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Excision of broncho- 
genic cysts in children 
using an ultrathin 
fibreoptic broncho- Jean-Pierre Monrigal MD, Jean-Claude Granry MD 

Purpose: We report the use of  an ultrathin fibreoptic broncho- 

scope (Olympus N20: external diameter: 2.2 mm) as the 

means of airway endoscopic monitoring during anaesthesia 

for the excision of mediastinal bronchogenic cysts in two 

young children. 
Clinical features: The first, a four-month old boy, presented 
with stridor and wheezing due to a subcarinal bronchogenic 

cyst compressing the two main bronchL The second, an 

eight-day-old girl whose trachea was intubated, presented 

with respiratory noise in relation to a bronchogenic cyst com- 

pressing the end of  the trachea. In both cases, airway 

endoscopy was performed during anaesthesia with the ultra 

thin fibreoptic bronchoscope. Endoscopic monitoring allowed, 

first, a good evaluation of  the degree of  cyst compression on 
the airways. Second, the endotracheal tube could be posi- 

tioned or repositioned with precision in order to avoid severe 

compression or spilling of  liquid into the airways and to allow 

protection of the suture. Finally, video transmission helped the 
surgeon to visualize the surgical repair from the inside. 
Conclusion: When added to the classical monitoring using 

Sp02, Pe'rC02 and airway pressure, peroperative endoscopic 

control provides complementary information which can help 
to detect possible complications more rapidly. This technique 

could be extended to all airway surgery on very young chil- 

dren. 
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Objectifs: On rapporte l'utilisation d'un fibrobronchoscope 

ultrafin (Olympus N20 diamktre externe 2.2 mm) pour la sur- 

veillance endobronchique au cours de l' exgrese de kyste bron- 

chogdnique mddiastinal chez deux jeunes enfants . 

El6ments cliniques: Le premier sujet est un garcon de quatre 
mois prdsentant un stridor et un wheezing lids fi I'existence 
d'un kyste bronchogdnique mddiastinal eomprimant les deux 

bronches souches. Le deuxi~me est une fille agde de huit jours, 

intub6e, qui pr6sentait un bruit respiratoire en rapport avee 

une compression de l' extr~miM infdrieure de la trachde par.un 

kyste bronchog~nique. Dans les deux cas, des contrOles endo- 

scopiques r~p~Ms des voies a~riennes ont dM effectuds au 

cours de l'aete chirurgical ~ l'aide du fibroscope ultrafin. Ce 

contrOle endoscopique a permis, tout d'abord, une ultime 

dvaluation du degrd de compression des voies a6riennes par le 

kyste. De plus, la sonde d'intubation a pu ~tre repositionnde 

avec pr6cision au cours de l'intervention de fa~on ~ obtenir 

une meilleure ventilation, une protection des voies adriennes 
contre une 6ventuelle rupture du kyste ainsi qu'une protection 
des sutures en fin d'intervention. La retransmission video a 
permis dgalement au chirurgien de contr61er la qualiM endo- 

traehdale des sutures. 
Conclusion: En s'ajoutant aux renseignements apporMs par 

le monitorage classique (Sp02, PETC02, pression dans le cir- 

cuit), le contr6le endoscopique perop6ratoire donne une sdcu- 
rim suppldmentaire en ddpistant une #ventuelle complication 

et en pouvant y rem~dier rapidement. Cette surveillance pour- 
rait s'dtendre ?t route chirurgie des voies adriennes ehez le 

jeune enfant. 

Bronchogenic cysts, located in the mediastinum, pro- 
voke early symptoms of wheezing and cough, due to 
compression of major airways. Thus, there is an indica- 
tion for their excision in young children. However, 
surgery on such small airways, is delicate due to the risk 
of rupture of the cyst in the airways, or aggravation of 
the compression by a rapid increase in its volume. 
Moreover, pressure of the cyst on the airways, may lead 
to tracheo- and/or bronchomalacia. In the perioperative 
period, respiratory monitoring (SpO2, PCO2, airway 

CAN J ANAESTH 1996 1 43:7 / pp694~6 



Monrigal and Granry: AIRWAY SURGERY IN CHILDREN 695 

pressure) provides only indirect information concerning 
the airways. We report two cases of mediastinal bron- 
chogenic cysts where the anaesthetic procedure during 
excision was facilitated by the use of an ultrathin fibre- 
optic bronchoscope. 

Case reports 

Fibreoptic bronchoscopy 
We used an ultrathin fibreoptic bronchoscope Olympus 
N20 (external diameter: 2.2 mm; two-way bending sec- 
tion; no operating channel) connected to a video camera 
(Sopro 27 Marseille France). The view obtained is of 
good quality. Due to the absence of an operating chan- 
nel, cleaning the distal end of the bronchoscope is pos- 
sible, either using the classical method of rubbing the 
distal end against the airway wall, or simply by with- 
drawing the bronchoscope as often as necessary. It is 
recommended that secretions are aspirated before intro- 
duction of the bronchoscope. When the.internal diame- 
ter of the endotracheal tube is small (2.5 mm), the 
examination is brief and repetitive: resistance is too high 
to ventilate the lungs with the bronchoscope in place. 
From 4 mm internal diameter, artificial ventilation is 
possible. The bronchoscope is introduced through the 
connector piece between the ventilator and the tube. The 
quality of vision is adequate and introduction of the 
bronchoscope in the tube is extremely rapid. It takes 
only few seconds to examine the main airways without 
producing severe oxygen desaturation. Video recording 
allows instant replay to analyse the data. Intubation with 
an ultrathin bronchoscope is possible with endotracheal 
tubes from 2.5 to 4 mm internal diameter and above 4.5 
mm, the use of a paediatric bronchoscope (external 
diameter 3.6 ram) is possible. 

CASE #1 
A four-month old boy weighing 5,700 g was hospital- 
ized for stridor and wheezing. A subcarinal bron- 
chogenic cyst with compression of the two main bronchi 
was diagnosed by bronchoscopy and CT scan. Excision 
of the cyst was planned through a right thoracotomy. An 
intravenous anaesthetic regimen was chosen using 
midazolam, fentanyl and atracrium. Artificial ventilation 
was administered by an SV 900 D Siemens-Elema ven- 
tilator supplying an air-oxygen mixture via an endotra- 
cheal tube with internal diameter of 4 mm. Heart rate 
and non invasive blood pressure were monitored, as 
well as end tidal CO2 by a side-stream system and arter- 
ial oxygen saturation by pulse oxymetry. Surgery con- 
sisted of dissecting the cyst from the carinal wall. The 
optimal position for the endotracheal tube and the con- 

trol of the main airways were obtained by repeated 
bronchoscopic examinations. When the child was in the 
recumbent position, anaesthesia did not modify the 
degree of compression by the mass, compared with 
examination whilst awake. However, when the child 
was placed in the lateral position for thoracotomy, the 
mass shifted nearly to obstruct the left main bronchus. 
The endotracheal tube was re-positionned in the trachea, 
just above the carina where the best SpO2 value was 
obtained. During dissection, endoscopy verified that 
neither the carina nor the cyst had ruptured. The postop- 
erative period was uneventful and extubation was per- 
formed two days later. 

CASE #2 
An eight-day-old girl weighing 2,900 g was admitted for 
benign hyaline membrane disease with an endotracheal 
tube in situ. A persistant respiratory noise was noted in 
spite of the intubation. A bronchogenic cyst, compress- 
ing the end of the trachea beyond the endotracheal tube 
was diagnosed by bronchoscopy and CT Scan. Excision 
of the cyst was planned through a left thoracotomy. The 
same anaesthetic and ventilatory..protocols were chosen. 
Tracheal re-intubation was performed by slipping a rein- 
forced tube (intemal diameter: 3.5 mm) along the ultra- 
thin fibreoptic bronchoscope Olympus N20. Endoscopy 
showed that the cyst had ruptured into the trachea. The 
endotracheal tube was located above this fistula, and the 
cyst was excised. The fistula was then stitched closed 
and coated with part of the cyst wall. During surgery, 
fibreoptic examination was used to ensure that repair of 
the fistula produced neither leakage nor stenosis of the 
trachea lumen. At the end of the repair, the endotracheal 
tube, under ultrathin fibreoptic bronchoscopic control 
was slipped over the suture to protect it. The postopera- 
tive course was uneventful; extubation was performed 
one week later due to tracheomalacia. 

Discussion 
Mediastinal location of a bronchogenic cyst is not rare I 
and the potential consequences of a cyst in this location 
require its immediate excision. 2 There are few recom- 
mendations for the anaesthetic management of these 
children, who are generally very young. 3,4 The problems 
most often met with during anaesthesia are threefold. 
First, there are difficulties linked with administration of 
anaesthesia to a patient with a mediastinal mass) ,6 
Second, there is risk of rupture of the mass spilling liq- 
uid into the airways. Finally, during dissection, the sur- 
geon may twist the airways and/or aggravate the com- 
pression momentarily, or may provoke rupture of the 
airways. In addition, there are difficulties in monitoring. 
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Because manual ventilation is often necessary, informa- 
tion usually provided by the ventilator is not available. 
Furthermore, signals such as SpO2, PZTCO2, airway 
pressure that inform the anaesthetist of possible compli- 
cations have a delay and are imprecise. 

Endoscopic control of the airways is useful at the dif- 
ferent stages in the anaesthetic management of these 
children. Progression of the cyst can be rapid either to 
rupture (case #2) or to an increase of volume (case #1). 
In the preoperative period, prior to induction of general 
anaesthesia, endoscopy can evaluate the ultimate posi- 
tion and aspect of the cyst in relation to the airways. In 
addition, endoscopy is the only examination which gives 
the information necessary to analyse the consequences 
of compression on the airways due to the mass. First, the 
presence of the mass on the tracheobronchial wall pro- 
vokes local malacia thus decreasing further the airway 
lumen. Second, both the compression itself and the 
malacia may trap secretions below the point of compres- 
sion. These secretions in the bronchi provoke inflamma- 
tion which contributes further to lumenal narrowing. 

Fibreoptic bronchoscopy may also reduce the prob- 
lems of intubation. The endotracheal tube should be 
chosen carefully. If the compression is severe, a rein- 
forced tube will be required (case #2). Since general 
anaesthesia may aggravate the compression (as with 
anterior mediastinal tumours), it is recommended that 
the tube be introduced with the patient awake. In our 
experience, fibreoptic intubation in an awake patient 
with simple premedication, is the safest and most suc- 
cessful technique. During the intervention, the position 
of the tube can be modified, to improve oxygenation 
(case #1) and/or protect the airway (case #2). The ultra 
thin fibreoptic bronchoscope Olympus N20 is particu- 
larly well suited to this type of monitoring because the 
surgery is performed in young children with endotra- 
cheal tubes <4.5 mm (case #1:4  mm case #2:3.5 ram). 
Due to its small size,  examination with an ultrathin 
fibreoptic bronchoscope is less traumatic in the young 
child and can be performed without sedation or local 
anaesthesia. Nevertheless the view is excellent and the 
airways can be seen very well. Placement of a small 
endotracheal tube (internal diameter <4.5 mm) is easier 
with an ultrathin fibreoptic bronchoscope 7 than with the 
technique using a pediatric flexible bronchoscope and 
guide wire. 8 The most important advantage of using an 
ultrathin fibreoptic bronchoscope to facilitate intubation 
is that it remains in place in the airways until the end of 
intubation and the correct placement of the tube. 
Mobilization of the tube during the intervention is only  
possible with the ultra thin bronchoscope and we found 
that movement inside the tube was easy and did not dis- 
turb ventilation. 

In conclusion, during airway surgery on very young 
children, repeated endoscopic control of the airways 
using an ultra thin fibreoptic bronchoscope is helpful in 
managing complications during surgery by providing 
visualization of the problem. 
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