr. Brandstater has defnitely left lasting imprints in the Department of Anesthesiology
at AUB and he is fondly remembered. Our thoughts are with his family and our prayers for
his soul to rest in peace.
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Fig. 1
Medisorb EF® canister observed
mid-day on a Thursday with
simultaneous color change from
white to violet at both ends

advises that Medisorb EF absorbent will change from
an off-white to violet when exhausted and also when
desiccated, a long-lasting effect from ethyl violet,
an organic pH sensitive dye.! This color change is
activated when the pH of the absorbent drops below
10.3, which occurs during the absorption reaction of
chemical neutralization of carbon dioxide and moves in
the direction of the gas fow.! CareFusion recommends
changing the absorbent canister when more than two
thirds of the canister has changed color in total.2 As a
result, this absorbent canister was changed.
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Discussion

All calcium hydroxide based carbon dioxide
absorbents change color when exhausted by their
reaction with carbon dioxide, but not all absorbents
change color when dried. Absorbents containing KOH
(e.g., Baralyme® (Allied Health Care)) never change
colorwhendrying, evenwhentotally dried.® Theamount
of drying that causes a color change is proportional to
NaOH content in absorbents that contain NaOH (e.g.,
Medisorb® and Medisorb EF®). Medisorb is a brand of
soda lime, with a sodium content of 5%, so it does not



COLOR CHANGE AT BOTH ENDS OF CO2 ABSORBENT

change color when desiccated. Medisorb EF is a low
alkali absorbent containing 1% sodium hydroxide that
does change color when dried.?*

The phenomenon of simultaneous color change
at both ends of the absorber canister has previously
been described by Loeb and Gravenstein.® The
absorbent used in this case was Amsorb® Plus
(Armstrong Medical). Amsorb is a low alkaline
absorbent that does not contain any sodium hydroxide
or potassium hydroxide, and, similar to Medisorb EF,
also changes color when dried.** Due to Amsorb’s low
alkaline formulation, it does not produce Compound
A or carbon monoxide, and it can be speculated that
Medisorb EF similarly does not produce Compound
A or carbon monoxide.®” The absorbent in this case
was in consistent use throughout the week, in contrast
to the case described by Loeb and Gravenstein, which
was observed on a Monday after a weekend of non-
use with fresh gas left fowing.® During periods of non-
use, fresh gas that is left fowing can travel either: 1)
past the inspiratory unidirectional valve and out to the
atmosphere through the open Y-piece; or 2) retrograde
through the absorber canister and out to the atmosphere
via an open APL valve or bag mount. The fresh gas will
travel down the path of least resistance, which may
include both paths.®2 The degree of retrograde fow is
enhanced when the Y-piece is occluded, the reservoir
bag is removed, and the APL valve is open.t® Higher
retrograde fow of the anhydrous fresh gas increases the
degree of desiccation and color change in absorbents
that change color with desiccation. It is possible for
a grossly incompetent or missing inspiratory valve
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to allow exhaled gas to fow backwards through the
inspiratory hose into the bottom of the canister, which
could theoretically over time result in a color change in
the wrong end of the absorbent canister due to carbon
dioxide absorption. This would be highly unlikely,
and there was no inspiratory unidirectional valve
incompetence observed when the anesthesia machine
used in this case was checked using the modifed
pressure decline method.® There was also no obvious
channeling observed on the outside of the canister.

Various color changes are observed when different
absorbents are exhausted and when desiccated.
Barium hydroxide lime (e.g., Baralyme®) has an ethyl
violet indicator that turns from white to violet when
exhausted, but it has been noted to change from white to
yellow when desiccated.’’ Spherasorb® (Intersurgical
Ltd., Wokingham, UK) may be manufactured with
a titan yellow dye for use in some countries (e.g.,
United Kingdom, Australia, New Zealand, India, and
some other former British colonies). It is pink when
fresh, and turns white when exhausted; though it is not
known if it changes color upon desiccation.*

Conclusion

The ease of desiccation with retrograde fow
points to the enhanced safety profle of an absorbent
that changes color with desiccation. Particularly when
some of the absorbent appears partially exhausted, an
absorbent that is partially desiccated but still white may,
in fact, require replacement. Replacing the absorbent is
recommended if the hydrous state is uncertain.8

M.E.J. ANESTH 27 (1), 2020
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A UNIQUE AIRWAY MANAGEMENT METHOD
FOR A PATIENT WITH A SUPRAGLOTTIC
LIPOSARCOMA: A CASE REPORT

AsHLEY V. FriTz,! Ryan M. CHADHA,?
JasoN T. LEwis? AND GEOFFReY D. Youna?®

Abstract

Background: Supraglottic liposarcoma can cause clinically signifcant airway compromise
and must be considered in the differential diagnosis of airway obstruction. Airway management of
a patient with a supraglottic mass is challenging.

Case Presentation: A 60-year-old man presented with a 6-month history of worsening
dysphagia, globus sensation, and dyspnea when lying fat. Initial evaluation showed a supraglottic
mass obstructing his vocal cords. The patient was scheduled for surgery, and airway management
comprised of awake fheroptic bronchoscopy and video laryngoscopy. Transoral robotic surgery
was performed, and excision of the oral mass was uneventful. Pathologic evaluation determined
that the mass was a supraglottic liposarcoma.

Conclusions: This case highlights the rare presentation of a patient with a laryngeal
supraglottic liposarcoma who was treated with a combination of diffcult-airwvay management
techniques.

Keywords: airway management; liposarcoma; supraglottic mass.

Introduction

Liposarcoma of the head and neck is uncommon, and it is less common in the supraglottic
region.! Because liposarcomas appear similar to benign soft-tissue tumors, they can easily be
mistaken for simple lipomas. Despite their indolent nature, supraglottic liposarcomas can cause
clinically signifcant airway compromise; thus, they must be considered in the differential
diagnosis of airway obstruction. Airway management of a patient with a supraglottic mass is
clinically challenging. Typically, a tracheostomy is used for airway management if the tumor is
large, obstructs the laryngeal opening, or has multiple papillomas.?? In this case report, we describe
a patient who presented for resection of a liposarcoma causing near-complete airway obstruction.

1 DO.
2 MD.
3 MD, PhD.

Author Affiliations: Department of Anesthesiology and Perioperative Medicine (Drs Fritz and Chadha), and Department of
Laboratory Medicine and Pathology (Dr Lewis), Mayo Clinic, Jacksonville, Florida, and Division of Head and Neck Surgery
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Case Report

A 60-year-old man with an unremarkable medical
history presented with a 6-month history of worsening
dysphagia, dysphonia, dyspnea when lying fat, and a
globus sensation. He also reported worsening cough
that occasionally caused him to have the sensation of
a rubbery lesion approximately the size of a golf ball
falling into his throat. Computerized axial tomography
of the neck showed a nonenhancing lobulated mass in
the supraglottic and hypopharyngeal areas (Figure 1).
Examination with a fexible fheroptic laryngoscope
showed a large cystic lesion that appeared to originate
from the right tongue base and completely obstructed
the view of the epiglottis.

Fig. 1
Preoperative Computerized Axial Tomographic Image Showing
the Patient’s Supraglottic Mass.

Because of his high risk of airway obstruction,
the patient was brought to the operating room for
transoral robotic resection of the supraglottic mass.
To prepare the patient for awake intubation, topical
oxymetazoline, 0.05%, was applied to the patient’s
nares. Then, a cotton swab was used to apply lidocaine
ointment, 5%, and the swab was inserted progressively
deeper into the nares as far as the patient could tolerate.
We intravenously administered 0.4 mg glycopyrrolate
to reduce salivation. While holding the tongue outside
the mouth with gauze to prevent swallowing, we
applied lidocaine, 5%, to the tonsillar pillars with a
cotton swab, and viscous lidocaine, 2%, was applied
to the posterior oropharynx by using a syringe with a
14G angiocatheter. Finally, the patient’s right nare was
serially dilated with 28F, 30F, and 32F nasal airways.

ASHLEY V. FRITZ et. al

To prepare the patient for awake tracheostomy;,
we administered 2 mL lidocaine, 2%, without
epinephrine as a transtracheal block. We administered
a 1 mcg/kg bolus of dexmedetomidine, which
was followed by 3 mcg/kg per hour intravenous
dexmedetomidine. With the patient spontaneously
breathing, awake, and responsive, a Theroptic
scope (Olympus Surgical Technologies Inc) was
introduced into the right nare. The fberoptic scope
showed the supraglottic mass obstructing the vocal
cords. Multiple attempts to maneuver the scope
around the mass were unsuccessful. A portable
video laryngoscope (GlideScope; Verathon Inc)
was inserted to lift the epiglottis and to expose the
vocal cords. Both devices were well tolerated by the
patient. The fberoptic scope was introduced into
the trachea. A nasal Ring-Adair-Elwyn tracheal tube
(internal diameter, 6.5 mm) with a TaperGuard cuff
(Medtronic) was inserted over the Tberoptic scope
and into the trachea. After confrmation of correct
placement with end-tidal carbon dioxide monitoring
and bilateral auscultation of the lung felds, general
anesthesia was induced and surgery commenced.

Direct laryngoscopy showed a large mass
occupying the vallecula and extending into the
hypopharynx. A robotic approach to mass excision
was chosen because it provided good visualization
and access to the vallecula. The patient was placed
in suspension with a laryngoscope. The da Vinci
Surgical System (Intuitive Surgical Inc) was docked
at the patient’s bedside by using the standard protocol
for transoral robotic-assisted surgery. The robotic
instruments were used to pull the nonvisualized
portion of the mass out of the upper esophagus. The
mass appeared to be attached to the right oropharynx
and right supraglottic larynx. These attachments were
cauterized to completely detach the mass, which was
removed and sent for pathologic analysis. Hemostasis
was achieved, the patient’s trachea was extubated, and
the patient was taken to the postanesthesia care unit.
His recovery was uneventful.

Pathologic analysis showed well-differentiated
liposarcoma (Figure 2). After consultation with an
oncologist and a radiation oncologist, the patient
decided to defer treatment and to receive surveillance
because of the slow-growing nature of this tumor.
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Fig. 2

Typical Histologic Findings of Well-Differentiated
Liposarcoma. Example image showing a mature-appearing fat

set within a hyalinized background and scattered,

hyperchromatic, atypical stromal cells, which are
characteristic of atypical lipoma (hematoxylin-eosin, medium-
power magnification). In addition, MDM?2 gene amplification
on fluorescence in situ hybridization is an abnormal result and

is often identified in atypical lipoma, well-differentiated

liposarcoma, and dedifferentiated liposarcoma [7].
L. Y <
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Discussion

Liposarcoma of the head and neck is rare and
represents 2% to 9% of all sarcomas in this anatomical
region.* A review of MEDLINE articles published
from 1858 to 2016 identifed 70 reported cases of head
and neck liposarcoma, with 38% of cases occurring
in the larynx and pharynx.®> Of these cases, 78%
were supraglottic.*>¢ The most common presenting
symptoms were stridor, dysphagia, hoarseness,
dyspnea, and throat discomfort.

Management of these tumors requires a pathologic
diagnosis, which is critical for determining prognosis.
The World Health Organization’ classifes liposarcoma
into several subtypes: dedifferentiated, myxoid, round
cell, and pleomorphic. Well-differentiated and myxoid
tumors rarely metastasize; pleomorphic tumors are
more likely to do so. Diagnosis is typically followed
by wide surgical excision of the tumor. The transoral
robotic approach is an attractive option for patients
and surgeons because it allows better preservation

Fig. 3 Laryngeal tumors and airway management
Flowchart Showing based on fiberoptic evaluation under topical
. . anesthesia
Airway Management in
Patients With Laryngeal
Tumors. (From Moorthy
et al [2]; used with Grade 1 Grade 2 Grade 3 Grade 4
. Leukoplakia Polyps Large tumor Multiple papillomas
permission.) Papillomas Multiple papillomas Multiple papillomas Severe edema
Vocal folds visible Mild edema Moderate edema Vocal folds not
Laryngeal opening Vocal folds visible or Vocal cords not visible
identifiable partly visible identifiable Laryngeal opening
Laryngeal opening Laryngeal opening not identifiable
identifiable seen on
inspiration
Grade 2a Grade 2b
Vocal fold Vocal fold partly
visible visible
Laryngeal Laryngeal
opening opening
identified with identified with
ease difficulty
Any Awake direct | | Awake
intervention laryngoscopy tracheostomy
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of function and shorter hospital stay.® Postsurgical
neoadjuvant radiotherapy has been proposed to prevent
local recurrence in patients with suspected incomplete
tumor excision, but no consensus has been reached
regarding its use.®

Treatment of complete or near-complete airway
obstruction due to a supraglottic tumor is challenging.
Moorthy et al*> reported over 800 patients with
supraglottic airway obstruction and classifed their
airways into 4 grades on the basis of fndings on
airway examination (Figure 3). Our patient had a grade
4 airway according to the criteria of Moorthy et al
because of the tumor’s size and complete obstruction
of his pharynx, so awake tracheostomy was the
recommended method for airway management.

However, we propose that awake intubation can
be attempted with appropriate preparation. Before
any attempt, the patient must be prepared, surgical
drapes must be applied, and a surgeon must be present
in case a surgical airway becomes necessary. Also,
topical anesthesia must be applied to the oropharynx
and nasopharynx to ensure that the patient can tolerate
laryngoscopic devices.® We preferred to apply topical
lidocaine throughout the pharynx; however, anesthesia
can be administered with oropharyngeal nerve blocks,

ASHLEY V. FRITZ et. al

or aerosolized and nebulized local anesthetic agents
can be used. Although awake intubation is typically
performed without sedation, dexmedetomidine is an
attractive sole sedative because of its unique sedative
and respiration-sparing properties.l® Finally, because of
the size and location of the liposarcoma, simultaneous
use of multiple airway devices may facilitate airway
management, as shown in the treatment of our
patient by using fheroptic bronchoscopy and video
laryngoscopy.

Conclusion

Supraglottic liposarcoma is rare but has
good prognosis after complete surgical excision
and possible radiotherapy. Because of its location,
supraglottic liposarcoma can cause life-threatening
airway obstruction, particularly if the patient’s airway
muscles are relaxed by sedation or general anesthesia.
Preoperative fberoptic examination is critical for
determining the best airway management method.
Although awake tracheostomy is recommended for
the largest and most obstructive tumors, awake oral
or nasal intubation can be performed if appropriate
precautions are taken.
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COMPARISON OF HEMODYNAMIC VARIABLES DURING
CONTINUOUS SPINAL ANESTHESIA AND GENERAL
ANESTHESIA IN HIGH RISK CARDIAC PATIENTS: A

RANDOMIZED STUDY

RaBIE SoLIMAN! AND ABDELBADEE YACOUB?

Abstract

Background and aim: Surgical patients may be exposed to stress response that may be
presented with hypertension, tachycardia, arrhythmia and myocardial ischemia. Stress response
may expose the patients for serious outcome, especially patients with cardiovascular disease. The
purpose of the current study was to evaluate the effect of general anesthesia and continuous spinal
anesthesia on the perioperative hemodynamic stability in high risk cardiac patients undergoing
major surgery.

Methods: The study included 146 cardiac patients classifed randomly into two groups:
Group GA (n = 73) (general anesthesia). and Group CSA (continuous spinal anesthesia) (n = 73).
The primary outcome was hemodynamic stability as assessed by changes in the heart rate, blood
pressure, cardiac output, systemic vascular resistance, electrocardiography changes and troponin
I level.

Results: There were increases in heart rate, arterial blood pressure, cardiac output, and
systemic vascular resistance in group GA and minimal changes in group CSA and the comparison
between the two groups was signifcant (p <0.05). The incidence of tachycardia, hypertension and
hypotension was higher in group GA than CSA (p <0.05). The postoperative troponin | level was
higher in group GA than CSA (p <0.05). The requirement for pharmacological support was higher
in group GA than group CSA (p <0.05).

Conclusions: Continuous spinal anesthesia induced minimal changes in hemodynamic
variables compared to general anesthesia in high risk cardiac patients undergoing elective surgery.

Key words: Continuous spinal anesthesia, General anesthesia, High risk cardiac patients,
Tachycardia, Hypertension, Hypotension.

1  MD, Anesthesia consultant, Aldar hospital, Almadinah Almonwarah, Saudi Arabia. Assistant professor, department of
anesthesia, Faculty of medicine, Cairo University, Egypt. Tel: 00201115086363. E-mail: rabiesoliman@hotmail.com
2 MD, Anesthesia consultant, Aldar hospital, Almadinah Almonwarah, Saudi Arabia. Assistant professor, department of
anesthesia, Faculty of medicine, Al Azhar University, Egypt. Tel: 00966541875545. E-mail: abdelbadeeameen@yahoo.com
Corresponding Author: Rabie Soliman, Assistant professor, department of anesthesia, Cairo University, Egypt.
Tel: 00201115086363. E-mail: rabiesoliman@hotmail.com

50 M.E.J. ANESTH 27 (1), 2020



o1

Introduction

General anesthesia is routinely used for major
abdominal surgery. The incidence of morbidity and
mortality increases if the patient is elderly and suffers
from multiple and severe systemic diseases (American
Society of Anesthesiologists classifcation =111).1

Continuous spinal anesthesia has several
advantages, such as its usefulness in high risk patients
undergoing surgeries, its slow and gradual onset of
action, its good sensory and motor block, and its initial
dose can be minimized so that hemodynamic variables
are maintained and anesthesia can also be prolonged,?
with  reduced cardiovascular and respiratory
complications.®

Recently, acontinuous noninvasive hemodynamic
(CNAP) monitoring is available to measure the
heart rate, arterial blood pressure, systemic vascular
resistance and cardiac output during spinal* and
general anesthesia.®

The aim of the present study was to evaluate
the effect of general and continuous spinal anesthesia
on the perioperative hemodynamic stability using
of CNAP monitoring in high risk cardiac patients
undergoing major surgery.

Methods

After approval from the local ethics committee
(03/10/2015. 197/2015), and obtaining written
informed consent from all patients, a randomized
study included 146 patients (22/10/2015-05/08/2018)
undergoing elective surgery (abdominal surgery,
urological, vascular or orthopedic surgery) with
expected surgery time more than two hours. The
inclusion criteria were cardiac patient with ASA
physical status (I1, I11, 1V), patients with hypertension,
coronary artery disease [patients with ischemic
heart disease or percutaneous transluminal coronary
angioplasty (PTCA), coronary artery bypass grafting
(CABG)], low ventricular function (ejection fraction
30-45%), dilated cardiomyopathy, valvular disease
(except severe aortic or mitral stenosis), or atrial
fbrillation. Exclusion criteria included patients with
congestive heart failure, acute myocardial infarction,
obese patients (BMI >30 kg/cm?), emergency,

RABIE SOLIMAN AND ABDELBADEE YACOUB

coagulation disorders, neurological defcits or
psychiatric diseases. The patients were assessed using
New York Heart Association (NYHA) and American
Society of Anesthesiologists Physical Status Score
(ASA). All patients were evaluated preoperatively
by cardiologists and anesthesiologists. Investigations
such as electrocardiography (ECG) and transthoracic
echocardiography were done for all patients to evaluate
the function of the myocardium and cardiac valves and
for diagnosis and treatment of ischemic heart diseases.
The patients who received preoperative anticoagulants
were managed by cardiologists. All patients received
their medications for hypertension, ischemic heart
disease, or arrhythmia approximately two hours
prior to anesthesia induction. For all patients, no
premedication was given before anesthesia (to avoid
the effect of the premedication such as benzodiazepine
on the hemodynamics). For all patients and under
local anesthesia, a radial arterial cannula and central
venous line were inserted before anesthesia induction
for administration of fuids, inotropic drugs and
vasodilators if needed. The concealment of allocation
was done by using random numbers generated through
excel. Group GA (General Anesthesia group, n=73):
Anesthesia induction was started by preoxygenation
(100% oxygen), intravenous fentanyl (1-2ug/kg),
etomidate (0.3mg/kg), and cisatracurium (0.2mg/kg).
After tracheal intubation, anesthesia was maintained
with sevofurane (1-3%), fentanyl infusion (1-3ug/
kg/hr), cisatracurium (1-2pug/kg/min) and oxygen:air
(50:50%). Group CSA (Continuous Spinal anesthesia
group, n=73): an intravenous crystalloid infusion (500-
1000 ml) was started and under full aseptic precautions,
the skin was cleaned with an antiseptic solution, and
the subcutaneous tissues was infltrated with 3 ml of
lidocaine 2%. An epidural set (Perican®needle G18,
catheter G 27, B. Braun Melsungen AG Germany)
was used. The epidural needle was introduced into the
subarachnoid space at L4-5 or L3-4 interspace under
aseptic conditions. After the free Tow of cerebrospinal
fuid was obtained, a 27-gauge catheter was inserted
3-4 cm beyond the tip of the needle. Correct
positioning of the catheter within the subarachnoid
space was confrmed by the establishment of free fow
of cerebrospinal fuid. Once inserted, the catheter was
secured and covered with a sterile, transparent dressing
from the insertion site to the shoulder and the catheter
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was connected to a bacterial microFlter. After obtaining
baseline vital signs, and applying face oxygen mask at
3-4 L/min, a dose of 5 mg of 0.5% heavy bupivacaine
and 25 pg of fentanyl were given frst, followed by a
slowly incremental injection of 5 mg of 0.5% heavy
bupivacaine every 5 minutes until the level of the
block reached T6-7. Incremental doses of 5 mg of
0.5% heavy bupivacaine were given during surgery
when necessary. The sensory block was assessed by
pin prick and cold application every 5 minutes until
the onset of sensory block using a 3-point scale. The
motor block was assessed by modifed Bromage three
point score for the lower extremity.® The pain relief
was assessed by the pain verbal scale.” The level of
sedation was assessed by a modifed Wilson sedation
scale from one to four. The catheters were removed at
the end of surgery in the most of the patients, but after
vascular surgery, it was removed after 12 hours of the
last dose of heparin.

For all patients in both groups, intraoperative
fuids were given cautiously according to the
hemodynamics readings by CNAP, central venous
pressure and the clinical situation of the patients.
Intraoperative tachycardia (heart rate =100 bpm), and
systemic hypertension (systolic arterial blood pressure
>20% above baseline) were managed by bolus doses
of fentanyl (1-2ug/kg), morphine (1-2 mg bolus dose),
and if there was no response, sevofurane concentration
was increased to 3% in GA group, and if hypertension
persisted for fve minutes, nitroglycerine infusion 0.5-
1ug/kg/min was started. Intraoperative hypotension
(systolic arterial blood pressure <20% below baseline)
was managed by bolus doses of ephedrine 5-10 mg and
fuid administration and if persisted for fve minutes,
dopamine infusion, epinephrine, or norepinephrine
was started. Bradycardia (heart rate <60 bpm) was
managed by a bolus dose of atropine (0.05 mg/kg).

Atthe end of the procedure (general or continuous
spinal anesthesia), the patients were transferred to
the intensive care unit with closed monitoring and
observation for 3 to 4 days.

The CNAP™500 (Continuous non-invasive
arterial pressure CNSystems Medizintechnik, Graz,
Austria) monitoring system was used to monitor the
arterial blood pressure, cardiac output, and systemic
vascular resistance. A continuous ECG with automatic
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ST-segment analysis (leads Il and V) was used to
monitor the heart rate, arrhythmia and ST-segment
changes. Also, the measurements included the
hematocrit value, arterial oxygen saturation, the total
dose of fentanyl, arterial blood gasses, temperature,
and urine output.

The patients hemodynamic data were collected
at the following time points; TO: Baseline reading;
T1: 15 minutes after induction; T2: 30 minutes after
induction; T3: one hour after induction; T4: two
hours after induction; T5: at the end of surgery; T6:
on admission in ICU; T7: one hour after admission in
ICU; T8: 6 hours after admission in ICU; T9: 12 hours
after admission in ICU; T10: 24 hours after admission
in ICU. The cardiac enzyme troponin | was measured
before administration of study medication, at 12%,
24" and 48" hours postoperatively. The transthoracic
echocardiography was done in cases with ischemic
changes in the ECG and elevated troponin 1.

The primary outcome was the stability of the
hemodynamic status of the patients assessed by
changes in the heart rate, blood pressure, cardiac
output, systemic vascular resistance or ECG changes
(arrhythmia or ST-segment analysis leads Il and V).
A secondary outcome was the safety of the anesthetic
technique, which was assessed by the occurrence
of any adverse events and the requirements for
pharmacological support.

Power analysis was performed using the Chi
square test for independent samples on frequency of
intraoperative hemodynamic instability (heart rate
=100 bpm or <60 bpm, hypertension (systolic arterial
blood pressure >20% above baseline), hypotension
(systolic arterial blood pressure <20% below baseline),
cardiac output <2 L/min, and ST-segment changes in
the ECG), because it was the main outcome variable
in the present study. A pilot study was done before
starting this study using the CNAP monitoring in
high risk cardiac patients undergoing major surgery
and anesthetized either by general anesthesia or
continuous spinal anesthesia. The results of the pilot
study [14 cases in each group] showed the incidence
of hemodynamic instability to be 42.85% in the
general anesthesia group and 21.42% in continuous
spinal anesthesia. Considering a power of 0.8, alpha
error 0.05, and beta 0.2, a minimum sample size of 73
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Fig. 1
CONSORT diagram for the flow of participants through each stage of the present study
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patients was calculated for each group.

Data were statistically described in terms of
mean = standard deviation (£ SD), median and range,
or frequencies (number of cases) and percentages
when appropriate. Comparison of numerical variables
between the study groups was done using Student
t test for independent samples. Repeated measure
ANOVA was used to see the effect of continuous

spinal anesthesia and general anesthesia on heart rate,
mean arterial pressure and cardiac output at different
follow up intervals. For comparing categorical data,
Chi square (y?) test was performed. Exact test was
used instead when the expected frequency is less than
5. P values less than 0.05 was considered statistically
signifcant. All statistical calculations were done using
computer program SPSS (Statistical Package for the
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Table 1
Preoperative data of patients (meantstandard deviation, number, percentage)
Variables Group GA Group CSA P-value
(n=68) (n=68)
Age (year) 60.17+9.09 59.70+9.17 0.816
Weight (kg) 76.92+12.01 77.45+12.92 0.662
Gender | Male:Female 38:30 35:33 0.605
Hypertension 49 (72%) 41 (60%) 0.147
Diabetes mellitus 46 (68%) 52 (76%) 0.251
Ejection fraction (%) (30-45%) 39.01+3.33 38.14+3.46 0.137
Atrial fbrillation 13 (19%) 16 (24%) 0.530
Ischaemic heart disease 39 (57%) 35 (51%) 0.491
PTCA 25 (37%) 29 (43%) 0.483
CABG 14 (21%) 12 (18%) 0.662
Pacemaker 5 (7%) 8 (12%) 0.381
Valvular disease 11 (16%) 14 (21%) 0.506
Dilated cardiomyopathy 2 (3%) 5 (7%) 0.244
Angiotensin-converting-enzyme inhibitors 38 (56%) 45 (66%) 0.218
Beta-blockers 50 (74%) 41 (60%) 0.101
Calcium channels-blockers 20 (29%) 26 (38%) 0.276
Aspirin 35 (51%) 39 (57%) 0.491
Stroke 2 (3%) 4 (6%) 0.403
Smoking 25 (37%) 29(43%) 0.483
ASAII 7 (10%) 9 (13%) 0.791
ASA I 51 (75%) 45 (66%) 0.346
ASA IV 10 (15%) 14 (21%) 0.500

PTCA: Percutaneous transluminal coronary angioplasty, CABG: Coronary artery bypass grafting, ASA: American Society of

Anesthesiologists Physical Status Score.

Social Science; SPSS Inc., Chicago, IL, USA) release
15 for Microsoft Windows (2006).

Results

Figure 1 shows the CONSORT diagram for
the fow of participants through each stage of the
study. Five patients in each group did not complete
the study (because of reopening and bleeding) and
the remaining 68 patients from each group
completed the study and were included in the
data analysis.

Table 1 shows no signifcant differences regarding
the demographic data, co-morbidities, preoperative
medications and ASA physical status score between
the two groups.

Figure 2 shows the changes in heart rate, mean

arterial blood pressure, central venous pressure, cardiac
output and systemic vascular resistance of patients
from the two groups. The heart rate of patients was
signifcantly higher in GA group compared to CSA
group (Figure 2A). Signifcant increases and decreases
were seen in heart rates of patients undergoing both
types of anesthesia at different follow up time intervals
(Figure 2A). Interaction between heart rate and type
of anesthesia failed to reach statistical signifcance (p
= 0.208). The mean arterial pressure was signifcantly
higher in patients of GA group compared to CSA
group (Figure 2 B). However, during follow up time
intervals, signifcant increases and decreases were
observed in the mean arterial pressure (p = 0.001).
Interaction between mean arterial pressure and type
of anesthesia did not show statistically signifcant
association (p = 0.778) [Figure 2 B]. Cardiac output
of patients was signifcantly lower in patients under
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Figure 2
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A: Heart rate of patients; B: Mean arterial blood pressure of patients; C: Central venous pressure of patients, D: Cardiac output of

patients; E: Systemic vascular resistance of patients.
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Group GA: General anesthesia group.

Group CSA: Continuous spinal anesthesia group.
*p<0.05, signifcant comparison between the two groups.
TO: Baseline reading; T1: Reading 15 minutes after induction; T2: Reading 30 minutes after induction; T3: Reading one hour after
induction; T4: Reading two hours after induction; T5: Reading at the end of surgery; T6: Reading on admission in ICU; T7: Reading
one hour after admission in ICU; T8: Reading 6 hours after admission in ICU; T9: Reading 12 hours after admission in ICU; T10:
Reading 24 hours after admission in ICU.
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Table 2
Intraoperative data and outcome of patients (mean+standard deviation, number, percentage)
Variables Group GA Group CSA P-value
(n=68) (n=68)
Type of surgery Abdominal surgery 18 (26%) 23 (33%) 0.350
Vascular 6 (9%) 9 (13%) 0.411
Orthopedic hip surgeries 26 (38%) 21 (31%) 0.367
Hysterectomy 10 (15%) 6 (9%) 0.287
TURP 8 (12%) 9 (13%) 0.795
Duration of anesthesia (minutes) 224.92+30.64 225.58+28.10 0.895
Duration of surgery (minutes) 197.42+32.18 194.48+28.74 0.575
Hypertension (SAP=20% above baseline) 24 (35%) 11 (16%) 0.011
Hypotension (SAP<20% below baseline) 9 (13%) 3 (4%) 0.047
Tachycardia (HR>100bpm) 13 (19%) 5 (7%) 0.042
Bradycardia (HR<60bpm) 3 (4%) 7 (10%) 0.205
PaCO2 ( mmHg) 35.79+3.58 36.72+3.15 0.110
SPO2 (%) 99.19+017 99.12+0.22 0.973
Hematocrit (%) 37.37£2.74 36.71+2.53 0.146
Total dose of fentanyl (ug) 197.20+40.98 25.00+0.00 0.001
Morphine (mg) 8.74+2.60 2.45+1.38 0.001
Ephedrine 9 (13%) 3 (4%) 0.046
Dopamine 9 (13%) 3 (4%) 0.047
Epinephrine 8 (12%) 2 (3%) 0.048
Norepinephrine 7 (10%) 1 (1.4%) 0.028
Nitroglycerin 17 (25%) 8 (12%) 0.046
Fluids transfusion Crystalloids (ml) 1885.60+270.10 | 2050.45+318.20 | 0.005
Hesteril 6 % 270.27+76.10 305.14+85.40 0.013
P-RBC (unit) 1.80+1.33 1.35+1.15 0.036
Intraoperative urine output (ml) 645.40+210.35 | 670.274+220.10 | 0.5017
Postoperative mechanical ventilation 7 (10%) 1 (1.4%) 0.028
Troponin | increase Preoperative (ng/ml) 0.72+0.16 0.74+0.15 0.495
12 hr Number 5 (7%) 2 (3%) 0.244
Mean 0.92+0.50 0.77+0.36 0.046
24 hr Number 5 (7%) 2 (3%) 0.244
Mean 0.92+0.46 0.77+0.36 0.042
48 hr Number 5 (7%) 2 (3%) 0.244
Mean 0.93+0.48 0.75+0.36 0.012
Postoperative ECG changes 3 (4%) 1 (1.4%) 0.310
Acute Ml 5 (7%) 2 (3%) 0.244
Congestive heart failure 6 (9%) 1 (1.4%) 0.052
Pulmonary edema 6 (9%) 1 (1.4%) 0.052
Post dural puncture headache. - -
New neurological complications - -
Thromboembolism - -
ICU length of stay (days) 3.29+1.03 2.80+1.24 0.015
Hospital length of stay (days) 8.73+3.62 7.41+2.91 0.020
Mortality 3 (4%) 1 (1.4%) 0.310

Major abdominal surgery: Strangulated umbilical or inguinal hernia- Subtotal colectomy.
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Fig. 3
Troponin I level of patients

*p<0.05, signifcant comparison between the two groups.
Group GA: General anesthesia group.

Group CSA: Continuous spinal anesthesia group.

12" hr: 12 hours after surgery; 24" hr:24 hours after surgery;
48" hr:48 hours after surgery.

general anesthesia. Interaction between cardiac output
and type of anesthesia did not show statistically
signifcant association (p = 0.056) [Figure 2 C]. There
were no signifcant differences in the central venous
pressure between the two groups [Figure 2 D]. There
were no signifcant differences in the systemic vascular
resistance before surgery, but the systemic vascular
resistance increased signifcantly after anesthesia in
the patients of groups GA with minimal changes in
patients of group CSA (p <0.05) [Figure 2 E].

Table 2 shows the intraoperative data and
outcome in both groups. The incidence of hypertension
was 24 (35%) patients in group GA and 11 patients
(16%) in group CSA (p = 0.011). The incidence of
hypotension was 9 (13%) patients in group GA and 3
patients (4%) in group CSA (p = 0.047). The incidence
of tachycardia was signifcantly higher in group GA.
A higher number of patients received nitroglycerine
and other pharmacological support in the GA group
compared to the CSA group. The required dose of
fentanyl and morphine was higher in patients of group
GA than patients of group CSA (p <0.001). Patients
in group GA required less transfusion of fuids and
packed red blood cells. More patients in the GA group
required postoperative mechanical ventilation. The
serum level troponin | increased signifcantly at 12,
24, and 48 hours in fve patients in group GA and two
patients in group CSA (p = 0.244), but the increase was
signifcantly higher in group GA than group CSA (p =
0.046, p = 0.042, p = 0.012 respectively) [Figure 3].
The incidence of acute myocardial infarction was fve
patients in group GA and two patients in group CSA
(p = 0.244). The duration of ICU length of stay and
hospital length of stay were longer in patients of group
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GA than patients of group CSA (p = 0.015, p = 0.020
respectively). There was no difference in mortality
between the two groups.

Urological: TURP: [Transurethral resection of prostate]- radical
cystectomy-radical cystectomy- Percutaneous nephrolithotomy.
Vascular: Aortobifemoral bypass - Femoropopliteal bypass.
Orthopedic surgery: total hip replacement- total knee
replacement (unilateral or bilateral).

SAP: Systolic blood pressure; HR: Heart rate; PaCO2: Partial
pressure of carbon dioxide; SPO2: Arterial oxygen saturation;
P-RBC: Packed- red blood cells; Acute MI: Acute myocardial
infarction; ICU: Intensive care unit.

Discussion

The present study showed that continuous
spinal anesthesia minimized the changes in the heart
rate, blood pressure, systemic vascular resistance,
and cardiac output. The incidence of fuctuations
in the hemodynamic variables was higher in group
GA compared to group CSA. Fluctuations in the
hemodynamic variables during general anesthesia
may cause disturbance in the oxygen supply/demand
ratio of the myocardium and expose the myocardium
to ischemia and infarction. The number of patients
requiring for pharmacological support to manage
the hypotension was higher in patients of group GA
compared to the group CSA and these medications can
cause tachycardia and hypertension thus increasing
the oxygen requirement of the myocardium. These
fndings are similar to those of the study that assessed
the incidence of hypotension and myocardial ischemia
in patients undergoing surgery for fractured hip.°
The incidence of fuctuations in the hemodynamic
variables was more higher with general anesthesia than
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spinal anesthesia in patients underwent transurethral
resection of the prostate.’® One study showed that
the incidence and severity of hypotension increased
signifcantly with general anesthesia compared to
the spinal anesthesia.’* Another study documented
that small dose bupivacaine provides a successful
anesthesia and better hemodynamic stability, and
the required ephedrine and fuid infusion to manage
the hypotension increased signifcantly with general
anesthesia compared to spinal anesthesia (p<0.01,
p<0.05 respectively),’? and the same fndings were
documented by other studies.’** A study evaluated
the effect of continuous spinal anesthesia in elderly
patients with cardiomyopathy (EF <45%) undergoing
lower abdominal surgeries and showed no signifcant
changes in the hemodynamics or postoperative ECG
changes and the postoperative troponin was negative
in patients with cardiomyopathy anaesthetized by
a continuous spinal anesthesia,’® and other studies
showed similar fndings.6-%

The present study showed that the number of
patients suffered from congestive heart failure and
pulmonary edema was higher in group GA compared
to the group CSA, and these fndings correlate with
another study showed that the pulmonary complication
was higher with general anesthesia compared to the
spinal anesthesia (p=0.020) and the incidence of
myocardial infarction and cardiac arrest was higher
with general anesthesia compared to the spinal
anesthesia.?

Contrary to the results of the present study, one
study showed that the regional anesthesia (epidural or
spinal) was associated high incidence of myocardial
infarction compared with general anesthesia and
this was explained by the signifcant decrease in
myocardial oxygen consumption,? and the protective
effects of inhalational anaesthetics?®, and also the
incidence of mortality was higher with regional
anesthesia compared to the general anesthesia, but
not signifcant. The number of patients required for
postoperative mechanical ventilation was higher in the
group GA than the group CSA and also, the duration of
ICU and hospital length of stay prolonged with general
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anesthesia and these fndings correlate with the results
of other studies.*>#24

The laryngoscopy, intubation and surgical trauma
cause a stress response associated with an increase in
the heart rate and blood pressure, therefore increasing
the oxygen demand to the myocardial which already
may suffer from oxygen supply, and this expose
the myocardial to more ischaemia and infarction.?®
Also, the general anesthesia causes fuctuation in the
hemodynamics for the 24 postoperative hours and this
can increase the oxygen requirement or disturb the
oxygen supply/demand ratio of the myocardium, which
already suffer from ischaemia in high risk patients.??’
While patients with continuous spinal anesthesia;
(1) There is no stress response due to intubation,
laryngoscopy or surgery;2* (2) The incremental doses
allowtitrating effect of local anaesthetics® that provides
slow, gradual onset block of the sympathetic system,
and allows the cardiovascular system to adapt more
easily without Ffuctuation in the hemodynamics,>1®
therefore maintaining the relation of oxygen supply/
demand ratio of the myocardium and provide a
protection to the myocardium from the exposure to
ischaemia or infarction; (3) The continuous spinal
anesthesia provides a good analgesia in comparison to
general anesthesia;® (4) The sympathovagal balance
was more stable during spinal anesthesia than during
general anesthesia in patients with a high risk of
ischaemic heart disease.*

The present study recognizes some limitations
such as a being single center study and small number
of patients.

Conclusion

Continuous spinal anesthesia induced minimal
changes inhemodynamic variables comparedto general
anesthesia in high risk cardiac patients undergoing
elective surgery. Continuous spinal anesthesia
decreased the requirement for pharmacological support
in high risk cardiac patients.
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Abstract

Background: While videolaryngoscopy can improve the visualization of the glottis during
tracheal intubation compared with direct laryngoscopy, there is less clear evidence about their
effcacy in terms of successful intubation and intubation time. The objective was to evaluate the
effcacy and safety of three video laryngoscopes, among the most popular and well documented, as
compared with Macintosh direct laryngoscopy.

Methods: One hundred and eighty-eight adult patients aged 18-70 years, ASA physical
status 1 or 2, scheduled to undergo elective surgery were included in this prospective randomized
controlled trial conducted by experienced anesthesiologists. Patients were randomly allocated in
four groups; GlideScope (n=48), Airtrag (n=46), C-MAC D blade (n=45), and Macintosh direct
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laryngoscope (n=49). Those with increased risk for
regurgitation and pulmonary aspiration, and history
of gastro-oesophageal reflux, oropharyngeal surgery,
known diffcult intubation and pregnancy, were
excluded from the study.

Results: Airtraq presented signifcantly shorter
intubation time, compared with direct laryngoscopy,
C-MAC D-blade and GlideScope. However, the three
videolaryngoscopes had no signifcant difference
in rate of successful frst attempt, the number of
intubation attempts, sore throat, dysphagia, and
hemodynamic response to tracheal intubation
(except for heart rate). However, Airtrag group had
signifcantly higher oropharyngeal trauma and lower
heart rate at Ffth minute post-intubation. Conclusions:
Despite the improved glottis view, videolaryngoscopes
do not improve the success rate or reduce the
number of intubations compared with Macintosh
laryngoscopes among adult patients without expected
diffcult intubation. There are differential intubation
times and risk of oropharyngeal trauma between
videolaryngoscopes.

Introduction

In the wvast majority of adult surgical
patients, tracheal intubation using the Macintosh
direct laryngoscope (DL) is a simple, safe, and
uncomplicated technique. However, diffculties with
tracheal intubation mainly associated with failure
to see the larynx during attempts at intubation may
commonly arise and impact patient safety.! Prediction
of diffcult airway management in daily clinical
practice presents at best moderate sensitivity and
specifcity.>® Additionally, recent evidence indicates
that the majority (>90%) of such diffcult intubations
are not anticipated.*

In the last decade, videolaryngoscopy (VL)
is increasingly used in tracheal intubation and is
considered one of the major advances in clinical
anesthesia in recent years.>® In contrast to conventional
DL, these new generations of devices are designed to
provide an indirect view of the upper airway and an
improved view of the glottic opening. The design of VL
blades, have a steep angulation of more than 60° and
this obviates the need for alignment of oral, pharyngeal
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and laryngeal axes for viewing the glottis. This is of
major importance, especially in patients with suspected
cervical injury or in patients with diffcult airways.*®
There are several types of VL with variable features in
regard to the type and curvature of blade, availability
of stylet or built-in channel to guide endotracheal
tube, position and quality of camera, position, size
and quality of monitor, portability, disposability, and
other ergonomic features.>** In recent evidence VL
was associated with a signifcantly better view of the
glottis and reduced oropharyngeal trauma.'> However,
the authors could not identify evidence indicating that
use of VL reduces the number of intubation attempts
or the time required for intubation as compared with
DL.%®

The GlideScope (GS) Cobalt video laryngoscope
(Verathon Medical, Bothell, WA), the Airtraq (AT)
optical laryngoscope (Prodol Meditec S.A., Vizcaya,
Spain) and the C-Mac D blade (CMD, Karl Storz,
Tuttlingen, Germany) are among the most popular and
well documented video-laryngoscopes that meet the
standards of evidence called for by the ADEPT project
in terms of adopting only evidence-based airway
equipment.’® The objective of the current prospective
randomized controlled trial was to compare the
effcacy and safety of the abovementioned VL devices,
with the conventional DL acting as control group, in
adult patients without anticipated diffcult airways.
Our primary study hypothesis was that there is no
signifcant difference in intubation time between the
3 VL devices versus DL by experienced anesthetists.

Material and Methods

This study adhered to Good Clinical Practice
quality standards and ethical guidelines defned by
the Declaration of Helsinki. Study protocol approval
as well as data and safety oversight was conducted by
the Ethical Committee of King Abdullah International
Medical Research Center (KAIRMC) (Riyadh, Saudi
Arabia). Written informed consent was obtained
from all participating subjects. The current study was
conducted from December 2016 until March 2018 at
King Abdulaziz Medical City in Riyadh (KAMC-R),
an approximately 1000-bed tertiary care facility,
providing healthcare services to about 750,000 Saudi
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National Guard soldiers, employees and their families
in Saudi Arabia. The number of patients undergoing
VL during tracheal intubation is approximately 100
per month.

The study targeted adult patients aged 18-70
years with American Society of Anesthesiologists
(ASA) 1 or 2, scheduled to undergo elective surgery
that required tracheal intubation. Exclusion criteria
were increased risk for regurgitation and pulmonary
aspiration, history of gastrooesophageal reflux,
oropharyngeal surgery, well known diffcult intubation
and pregnancy.

After protocol approval, 188 patients were
randomly assigned to one of 4 groups: the GS, AT,
CMD groups and the DL acting as the control group.
Randomization was performed by an independent
research assistant using a computer-generated random
numbers. The randomization was concealed from the
laryngoscopist in a sealed opaque envelope until after
obtaining the informed consent from the patient. The
assessor was impossible to blind as he was responsible
for performing the intubation. All tracheal intubations
in the study were performed by four experienced (>10
year) Board Certifed anesthesiologists (SA for GS
group, VD for AT group, AB for CMD group and MH
for DL group), who each had experience of at least 100
tracheal intubations with each device.

Upon arrival to the holding area, patient and
airway characteristics, such as gender, age, BMI,
Mallampati score, inter-incisor distance/mouth opening
and thyromental distance, were recorded. Standard
monitoring was established after the patient entered
the operating room including ECG, non-invasive blood
pressure measurement and pulse oximetry. Induction
of anesthesia was standardised (propofol 2 mg/kg,
fentanyl 2 mcg/kg, and rocuronuim 0.6 mg/kg) and
the vital signs (blood pressure, heart rate and oxygen
saturation) were recorded at 3min after induction and
were considered as the baseline measurement.

A single laryngoscopy with a Macintosh
laryngoscope size 3 blade was performed by one
of the investigators, to assess visualization of the
glottis according to the Cormack and Lehane scale.
Then another investigator, unaware of the Cormack
and Lehane grade of the initial evaluation of the
laryngoscopic view, performed laryngoscopy with the
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allocated laryngoscope, assessed the Cormack and
Lehane grade and intubated the trachea. Laryngoscopy
with GS and CMD were performed with the tip of the
blade placed in the vallecula. Afterwards the styletted
tube was passed to the right of the blade. Laryngoscopy
with the AT was done with medial approach. After
tracheal intubation was accomplished oropharyngeal
trauma was identifed and evaluated by an ENT
surgeon, who examined the oral cavity, pharynx and
larynx for signs of lacerations or bleeding provoked by
the intubation.

The primary outcome endpoints included success
of the frst intubation attempt and time for tracheal
intubation (TTI). TTI measurement was performed
by an independent observer using digital chronometer
and started after jaw opening when the allocated
laryngoscope passed the patient’s lips and stopped
when it was removed from the mouth at the end of
the intubation attempt. The correct placement was
confrmed by capnography (EtCO2). Failed intubation
was defned when the trachea could not be intubated
within 60 seconds, more than 3 attempts were required,
or in case of accidental esophageal intubation.
Secondary outcome endpoints included overall
success rate (i.e. success in the frst or second attempt),
the number of attempts at intubation, the Cormack—
Lehane class achieved, hemodynamic response to
tracheal intubation and the safety parameters. The
latter included blood traces on the device and/or
oropharyngeal trauma, sore throat and/or dysphagia.
Trauma was recorded and categorized as follows: “0”
for No blood on the device, No teeth —lip trauma, “1”
for blood traces on the device or teeth — lip trauma, “2”
for blood traces on the device and minimal traumatic
pharyngeal injury, and “3” for blood on the device
and traumatic pharyngeal lacerations. Oropharyngeal
trauma was identifed and evaluated by an ENT surgeon
who examined the oral cavity, pharynx and larynx
for signs of lacerations or bleeding provoked by the
intubation. When the patients were moved to the Post
Anesthesia Care Unit and again 24h postoperatively,
they were interviewed by the independent research
assistant to determine whether they were suffering
from a sore throat or dysphagia, classifed as none/
mild/moderate/and severe. Hemodynamic data (BP,
HR) and SpO2, were recorded at 1,3 and 5min after
tracheal intubation.
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Statistical Analysis

Sample size estimation was based on a univariate
single group repeated measures analysis of variance
for the time to intubation measurements. Assuming
a likely difference able to detect an effect size of 1.5
seconds in mean times to intubation, an a priori power
analysis revealed that a group size of n=45 was needed
to detect a difference with a power of 0.9 at an a-level
of 0.05.

Intention-to-treat  analysis  according  to
randomization was performed. Categorical data
were presented as frequencies and percentages while
continuous data were presented as mean and standard
deviation (SD) or median and interquartile range
(IQR). Data were checked for normality. Signifcant
differences of continuous variables between the
four groups were examined using one-way analysis
of variance (ANOVA) when data were normally
distributed and Kruskal-Wallis test when data were not
normally distributed. Post hoc pairwise comparisons
between any of the 3 VL groups against conventional
DL were examined using Dunnett test when data were
normally distributed and using Mann-Whitney test
when data were not normally distributed. In the latter
case, p-values were adjusted for multiple comparisons
using Holm-Bonferroni method. Post hoc pairwise
comparisons between any 2 of the 4 groups were
examined using Bonferroni test when data were
normally distributed and using Mann-Whitney test
when data were not normally distributed. In the latter
case, p-values were adjusted for multiple comparisons
using Holm-Bonferroni method. Signifcant changes
in vital signs over time were examined using repeated
analysis ANOVA, and Bonferroni or Dunnett tests for
post hoc pairwise comparisons. Signifcant differences
of categorical variables between the four groups as
well as pairwise comparisons were examined using
chi-square test or Fisher exact test (as appropriate).
Adjustment of intubation time was done using general
linear model after log-transforming of the intubation
time. Adjustment of categorical outcomes was done
using logistic regression models. Correlation between
Mallampati Class and Cormack-Lehane score were
done using Spearman correlation. All P-values
were two-tailed. P-value <0.05 or adjusted p-values
(of Holm-Bonferroni method) were considered
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signifcant. SPSS software (release 24.0, Armonk, NY:
IBM Corp) was used for all statistical analyses.

Results

A total of 188 patients were included in the
study. They were distributed in roughly 4 equal
groups; GS (n=48), AT (n=46), CMD (n=45) and DL
(n=49). Table 1 shows the baseline characteristics
of the study patients. Age, gender, body mass index
and vital signs (systolic, diastolic, and mean blood
pressure and heart rate) were not signifcantly different
between the groups. Thyromental distance and inter-
incisor distance were signifcantly different between
groups (p<0.001 for each). Post-hoc tests showed
that thyromental distance was signifcantly shorter in
AT compared with the other 3 groups. Post-hoc tests
showed that inter-incisor distance was signifcantly
longer in GS and AT compared with CMD or DL
groups. Mallampati Class and Cormack-Lehane score
were signifcantly different between groups (p<0.001
for each). Mallampati Class was signifcantly higher
in AT compared with the other 3 groups. Cormack-
Lehane score was signifcantly higher in DL compared
with the other 3 groups. Mallampati Class was
positively and signifcantly correlated with Cormack-
Lehane score (Spearman’s Rh0o=0.169, p=0.021).

Table 2 shows the study outcomes by groups.
Intubation time was signifcantly different (p<0.001)
between groups, being longest in CMD and shortest
in AT. Compared with DL, intubation times with
CMD and GS were signifcantly longer while AT
was signifcantly shorter. Fairly similar fndings were
observed after the intubation time was adjusted for
relevant differences at baseline (Mallampati class,
thyromental distance, and inter-incisor distance).
Compared with DL, the three VL had no signifcant
difference in rate of successful frst attempt or the
number of intubation attempts. For all patients, 11.2%
had oropharyngeal trauma including bleeding (10.2%),
pharyngeal laceration (3.7%), and none dental damage.
Compared with DL, AT group had signifcantly higher
oropharyngeal trauma (p=0.007). The difference
remained after adjustment of relevant differences at
baseline; Mallampati class and thyromental distance
(odds ratio 14.2, p=0.022). For all patients, 31.7% had



EFFICACY AND SAFETY OF VIDEOLARYNGOSCOPE 64
Table 1
Baseline characteristics of the study patients by group
GS AT CMD DL pl- value p2- value p3- value
n=48 n=46 n=45 n=49
Age (years)
Mean+SD 37.5£10.4 38.3£13.4 34.2+12.6 | 38.4+12.0 0.312
<30 11 (23.4%) |13 (28.3%) |17 (37.8%) |12 (24.5%) | 0.408
31-40 19 (40.4%) |12 (26.1%) |16 (35.6%) |16 (32.7%)
>40 17 (36.2%) |21 (45.7%) |12 (26.7%) | 21 (42.9%)
Gender
Male 17 (35.4%) | 20 (43.5%) | 16 (35.6%) | 19 (38.8%) | 0.840
Female 31 (64.6%) | 26 (56.5%) |29 (64.4%) |30 (61.2%)
Height (cm) 162.2+8.9 164.0£10.3 | 161.4+9.0 | 161.7+8.6 0.561
Weight (kg) 76.5£17.7 79.3£17.9 75.3£17.9 | 74.0+£15.2 0.488
BMI 29.2+6.9 29.9+£8.0 29.0£6.5 28.6£6.9 0.823
Mean+SD
Non-obese (<30) 27 (56.3%) |24 (52.2%) |26 (57.8%) |30(61.2%) |0.846
Obese (=30) 21 (43.8%) |22 (47.8%) |19 (42.2%) |19 (38.8%)
Hemodynamic data
Systolic BP (mmHg) 106.2+19.6 | 114.3+19.0 |108.2+15.6 | 109.8+15.3 |0.151
Diastolic BP (mmHg) 63.9£15.4 64.9£12.8 59.6£10.9 |62.5+12.3 0.250
MAP (mmHg) 80.5£15.5 85.1+£15.0 79.0£10.6 | 80.4+12.1 0.167
Heart rate (beat/min) 75.3£12.3 79.8£15.3 78.0£16.9 | 79.6x14.7 0.429
Thyromental distance 75.8+7.1 66.1+7.1 70.9£9.6 72.4+7.6 <0.001 GS/AT GS/CMD AT/ | AT
(mm) CMD AT/DL
Inter-incisor distance 44.446.9 46.5+5.8 40.66.1 41.2+6.5 <0.001 GS/CMD AT/CMD GS /AT
(mm) AT/DL
Mallampati Class
1 29 (60.4%) |13 (28.3%) |26 (57.8%) |33(67.3%) |<0.001 | GS/AT AT/CMD AT/ | AT
DL
2 18 (37.5%) |24 (52.2%) |19 (42.2%) |12 (24.5%)
3 1(2.1%) 9(19.6%) |0(0.0%) |4 (8.2%)
Cormack-Lehane score
Full view of glottis 48 (100.0%) | 46 (100.0%) | 42 (95.5%) | 28 (57.1%) |<0.001 | GS/DL AT/DL CMD/ | GS/IAT/
DL CMD
Partial view of glottis 0 (0.0%) 0 (0.0%) 2 (4.5%) 13 (26.5%)
Only epiglottis seen 0 (0.0%) 0 (0.0%) 0 (0.0%) 8 (16.3%)

pl-value detected any signifcant differences between the 4 groups.

p2-value detected pairwise signifcant differences between any 2 of the 4 groups.
p3-value detected signifcant differences between any of the 3 VL groups against DL.
GS: GlideScope, AT: Airtrag, CMD: C-MAC D blade, DL: Direct laryngoscopy.
BMI: body mass index, BP: blood pressure, MAP: mean arterial pressure.
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Table 2
Outcomes among the study patients by group
GS AT CMD DL pl- value p2- value p3- value
n=48 n=46 n=45 n=49

TTI (sec)
Unadjusted, mean+SD 14.9+6.2 10.445.9 17.2+11.4 13.5+9.0 <0.001 gﬁ/{é}rDAI\_T/CMD GS/AT/CMD
Unadjusted, 13.0 8.4 13.5 10.8 <0.001 GS/AT AT/CMD GS/AT/CMD
median (IQR) (10.1-17.8) | (6.7-12.9) (10.1-18.5) | (8.4-16.2) CMD/DL
Adjusted, mean+SD * 15.4+7.5 9.74£7.3 15.4+7.3 12.347.6 <0.001 GS/AT AT/CMD GS/AT/CMD
Successful Frst attempt
No 0 (0.0%) 1(2.2%) 4 (8.9%) 2 (4.1%) 0.101
Yes 48 (100.0%) | 45 (97.8%) | 41(91.1%) | 47 (95.9%)
Number of attempts 1.00+0.00 1.02+0.15 1.09+0.29 1.0440.20 0.139 GS/CMD
Oropharyngeal trauma**
No 43 (89.6%) |37(80.4%) |38(86.4%) |48(98.0%) |0.036 AT
Yes 5 (10.4%) 9 (19.6%) 6 (13.6%) 1 (2.0%)
Bleeding
No 43 (89.6%) | 38(82.6%) |39 (88.6%) |48 (98.0%) |0.074 AT
Yes 5 (10.4%) 8 (17.4%) 5 (11.4%) 1(2.0%)
Bleeding degree
Mild 3 (60.0%) 5 (62.5%) 5(100.0%) |1 (100.0%) |0.510
Moderate 2 (40.0%) 3(37.5%) 0 (0.0%) 0 (0.0%)
Severe 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Pharyngeal laceration
No 47 (97.9%) | 41(89.1%) |43 (97.7%) |49 (100.0%) | 0.038
Yes 1(2.1%) 5 (10.9%) 1(2.3%) 0 (0.0%)
Dental damage
No 48 (100.0%) | 46 (100.0%) | 44 (100.0%) | 49 (100.0%) | -
Yes 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Sore throat
No 32 (66.7%) | 28 (62.2%) |30 (69.8%) |35 (74.5%) |0.638
Yes 16 (33.3%) |17 (37.8%) |13 (30.2%) |12 (25.5%)
Dysphagia
No 39 (81.3%) |34 (75.6%) |35(81.4%) |42 (89.4%) |0.389
Yes 9 (18.8%) 11 (24.4%) | 8 (18.6%) 5 (10.6%)
Improvement of
Cormack-Lehane score
None 29 (60.4%) |17 (37.0%) |23(52.3%) |--- 0.169

One class better
Two class better

16 (33.3%)
3 (6.3%)

23 (50.0%)
6 (13.0%)

19 (43.2%)
2 (4.5%)

pl-value detected any signifcant differences between the 4 groups.
p2-value detected pairwise signifcant differences between any 2 of the 4 groups.

p3-value detected signifcant differences between any of the 3 VL groups against DL.
TTI: Time for tracheal intubation, GS: GlideScope, AT: Airtrag, CMD: C-MAC D blade, DL: Direct laryngoscope.
* Adjusted for the Mallampati Class, thyromental distance, and inter-incisor distance.

** Oropharyngeal trauma included bleeding, pharyngeal laceration and dental damage.
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sore throat and 18.0% had dysphagia. Compared with
DL, the three VL had no signifcant difference in both
sore throat and dysphagia. Compared with DL, there
was 39.6% to 63.0% improvement of Cormack-Lehane
score in the 3 VL groups. However, the improvement
was not signifcantly different between groups.

Figure 1 shows the changes in vital signs overtime
by groups. The trends of systolic, diastolic, and mean
blood pressure in all patients showed approximately
10% increase after the frst minute, followed by steady
decrease at the third and Ffth minutes (to approximately
6% reduction from baseline level). While the trends
(differences over time) were signifcant in all groups
(p<0.001 for each), there were no signifcant differences
between the groups at any point in time. The heart rate
in all patients showed approximately 14% increase
after the frst minute, followed by slight decrease at the
third and Ffth minutes (but remained approximately
8% above baseline level). This was true in all groups
but the AT group that had -2.2+11.0 mmHg at the Ffth
minute. Therefore, AT group had signifcantly lower
heart rate at the ffth minute than CMD and DL groups.
Additionally, the heart rate trends were signifcant in
all groups (p<0.001 for each).

Discussion

The current study compared three different
types of well documented VL devices (GS, AT and
CMD) versus conventional DL in a randomized
design, among adult patients undergoing elective
surgery. To our knowledge, this is the frst clinical
study comparing these VL devices in between as well
as versus conventional DL in adult patients without
anticipated diffcult airways.

Consistent with the body of literature, the
VL devices included in the current study markedly
improved (40%- 63%) the glottic view in Cormack-
Lehane score.’>*-21 We found that the success rate of
the frst intubation attempt and overall success rate
were not different between groups. Similar to the
current fnding, meta-analyses that pooled success rate
data from randomized studies examining different or
individual VL devices found no difference in success
rate compared with DL 15202

Additionally, another meta-analysis reported
no difference in frst intubation attempt success rate
in GS and C-MAC studies but higher success rate

66

in AT studies compared with DL.*® Notably, current
evidence indicated that the rate of successful frst
attempt was much higher in VL used in patients with
diffcult intubation.***15 Furthermore, the number of
intubation attempts in VL and DL was not different
in both current and previous studies.’> The current
study was conducted by experienced anesthesiologists
in airway management among patients with normal
or diffcult airways.?>? This may explain the higher
success rate observed in the current study compared
with the majority of previous studies.*>®

It has been suggested that previously claimed
benefts of VL on TTI is mainly seen among
inexperienced laryngoscopists and in patients
with expected diffcult intubation.”*3" This was
demonstrated in a recent meta-analysis that found
better effcacy parameters including TTI in VL
compared with DL in obese patients.?* In our study we
found that TTI was shorter in AT group compared with
GS and CMD groups in both adjusted and non-adjusted
analysis. The longer average TTI in the GS and CMD
groups may be related to the technique especially
when a bulky VL device is required to manipulate the
stylet and endotracheal tube through the vocal cords.
Likewise, shorter intubation time in AT may be related
to the presence of built-in side channel to guide the
tracheal tube, which is preloaded before the start
of intubation. Similar to the current fnding, AT was
associated with signifcantly shorter TTI in a meta-
analysis that pooled data from 17 randomized studies
examining different VL devices.® On the other hand,
two meta-analyses that pooled data from 18 randomized
studies examining C-MAC and 17 randomized studies
examining GS found no difference in TTI as compared
with DL,?°2! and one study reported that the VL device
used presented inferior efficacy parameters compared
with DL.%® Furthermore, a recent meta-analysis that
pooled data from 37 randomized studies among adult
patients could not estimate the impact of different VL
on TTL.% This was acknowledged to the high variability
in the defnition and presentation of TTI and very high
level of heterogeneity between the studies.®® Consisted
to this, we found that TTI for all VL devices in the
current study was much shorter than observed in the
majority of previous studies.1820:21

Oropharyngeal trauma in GS and CMD groups
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Fig. 1
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Changes in hemodynamic data overtime (baseline, 1-min, 3-min, 5-min) among the study patients by group.
A; changes of systolic blood pressure (mmHg). B; changes of diastolic blood pressure (mmHg). C; changes of mean arterial pressure
(MAP) (mmHg). D; changes of heart rate (beat/min).
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were not different from DL in both current and
previous studies.’®?° However, it was higher in AT
than DL group, although mild in most cases (62.5%)
limited to blood traces on the device. This fnding
should be cautiously interpreted as there were no
concomitant differences between the groups in regard
to sore throat and dysphagia, which are frequently
used as subjective surrogate markers of oropharyngeal
trauma.’® Interestingly, AT group in this study had the
highest Mallampati class at baseline. Despite the better
traumatic profle of VL in recent meta-analyses,>*
previous studies have reported that VL may put the
patients at signifcantly greater risk for oropharyngeal
trauma compared to DL.26.%

We found that the AT reduced the hemodynamic
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response to tracheal intubation in both current and
previous recent study.?® This could be attributed to the
design of VL blades that leads to minimal pressure
exerted on the upper airway structure during VL, which
can potentially reduce the hemodynamic response.?-%

Currently, there is strong evidence that VL
improves the view at laryngoscopy and improves
intubation success.*®1-15 However, its use is relatively
uncommon and limited mainly as a rescue technique or
in patients with diffcult airways. 133134 Although most
support that there is inconclusive evidence indicating
that VL should replace DL in patients with normal or
diffcult airways, several authors have suggested that
VL could be used as the default intubation technique,
with removal of standard DL from routine use.>"-3-%
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Study Limitations

First, it was not possible to blind the intubator to
the device, nor to blind assessors of process measures.
Lack of blinding may represent a potential source of
observer bias and tends to overestimate treatment effect
estimates.®® Additionally, lack of blinding may affect
the performance as a result of the Hawthorne effect,*
when individuals know they are being observed and
therefore change their behavior. Second, the single
laryngoscopy with a Macintosh laryngoscope size 3
blade that was performed by one of the investigators
to assess visualization of the glottis according to the
Cormack and Lehane scale, may lead to some degree
of oropharyngeal trauma and may represent a potential
source of observer bias. Third, the current study was
conducted by experienced anesthesiologists in airway
management among patients with normal or diffcult
airways. Therefore, our results may not apply to
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others less experienced anesthesiologists. Fourth, the
defnition of time for tracheal intubation (TTI) in our
study is different than others. This makes our results
non comparable and creates a level of statistical
heterogeneity, necessitating that future airway research
should be performed with standardized and universally
agreed outcomes and defnitions of those outcomes.*

In conclusion, despite the improved glottis view,
VL does not improve the success rate or reduces the
number of attempts at intubation compared with DL
among adult patients without anticipated diffcult
airways undergoing elective surgery. The current data
showed prolonged intubation time in CMD and GS
groups and shorter intubation time in AT group. The
latter had also higher risk of oropharyngeal trauma but
lower impact on heart rate. Sore throat and dysphagia
were not different between VL and DL.
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ANESTHETIC MANAGEMENT OF PEDIATRIC THORACOSCOPIC
CONGENITAL DIAPHRAGMATIC HERNIA REPAIR:
INITIAL EXPERIENCE OF FIVE CASES AND REVIEW
OF THE LITERATURE
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Abstract

Background: Thoracoscopic repair of congenital diaphragmatic hernia is emerging
progressively over past few decades in pediatric population.

Aims: To study perioperative anaesthetic management of children posted for thoracoscopic
congenital hernia repair.

Methods: we prospectively collected data of consecutive fve children posted for
thoracoscopic congenital diaphragmatic hernia repair performed during July 2015 to December
2015. Demographic parameters, preoperative and postoperative clinical and investigations data,
review of intraoperative anaesthesia details, hemodynamics,ventilatory strategy, postoperative
analgesia, surgical details and complications were recorded.

Results: All the children were optimised preoperatively. All the cases were done under general
anaesthesia. Low tidal volume ventilation with pressure limitation and permissive hypercapnia
was maintained throughout the surgery. Stable haemodynamics was achieved in all the cases.
Intraoperative and postoperative analgesia was maintained with epidural bupivacaine infusion
which was later replaced with intravenous paracetamol and fentanyl in most of the cases. There
was no surgery or anaesthesia related adverse event or serious complication reported either in
introperative or in postoperative period.

Conclusions: successful anaesthetic management of thoracoscopic congenital diaphragmatic
hernia repair were safely performed in all the cases. Adherence to the basics of pediatric and
thoracic anaesthesia and knowledge of intricate surgical details can prevent untoward perioperative
complications.

Keywords: congenital diaphragmatic hernia, thoracoscopy, anaesthetic management.
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Introduction

Thoracoscopic  surgical  procedures  and
examinations are emerging in the pediatric population.
Thoracoscopic repair of congenital diaphragmatic
hernia (CDH) has been shown to be more effcient and
safer than other procedures.® Clinical data, anesthesia
management and perioperative complications for
thoracoscopic CDH repair is sparse in the anesthesia
literature. Here we describe perioperative anesthetic
management of consecutive 5 children posted for
thoracoscopic CDH repair in a tertiary healthcare
hospital in India.

Material and Methods

After obtaining informed written consent from
the guardians of the children, we prospectively
collected data of consecutive fve children posted
for thoracoscopic CDH repair performed from July
2016 to December 2016. Demographic parameters,
preoperative and postoperative clinical data,
intraoperative anaesthesia details, hemodynamics and
ventilatory strategy, postoperative analgesia, surgical
details and complications were recorded.

Demographic data

All 5 children were of infant age group. Among
them two were neonates. Pre-operative weight ranged
from 2.4kg to 7kg. Apart from their primary congenital
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anomaly, two children had ano-rectal anomaly and
pulmonary artery hypertension respectively. Total
duration of surgery and total blood loss ranged from
2 to 4 hours and 25 to 80 ml respectively. Baseline
demographic parameters are presented in table 1.

Preoperative optimisation

Detailed history of antenatal diagnosis, fetal
surgery, birth weight, age of onset and progression
of symptoms, presence of other congenital anomaly
and pre-operative medical treatment were taken from
parents and records were scrutinised. In our series, one
child was diagnosed antenatally. All the children had
low birth weight. Presenting symptoms were dyspnea,
cyanosis, cough and fever. On examination, there was
scaphoid abdomen, decreased breath sound in the
affected site, bulging chest and bowel sound in the
chest. Congenital heart disease (CHD) was present in
3 patients; one with moderate pulmonary hypertension
(PHTN), one with ventricular septal defect (VSD) and
one with atrial septal defect (ASD). The patient with
PTHN was intubated and ventilated preoperatively
for not being able to maintain adequate oxygen
saturation. The other 4 patients were maintaining
adequate oxygen saturation either by hood or on room
air. Preoperatively routine investigations such as pulse
oxymetry (Sp0O2), hemogram, liver function test,
kidney function test, serum electrolytes, Chest X-ray
(CxR), electrocardiography (ECG), echocardiography
(ECHO) and arterial blood gas (ABG) were obtained.

Table 1
Demographic characteristics of the patients
AGE SEX WEIGHT Co Blood loss Duration of
(M/F) (Kg) Morbidities (ml) Surgery(Hr)
CDHL 3 Months M 48 il 40 25
CDH2 11Days F 24 Ano-rectal malformation 30 2
CDH3 2 Days M 25 Pulmonary artery 25 3.5
hypertension
CDH4 2Months F 2.6 il 50 4
CDHS 9 Months M 7 Nil 80 3

CHD- Congenital diaphragmatic hernia.
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Table 2
Pre-operative baseline investigations
ECHO Chest X-ray SpO2 Ventilation ABG
(%)
CDH1 Normal 1. Left lower lobe absent 94-96 O, by hood @ 5I/min | pH-7.29
2. No infective changes PO2-98
3. Mid gut in hernia content PCO2-45
CDH2 Small VSD 1. Absent lung tissue in left side 99 0, by hood @ 6l/min | pH-7.39
2. No infective changes PO2-110
3. Mid gut in hernia content PC0O2-48.9
CDH3 PAP 32 mm Hg 1. only Small upper lobe in left side 95-96 Intubated & pH-7.29
present ventilated with PO2-95
2. Mediastinal shifting to right PSIMV mode, PCO2-52
3. Stomach in hernia content FI0,-0.5
CDH4 Normal 1. Near complete absence of left lung 92-94 02 by hood @ 51/ pH-7.38
2. Colon in hernia content min P0O2-82.5
3.Right upper lobe infective changes PCO2-38.7
CDH5 Small ASD 1. Left upper lobe present 95-96 Room air pH-7.36
2. Midgut in hernia content P0O2-135
PCO2-41

CDH- Congenital diaphragmatic hernia, ECHO-Echocardiography, ABG- Arterial blood gas, VSD- Ventricular septal defect, PAP-
Pulmonary artery pressure, PSIMV- Pressure synchronised intermittent mandatory ventilation. FIO,- Fraction of inspired oxygen.

Computed tomography (CT) scan was done in selected
patients upon surgeons’ discretion. Physiotherapy,
antibiotics, bronchodilators were used where necessary.
Good hydration and nutrition was maintained in all
patients. Preoperative patients’ characteristics, CxR
fnding, ventilatory status and preoperative ABG are
summarised in the table 2.

Conduction of general anesthesia

All patients were induced with intravenous
fentanyl, thiopentone and atracurium since all of
the children had in situ intravenous line. Standard
monitoring (ECG, NIBP, SpO,, temperature and urine
output) with invasive arterial pressure (IAP) and
central venous pressure (CVP) monitoring was done in
all cases. Anesthesia was maintained with 50% oxygen
in air, sevofurane and atracurium boluses. Caudal
catheter was put and tunnelled in 4 patients with no
anorectal anomaly and intraoperative infusion of
0.125% bupivacaine at a rate of 0.1ml/kg was initiated
and titrated according to hemodynamic response. In
one patient with ano-rectal malformation (ARM),
intraoperative fentanyl infusion was used for analgesia
and was stopped 30 min before end of surgery.

Airway management and creation of
capnothorax

Intrathoracic bowel content was defated with
nasogastric tube. High airway pressure with bag and
mask ventilation was avoided. Endotracheal intubation
was done in all children. None of the patients required
lung isolation. All the patients were put in right lateral
position. Eyes were padded, pressure points were
secured and air entry rechecked. Our surgeons usually
use a three port systems of one 5mm and two 3mm,
inserted in anterior, middle and posterior axillary line
respectively in either 7 or 8" intercostal space. CO2
insuffated through middle port at a rate of (1-2)L/
min and a pressure of (4-6) mm Hg was maintained
throughout the surgery. All surgeries were done by
video assisted thoracoscopic surgery (VATS) and no
conversion to open technique was required.

Intraoperative ventilation strategy and
hemodynamics

All children were ventilated with pressure control
ventilation. Low tidal volume (TV) ventilation with
permissive hypercapnia was allowed. Peak inspiratory
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Table 3
Intra-operative management and post-operative variables
NAME Vent ABG Ex-tubation Chest X ray Analgesia
Setting (Pre-extubation) (postop) (Postop)
(intraop)

CDH1 PCV pH-7.29 On table Fully infated lung Caudal infusion,
PIP-25 PO2-124 Intravenous PCM and
RR-25 PCO2-48 Fentanyl

CDH2 PCV pH-7.12 POD5 Partially infated lung | Caudal infusion,
PIP-20 PO2-116 Intravenous PCM and
RR-21 PCO2-79.4 Fentanyl

CDH3 PCV pH-7.15 POD7 Enlarge pulmonary Caudal infusion,
PIP-30 PO2-120 artery, Intravenous PCM and
RR-28 PCO2-75 Infective changes left | Fentanyl

lower lobe

CDH4 PCV pH-7.23 On table Mild effusion in right | Intravenous PCM and
PIP-18 PO2-156 side Fentanyl
RR-23 PCO2-43

CDH5 PCV pH-7.32 On table Clear lung feld Caudal infusion,
PIP-22 PO2-164 Intravenous PCM and
RR-25 PC0O2-51 Fentanyl

CDH- Congenital diaphragmatic hernia, Intraop- Intra- operative, ABG- Arterial blood gas, Postop- Post-operative, PCV- Pressure
control ventilation, PIP- Peak inspiratory pressure, RR-Respiratory rate, POD- Post operative day, PCM- Paracetamol.

pressure (PIP) was adjusted to deliver a tidal volume
of 4-6ml/kg TV. After creation of capnothorax, PIP
was increased to deliver set TV. Respiratory rate and
PIP were adjusted to achieve an end tidal carbon
dioxide (ETCO2) maximum of 50 mm of Hg. In

Intra-operative haemodynamics

Fig. 1

SBP- Systolic blood pressure,
ETCO2- End tidal CO2

Figure 1: Intra-operative haemodynamics
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spite of adjusting ventilation parameter, ETCO, was
more than 60mm Hg in two patients. Inspired oxygen
concentration (FIO,) was adjusted to keep SpO,
around 91-92 %, ABGs were done in all patients at 1hr
post capnothorax and before extubation. Ventilatory
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strategy was modifed as per ABG results. All children
were hemodynamically stable intraoperatively (Figure
1). Inall patients, mild hypotension and tachycardia and
ventricular ectopics in one patient were noticed during
CO2 insuffation, but didn’t require any treatment.
Intra-operative lung isolation technique, ventilator
settings, pre-extubation ABGs are summarized in
Table 3.

Extubation

Most of the patients were extubated after surgery.
Inter costal drain was inserted in all cases in the
operating side. Two children were electively ventilated
postoperatively due to acidosis and hypercarbia.

Post-operative pain control

Postoperatively  0.1%  bupivacaine  with
morphine 50mcg/kg was infused for 2 days at a
rate of 0.1ml/kg. The caudal catheter was removed
on the second postoperative day and replaced with
intravenous paracetamol 7.5mg/kg three times daily
and fentanyl boluses when required. In one patient
the caudal catheter could not be inserted because
of anorectal malformation. Fentanyl infusion was
started postoperatively at a rate of 0.5mcg/kg/hr. Post-
operative analgesia technique is presented in Table 3.

Postoperative outcome

All children were shifted to the pediatric surgery
intensive care unit (ICU). The patient with pulmonary
hypertension was extubated on 7" postoperative
day. Two children had occational supraventricular
tachycardia which responded to conservative
management. No child required re-do surgery. Three
children had fully expanded lung and only one patient
had minor effusion which did not required treatment.

Discussion

Thoracoscopy allows the surgeon to look inside
the thoracic cavity and perform operative procedures
without breaching the thoracic wall. This avoids

extensive incision over the thoracic wall, excessive
blood loss from the wound, severe postoperative pain
leading to compromised respiration, post-thoracotomy
syndrome and longer hospital stay.* It also reduces the
musculoskeletal sequel like scoliosis, development of
asymmetrical thoracic cage and winging of scapula
compared to conventional thoracotomy in children.?
Development of advanced thoracoscopic instruments
and improvement in the fner aspects of surgical
steps has widened the scope for more complicated
procedures, leading to increased challenge for the
anesthesiologist to manage these cases successfully.

Initial studies had strict selection criteria
for thoracoscopic CDH repair since preoparative
respiratory instability, hypercarbia, children on
ECMO, stomach in the hernia content were considered
bad prognostic factors and the chances of conversion
to open surgery were high.® Lao OB et al analysed
thoracoscopic versus open CDH repair and found
favourable outcome in thoracoscopic group with
a broad selection criteria including presence of
pulmonary hypertension and stomach as hernia
content.® Children stabilised with preoperative ECMO
were successfully operated with minimally invasive
procedure.® In the present series, we did not include
children with these complications due to newer setup
and limited experience.

Thoracoscopic CDH repair does not require
lung isolation. Hypoplastic lung does not infate and
does not hinder surgeon’s view. Isolation is required
when the lung is healthy or when the surgeon requires
more space for plication or patch repair for larger
defects. Inspite of numerous options for lung isolation,
considering our patient profle only three options
would have been suitable. These includes selective
main stem bronchus intubation either with Fogarty
embolectomy or swan-ganz catheter and Arned
endobroncial blocker (AEB). All our patients were
infants and 3Fr size Fogarty catheter is recommended
for male or female unless they are more than 1 year
of age. The catheter can be inserted blindly and
confrmed by either fhreoptic bronchoscopy (FOB)
or fuoroscopy. Alternatively it can be put via rigid
bronchoscope under direct visualisation and kept
alongside the ETT.” Smallest size of AEB (5Fr) can
be used even in 2days old neonate weighing 2.5kg.
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It is passed through the vocal cord extraluminally to
ETT and the position reconfrmed by FOB through
the ETT.® But our surgeons did not asked for one lung
ventilation (OLV) in any of the cases.

CO, insuffation facilitates thoracic surgery
by collapsing the lung; however its effects on
hemodynamic instability has not been investigated
in details. High insuffation pressure is deleterious in
patients with poor cardiac functions or hypovolemia.®
Hill RC et al showed decreases in mean arterial
pressure, cardiac index and left ventricular stroke work
index with signifcant increase in CVP and PA pressure
when capnothorax insuffation pressure reaches10mm
Hg.° These effects can be minimised by limiting the
CO, fow rate insuffation to 1L/min and infating
pressures up to 4-6 mm Hg™ as done in all our cases.
In the present series, our intraoperative goals were low
tidal volume lung protective ventilation, permissive
hypercapnia, maintenance of stable cardiovascular
parameter, good analgesia and optimal muscle
relaxation for good surgical outcome.

Complications  with  thoracoscopy include
hypercapnia and respiratory acidosis. Greater solubility
of CO, increases PaCO,, etCO, and leads to respiratory
acidosis. Bishay M et al reported prolonged and severe
hypercarbia and acidosis in thoracoscopic TEF repair
compared to open surgery and questioned about its
safety.* In contrast, Mukhtar AM et al considered it
safe and concluded that hypercapnia with 50-70 mm
Hg target PaCO, in children undergoing thoracoscopic
surgery using OLV is without any deleterious
cardiopulmonary effects.> Our goal was to allow
permissive hypercapnia upto 50 mm Hg of etCO,,.
In two children in spite of adjusting the ventilatory
parameter, etCO, increased more than 60mm Hg.
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Post-operative pain control is essential since
it prevents postoperative hypoxia, atelectasis and
retention of secretions. Multiple modalities have been
described like NSAID, paracetamol, opioid, intercostal
nerve block, and epidural analgesia.*® In all our patients
caudal epidural catheter was put preoperatively and
bupivacaine morphine combination was infused upto
2" postoperative day and then replaced by intravenous
paracetamol and fentanyl boluses when required. In
one patient caudal catheter could not be put because
of anorectal malformation and fentanyl infusion
was started instead. Though epidural analgesia was
not considered necessary in thoracoscopy by some
author but considering the possibility of conversion to
open thoracotomy and better pain relief, we inserted
caudal catheter wherever it was feasible.” Several
complications can adversely affect the outcome of
the surgery such as persistent air leak, pneumothorax,
subcutaneous emphysema, infective changes such as
pneumonia, empyema, abscess, lung herniation, gas
embolism etc.”** None of our patients had any major
postoperative complication. In one case, mild infective
change was found in left lower lobe chest x-ray and in
another case mild pleural effusion was detected, which
did not require drainage.

Conclusion

Anesthetic management of pediatric
thoracoscopic CDH repair was safely managed without
any serious complications in our case series of fve
children. However proper patient selection, invasive
monitoring, lung isolation, ventilation strategy with
permissive hypercapnia, limiting insuffations pressure
and perioperative pain management are keys to success.
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COMBINED SPINAL-EPIDURAL ANESTHESIA FOR
FEMORAL AMPUTATION IN A91 YEARS OLD
PATIENT WITH ASYMPTOMATIC SEVERE
AORTIC STENOSIS: A CASE REPORT.

PT NieLsen, M.D.", MV GonzaLez, M.D.?,
J Howes, MBCHB FRCA FFICM!

Background

Aortic stenosis (AS) is signifcant risk factor for cardiac complications during noncardiac
surgery.! The prevalence of AS increases with age, it averages 0.2% in the 50- to 59-year cohort,
and increases to 9.8% in the 80- to 89-year cohort.? Historically the majority of patients with
severe AS receiving aortic valve replacement exhibited a high transvalvular pressure gradient,
with variable left ventricular hypertrophy, and normal or reduced left ventricular ejection fraction
(LVEF). Populations with a lower gradient and severe aortic stenosis are increasingly recognized
in situations of low fow. This is characterized by either an impaired ejection fraction (classical low
fow-low gradient aortic stenosis) or a normal ejection fraction (paradoxical low fow-low gradient
aortic stenosis).®

AS causes left ventricular pressure overload due to outfow obstruction resulting in an
increased working load. Over time this causes a LV hypertrophy, reduced diastolic compliance and
increased myocardial oxygen consumption. A reduced flling time and decreased sub-endocardial
blood supply cause ischemia. Thus, ventricular Flling is dependent on a preserved preload and
maintenance of sinus rhythm.*

The American College of Cardiology/American Heart Association (ACC/AHA) 2014
Guidelines,® recommend aortic valve surgery is undertaken before non-cardiac surgery in a patient
with severe AS. However, several reports have noted that non-cardiac surgery can be performed
safely with careful anesthetic management by adjusting left ventricular preload and systemic
arterial pressure and avoiding tachycardia.

Case Presentation

We are reporting the successful anesthesia of a 91-year-old Swedish lady (height 160cm,
weight 52kg) with severe peripheral vascular disease. The patient underwent right trans-femoral
amputation due to pain, vascular insuffciency and gangrene of 1st toe. Her comorbidities included:
Warfarin treated atrial fbrillation, hypertension, pulmonary hypertension (PA pressure 63mmHg)
and aortic stenosis. Trans-thoracic echocardiography before surgery revealed aortic stenosis with
VTI ratio 11% of valvular area with doppler fow 99/65 mmHg (maximum and median pressure),

1 Hull University Teaching Hospitals NHS Trust, Dept. of Anesthesia & Critical Care, Anlaby Rd, Hull HU3 2JZ, UK, email:
peter.nielsen@hey.nhs.uk
2. Vasteras Central Hospital, Dept. of Anesthesia & Critical Care, Sigtunagatan, 721 89 Vasteras, Sweden.
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estimated LVEF 55%, LVVH and MI grade 1-2 of 3. Risk
stratifcation tools were used to calculate mortality of
18.7% Possum and P-possum 9.6%. EuroSCORE-II
was calculated mortality at 4.96% (however, only 21
patients over the age of 90 are in the EuroSCORE-II
database).

Due to her comorbidities and high-risk
stratifcation a combined spinal-epidural (CSE)
anesthetic was chosen. Monitoring complied with
the Swedish Society of Anesthesiology and Intensive
Care (SFAI) standards (3 lead ECG, pulse oximetry,
capnography and invasive arterial blood pressure
monitoring via 20G radial catheter) were undertaken
prior to anesthesia. A spinal anesthetic was performed
under an aseptic technique using a 27G spinal needle.
10mg hyperbaric Bupivacaine (0.5%) and 5micrograms
Sufentanil were administered intrathecally. An 18G
epidural catheter was inserted for postoperative
analgesia at L2/3 level, with the catheter marking 11cm
at the skin. An intravenous infusion of phenylephrine
was started peripherally at Img/hr after the injection of
spinal anesthetic. It was reduced to 0.5mg/hr and then
stopped after 30 minutes. 1000 ml Ringer’s acetate
solution was given during the procedure. The patient
was hemodynamic stable throughout the procedure
(see table 1). Her post anesthetic care unit stay was
uneventful.

Discussion

No RCTs exist on this subject. Only a few case
reports have been published, along with some small
retrospectivestudies. Thisissurprisinggiventhesteadily

P.T. NIELSEN et. al

increasing incidence of AS. Central neuraxial blockade
(CNB) has well documented benefts as an anesthetic
and analgesic technique for many different types of
surgery. There are no evidence based recommendations
for the preferred anesthetic regimen in patients with
AS. Very few patients with severe AS have their aortic
valves replaced prior to non-cardiac surgery, as is
recommended in current guidelines.* This practice is
suitable for elective surgery only, but in critically ill
patients the advantages of performing urgent surgery;
outweigh the benefts of valve replacement.® A meta-
analysis of 9 Cochrane studies’ looked at intermediate
to high cardiac risk operations with CNB or GA *
additional CNB. It assessed postoperative rates of
death, chest infection, myocardial infarction and
other serious adverse effects. It found that compared
with GA (with or without supplementary CNB) the
use of CNB alone signifcantly reduced the mortality
rate by 2.5% (p =0.02). However the population
was non-selective for AS. Amat Santos et al suggest
that epidural analgesia is well tolerated in an elderly
fragile population with multiple comorbidities,® for
the transapical transcatheter aortic valve implantation
(TAVR) procedure.

There is no conclusive evidence that CNB
should not be used in patients with AS. Both cardiac
and non-cardiac operations have been performed
successfully using CNB in patients with AS. Neuraxial
blockade with the careful titration of local anesthetics
appears to be as safe as GA, when guided by invasive
monitoring to optimise fuid status and guide the use of
vasoconstrictors to manage hypotension.
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