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Key Summary

® The authors describe a novel “technique of hybrid trapping” (THT) in a 32-year-old man with a Shamblin Il carotid body
tumor encasing the internal carotid artery (ICA). The approach combined balloon occlusion testing, ICA coil occlusion,
and proximal common carotid artery control during surgery.

e Complete RO tumor resection was achieved with minimal intraoperative blood loss, preserved cranial nerves, no
postoperative neurological deficits, and discharge on postoperative day 5.

* The authors propose THT as a potential alternative to conventional embolization in selected patients with adequate
collateral circulation; bilateral tumors and inadequate circle of Willis collateralization were noted limitations.
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Abstract

Preoperative control of vascularity in neck tumors encasing the internal carotid artery (ICA) remains surgically challenging,
particularly when tumors extend to the skull base. We describe a novel hybrid technique, the technique of hybrid trapping
(THT), which combines distal endovascular occlusion of the ICA with proximal surgical control of the common carotid artery.
A 32-year-old patient with a Shamblin group Il carotid body tumor underwent balloon occlusion test followed by parent artery
occlusion of the ICA using coils, and subsequent surgical resection with proximal vascular control. The technique enabled
effective devascularization, minimized intraoperative bleeding, and facilitated complete tumor excision. THT may represent a
safe and effective alternative to conventional embolization in selected patients.

Large neck tumors, especially carotid body tumors (CBTs) encasing the carotid vessels, present significant surgical
challenges due to high vascularity and proximity to critical neurovascular structures.! Conventionally, preoperative
embolization is performed for such cases, which has an intrinsic risk of non-target embolization through external carotid
artery (ECA)—internal carotid artery (ICA) collaterals.? Additionally, distal control of the ICA near the skull base is surgical,
which would involve more extensive dissection and longer time.3

We describe a hybrid approach, technique of hybrid trapping (THT), which combines distal ICA occlusion via interventional
radiology and proximal common carotid artery (CCA) control during surgery. This method aims to achieve efficient vascular
trapping, thereby reducing intraoperative bleeding and improving surgical outcomes.
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Technique Description

Concept

The THT is based on distal control by means of endovascular occlusion of the ICA near the skull base and proximal control
by surgical clamping/ligation of the CCA (Figure 1). Because of this trapping, there is no further requirement of embolization
of the tumor. This dual approach prevents antegrade and retrograde blood flow, minimizing bleeding from the ICA and ECA.
It enables safer tumor dissection and decreases surgery time and blood loss.

JAITY

Distal Coil
Embolization

Figure 1. Line diagram illustrating the technique. (A) Distal control achieved in the interventional radiology digital subtraction angiography suite, showing coils
placed at the skull base (petrous segment of the internal carotid artery) with flow arrest using a proximal balloon. (B) Proximal control achieved in the operating
room using a vascular clamp or ligature following distal control.

Prerequisites

This technique requires adequate crossflow across the ipsilateral side and across the anterior communicating artery (ACOM)
and posterior communicating artery (PCOM), as well as successful tolerance of a balloon occlusion test.# This technique is
not suitable for the patients with bilateral tumors.

lllustrated Case

A 32-year-old man presented with painless swelling on the right side of the neck of 3 months’ duration without any
associated neurological deficits or compressive symptoms. Imaging demonstrated a large, heterogeneously enhancing
lesion in the carotid space extending from the C2 to C4 vertebral levels, encasing the right CCA, ICA, and external ECA,
suggestive of a CBT. It measured approximately 4.2 x 6.7 x 6.8 cm (AP x TR x CC).


https://hmp-websites.s3.amazonaws.com/hmp_ln/inline-images/Final%20THT%2024%2005%20%281%29.jpg
https://hmp-websites.s3.amazonaws.com/hmp_ln/inline-images/Final%20THT%2024%2005%20%281%29.jpg

A cerebral angiogram performed under local anesthesia revealed a highly vascular mass located in the right carotid space
just above the CCA bifurcation, causing splaying of the ICA and ECA. The arterial supply to the lesion arose predominantly
from multiple branches of the right ECA, especially the ascending pharyngeal artery, with additional contributions from the
V2 segment of the right vertebral artery and the cervical segment of the right ICA. Crossflow was observed across the right
PCOM with minimal flow across the anterior ACOM, likely due to preferential flow through the ipsilateral PCOM (Figure 2).

r

Figure 2. (A) Axial contrast-enhanced computed tomography shows an intensely enhancing mass (arrow) at the right carotid bifurcation. (B) Lateral digital
subtraction angiography demonstrates intense tumor vascularity (arrow) supplied by external carotid artery branches. (C) Right common carotid artery (CCA)
angiogram shows opacification of the intracranial circulation. (D) Balloon inflation (arrow) within the right internal carotid artery (ICA) with stagnation of contrast
column distal to the balloon. (E, F) Post-balloon inflation, right vertebral angiogram shows crossflow through the posterior communicating artery (PCOM) (arrow)
with perfusion of the right cerebral hemisphere. (G) Poor crossflow across the anterior communicating artery, likely due to competitive flow from the ipsilateral
PCOM (arrow). (H) Right CCA angiogram demonstrating absence of flow across the ICA (coils indicated by white arrow).

The THT was performed under local anesthesia with an aesthetic support for a hypotensive challenge. Bilateral common
femoral artery access was obtained, with a 6F sheath placed on the right and a 4F sheath on the left. Through the right-
sided access, a Fogarty balloon catheter was positioned in the cervical segment of the right ICA beyond the carotid bulb and
inflated to achieve temporary occlusion. Through the left femoral access, a diagnostic catheter was advanced to assess
crossflow across the ACOM and PCOM, which was found to be adequate, with no evidence of venous phase delay.
Continuous neurological assessment was performed by engaging the patient in orientation-based questioning, while
simultaneous somatosensory evoked potential monitoring was conducted. After 10 minutes of occlusion, the mean arterial
pressure was reduced by approximately 20% under an aesthetic supervision to simulate a hypotensive challenge. Following
a total occlusion time of 30 minutes during which the patient remained neurologically intact, the ICA was permanently
occluded using a 6 mm x 20 cm detachable Interlock coil (Boston Scientific), along with 4 additional pushable coils (6 x 14
cm, 5 x 14 cm, and two 3 x 14 cm; Cook Medical).

Subsequently, surgical resection was carried out under general anesthesia. Intraoperatively, a Shamblin group 11l CBT
measuring 7 x 5 x 4 cm was identified, with complete encasement of the carotid bifurcation and compression of the internal
jugular vein (Figure 3). Careful dissection allowed preservation of adjacent cranial nerves. Proximal vascular control was
achieved by ligation of the CCA, and the distal ends of the ICA and ECA were transected to facilitate complete tumor
excision. Total removal of the tumor with histologically negative margins and no residual microscopic disease was achieved
(RO resection), with minimal intraoperative blood loss, and meticulous hemostasis was ensured. Histopathology report later
confirmed the paraganglioma diagnosis.
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Figure 3. Intraoperative photographs. (A) Demonstrates proximal control of the common carotid artery (CCA) using a vascular clamp (arrow). (B) Demonstrates
division of the CCA following clamping (arrow).

The patient had an uneventful postoperative recovery and was discharged on postoperative day 5 without any neurological
deficits.

Discussion

The THT provides several advantages over conventional embolization. It is primarily employed in selected clinical scenarios,
including but not limited to:

(a) Cases where preservation of the ICA is not feasible based on preoperative CT imaging, such as tumors demonstrating
360-degree encasement of the ICA (Shamblin 111)";

(b) Tumors with intracranial extension, where complete (R0) resection cannot be achieved through a neck incision alone and
postoperative radiotherapy is planned for residual intracranial disease; and

(c) Tumors in which en bloc excision with the carotid vessels is anticipated.

This approach facilitates superior distal vascular control, particularly near the skull base, which is often difficult to achieve
using surgical techniques alone. Also, by avoiding embolic agents within the external carotid circulation, it minimizes the risk
of non-target embolization.>® The technique significantly reduces intraoperative blood loss, thereby improving surgical field
clarity and facilitating complete tumor resection. Additionally, it may contribute to reduced operative time and decreased
radiation exposure compared with prolonged endovascular procedures. The underlying principle of vascular trapping can
also be extended to other clinical scenarios, including skull base tumors and highly vascular tumors in different anatomical
regions.

However, THT has certain limitations. It is not suitable for bilateral disease unless a vascular bypass is planned. Successful
implementation requires adequate intracranial collateral circulation, particularly through the circle of Willis. Despite trapping,
some residual collateral supply, such as from the vertebral artery or contralateral external carotid artery, may persist, which
supplies part of a tumor that has to be attempted during surgery.
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Conclusion

The THT is a safe and effective method for preoperative devascularization of large CBTs encasing the ICA. It minimizes
intraoperative bleeding and enhances surgical resectability in carefully selected patients.
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