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I. SURGERY

CAROTID BODY TUMORS: SURGICAL
TREATMENT AND PERIOPERATIVE RISK
FACTORS OF ADVERSE EVENTS

Tajibayev T.K., Kamal M.B., Matkerimov A.Zh., Yenin E.A.,
Tergeussizov A.S., Baubekov A.A., Demeuov T.N., Zhakubaev M.A.,
Makkamov R.0., Saduakas A.Ye.,Erkinbayev N.N.

«A.N. Syzganov National Scientific Center for Surgery» JSC, Almaty, Kazakhstan

Abstract

A carotid body tumor (CBT), also commonly known as nonchromaffin paragangliomas and chemodectomas, is a
slowly growing neoplasm originating from carotid body chemoreceptors. Objectives: To present the possible predic-
tors of adverse events in the treatment of carotid body tumors. Materials and methods. The study was performed
on basis of Scientific Central Surgery named after A.N. Syzganov. Only 8 patients with 8 tumors who underwent open
surgical treatment of CBT over the past 10 years (from 2009 to 2019). Results. 6 (75%) patients had a painless mass in
the neck, and 2 (25%) painful. According to the results of CTA and arteriography, the patients were classified according
to the Shamblin classification (Figure 1), of which 1 patient had the I type of tumor (12.5%), type Il in three (37.5%) and
type Il (50%) 4 patients, one (12%) of which revealed hemodynamically significant stenosis of bifurcation of the com-
mon carotid artery (CCA). The average number of days a patient was in the hospital stay increased direct proportional
difference and the type of tumor. The time and approach of the operation, intraoperative blood loss, the volume of
blood transfusion increased in the same way as the size of the tumor increased, involvement of the carotid artery and
malignancy of the tumors. One patient had a cranial nerve injury (temporal), which resolved after additional treatment.
Pathology results showed that two patients (25%) had malignant cells in the tumor and one of them located in the lymph
nodes. Conclusion. A rare occurrence, slow growth, asymptomatic course and a limited amount of information on the
detection and management of the disease lead to an underestimation of the condition. In addition, the large size of the
tumor, the involvement of the carotid arteries and cranial nerves in the process directly affect the surgical approach and
increase the risk of complications.

XemopekTomanap: Xupyprusiblk emaey Taxipnoeci xaHe acKbiHynapAbiH,

nepuonepartueTi Kayin ¢pakTopnapbl

Tapxunoaes T.K., Kaman M.B., MatkepumoB A.X., EnuH E.A.,
bay6ekoB A.A., lemeyos. T.H., Tepreycu3soe A.C., XXaky6aee M.A.,

Makkamog P.0., Capyakac A.E., EpkiH6aeB H.H.
«A.H. CbI3FaHOB aTbiHAaFbl ¥NTTIK FbibIMU XUPYpPrust optanbiFbl» AK, Anmarsl K., KasakcraH

Axparna

XeMogakToManap, COHbIMEH KaTap Xpomagduugi emec naparaHMomanap Aen Te aranafel, Oyn kaporug
CUHYCbIHbIH XEMOPELEenTopnapbiHaH LblkkaH basly ecetiH Heonnasmanap. [llaparanrmomanapra 30 000 apacbiH-
Aa MOVibIH MaccacbiHbiH WamMameH 1-i ke3geceni, OHbIH iwiHae 45%-bl XxemogakTomanap. XYMbICTbIH MaKcaTbl
PETPOCMEKTUBTI Tangay Xypridy XoHe XeMoA3KTOMaHbIH eMAEYAIH XUpYprusnbiK TaKTUKachiH kepcety 6onas. Mare-
puangap meH tacingep. 3epriey A.H.Cbi3raHoB atbiHAarbl YATTbIK FoITbIMU XUPYDISI OPTaJIblFbIHbIH aHINOXUPYP-
vs Geniminge xyprisingi. Xanns anranga, coHesl 10 xbin iwinge (2009 xeingan 2019 xbinra fediH) xeMoBekoMameH
XUDYDPIUsTIbIK EMAEYAEH 6TKeH 8 popmaumscel 6ap 8 naumeHTTiH aypy Tapuxel 3epTTengi. Hatuxenep. 6 (75%) Haykacta
MOVibIH avimarbiHAa aybipCbIHYChI3 icik Tapi3ai Ty3inic Gavikanabl, 2 (25%) nauweHTTe aybipchiHy naviga 6ongsl. KT
aHrnorpaPusceiHbIK, HaTuxenepi 6ovbiHwa Haykactap LLlambnnH ycbiHFaH knaccugukaumsra cavikec 6eningi, oHbiH |



i iciri 6ip Haykacta (12,5%), Il Tunte yweyinae (37,5%) xare lll Tunte (50%) ) 4 nauyneHt 6onabl, onapabH bipeyi
(12, %) xannsi yiikbl apTepusICbIHbIH OUPYDPKALMSACHIHbIH FEMOAUHAMUKATbIK MaHbI3abl TapbLlybl 60nabl. HaykactapabiH
CTaumoHapaa XatkaH KyHAepiHiH opralia caHbl icik Menwepi MeH TypiHe Tikene#i nponopunoHangsl Typhe ecTi. Icik
MeJILLEPIHIH YIFalobIMEH, KapoTng apTepusnapbiHbiH MPOLECKe apanacybIMeH XaHe Ty3inyaix Kkatepi icikrepimeH bipre
Xypri3inreH onepaunsHbl{ Kenemi, onepaumnsHbIH yakbiTbl, KaH XOFanTy, KaH Kyio keaemi ge ecti. OnepaunsaaH KewiHri
Kke3eHze bipHeLLe peT apanackaH 0ip MayneHTTiH yaKbITLa XyTbily Oy3biibICk 60/14bl1, 01 pr3N0TEPANNSHBI KONAAHFAHAA
cUMITOMAAP XOVbingbl. [MCTONOMMSHBIK HOTUXENEPI KOpCeTKeHAeN, eki nauneHTTiH (25%) karepni xacywanapsl 6ap
bonabl, onapaely bipeyi numea Tyiiingepine metactasgapmeH. KopbiteiHabl. Onepauusra AeiHri Ke3eHAe NayneHTTiH
XarzavibiH XoHe bIKTUMas Kerncanassl Tacini 6ap HayKacTblH KocapiaHraH QoHbIH, acipece LLlambanH knaccugukaymscel
bovibiHwa Il TnnTi HaykacTapaa Tonbik 6aranay Xypridy YceiHbiagsl. Cupek naiga 6oy, 6asy ecy, acuMnToMaTnKkasblk
arbiM XoHe aypyAbl aHbIKTAy Typasibl WeKTEYNi aknapart xargagbl baranamayra okenegi. ICikTiy yikeH memwepi 60raH
Kke3ze, yiikbl apTepusiapbl MEH 6ac cyviek HepBTEPIHIH KaTbICybl XUPYPIUS/IbIK TACIre Tikeneii acep eTeni XoHe acKbiHy
KayniH apTTeipazbl.

XeMoAeKTOMbI: ONbIT XMPYPru4eckoro eYeHns u nepuonepaTmeHblie GpakTopsbl

pUCKa 0CNOXHEHUI

Tapxu6baes T.K., Kaman M.B., Matkepumos A.X., EuuH E.A.,
Bbayb6ekoB A.A., lemeyoB T.H., Tepreycu3sos A.C., XXaky6aes M.A.,

Makkamos P.0., Capyakac A.E., Epkun6aeB H.H.
AO «HaumnoHanbHbIn HayyHbIA LEeHTP xupyprum um. A.H. CeisraHoBa», r. Anmarsl, Kazaxcrat

AHHOTaymns

XeMogekToMbl, TaK Xe LUMPOKO U3BECTHbIE KaK HEXPOMAa@UHHbIE MaparaHinoMbl, 3T0 MEASIEHHO PACTyLyMe HOBOOO-
pasoBaHusi, NPOUCXOAALLME N3 XeMOPEeLenTopoB KapoTuaHoro cuHyca. MoubnansutensHo 13 30000 o6pa3oBaHuii ronoBs!
W LWewn cooTBETCTBYET naparaHrmmome, 45% n3 kotopbix SBAsIoTCS xemogekTomamy. Ljenbio pabotsi 6biio NpoBecTy pe-
TPOCIEKTUBHBIN aHA/IN3 1 10KA3aTb OfbIT HALLEr0 LIEHTPA B MEHEAXMEHTE U XUPYPINHECKOM TaKTUKE IEHEHUSI XeMOLAEKTOM.
Marepuansi u MeTogbl. MccnegoBaHne npoBoannoCs Ha base oTAeneHns aHrvoxupyprum HaumonansHoro HayyHoro
Lentpa xupyprim nmenn A.H. CbidraHoBa. Bcero petpocnekTuBHO Obln n3y4eHbl cTopum 601e3HM 8 naumeHTos ¢ 8 06-
pasoBaHusIMu, NEPEHECLLNX 0NEPaTBHOE ieqeHmne xemonekTom 3a nocnegqmne 10 aet (¢ 2009 no 2019 rogsi). Pe3ynbrars.
Y 6(75%) naunextoB otme4anock 6e3601e3HeHHOE 0yxoneBuaHoe 06pa3oBaxme B obnacu weu, y 2(25%) bonesHeHHoe.
[To pesynbratam KT-aHrviorpagum naumeHTs! 6buin PacnpeseneHbl o KaccudukaLmm, npeanoxeHHsi astopom Shamblin,
13 Kotopsix | Tun onyxomm 6bin y ogHoro naumenta (12,5%), Il tun y tpounx (37,5%) v k Ill (50%) any otHocunnce 4 nauw-
€HTa, y 0Horo (12, %) U3 KOTOPbIX ObINIO BbISBIEHO FEMOAUHAMUHYECKM 3HAYNMOE CyXeHue OudypkaLm obLLesi COHHOM ap-
Tepun. CpesHee YNC0 [HEV HaX0XAEHNS NaLuueHToB B BObHULE MOBbILLANACH MPSIMONPONOPUMOHATEHO Pa3MEDY U TUTTY
onyxomm. Obbem npoBeaeHHON onepaLmy, BpeMs onepaunm, UHTPaonepaLyoHHas KDoBomnoTeps, 00bemM remoTpaHcey3um
NOBBILIAIACH TaK X M0 MEPE yBENNYEHUS PA3MEPOB OMyX0/M, BOBJCYEHNS B MPOUECC COHHbIX apTEPUI U 3/10KaYECTBEH-
HocTv 06pa3oBanus. B nocneonepalnoHHOM NepUOAE y O4HOIO NaLMEHTa C MOBTOPHLIM BMELLATEIbCTBOM Obl/I0 BDEMEH-
HOE HapyLLEHS I0TaHWS, KOTOPBIE C MPUMEHEHNEM PU3N0NEYEHNS CUMITTOMbI ObLTN Pa3PELLEHbI. Pe3ybTartsl rucTonorum
110Ka3amu, 410 y ABOVUX NauneHToB (25%) Obiin 06HaPYXEHbI 3M10KAYECTBEHHBIE KNETKM, Y OBHOIO 3 HUX C MeTacta3amy B
Onnxaiime numpoysnsl. 3akmoderune. B npesonepaLnoHHOM NepUoLe PEKOMEHAYETCS NPOBECTY MOMHYIO OUEHKY CO-
CTOSIHVS NALNEHTA U KOMOPOUAHOrO pOHA NALMEHTKA C BO3MOXHBIM MYJbTAUCUMIIMHADHBIM TOAX0A0M, B 0COOEHHOCTYH
y naumentos ¢ Il Tunom no knaccnukauymy Shamblin. Peakasi BCTDEYaEMOCTb, MEAJIEHHBIN POCT, 6ECCUMITTOMHOE TeYe-
HUE U OrpaHNyeHHbIN 00bEM UHPOPMALIMN 110 BbISBAEHUIO 3a00N1eBaHNs MPUBOAST K HEA0OLEHKE COCTosHMS. Torga kak
00sbLLIME PA3MEDBI OMYXONY, BOB/IEYEHUE B MPOLIECC COHHbIX aPTEPUI U YEPENTHO-MO3r0BbIX HEPBOB HAMPSMYIO BAUSIIOT HA
XUDYPINHECKNA I0AX0A 1 YBEANYNUBAIOT PUCK OCTIOXHEHUI.

Introduction

A carotid body tumor (CBT), also commonly
known as nonchromaffin paragangliomas and che-
modectomas, is a slowly growing neoplasm origi-
nating from carotid body chemoreceptors [1,2]. It
occursin 0.5 - 0.5% of cases of head and neck zone
formations [3,4]. About 1 in 30,000 head and neck
formations corresponds to a paraganglioma, 45%
of which are CBT. It was found that bilateral loca-
tion occurs in 5% of sporadic cases, while in family
cases the percentage of CBT on both sides reaches

30% [5]. The frequency of occurrence in women is
2.5-3 times higher than in men [4.6]. CBT occurs at
any age, but is usually diagnosed between the third
and sixth decades of life [7].

Malignant chemodectomas are observed in 15—
20% of patients [8]. In various observations, from
2—-9%, the carotid chemodectoma can be malignant
with the formation of metastases [8]. The presence of
metastases to the lymph nodes, as well as the pres-
ence of distant metastases, indicates a malignant na-
ture of the tumor and has an unfavorable prognosis [9]
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CAROTID BODY TUMORS: SURGICAL TREATMENT AND
PERIOPERATIVE RISK FACTORS OF ADVERSE EVENTS

The first anatomical mention of a carotid glo-
mus tumor was made by Albercht von Haller in
1743 [10]. The first attempt at surgical removal of
a chemodectoma was made by Reigner in 1880,
which culminated in the death of the patient [11].
In 1886, Maydl first performed a successful opera-
tion to remove a chemodectoma, with a subsequent
complication in the form of aphasia and hemipa-
resis [12]. The first operation to remove the tumor
with the preservation of the internal carotid artery
and without the development of complications was
performed in the USA by Scudder in 1903 [13].
Since 1970, with the development of cardiovascular
surgery technologies, the widespread introduction
of neuroimaging methods, the mortality rate due to
surgical removal of a chemodectoma has been less
than 10% [14.15].

Treatment is primarily based on surgical remov-
al. A significant role in the choice of surgical treat-
ment approaches was played by a study by a group
of authors Shamblin et al, who proposed their CBT
classification based on carotid artery involvement.
The first group is CBT without involvement of the
carotid arteries, in this position it is easy to remove
the tumor from the vessels, the second group has
partial involvement of the vessels, in this category
partial excision of external layer of the artery is pos-
sible, the third group has complete involvement of
the vessels and transmural invasion of the tumor, in
this case, tumor resection is required along with the
carotid arteries due to the inability to separate them
from each other [16].

Despite the fact that monitoring of undesirable
consequences during surgery, improvement of sur-
gical technique and postoperative monitoring yield-
ed results and reduced the risk of mortality closer to
zero, the percentage of postoperative neurological
complications remains high and reaches from 10 to
40%. However, due to the locally invasive nature of
CBT, the surgical approach is still effective [17-21].
Along with surgical treatment in the literature, there
are publications by authors suggesting transarte-
rial embolization (TAE) in the preoperative period,
which will reduce the risk of complications [22,23].

Objectives
To present the possible predictors of adverse
events in the treatment of carotid body tumors.

Materials and methods

The study was conducted on the basis of the De-
partment of Vascular surgery of the National Scientific
Center of Surgery named after A.N. Syzganov. In total,
case histories of 8 patients with 8 formations undergo-
ing open surgical treatment of CBT over the past 10
years (from 2009 to 2019) were retrospectively stud-
ied. After signing the informed consent, the patients
were invited for examination and questionnaire, includ-
ing complaints, family history, diagnostic tests, type of
treatment and others. The search for relevant literature
was carried out in the databases Web of Knowledge,
Scopus, PubMed, Google scholar, Cochrane Library.
Collection of all patient data, statistical calculations
were performed using Microsoft Excel.

Table 1. Features of patient Mean or No (%)

Main characteristics of
patients

Age, (years) 45,4+12,6 (range 31-73)
Gender male/female (n) 2(25)/6(75)
Presentation
+ Painless lump 6(75)
- Painful lump 2(25)
- Dysphagia 1(12.5)
+ Horner’s syndrome 1(12.5)
- Headache 4(50)
- Stroke/TIA 0/0
- Arterial hypertension 3(37.5)
+ Previous operation 2(25)
- Family history 0(0)
+ Thyroid neoplasm 1(12.5)
Preoperative imagine
- Ultrasound 8(100)
- CTA 5(62.5)
- Angiography 8(100)
Shamblin classification
- Type | 1(12.5)
- Type Il 3(37.5)
« Type lll 4(50)

TIA, transient ischemic attack; CTA, computed tomography angiography.

BECTHUK XUPYPTUN KA3AXCTAHA Ne 2 - 2021
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PERIOPERATIVE RISK FACTORS OF ADVERSE EVENTS

Results

The total number of patients was 8, of which
6 (75%) were women, the average age was 45.4
years, and none of them had bilateral lesions. Ge-
netic tests for the SDH gene mutation have not
been conducted, but there was no familial CBT in
medical history. 6 (75%) patients had a painless
tumor formation in the neck, and 2 (25%) painful.
It was noted that the latter had larger tumor sizes
compared with asymptomatic patients, and one of
them underwent CBT excision surgery 8 years ago.
3 (37.5%) patients complained of an increase in
blood pressure to 140/90 mm Hg. One patient had
a thyroidectomy for thyroid cancer 1 year ago. All
patients underwent ultrasound duplex angioscan-
ning, computed tomography with angiography of
blood vessels (6) according to indications, as well
as angiography of carotid arteries (Table 1).

According to the results of CTA and angiography,
patients were classified according to the Shamblin
classification (Figure 1), of which type | tumor was in
one patient (12.5%), type Il in three (37.5%) and type
11l (50%) 4 patients were treated, in one (12%) of which
hemodynamically significant narrowing of bifurcation
of the common carotid artery (CCA) was revealed.
Also, blood serum was taken from all patients for rou-
tine laboratory tests (blood test, biochemistry, blood
coagulation function, lipid profile). Laboratory test re-
sults did not reveal clinically significant changes.

After the distribution of patients into groups, a
comparative analysis of the perioperative parame-
ters of the patients was carried out (Table 2). Thus,
the average number of days a patient was hospital-
ized increased in direct proportion to the size and
type of tumor.

BULLETIN OF SURGERY IN KAZAKHSTAN N¢ 2 - 2021

In addition, we performed several types of sur-
gical treatment (Figure 2). As shown in the above
table, the volume of the operation, the time of the
operation, intraoperative blood loss, the volume of
blood transfusion increased in the same way as the
size of the tumor increased, involvement of the ca-
rotid arteries and malignancy of the formation.

In the postoperative period, one patient with
repeated intervention had temporary swallowing
disorders, which, with the use of physiotherapy, the
symptoms were resolved.

Pathology results showed that two patients
(25%) had malignant cells, one of them with me-
tastases to the nearest lymph nodes. Patient data
were subsequently referred to oncologists and
radiation therapy courses were applied to them in
the affected area. The average follow-up for these
patients was 1 year. There were no other complica-
tions such as cerebrovascular disturbances (stroke,
TIA) and death.

Discussion

CBT usually manifests itself as a painless,
slowly growing neck formation, laterally to the
apex of the hyoid bone [24]. Sometimes the pa-
tient complains of hoarseness, dysphagia and
even less often dizziness and coughing may occur
as a result of compression on the vagus or sympa-
thetic nerves [25]. In our study, only one patient
had symptoms of grade 1 dysphagia, which was
presumably due to the large size of the tumor (8.0
X 6.5 cm).

As a rule, the asymptomatic course of the dis-
ease in the initial stage and the slow growth of CBT
can underestimate the condition and late treatment

Figure 1.

31-year-old woman with
CBT on the right: A - Com-
puted tomography: forma-
tion of the right neck with
dimensions 5.0x4.0 cm;

B - arteriography: there is
a hypervascular formation
in the area of bifurcation of
the right common carotid
artery
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PERIOPERATIVE RISK FACTORS OF ADVERSE EVENTS

Table 2.

Distribution of patients
according to Shamblin
classification

Figure 2.

31-year-old woman with
CBT on the right: A -
Intraoperative view of the
carotid bifurcation after
removal of CBT; B — View
of formation after excision

Type | Type Il Type Il

Hospital stay, mean (days) 80 11,3+2,2 12,6+3,8
Tumor size, mean (cm) 4+0 5,3+1,54 6,3+2,8
Side, left/right 0/1 1/2 3/1
Bilateral 0 0 0
Type of excision

- Excision with ligation of ECA 0 1 1

- Excision without ligation 1 0 0

+ Excision and patch repair 0 2 2

- Excision and prosthesis with graft (vein) 0 0 1

- Excision with ligation of CCA 0 0 0

- Operation time, mean (min) 78+0 155+42,2 189,5+31,5

- EBL, mean (ml) 200+0 382+68,4 443+79,2

- Blood transfusion, mean (ml) 0 304+127,3 488,5+201,3
Complications

- Hematoma 0 0 0

+ Wound infection 0 0 0

+ Horners syndrome 0 0 0

- Dysphagia 0 0 1

- Cranial nerve injury 0 0 1

- Stroke/TIA 0/0 0/0 0/0

+ Death 0 0 0
Pathology

- Benign CBT 1 3 2

- Malignant CBT without metastases 0 0 1

- Metastases to lymph nodes 0 0 1

ECA, external carotid artery; CCA, common carotid artery; EBL, estimated blood loss; TIA, transient isch-
emic attack; CBT, carotid body tumor.

of patients. So, in our center there was only one
case with the first type of tumor according to the
Shamblin classification, while the third type was
in half of the patients (4), although many of them
noted the presence of a tumor-like formation in the

neck area was sick for 10 years. Moreover, in 5 out
of 8 patients, the average education size was more
than 5 cm, and in two patients a malignant chemo-
dectoma was revealed according to the results of
histology.

BECTHUK XUPYPTUN KA3AXCTAHA Ne 2 - 2021



Currently, the Shamblin classification system,
which is based on the degree of involvement of the
adjacent carotid arteries, is used to assess the risk
of intraoperative bleeding and damage to cranial
nerves and can indicate the potential need for re-
section of the carotid artery with revascularization
[26].

Also in the literature is the work of Kim et al,
who offer new predictors of complications of CBT
resection. The study is based on measuring tumor
volume and distance from the base of the skull (DT-
BOS) in conjunction with the Shamblin score [27].
According to the results of the study, each 1 c¢cm
decrease in DTBOS is associated with a 1.8-fold in-
crease in the risk of blood loss> 250 ml by a factor
of 1.8 (Cl 95%, 1.25-2.55) and a 1.5-fold increase
in the risk of cranial nerve damage (CI 95%, 1.19-
1.92). In our study, the assessment was carried out
only according to the Shamblin classification.

The prolonged existence of even a benign tumor
poses a threat of stenosis of the larynx, trachea,
esophagus, involvement of the cranial nerves and
great vessels of the neck with impaired cerebral
circulation, and its spread into the cranial cavity.
Surgical resection is recommended for all CBT due
to the risk of local complications associated with
tumor size and malignancy [22,28,29].

Conclusion

Despite the small number of patients analyzed
at our center, we came to some important conclu-
sions and developed steps to reduce the risk of
complications.

In the preoperative period, it is recommended to
conduct a full assessment of the patient's condition
and the patient's comorbid background with the
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