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Abstract
Carotid sinus syndrome (CSS) is defined as syncope with 
reproduction of symptoms during 10s of carotid sinus mas-
sage. The etiology of this condition is unknown, patients are 
usually symptomatic and present with episodes of synco-
pe. Due to the associated marked sinus bradycardia, sinus 
arrest or severe hypotension, carotid sinus syndrome may 
be life-threatening. In patients without previous symptoms, 
CSS must be promptly recognized and treated, otherwise 
may lead to catastrophic consequences. If symptoms of 
CSS appear for the first time during urgent symptomatic ab-
dominal aortic aneurysm surgery consequences might be 
devastating. Herein, we describe a case of successful man-
agement of a patient with carotid sinus syndrome who has 
undergone urgent symptomatic abdominal aortic aneurysm 
open repair.
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Case Report

Symptomatic abdominal aortic aneurysm (sAAA) re-
quires urgent surgical intervention, due to high possi-
bility of rupture [2]. If symptoms of CSS appear for the 
first time during urgent symptomatic abdominal aortic 
aneurysm surgery consequences might be devastating. 
Herein, we describe a case of successful management 
of a patient with CSS who has undergone sAAA open 
repair. 

Case Description
A 57-year-old male was admitted to the Emergency 

Center, Clinical Center of Serbia, due to continuous and 
increasing pain in the abdomen, caused by pulsatile pal-
pable mass. Following ultrasound, multislice computed 
tomography scan revealed infrarenal aortic aneurysm, 
with a maximum diameter of 70 mm, without signs of 
thrombosis, dissection or rupture. Visceral and carotid 
arteries showed no significant hemodynamic and mor-
phological alterations. The patient was urgently trans-
ferred to our Institution. On admission he was hemody-
namically stabile (BP 160/78 mmHg, HR 94 beats/min). 
The patient’s medical history, besides hypertension was 
negative for any other chronic diseases and surgical 
interventions. Upon basic preoperative investigations, 
the patient was transferred to the operating theatre. 
Following routine general endotracheal anesthesia in-
duction and central venous catheter placement, during 
nasogastric tube insertion, severe bradycardia and hy-
potension occurred, instantly followed by asystole. 

Check for
updates

Introduction
Carotid sinus syndrome (CSS) is characterized by 

a decrease in heart rate and/or blood pressure in re-
sponse to carotid sinus massage (CSM). Epidemiological 
data are lacking and the only fact known for sure is that 
the prevalence of CSS is extremely low below the age 
of 50 and increases exponentially with increasing age 
[1]. Due to the associated marked sinus bradycardia, si-
nus arrest or severe hypotension this condition may be 
life-threatening.
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treatment. The only question that remains unclear is 
why CSS symptoms appeared exactly during the periop-
erative period? A possible explanation might be that 
hemodynamically challenging surgical intervention as 
sAAA urgent open repair is, along with anesthesia pro-
voked and worsened hypersensitive carotid sinus ab-
normalities. The majority of reports in the available lit-
erature describe CSS in patients with neck tumors [7,8]. 
Our patient’s history was negative for any head and 
neck tumors, so to the best of our knowledge this is the 
first paper reporting about CSS in a patient with sAAA. 
Furthermore, the fact that CSS symptoms became evi-
dent for the first time intraopertively gives greater sig-
nificance to this report. 

Conclusion
Symptoms of CSS may become evident during ur-

gent and hemodynamically challenging surgical inter-
ventions. Although rare, CSS might lead to severe bra-
dycardia, marked hypotension or even cardiac arrest, so 
medical teams (even in surgical settings) involved in the 
treatment of such a patient should always keep in mind 
the fact that timely diagnosis and urgent therapeutic 
measures are necessary, in order to achieve positive 
outcomes.
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Urgent therapeutic measures were undertaken: chest 
compressions were initiated and adrenalin boluses (1 + 
1 mg) were administered. Since sinus rhythm was briefly 
restored and hemodynamic stabilization of the patient 
was achieved, surgical procedure was resumed. The rest 
of the intraoperative course was uneventful. Postoper-
ative serial 12-lead electrocardiogram (ECG) and trans-
thoracic echocardiography revealed no alterations. On 
the 2nd postoperative day another episode of bradycar-
dia with hypotension occurred when patient performed 
extreme neck rotation. Bilateral CSM revealed positive 
CSS signs on the left: asystole > 8 sec along with a drop 
in systolic blood pressure for 65 mmHg, so diagnosis 
was confirmed. The patient’s head was maintained in 
a neutral position and on the 3rd postoperative day an-
ti-bradycardia dual-chamber, rate-modulated pacemak-
er (DDDR, St Jude Medical, Zephyr XL DR, model 5826) 
was implanted. Postoperative course was uncomplicat-
ed, so on the 7th postoperative day the patient was dis-
charged in good general medical condition.

According to the Guidelines of the European Soci-
ety of Cardiology CSS is defined as syncope with repro-
duction of symptoms during 10s of CSM [3]. Depend-
ing on the type of CSM response, there are three CSS 
subtypes: cardioinhibitory, vasodepressor and the least 
frequent-mixed form, seen in our patient. Although the 
etiology is unknown, disturbances in autonomic ner-
vous system are considered to be the main pathophys-
iological basis of this condition, involving a pathological 
reflex. Receptors in the carotid sinus are sensitive to 
stretching of the arterial wall and fire impulses through 
a branch of the glossopharyngeal nerve-Hering’s nerve 
to the nucleus tractus solitarii in the medulla oblongata. 
The efferent limb of the reflex is carried via vagal nerve 
and cervical sympathetic nerves to the heart and ves-
sels, controlling heart rate and vasomotor tone [4]. The 
abnormal reflex might develop due to malfunction of 
the baroreceptor and due to degeneration of the medul-
la [5,6]. Some trigger mechanisms have particular ten-
dency to provoke CSS symptoms, and most commonly 
those include: head and neck movement, tight collars, 
hyperextension of the neck, constricting neckwear, tu-
mors, surgery or irradiation close to the carotid sinus 
[7,8]. Also, triggering actions such as coughing, sneez-
ing, straining for stool, and lifting of heavy objects, and 
even difficult tracheal intubation have been described 
to cause CSS [9,10]. In most cases, no obvious precipi-
tating CSS cause can be identified. 

That was the case with our patient: first symptoms 
appeared intraoperatively, during nasogastric (NG) tube 
placement and neck manipulations during that process. 
Since such blood pressure and cardiac rhythm distur-
bances did not repeat, that episode was attributed to 
vagal nerve stimulation. When the second episode oc-
curred CSS was suspected and confirmed. Although the 
patient had no prior history of syncope, due to clini-
cal suspicion and timely diagnosis, he received proper 
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