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This report describes the case of a 51-year-old woman with a history of transient ischemic attack and a diag-
nosis of a large Shamblin type IIl carotid body tumor (CBT) encasing the carotid artery. The CBT was managed
by preoperative embolization and surgical resection, which was complicated by postoperative stroke and arte-
rial damage requiring surgical repair. CBTs are usually slow-growing, pulsatile cervical tumors that can cause
clinical symptoms secondary to catecholamine secretion in functional lesions or symptoms related to compres-
sion of adjacent structures in nonfunctional lesions.

The patient was diagnosed with CBT. Ten months prior, she had a transient ischemic attack with left-sided
temporary hemiparesis. The surgical excision of the CBT was preceded by endovascular embolization. Despite
this, significant bleeding occurred intraoperatively. The complete excision of the CBT was complicated by dam-
age of the common carotid artery, with repair requiring temporal shunting. Two hours after surgery, the pa-
tient showed weakness of the left side of the body. Dissection of the right common and internal carotid ar-
teries, occlusion of the external carotid artery, and a thrombus at the bifurcation of the right middle cerebral
artery were identified on computed tomography. A successful endovascular intervention with stent implanta-
tion and mechanical thrombectomy was performed. Postoperatively, a slight face asymmetry and mild deteri-
oration of upper limb mobility were observed, which resolved completely following successful rehabilitation.
Despite having a low incidence, CBTs remain a serious therapeutic problem. An interdisciplinary approach and
availability of different specialties is key to successful treatment of complex CBTs.
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Introduction

Carotid body tumor (CBT) is a rare, benign, neuroendocrine
neoplasm, with an incidence of 1 to 2 cases per 100000 indi-
viduals [1,2]. CBTs account for approximately 0.5% to 0.6% of
all neck tumors and are benign lesions in 90% of cases [1,2].
CBTs are usually slow-growing, pulsatile cervical tumors that
can cause clinical symptoms secondary to calecholamine (epi-
nephrine/norepinephrine) secretion in functional lesions or
symptoms related to cranial nerve IX, X, and XII injury in non-
functional lesions [3-5]. CBTs can also be an unusual cause of
transient ischemic attacks [6]. They are highly vascularized tu-
mors, primarily supplied by branches from the external carotid
artery (ECA), internal carotid artery (ICA), and, less common-
ly, branches from the vertebral artery, thyrocervical trunk, and
subclavian artery [2,7,8]. Venous drainage occurs through the
internal and external jugular veins [2,7,8]. The diagnosis of CBT
is based upon Doppler ultrasound examination, computed to-
mography (CT) angiography, and magnetic resonance imaging.
Surgical excision remains the standard of treatment [5,9]. As
CBTs are highly vascularized, preoperative embolization may
be used to reduce blood loss [10,11]. However, data are lack-
ing to support routine preoperative embolization [10]. The
Shamblin classification is widely used for categorizing these
neoplasms. Created in 1971, it classifies CBT into 3 types ac-
cording to their size, their proximity to adjacent vessels, and
the complexity of surgical excision. Shamblin type | tumors are
localized, not involving carotid vessels, type Il are adherent or
partially surround the vessels, and type Il are large and en-
case the vessels[2,5]. Usually, surgery can be performed safe-
ly in Shamblin type | and Il tumors. However, type Ill CBTs re-
quire a more meticulous manipulation, and these procedures
are usually associated with high complication rates [12].

Case Report

A 51-year-old woman was referred to a university hospital ter-
tiary vascular center. The patient had a slow-growing pulsatile
mass on the right side of her neck. Ten months prior, she had
a transient ischemic attack with temporary hemiparesis on her
left side of the body. Contrast-enhanced CT demonstrated a
Shamblin type Il CBT, as shown in Figure 1. The patient had
no history of chronic disease or drug use. She had not under-
gone any prior surgeries or interventions. She had no medi-
cal history of symptoms of cranial nerve IX, X, or XIl damage
or of symptoms related to catecholamine excessive secretion.
Her laboratory test results, including a complete blood count,
sodium, potassium, C-reactive protein, and coagulation tests
(international normalized ratio and activated partial thrombo-
plastin time), were within the reference range.
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Figure 1. Preoperative contrast-enhanced computed tomography
showing Shamblin type Il carotid body tumor.

Due to the tumor size and localization, we decided to perform
preoperative embolization. Four weeks prior to the operation,
the CBT vessels were embolized via direct puncture with the use
of the liquid embolic agent Onyx (Medtronic, Minneapolis, MN,
USA) (Figure 2). The procedure and recovery were uneventful.

The operation was performed under general anesthesia. The
tumor and carotid artery bifurcation were exposed with a
vertical incision along the anterior edge of sternocleidomas-
toid muscle. Most of the dissection was done without arteri-
al clamping. Despite the prior embolization, significant bleed-
ing was present during the operation. During dissection of
the lower part of the tumor, a 6-mm tear was created on the
arterial wall of the common carotid artery (CCA). A vascular
shunt was immediately inserted, and end-to-end suturing of
the arterial wall was performed. Low-molecular-weight hep-
arin (40 mg) was administered intravenously. No dedicated
protocol of heparin dosage for CBT resection exists in our in-
stitution, and administration is left to the operator’s discre-
tion. No activated coagulation time was measured during the
procedure, and no protamine was given at the end of the op-
eration. The overall clamping time was 15 minutes. No nerve
damage during dissection was observed. After successful re-
moval of the tumor, a proper pulse was palpable on the CCA,
ICA, and ECA. Intraoperative images before and after remov-
al of the CBT are shown in Figure 3. Primarily, no neurologi-
cal symptoms were observed upon wakening. Two hours af-
ter extubation, the patient showed weakness of the left side
of her body. During and after the surgery, the patient received
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Figure 2. Pre-embolization angiography (A) and periprocedural fluoroscopy showing Onyx embolization (B).

Figure 3. Intraoperative images before (A) and after removal (B).

hemodynamic and respiratory monitoring. No significant change
in blood pressure (including hypotension) or heart rate was ob-
served. Urgent CT angiogram and non-contrast CT of the brain
was performed, showing dissection of the right CCA and ICA,
occlusion of the ECA, and thrombus at the level of bifurcation
in the right middle cerebral artery.

After neurological, surgical, and radiological evaluation, the pa-
tient was qualified for urgent endovascular intervention. The
procedure began within 30 minutes from the occurrence of the
symptoms. Vascular access was obtained through the right fem-
oral artery. A selective angiography was performed, confirming
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the initial diagnosis suggested by the CT scan (Figure 4). At
first, 2 carotid stents, RoadSaver 8 x40 mm and 7 x 30 mm,
were implanted in the ICA true lumen. Proper blood flow was
restored in the ICA after stent implantation (Figure 5). Then,
the Penumbra System was used for mechanical thrombec-
tomy of the occluded right middle cerebral artery (Figure 6).
According to the Thrombolysis in Cerebral Infarction (TICI)
scale, recanalization of TICI 2C was achieved. During the pro-
cedure, the patient received boluses of 40 mg of low-molec-
ular-weight heparin and 7.9 mL of eptifibatide. After the pro-
cedure, dual antiplatelet therapy was administered (75 mg
of aspirin and 75 mg of clopidogrel), and gradual resolution
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Figure 4. Selective angiography showing dissection of the right common and internal carotid arteries and occlusion of the external
carotid artery (A), and thrombus at the bifurcation of the right middle cerebral artery (B).
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Figure 6. Mechanical thrombectomy of occluded right middle
cerebral artery with the Penumbra System.

Figure 5. Angiography showing proper blood flow was restored
into the internal carotid artery after implantation of
stents.
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of the neurological symptoms was observed. The patient re-
covered well. Overall, 3 red blood cells units were transfused
postoperatively. Only slight face asymmetry and mild deteri-
oration of upper limb mobility remained. She was discharged
home 6 days after the operation. No further blood transfu-
sion was necessary.

The patient was followed up for 10 months after the proce-
dure. Her further recovery was uneventful. Histopathological
examination confirmed a head and neck paraganglioma. Before
discharge home, and at 6 months after the procedure, dup-
plex ultrasound was performed. Proper blood flow without
any significant stenosis was seen in the CCA and ICA, while
the ECA remained occluded. The patient underwent success-
ful rehabilitation, resulting in complete resolution of neuro-
logical symptoms.

Discussion

We present a case of a successful Shamblin type Ill CBT re-
moval, despite serious post-procedural neurological complica-
tions. We believe an interdisciplinary approach and availability
of different specialties was crucial in the process of treatment.

Transient ischemic attacks have numerous causes, with CBT
being a very rare cause [6]. Despite having a palpable mass in
the neck, the patient was referred to the vascular surgeon af-
ter some time had passed. Usually, physical examination and
ultrasound should be enough to make the initial diagnosis of
CBT. Our patient did not present symptoms other than a slow-
growing, pulsatile cervical mass. There were no symptoms of
cranial nerve IX, X, or XIl damage or symptoms related to cat-
echolamine excessive secretion.

Some authors question the role of preoperative emboliza-
tion [13]. We believe, however, that, especially in cases of mas-
sive Shamblin type Il and lll tumors, embolization should be
considered as a way to lower the risk of periprocedural bleed-
ing. Some studies suggest that adjuvant embolization results
in significantly lower blood loss and shorter operative time
[11,14,15]. It does not influence rates of neurological events
and length of stay, which are more associated with the sur-
gical technique itself [11]. Most studies, however, describe all
Shamblin type (I-1ll) tumors combined. With smaller tumors, this
potential benefit of embolization may not be as evident. Some
reports suggest that the timing of embolization may play a sig-
nificant role [16,17]. In the case of our patient, blood transfusion
was necessary. This might have been avoided by performing
embolization at a later stage, 1 or 2 days prior to the surgery.

CBT surgical resection remains very demanding technically.
Especially in cases of Shamblin type Il and Ill tumors, potential
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arterial reconstruction should always be considered. Shunting
should be used whenever arterial reconstruction is necessary.
Numerous studies have shown that intraoperative shunting
is effective during the complicated surgical resection of CBTs
[18,19]. As already broadly described in the literature, the
shunting may be associated with some complications, includ-
ing dissection of the ICA[20,21]. However, we believe that the
benefits of its use significantly outweigh the potential risks.

The direct puncture technique for Onyx embolization in the
treatment of CBTs is the preferred surgical approach within
our local interventional radiology department. Based on our
radiologist’s extensive experience, this method has been the
most effective, enabling rapid filling of the tumor parenchy-
ma and associated vessels, surpassing the efficiency of selec-
tive embolization of feeding vessels.

Additionally, we use a glued catheter technique, which involves
securing a microcatheter to the puncture needle. This innova-
tion enhances the administration of ethylene vinyl alcohol co-
polymer, making it more effective, stable, and straightforward
compared with traditional needle injections. The direct punc-
ture technique is meticulously controlled through biplane flu-
oroscopy and angiography, ensuring precision and minimizing
the risk of non-target embolization.

Anticoagulation therapy might have played a role in this com-
plication. It is possible that a higher initial dose or repeated
doses of heparin could have prevented the stroke; however,
this is difficult to assess, as additional heparin might have in-
creased the risk of prolonged bleeding. We do agree that the
use of protamine could have been a solution. However, the
tear in the arterial wall was repaired in a quick manner, and
the overall clamping time was only 15 minutes. We believe that
preparing a special anticoagulation protocol for CBT should be
considered to optimize the results of CBT resection.

Occlusion of the ECA observed on postoperative CT is most
likely related to dissection caused by a surgical tear of the ar-
terial wall. As described in the literature, in cases of endarter-
ectomy, ECA occlusion is usually asymptomatic [22]. Similarly,
in CBT surgery, ECA resection without reconstruction general-
ly does not result in significant adverse events [23].

The overall rate of neurological complications after CBT re-
section remains significant and is higher with tumors of high-
er Shamblin types. The perioperative stroke rate is 1.89% for
Shamblin type I, 2.71% for Shamblin type I, and 3.99% for
Shamblin type Il [24]. In the present patient, access to ur-
gent neurological consultation and an interventional radiol-
ogy suite was crucial in managing this serious complication,
particularly as intravenous thrombolysis was contraindicat-
ed due to the patient’s recent surgery. The neuroradiological
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intervention performed in the patient was successful and ad-
hered to the established standard of care [25]. However, it was
not without controversy, particularly regarding the use of ep-
tifibatide (Integrilin) in a patient who had recently undergone
open carotid artery surgery. Although the use of eptifibatide
in the setting of acute carotid artery stenting is off-label and
generally contraindicated shortly after surgery, this therapeu-
tic approach has been supported by several published stud-
ies, and it is administered to selected patients at our center
[26,27]. Typically, after a follow-up CT scan and the exclusion
of intracranial bleeding, dual antiplatelet therapy is initiat-
ed [28]. This approach balances the risk of in-stent thrombo-
sis against the danger of hemorrhagic transformation. In the
present case, that risk was relatively low, as the intervention
was performed within 1 hour of symptom onset. Nonetheless,
we proceeded with the initiation of eptifibatide, partly due to
the implantation of mesh stents, which in our opinion carry a
higher thrombotic risk compared with other carotid stent de-
signs. The decision to use mesh carotid stents was made to
minimize the risk of arterial wall leakage and to help prevent
another potential distal embolization event. We believe this
strategy was appropriate and justified in the clinical context,
and that a multidisciplinary approach is essential when treat-
ing these complex tumors.
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Conclusions

Complex carotid body paragangliomas carry a high risk of peri-
operative vascular complications and demand an interdisciplin-
ary surgical and endovascular approach to achieve good clin-
ical outcomes. A case-by-case and interdisciplinary approach
remains crucial for successful management of these tumors.
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