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REVIEW
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Abstract

Background: Difficult intubation can unexpectedly occur in clinical practice and
emergencies. However, oxygenation must be maintained with resumed artificial
ventilation. Tracheal intubation of older children does not significantly differ from
intubation of adults. Children and infants are characterized by anatomic differences
that make tracheal intubation more challenging.

Data collection: Review of the literature referring to the management of the difficult
airway in children.

Conclusion: The anesthesiological management does not differ from the
management of difficult airway situations in adults but many of the small children and
infants present anesthetic difficulties requiring skills other than just fiberoptic
intubation. Nevertheless the skills necessary for the performance of fiberoptic
laryngoscopy and intubation in small children can be learned by every
anesthesiologist. The video system will help to perform this method, as the use of
the fiberoptic system needs an appropriate teaching in the management of the
difficult airway.

Key Words: Fiberoptic laryngoscopy, intubation in children, video system , clinical use, emergencies,
anesthesiological management

INTRODUCTION
The most secure technique for maintaining a patent airway is intubation of the
trachea. Tracheal intubation of older children (with a = 6,0 mm cuffed endotracheal
tube [ETT]) does not differ significantly from tracheal intubation of adults. Small
children and infants, however, are characterized by anatomic differences that make
tracheal intubation more challenging.

A clear understanding of the anatomy and physiology of the upper airway must

precede any discussion of anesthesia for surgery of pathologies involving the upper
airway.
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REVIEW

Anatomy of the pediatric airways

The respective diameters and lengths are reduced in children and vary depending
upon the size of the head and the length of the trachea. There are several
recommendations which can used to estimate the correct tracheal tube size for the
intubation of small children (1-3).

A line of structures must be identified which act as landmarks during intubation:
Uvula above, lateral palatopharyngeal arches and two important inferior areas,
namely vallecula and epiglottis.

In addition to this imaginary line, three other points must be taken into
consideration when attempting pediatric intubation:
=>» infants have a relatively large head
=> jaw angle is approximately 20° greater in the infant — 140° compared
with 120° in the young adult
=> The shape of the epiglottis in the newborn is long and thin but, with
increasing age, it gradually flattens and widens until it reaches the adult
shap (Fig. 1)

Fig. 1: Changes in the shape of the epiglottis with increasing age

N/ 7

Newborn Child Adult

The importance of head position in maintaining upper airway patency during
anesthesia is well recognized. Post mortem studies show that flexing the head of the
human infant causes upper airway to collapse more readily (4). Also, neonates
(especially the premature neonate) have small, soft, and easily collapsible airways,
particularly if the neck is flexed.

The larynx of a newborn projects at the level of C3 - Cy4; in the adult it projects at Cy4 -
Cs. The vocal cords are more cephalad in the infant and often appear tilted forward.
This position aggravates the displacement of the tongue and mandible in order to
visualize the infant’s vocal cords. Therefore, straight laryngoscope blades are more
commonly used for the intubation of the pediatric trachea.

It is also important to note that the cricoid cartilage is the only complete cartilage in
the laryngeal structure. This structure is the narrowest part of the pediatric larynx and
consequently determines the size of the tracheal tube (see Table A1 and Fig. 2a,
2b) compared to the adult the narrowest part of the larynx is at the level of the vocal
cords. Naturally, oedema of the mucosal surface can also reduce the airway
diameter considerably.
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Fig. 2a
€«

The pediatric scope
before the larynx

Fig. 2b
>

Table A1 Endotracheal tube sizes.

Tube size*

Int. diam, -ength fem)
Age (yr) Magill {mm) Oralt Nasalt

0-3 months 00 3.0 10 —
0A 3.5 10-11 —
3-6 months 0 4.0 12 15
6-12 months 1 45 12 15
2 2 5.0 13 16
3 2 5.0 13 16
4 3 5.5 14 17
b 3 5.5 14 17
6 4 6.0 15 18
7 4 6.0 15 18
8 5 6.5 16 19
9 5 6.5 16 19
10 6 7.0 17 20
" 6 7.0 17 20
12 7 7.5 18 21
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tOral length = 12 + ----------- cm
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*Tube Size = ----------- +45mm
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Age (yr)
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For performance of fibreoptic intubation and bronchoscopy the anesthesiologist
should be familiar with the anatomy of the lower airways since variations can cause
difficulty during endobronchial intubation. Compared with the adult airway, the level
of the carina is higher in infants and also the angle between the main bronchi
is different (Figs. 3 and 4).

Fig. 3:
Bronchial angles in adults
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Fig. 4:
Bronchial angles in

L. main bronchus
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| children

Pathology of the airways

A number of potentially life-threatening problems can occur during induction of
general anesthesia in children:

» upper airway obstruction

» bronchospasm or laryngospasm

» cardiovascular problems or pulmonary diseases

» inadequate access to the airway

Maintenance of a patient airway and successful laryngoscopy and intubation might
be difficult or impossible without special preparation and backup plans. For the
management of difficult airway situations, the anesthesiologist must prepare a well-
planned, flexible approach to maximize success and minimize risk. The goals are to
avoid surprises, identify airway difficulties, and to be prepared for their management.
Therefore it is important to have proper equipment available.

Congenital syndroms associated with difficult airways (5-8):
a) Micrognathia: Cri du chat syndrome

Pierre Robin syndrome
Trisomie 13 & 18

b) Macroglossia: Down’s syndrome
Hurler's syndrome
Hypothyroidism
Pierre Robin syndrome
c) Midface hypoplasia: Crouzon’s syndrome

Goldenhar’s syndrome
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Maroteaux-Lamy syndrome
Rubenstein’s syndrome

Inability to visualize of the patient’s larynx presents an enormous challenge to the
anesthesiologist and requires patience and a “bag of tricks” to accomplish tracheal
intubation (see Fig. 5) (9). In this case the technique of intubation over a fiberoptic
bronchoscope is ideal (10).

Massive bilateral cervical submandibular
cystic hygroma in a newborn that involves
the tongue and the retromandibular,

pharyngeal and retropharyngeal areas.

Fiberoptic intubation in children

The fiberoptic bronchoscope has become an integral tool of anesthesia practice.
This tool has facilitated many difficult oral or nasal intubations (11-14). The
basic principles of fiberoptic management of difficult airways in adults can also be
applied to pediatric patients. Generally, to train the technique of fiberoptic intubation,
an anesthesiologist must become familiar with

(1) the bronchoscope and its facilities used
(2) the handling of the scope and
(3) its shortcomings

in addition to the usual patient considerations.

Therefore, guidelines for flexible fiberoptic bronchoskopy have been developed
by the American Thoracic Society and the American Lung Association. Technical
proficiency in scope manipulation and identification of normal anatomic structures in
normal patients requires expertise and time.

The anesthesiologist should be aware that the time to learn is not on a patient
with a difficult airway.
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There is no place for either the occasional fiberoptic intubator or the
occasional pediatric anesthesiologist.

Children present a special challenge not only if fiberoptic intubation is required.
Since the option of awake fiberoptic intubation with local anesthesia is not available
for most difficult pediatric airways, the anesthesiologist may then be faced with both,
difficult general anesthesia and difficult intubation.

The laryngeal mask airway (LMA) has the same disadvantage as the Guedel
airway, namely the child has to be anesthetized deeply before the LMA is inserted.
Once in place, it will provide a patent airway in the majority of patients and permits a
guided placement of a fiberoptic bronchoscope.

The esophageal — tracheal — Combitube™ (ETC) from Frass et al. is an other
interesting device that has performed satisfactorily in a variety of circumstances (15),
specially for management of the difficult airway. But the Combitube can not be used
for children below 120 cm in height, because at the moment there is no smaller size
than the 37 F SA available. Therefore, infants and neonates with a difficult airway
need a fiberoptic bronchoscope for guided placement of the ETT.

Equipment

The modern fiberoptic bronchoscopes range in size from 2,2 mm to 5,8 mm external
diameter. The smaller scopes can be quite useful in experienced hands at securing
even quite difficult airways, needing as small as 2,5 mm ID ETT (14).
The larger scopes offer
M more directional control
| are equipped with a channel for the suctioning of secretions
] a route for administration of local anesthetics or insufflation of oxygen
| or provide a channel for the placement of a flexible guide wire

Residents, staff anesthesiologists and critical care physicians should be well trained in the
technique using flexible bronchoscope w/o a video intubation unit. Specially the use of a
TV screen facilitate the introduction of this device in difficult airway management and the
teaching within and without the OR. Nevertheless the fiberoptic devices for pediatric
endotracheal intubation must be used regular, not only in emergencies.

The Olympus™ pediatric fiberoptic bronchoscope LF 1 for instance has an

external diameter of 3,5 mm and a 1,0 mm diameter suction channel. This scope will
pass through a tracheal tube as small as 4,5 mm ID.
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The Pentax™ pediatric fiberoptic bronchoscope has an external diameter of 3,5
mm and is equipped with a 1,2 mm diameter suction channel. However, smaller

DIFFICULT AIRWAY 2002;3(2)

scopes can be useful if ETT’s as small as 2,5 mm had to be inserted.

Karl Storz Company™ Germany produced two new flexible pediatric fiberoptic
bronchoscopes with an external diameter of 2,8 mm and 3,7 mm, each with a
working channel, the larger one equipped with a suction channel (Fig. 6 and 7). The
built in Micro Video Module (MVM) provides an improved image by electronic
processing with the added bonus of improved ergonomics (Fig. 8). The introduction
of a semi flexible scope with an external diameter of 2,0 mm (also with the MVM —

system, but without working channel) represents a big advantage.

Fig. 6:

The tips of the adult scope 3,7 mm with
an 1,5 mm channel) and the pediatric
one (2,8 mm with an 1,2 mm channel)

Fig. 7:
The new bronchoscop from
Karl Storz, Germany

MICRO VIDEO MODULE (MVM)

Fig. 8:
Micro Video Module (MVM)

All other pediatric fiberoptic bronchoscopes available with an external diameter
less than 3 mm do not have a working channel.
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Technique of fiberoptic intubation

Fiberoptic intubation under most circumstances is simple, fast, and can
accomplished easily when certain preparation steps are taken in advance (16).
Intubation under visual observation - observed at the TV screen - ensures an
easy and atraumatic tracheal intubation (17).

Several intubation techniques have been described:

oral approach

nasal approach

endoscopy mask technique

intubation using the nasal airway

two — stage intubation using a guide wire and catheter
tracheal intubation under fiberoptic observation

A conventional technique for fiberoptic bronchoscopy involves placement of a
lubricated appropriately sized endotracheal tube into the naris at a depth of the
posterior pharynx and passing the lubricated bronchoscope through and beyond the
distal tip of the tube. Under direct vision the bronchoscope is placed through the
vocal cords into the mid-trachea. The endotracheal tube get then passed over the
fiberscope and tube position confirmed initially by direct visualization through the
scope as it is removed. Once the fiberoptic bronchoscope has been removed, the
tracheal tube is connected to the breathing system. Some anesthesiologists and
critical care physicans find out that the administration of atropine or glycopyrolate
before the bronchoscopy facilitates the procedure by reducing secretions.

In children even a pediatric fiberoptic bronchoscope can cause significant
obstruction of the upper trachea and endotracheal tube. Therefore one must work
quickly and remove the scope as soon as possible to improve oxygenation and
ventilation. In infants, where FRC is quite close to RV (at about 15 - 20 % of total
lung capacity), a tracheal tube can be associated with both a reduced FRC and
impaired oxygenation.

Fiberoptic bronchoscopy and intubation can be performed on patients who are
awake, have topical or nebulized local anesthesia of their airway, are sedated with
intravenous drugs or received volatile narcotic substances. But, intubation of the
trachea using topical anesthesia and sedation have some limitations in neonates and
small children, as they will not cooperate with awake intubation. However, it is
important to provide oxygen and to monitor patients undergoing these procedures to
avoid worsening hypoxemia or dysrhythmias. If supplemental oxygen is necessary it
can be delivered by several techniques including cannula, face mask and insufflation
into the opposite naris.

The use of a laryngeal mask airway (LMA) with the fiberoptic bronchoscope is a

further variation. The technique was used to facilitate fiberoptic airway endoscopy in
children with tracheal stenosis (18).
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Experience with the video system

Fiberoptic devices for pediatric and adult endotracheal intubation are readily
available since many years. Residents and staff must be well trained in this
technique. The incidence of fiberoptic intubation varies from institution to institution
but probably does not exceed 5 — 10 % of the total number of cases. Teaching
flexible fiberoptic intubation with video assistance offers distinct advantageous in
every training program. For the management of the difficult airway the use of the TV
screen facilitate the introduction and the use of this device.

Karl Storz™ produced two flexible pediatric fiberoptic bronchoscopes with a new
system. One with an external diameter of 2,8 mm, a working channel of 1,2 mm and
50 cm length. The other one has an external diameter of 3,7 mm with a 1,5 mm
working channel and 65 cm length. A semi flexible scope with an external diameter
of 2,0 mm is also available, but without a working channel. The Video Intubating Unit
consists of the scope with an integrated TV camera (Micro Video Module = MVM), a
light source, a color monitor and a videocassette recorder. This unit has been placed
on a small cart and the monitor is mounted on a swivel arm, which can be positioned
as desired (Fig. 9).

Video techniques have improved enormously in the last decade. The cameras have
become smaller, producing higher quality images and are prices have become more
reasonable. It is interesting that progress in this direction remains very slow. One
cause could be that fiberoptic equipment is expensive, fragile and unavailable in
many parts of the world.

In a clinical prospective multicenter study testing the use of an improved flexible

Fig. 9:
» 1 he Video Intubating Unit"
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video intubating scope was recorded in more than 600 cases (19). The investigators
agree that the introduction of an improved flexible fiber intubation scope with an
integrated TV system (MVM) may provide a tool for the future. Such a system is
more effective for the difficult airway in pediatric patients requiring intubation.

CONCLUSIONS

The skills necessary for the performance of fiberoptic laryngoscopy and intubation in small
children can be acquired by every anesthesiologist who is already familiar with adult fiberoptic
laryngoscopy or is prepared to train conventional fiberoptic laryngoscopy in older
children. It should be kept in mind that many of these patients present anesthetic
difficulties requiring skills other than just fiberoptic intubation. Many of the cases are
better dealt by two anesthesiologists, one to anesthetize and monitor the child, the
other to perform the intubation. Specialized personnel and equipment are
mandatory, the fiberoptic equipment can be used in the OR as well as in the ICU.
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ABSTRACT

Background: Negative pressure pulmonary edema (NPPE) is a potentially life-
threatening complication of acute airway obstruction that occurs when a large,
negative intrathoracic pressure is generated against an obstructed upper airway. The
exact prevalence and mechanism remain unknown, but some risk factors have been
identified and two different entities of NPPE have been characterized.

Case Report: We report a case of a healthy 23-year-old male patient who had
acute pulmonary edema postoperatively.

Discussion: The incidence of NPPE is difficult to ascertain. Main cause of NPPE
seems to be laryngospasm after tracheal extubation. Nevertheless, some other
causes and risk factors have been identified. Although the exact mechanism is
uncertain, the initiating event is a markedly negative intrapleural pressure generated
by a forceful inspiratory effort against an obstructed extrathoracic airway. NPPE
should be suspected in an individual who has a predisposing cause after reversal of
upper airway obstruction. NPPE has been classified into two types. Type 1, occurs
immediately after the onset of a precipitating event , Type 2, develops after
resolution of chronic upper airway obstruction. Most cases of NPPE respond
promptly to appropriate immediate treatment, but best treatment is prevention.
Conclusions: NPPE is a potential life-threatening complication that affect otherwise
healthy patients. Despite some risk factors have been identified, any patient can
present this complication. Prompt recognition and adequate management of this
essentially reversible entity is of paramount importance for a better outcome. The
prognosis for complete recovery is excellent.

Key Words: negative pressure, pulmonary edema, airway obstruction, respiratory distress,
pathophysiology, laryngospasm

INTRODUCTION

The immediate post-extubation period can be complicated by sudden appearance of
respiratory distress. Main cause is the so-called Negative Pressure Pulmonary
Edema (NPPE), which is a potentially life-threatening complication of acute airway
obstruction. Despite exact prevalence and mechanism remain unknown (1-3) some
risk factors have been identified and two different entities of NPPE have been
characterized. Both children and adults can be affected; recognition and prompt
management are of paramount importance (4).
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CASE REPORT

A 23-year-old male patient was scheduled for retroperitoneal lymphadenectomy
because of malignat bilateral testicular tumor, which was diagnosed after total
orchiectomy and biopsy. Physical examination was unremarkable. Using rutine
monitoring (non invasive blood pressure, pulse oximetry, electrocardiogram) an
epidural catheter was installed for postoperative analgesia management.

Anesthesia was induced with |V fentanyl 2 ng/kg and propofol 2 mg/kg. Rocuronium
bromide 0.6 mg/kg was used to facilitate tracheal intubation. Anesthesia was
maintained using isoflurane in 100% oxygen. Surgery lasted 3 hours, and the
endotracheal tube was withdrawn after appropriate neuromuscular blockade
antagonism. Immediately after extubation the patient started with cough and bilateral
wheezes were heard by auscultation. Pulse oximetry (SpO,) dropped from 98% to
80%, and evidence of paradox ventilation was noted. The patient was reintubated
without difficulty and copious quantities of blood-tinged secretions coming out from
the endotracheal tube were noted. There was no evidence of laryngospasm at
laryngoscopy and no gastric contents were observed in the hypopharynx. Bag
ventilation with 100% O, and positive end expiratory pressure (PEEP) of 10 cm H,0
resulted in SpO, of 90%. Furosemide and hydrocortisone were administered
intravenously. Oxygen saturation slowly increased to 95%. A portable chest
radiograph demonstrated bilateral alveolar infiltrate suggesting pulmonary edema.
The patient was transferred to the intensive care unit and was mechanically
ventilated for approximately 8 hours. He recovered fully and was discharged three
days later.

DISCUSSION

In 1927, animal studies demonstrated that acute airway obstruction could lead to
pulmonary edema (2-3). NPPE was first described in humans in 1973 (4). In 1977, a
report was published (5) of adult patients who experienced pulmonary edema
minutes to hours after severe acute upper airway obstruction. It has also been
reported in children (6) mainly associated to episodes of croup and epiglottitis.

After reporting 3 cases of NPPE in young athletic male patients, Anderson et al (7)
hypothesized that young athletes might be at increased risk because their chest wall
musculature could generate extremely high negative inspiratory pressures, similar to
our case report patient.

The incidence of NPPE is difficult to ascertain. Most reports are of single cases or
case series. Deepika et al (8) reported 30 cases of NPPE over a 4-year period and
found a prevalence of 0,094% at a large metropolitan hospital covering a wide range
of surgical specialties.

PATHOPHYSIOLOGY

Main cause of NPPE seems to be laryngospasm after tracheal extubation.
Nevertheless, some other causes and risk factors have been identified (Tables 1 and
2, respectively).

NPPE is a condition with a multifactor pathogenesis. Although the exact mechanism
is uncertain, the initiating event is a markedly negative intrapleural pressure
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generated by a forceful inspiratory effort against an obstructed extrathoracic airway
(modified Muller's maneuver) (9). Peak negative intrapleural pressure may exceed —
50 cm to —100 cm H,O during acute upper airway obstruction, especially after
vigorous inspiratory efforts. This phenomenon also increases venous return to the
right atrium and thereby increases pulmonary artery blood flow. At the pulmonary
capillary level, the high hydrostatic pressure generated by shearing forces during
forced inspiration leads to a permeability disorder named “capillary leak syndrome”
(5,10,11). This is supported by the finding of alveolar fluid containing high protein
levels and inflammatory cells usually not present in transudative pulmonary edema
(12). In addition, high blood flow through the right cardiac cavities results in
overdistension of the right ventricle and displacement of the interventricular septum
to the left, which in turn reduces the left ventricular compliance. The negative
intrathoracic pressure also results in an increased afterload imposed to the left
ventricular stroke volume (13,14). Hypoxia induces a massive sympathetic
discharge, increasing venous return and causing pulmonary vascular constriction
and increased pulmonary capillary pressure (PCP) (12,15,16). Thus, the combination
of increased PCP and reduced left ventricular compliance in a disrupted capillary
territory favor the fluid to shift into the pulmonary interstitium.

DIAGNOSIS

NPPE should be suspected in an individual who has a predisposing cause after
reversal of upper airway obstruction. Clinical findings include tachypnea,
tachycardia, rales and ronchi, use of accessory respiratory muscles, decreased
SpO,, pink frothy sputum and abnormal chest x-ray film.

NPPE has been classified into two types (17):

1) Type 1.- It occurs immediately after the onset of a precipitating event (15), it
is related to almost any cause of acute airway obstruction. In some patients
onset could be delayed for up to 6 hours (3,5,18,19), which can be due to the
loss of the “auto-PEEP” (20).

2) Type 2.- It develops after resolution of chronic upper airway obstruction (21).
Type 2 NPPE is much less commonly reported than type 1 NPPE and predictive
factors have not been clearly elucidated. Our case report patient described above is
typical of type 1 NPPE. Both types of NPPE present with acute respiratory distress.

TREATMENT

Most cases of NPPE respond promptly to appropriate immediate treatment, but best
treatment is prevention. In general, patients should not be extubated before
protective airway reflexes are fully recovered. Premature tracheal extubation can
expose the airway to aspiration of secretions and laryngospasm, which could trigger
NPPE. In addition, hypopharynx should be suctioned before extubation, since direct
stimulus by the suction catheter can also precipitate a response.

Since the main problem associated with this complication is hypoxia, adequate SpO,
remains the primary goal of treatment. Reintubation may be necessary, especially if
laryngospasm is present (10,12) and/or facemask ventilation with high inspiratory O,
fail or are not sufficient to maintain a SpO, >95%. The use of PEEP is often required
to recruit alveolar units, but its use must be weighed against the risks of barotrauma
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and worsening a depressed cardiac output. Few patients may require prolonged
intubation (>3 days) and progression to acute respiratory distress syndrome, with
poor outcome is very uncommon (12,16,22,23). Goldenberg et al (22) reported that
mayor complications are generally attributed to a delay in diagnosis.

Diuretics and steroids are controversial in the management of NPPE. One series
(24) identified several subclinical cases of NPPE that resolved without specific
treatment.

Similar to other cases reported in the literature (4, 5), our patient recovered fully with
prompt recognition and treatment.

CONCLUSION

To our knowledge this is the first report of NPPE related to urologic surgery.
Although other conditions and types of surgery have been associated most
frequently whit this complication, the urologic surgical procedures are not out of risk.
This report also confirms that NPPE tends to affect young, healthy patient after
general anesthesia, and that NPPE is a potential life-threatening complication that
affect otherwise healthy patients, both children and adults.

Despite some risk factors have been identified, any patient can present this
complication. Prompt recognition and adequate management of this essentially
reversible entity is of paramount importance. Mechanical ventilation is the
cornerstone of treatment and most patients completely recover in a short period of
time.

TABLE 1

Causes of Negative Pressure Pulmonary Edema (NPPE)

Type | Type ll

Postextubation laryngospasm Post-tonsillectomy/ adenoidectomy
Patient biting down the endotracheal Post-removal of upper airway tumor
tube while intubated Choanal stenosis

Endotracheal tube obstruction Hypertrophic redundant uvula

Intraoperative direct suctioning of
endotracheal tube adapter
Postoperative vocal cord paralysis
Epiglottitis

Croup

Strangulation

Hanging

Laryngeal tumor

Near drowning
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TABLE 2

Risk Factors for NPPE

Obesity

Short neck

Vocal cord paralysis

Acromegaly

History of obstructive sleep apnea

Conditions leading to increased capillary-alveolar pressure gradients
Nasal, oral or pharyngeal surgery
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ABSTRACT

Objective: The Esophageal Tracheal Combitube® (ETC, Tyco Healthcare,
Mansfield, MA, USA, www.combitube.org) is a double lumen airway with a double
cuff system that permits positive pressure ventilation as well as affords protection
from regurgitation or aspiration. The use of the ETC is indicated in prehospital and in
hospital emergency situations as well as in intensive care and obstetric anesthesia.
Case: We report the use of the ETC in a case of severe kyphoscoliosis with a
difficult airway requiring anesthesia for an elective surgery.

Conclusion: This case report underlines the validity and effectivity of the Combitube
under difficult circumstances.

Key Words: Difficult airway, esophageal tracheal Combitube, kyphoscoliosis, general anesthesia,
positive pressure ventilation, tracheostomy

INTRODUCTION

Severe deformities of the spine present with problems for successful endotracheal
intubation, as laryngoscopy may be impossible. Deformities of the thoracolumbar
spine make epidural or subarachnoid blocks very difficult to perform and these might
be contraindicated in some cases. Elective surgery requiring general anesthesia may
be performed using the esophageal tracheal combitube (ETC) which allows
adequate ventilation without laryngoscopy (1-10). The ETC is a double lumen airway
with two cuffs large proximal cuff that seals the oropharynx and a smaller distal cuff
that seals either the esophagus or the trachea depending on its placement (11-18).

CASE REPORT

A 30-year old man with severe kyphoscoliosis and quadriplegia was diagnosed to
have a large bladder calculus requiring cystolitholapaxy. He had suffered from a fall
from a height at the age of two years and then was noticed to have progressive
deformity of the thoracolumbar spine with no neurological complaints. Eight months
prior to the current admission, he underwent surgery elsewhere for stabilization of
the spine. Following the internal fixation of the spine he developed partial sensory
loss and quadriparesis. The scar of the surgery did not heal completely and had
been infected for three months after surgery. He was now restricted to bed and
required help for his daily activities. Preoperative anesthetic evaluation revealed a
thinly built young man, bed-ridden with severe spasticity of all four limbs and severe
kyphoscoliosis of the thoracolumbar spine. He was unable to lie on his back due to
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his deformity and was assuming a position of nearly universal flexion. He was in no
obvious respiratory distress. The chest was barrel shaped with an expansion of 5
cms and equal air entry in all areas, with no added breath sounds. Neck extension
was limited with a thyromental distance of 5 cms and a Mallampati score of Il. The
patient was accepted for anesthesia with additional risk and planned for general
anesthesia. He was given a premedication of diazepam 5 mg to be taken two hours
prior to surgery. In the operating room, intravenous access access was obtained and
induction achieved with thiopentone 250 mg, atracurium 20 mg and fentanyl 25 mg
with a mixture of nitrous oxide 4 |, oxygen 2 |, and halothane 1% delivered via a face
mask. Hand ventilation was not satisfactory due to the position of the patient's airway
and the deformity of his spine preventing adequate extension of the atlanto-occipital
joint. A Combitube 37 F SA (Tyco Healthcare, Mansfield, MA, USA) was inserted
through the mouth without changing the position of the neck. Auscultation of the
chest after attaching to the closed circuit confirmed oesophageal position of the ETC
and the distal cuff was inflated with 15ml of air and then the proximal cuff was
inflated to 80 ml.Ventilation was performed through the longer blue tube and
repeated auscultation confirmed adequate air entry. The surgery commenced.
Monitoring of oxygen saturation and end tidal carbon dioxide was performed
throughout the procedure, which lasted for one hour. Oxygen saturation was 100%
and the ETCO,; was 24-26 mmHg. The airway pressures were 18-22 cms HyO.
Anesthesia, analgesia, and muscle relaxation for the surgery were found to be
adequate. Reversal of neuromuscular blockade was done with atropine 1.2 mg and
neostigmine 2.5 mg. Recovery was smooth and there was no reflex laryngospasm,
retching, or vomiting. Patient was extubated after 1 hour of surgery. Extubation was
performed after deflating the cuffs. The patient was transferred to the recovery room
from where he was shifted to the ward after observation. In the postoperative period,
he did not complain of any post operative cough, sore throat, dysphagia, or
dysphonia. The chest was clear and there was no evidence of any aspiration
pneumonitis. The post operative period was uneventful.

DISCUSSION

Cystolitholapaxy requires analgesia up to T10 level and this patient to be placed in
lithotomy for the procedure required adequate relaxation. This could have been
achieved with a regional technique but as mentioned before, it would not have been
suitable in this case because of his deformity and recent spine surgery with
neurological deficit. = General anesthesia was planned but laryngoscopy and
endotracheal intubation would have been difficult. A laryngeal mask airway could
have been a suitable alternative but it would not afford any protection from
aspiration, which had to be avoided in a non-ambulant patient such as the case
described. Fibreoptic larygoscopy could have been considered though this will be a
limitation in many hospitals due to cost and availability. A surgical airway such as a
tracheostomy would not have been acceptable in this patient undergoing elective
surgery. Using the ETC we were able to provide an adequate airway for delivery of
anesthetic gases and thus the ETC served as a suitable solution for the
management of a difficult airway requiring general anesthesia in a case of
kyphoscoliosis (19-20).
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