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Background and Objectives Carotid body paraganglioma is the common type of carotid
body tumor for which angiography, carotid artery balloon occlusion test (BOT) and tumor
embolization could be considered before the surgery. We analyzed cases in a single institute
and reviewed related literature to investigate the necessity of these preoperative examinations.
Subjects and Method Medical records of patients who were diagnosed with paraganglioma
were retrospectively analyzed from 2000 to 2019.

Results Sixteen patients were identified. Of the total, 14 patients underwent surgery at this
institute, and 13 underwent angiography. Of the 13 patients who underwent angiography, 6
patients underwent carotid artery BOT, and 12 patients underwent tumor embolization. The
average tumor size of 6 patients who underwent carotid artery BOT was 28.7 mm, and 8 pa-
tients who did not undergo carotid artery BOT was 30.1 mm. The average tumor size of 12 pa-
tients who underwent tumor embolization was 29.4 mm. Two patients did not undergo tumor
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Revised  August 22, 2022 embolization, and their average tumor size was 30 mm. In 1 patient, both preoperative angi-
Accepted  September 13, 2022 ography and carotid artery BOT were performed, but tumor embolization was not performed

due to spasm of tumor vessels.
Conclusion Preoperative carotid artery BOT can be performed to reduce side effects in pa-
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tients with the potential for carotid resection. In addition, tumor embolization is performed re-
gardless of tumor size. By reducing the amount of bleeding during surgery and reducing the
size of the tumor, it is possible to secure an appropriate surgical field of view to facilitate op-
eration during surgery; however, its effectiveness needs to be clearly identified.
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Table 2. Comparison between presence or absence of BOT

Other Tumor size (CBT: Shamblin

OP fime

Notes

BOT No. (eo)l(lssgféslfﬁél) type or of(r:::]:)locchon) Tx (minutes) Cx [feading vessal]
Presence 4 Angio, Cat.Test 27 (type ) Emb, OP 155 VCP(L), [APa., occipital a.]
Horner synd.
10 Angio, Cat.Test 20 (type ) Emb, OP 60 [APa.]
11 Angio, Cat.Test 32 (type ), 41 (vaglae) Emb, OP 165 [APa.]
14 Angio, 30 (type I) Emb, OP 155 Bleeding [APa., occipital a.]
15 Angio, Cat.Test 45 (type Il OP (CCA graft 540 ICU Tumor feeding vessel
bypass) spasm [APa.]
16 Angio, Cat.Test 55 (type lll), 18 (type ), Emb, OP (type |, 265 Dysphagia Type lll tumor:
13 (anterior central neck)  anterior tumor radiotherapy [APa.]
excision)
Average 28.7 2233 160
Abscence 1 Angio, Cat.Test 55 (type ll) Emb, OP 120 [APa.]
2 Angio 33 (type lll), 9 (type ) Emb, OP 120 [APa.]
3 Angio 31 (type IIl) Emb, OP 170 Ho, As [APa.]
6 Angio 25 (type 1) Emb, OP 130 [APa.]
7 Angio 32 (type II), 17 (type I) Emb, OP 150 Ho, As [APa., superior
thyroidal a.]
8 Angio 32 (type ), 6 (tympanicum) Emb, OP 285 VCP [APa.]
12 Angio, Cat.Test 18 (type Il) Emb, OP 120 [APa.]
13 15 (type 1) OP 80
Average 30.1 146.8
Total 29.5 209.6

BOT, balloon occlusion test; CBT, carotid body tumor; Tx, freatment; OP, operation; Cx, postoperative complication; Angio, angi-
ography; Cat.Test, catecholamine test; Emb, preoperative embolization; CCA, common carotid artery; VCP, vocal cord palsy;
synd., syndrome; ICU, intensive care unit admission; Ho, hoarseness; As, aspiration; APa., ascending pharyngeal artery; a., artery
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Table 3. Comparison between presence or absence of preoperative embolization

Emb Other diagnosis tool  Tumor size (CBT: Shamblin type x OP time Cx Notes
(except CT, MRI) or others: location) (mm) (minutes) [feeding vessel]
Presence 1 Angio, Cat.Test 55 (type II) Emb, OP 120 [APa.]
2 Angio 33 (type 1), 9 (type 1) Emb, OP 120 [APa]
3 Angio 31 (type Ill) Emb, OP 170 Ho, As [APa.]
4 BOT, Angio, Cat.Test 27 (type I) Emb, OP 155 VCP(), [APa.,
Horner synd.  occipital a.]
6 Angio 25 (type I) Emb, OP 130 [APa.]
7 Angio 32 (type ll), 17 (type 1) Emb, OP 150 Ho, As [APa., superior
thyroidal a.]
8 Angio 32 (type II), 6 (tympanicum)  Emb, OP 285  VCP [APa.]
10 BOT, Angio, Cat.Test 20 (type I) Emb, OP 40 [APa.]
11 BOT, Angio, Cat.Test 32 (type I), 41 (vaglae) Emb, OP 165 [APa.]
12 Angio, Cat.Test 18 (type II) Emb, OP 120 [APa.]
14 BOT, Angio 30 (type I) Emb, OP 155 Bleeding [APa.,
occipital a.]
16 BOT, Angio, Cat.Test 55 (type lIl), 18 (type 1), Emb, OP (typel, 265 Dysphagia Type Il tumor:
13 (anterior central neck) anterior tumor radiotherapy
excision) [APa.]
Average 29.4 157.9
Abscence 13 15 (type ) OP 80
15 Angio, Cat.Test 45 (type IIl) OP (CCA graft 540 ICU Tumor feeding
bypass) vessel spasm
[APa.]
Average 30 310
Total 29.5 209.6

Emb, preoperative embolization; CBT, carotid body tumor; Tx, freatment; OP, operation; Cx, postoperative complication; Angio,
angiography; Cat.Test, catecholamine test; BOT, balloon occlusion test; CCA, common carotid artery; Ho, hoarseness; As, aspira-
fion; VCP, vocal cord palsy; synd., syndrome; ICU, intensive care unit admission; APa., ascending pharyngeal artery; a., artery
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Table 4. Different outcome of carotid body tumor studies associated to the preoperative embolization

puYtjiil;}C’r)i];n Study method Ssig]?r:)e Result Reference
2015 Single center retrospective 13 Related to increasing vascular rupture rate/not related to 15)
operation time, blood loss
2018 Single center retrospective 29 Related to operation time, blood loss/not related to 17)
complications
2019 Meta-analysis 1326 Related to lower blood loss, shortening operation time/ 13)
not related to complications
2016 Meta-analysis 470 Not related to operation fime, blood loss, complications 16)
Single center retrospective 14 Not related to complication This study
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