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Clinical Reports 
Postoperative 
respiratory depression 
following excision of 
carotid body tumours Anis Baraka MB BCh DA DM PhD FRCA (Hon) 

This report is o f  two adult patients who were scheduled for 

excision o f  carotid body turnouts. One o f  the patients had bi- 
lateral tumours, while the second had a unilateral turnout. In 

the first, anaesthesia was maintained by nitrous oxide:oxygen 
and halothane 1 2%, Postoperatively, the intramuscular injec- 

tion o f  meperidine 75 mg resulted in apnoea, cyanosis, and 
loss o f  consciousness. In the second, anaesthesia was maintained 

by nitrous oxide:oxygen, supplemented by fentanyl 2 #g" kg - t  
and incremental doses o f  vecuronium. Following complete re- 
versal o f  neuromuscular block, the patient became wide awake 
but spontaneous breathing was rez'umed at a rate o f  only two 
to three breaths per minute, and the oxygen saturation as mon- 
itored by pulse oximetry decreased to 50%. Naloxone 0.4 mg 
iv increased the respiratory rate to 14 per minute and the oxy- 
gen saturation to 98%. The report suggests that surg~:al excision 
o f  carotid body tumours, whether unilateral or bilateral, can 
be followed by severe postoperative respiratory depression. The 

complication may be attributed to opioid administration in the 
absence o f  peripheral chemoreceptor drive. 

Dettr aduhes sont programm~s pour excision de lumeurs ca- 
rotidiennes dont une est bilat~rale, l'autre unilat~rale. Le pre- 
mier patient est anesthdsi~ au protoxyde-oxyg~ne avec halo- 
thane 1 2% A la pkriode postot~ratoire, l'injection 
intramusculaire de la m~pdridine administrde au premier pa- 
tient provoque de l'apn~e, de la cyanose et de linconscience. 
Pour le second patient, l'anesth~sie est entretenue avec du pro- 
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toxyde d'azote/oxygbne avec supplementation de fentanyl 
2 ~g" kg -~ et des doses r~p3l~es de v~curonium. Apr~s le ren- 

versement du bloc neuromasculaire, le patient se r~veille, re- 

prend une respiration spontan3e ?~ la fr~quence de une ou datx  
?~ la minute. La saturation en oxygbne tr~sur~e par oxymdtrie 
puls~e baisse h 50%. Du naloxone, 0,4 rag iv r~tablit la 

frdquence respiratoire ~ 14 d la minute et la saturation h 98%. 
Ces observations suggbrent que l'excision chirurgicale de tu- 

meurs des corps carotidiens, quelle soit unilat~rale ou bilat~rale, 
peut ~tre suivie de ddpression respiratoire. On peut attribuer 
cette complication ?~ l'administration de morphinique en l'ab- 

sence de stimulation par les ch~morecepteurs. 

The carotid bodies are the peripheral chemoreceptors. 1 
Bilateral carotid body resection results in a decreased 
ventilatory response to hypoxia. 2,3 A similar decreased 
hypoxic response has been observed following bilateral 
carotid endarterectomy 4 or bilateral neck dissection. 5 In 
contrast, hypoxic drive was not reduced in patients who 
had unilateral surgery. 

Carotid body tumours are rare, usually unilateral, but 
are occasionally bilateral. 6 Microscopically, there is a re- 
markable tendency to reproduce the architecture of the 
normal carotid body, 7 suggesting that the turnouts main- 
tain the peripheral chemoreceptor function of the normal 
carotid bodies. The present report demonstrates that 
opioids may result in severe postoperative respiratory de- 
pression following surgical excision of bilateral carotid 
body tumours, or even a unilateral tumour. 

Case report #1 
A 19-yr-old girl, 50 kg, had bilateral firm non-tender 
masses, 3-4 cm in diameter on each side of the neck 
(Figure 1). The case was diagnosed as bilateral carotid 
body tumours. Carotid arteriography showed an ovoid 
mass located at the bifurcation of the common carotid 
artery and separating its two branches (Figure 2). The 
diagnosis was confirmed by biopsy which showed inter- 
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FIGURE 1 Photograph of the patient showing the carotid body 
tumour on the left side of neck. 

communicating nests of polyhedral ceils which had gran- 
ular acidophilic cytoplasm and round or oval nuclei (Fig- 
ure 3). 

The patient was premedicated by meperidine 100 mg 
and scopolamine 0.4 mg. Anaesthesia was induced with 
thiopentone 5 mg- kg -~ and succinylcholine 2 mg. kg -~. 
Following orotracheal intubation, anaesthesia was main- 
mined with nitrous oxide:oxygen (3:1), supplemented with 
halothane 1-2%. After excision of the carotid body 
tumours, anaesthesia was discontinued, the patient be- 
came conscious and the trachea was extubated. 

One hour postoperatively, the patient complained of 
pain and meperidine 75 mg was injected ira. Ten minutes 
later, the patient became unconscious, apnoeic, and 
deeply cyanosed, with a pulse rate of 40 per minute and 
systolic blood pressure of 70 mmHg. Controlled venti- 
lation with 100% oxygen was followed by recovery of 
consciousness. However, spontaneous respiration could 
be maintained only by asking the patient to take a breath. 
Controlled vent'tlation was maintained for two hours, be- 
fore the patient resumed normal spontaneous breathing. 

Case report/r 
This patient was a 30-yr-old man, 80 kg, who had right 
carotid body tumour diagnosed by histological exami- 
nation. He was premedicated with meperidine 75 mg and 
atropine 0.6 mg. Anaesthesia was induced with thiopen- 
tone 5 mg. kg -l and vecuronium 0.1 rag. kg -1. Follow- 
ing tracheal intubation, anaesthesia was maintained with 
nitrous oxide:oxygen (2:1) supplemented by fentanyl 2 
~.g" kg -I and incremental doses of vecuronium. After sur- 
gical excision of the tumour, anaesthesia was discon- 
tinued, and neuromuscular block was reversed by a mix- 
ture of atropine 0.02 mg. kg -~ and neostigmine 0.05 
mg. kg -t. The patient became wide awake. However, 

FIGURE 2 Carotid arterlography showin8 a 2 X 3 em ovoid mass 
located at the bifurcation of the common carotid artery, and separating 
its branches. 

FIGURE 3 Section showing intercommunicating nests of polyhedral 
cells which have grantflas acidophilic cytoplasm and round or oval 
nuclei in a stroma which is undergoing hyaftnization in several fields. 

spontaneous breathing was resumed at a rate of only 
two to three breaths per minute. Breathing room air, the 
oxygen saturation as monitored by pulse oximetry de- 
creased to 50%. Face mask oxygen increased the res- 
piratory rate to six breaths per minute, and the oxy- 
gen saturation to 80%. Naloxone 0.4 mg/v increased the 
respiratory rate to 14 per minute, and the oxygen sat- 
uration to 98%. Face mask oxygen was continued for 
one hour. Adequate spontaneous breathing and oxygen 
saturation were maintained when oxygen was discon- 
tinued. 
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Discussion 
The carotid bodies arc the peripheral chemoreceptors 
which act as sensors for both hypoxia and hydrogen ion 
concentration, s The responses are not simply additional, 
but exhibit a mulfiplicative effect. Usually the peripheral 
chemoreceptors are thought of as primarily hypoxia sen- 
sors, with secondary effects on the hypoxia response 
caused by hydrogen ion concentration. However, other 
investigators consider the peripheral chemoreceptors as 
primarily hydrogen ion sensors, with a secondary role 
for hypoxia in both enhancing the sensitivity to hydrogen 
ions and providing an independent weak response to hy- 
poxia. Thus, the major function of the peripheral chemo- 
receptors is as an asphyxia sensor, s 

Bilateral excision of the normal carotid bodies can 
eliminate their peripheral chemoreceptor function, and 
hence decreased hypoxic response and hypoventilafion 
will follow. 2-5 Studies in patients undergoing carotid en- 
darterectomy showed that unilateral endarterectomy had 
tittle effect on the hypoxic responses, whereas bilateral 
endarterectomy was followed by 13% depression of res- 
piration and obtunded the hypoxic responses. In addition, 
hypoxia depressed ventilation instead of inducing hyper- 
ventilation, and shifted the carbon dioxide response curve 
to the right. 4 In this situation, the central chemoreceptors 9 
which respond selectively to carbon dioxide tension and 
hydrogen ion concentrations in the CSF and mixed ve- 
nous cerebral blood will be the primary sensors that 
maintain regular breathing. Depression of the central 
chemoreceptor response by narcotics ~o can therefore re- 
sult in serious respiratory depression. Small doses of 
opioids have been reported to increase the intercept of 
the PCO2/ventilation response curve on the PCO2 axis 
without change in the slope, but there is a marked change 
in slope at higher dosage. ~ 

The carotid bodies as hypoxia sensors hypertrophy 
considerably as an adaptive response to chronic hypoxia 
in individuals living at high altitude. 12,~ Also, the in- 
cidence of carotid body tumours is high among this pop- 
ulation, suggesting that the hypertrophied carotid bodies 
and the carotid body turnouts are active hypoxia sensors. 
Microscopically, carotid body turnouts show a remark- 
able tendency to reproduce the architecture of the normal 
carotid body. ~ Most of the reports refer to carotid body 
tumours as nonfunctional. 6,7 However, this term refers 
to the nonchromaffinie nature of the tumour, and not 
to its chemoreceptor function. 

Carotid body tumours are usually unilateral, but are 
occasionally bilateral. 6,7 The present report showed that 
the administration of a normal dose of opioid can result 
in serious postoperative respiratory depression following 
excision of bilateral carotid body tumours. Respiratory 
depression was not observed when the same opioid was 
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used for premedication. Severe postoperative respiratory 
depression also followed the surgical excision of a uni- 
lateral carotid body tumour. The carotid body tumour 
probably functions as a giant peripheral chemoreceptor 
which may suppress the chemoreceptor function of the 
second carotid body. Thus, administration of opioids to 
patients undergoing excision of bilateral carotid body 
tumours or even a unilateral tumour may result in serious 
postoperative respiratory depression. The resulting cer- 
ebral hypoxia will further depress rather than stimulate 
the CNS, with a consequent decrease of the central 
chemoreceptor response to carbon dioxide. ~4 

The risk related to the lack of venfilatory defense 
against hypoxaemia is probably present in all patients 
during and immediately after potent inhalational anaes- 
thetics which markedly attenuate the hypoxia drive at 
a concentration as low as 0.1 MAC, a level of anaesthesia 
which would continue for a considerable time during re- 
covery. 15-17 

In conclusion, our report suggests that carotid body 
tumours maintain the peripheral chemoreceptor functions 
of the normal carotid bodies, as evidenced by their re- 
markable tendency to reproduce the architecture of the 
normal carotid bodies, and by the absence of respiratory 
depression following premedieation by opioids before sur- 
gical excision of the tumours. However, the peripheral 
chemoreceptor function may be eliminated following ex- 
cision of bilateral carotid body tumours or even a uni- 
lateral tumour, and hence opioids may result in serious 
postoperative respiratory depression. That is why the dose 
of opioids must be titrated in patients undergoing excision 
of carotid body tumours. Also, the patients must be ob- 
served carefully postoperatively, and a high inspired oxy- 
gen concentration should be administered during the re- 
covery period. 
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