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Abstract: the approach to surgical treatment of symptomatic bilateral
dolichoarteriopathy of the internal carotid artery (DICA) remains an unresolved
problem today. The purpose of this paper is to compare the methods of
reconstruction of the stage-by-stage surgical treatment of bilateral DICA,
depending on the type of deformity. In the study, we performed a retrospective
and prospective analysis of the surgical treatment of patients with bilateral
DICA. 138 reconstructive surgeries for DICA were performed. The most
common combination of comorbid diseases in patients operated on for DICA
was arterial hypertension with transient ischemic attacks and diabetes mellitus.
A high correlation was observed in diabetic patients with arterial hypertension
and transient ischemic attacks. Staged surgical treatment of hemodynamically
significant bilateral DICA allows obtaining positive dynamics of the
neurological status in patients with restoration of adequate blood flow
according to internal carotid artery (ICA).

Keywords: dolichoarteriopathy, internal carotid artery, stroke, comorbid
diseases.


https://amp.info-about.in/search/1?q=sultanaliev%2C%20tokan%20anarbekovich&kw=1

NBYCTOPOHHSISI JOJINXOAPTEPUOINIATUS BHYTPEHHEN
COHHOM APTEPUU. XUPYPITMUECKOE JIEYEHUE
IEPEBPOBACKYJISIPHBIX HAPYIIEHWUH YV BOJIBHBIX C
COYETAHHBIMUA KOMOPBU/IHBIMU 3ABOJIEBAHUSIMU
Noranbaes E.K.!, ®ypcos A.B.%, Cyaranaaues T.A.,
Caranapikos UL.H.*, Cyaeiimenos C.C.5, ®ypcos P.A.
(Pecny0sinka Ka3axcran)

Yloeanbaes Epbon Kaiipambexoeuy — ooxmopanm PhD, aneuoxupype;
2@ypcoe Anexcanop Bopucosuy — dokmop meduyuHcKux Hayk, npogeccop,
3asedyrouull kageopoll,
Kageopa xupypeuueckux bonesnel, bapuampuieckou Xupypeuu u
Heupoxupypeuu,
Meouyunckuti ynusepcumem Acmana,
3Cynmananues Toxan Anapbexosuy - O0OKMOP MEOUYUHCKUX HAVK,
npogheccop;
*Cazanovixoe Upnan Huememocanosuy — 00Kmop Meouyunckux Hayk,
AHUOXUDYD2,
*Cynetimernos Cepuk Capcenkanosuy - KaHouoam mMeOuyuHcKux Hayx,
AHUOXUPYD2,
Hayuonanonulii hayuHvlll OHKOIO2UYECKUL YEHMD,
Llenmp cocyoucmoti xupypeuu;
S®ypcos Poman Anexcanoposuy - Kanoudam meOuyuHcKux HayxK, OOyeHm,
Kagheopa xupypauueckux 6one3nel, 6apuampuyecKou Xupypeuu u
Heupoxupypeuu,
Meouyunckuti ynusepcumem Acmana,
2. Hyp-Cyamamn, Pecnybonuka Kazaxcman

AHHOmMauuA: MAKMUKa Xupypeuyecko20 Je4eHusi CUMNMOMAMUYECKOU
08ycmopoHHel doauxoapmepuonamuu eHympernHeii connou apmepuu ([[BCA)
HA Ce200HAWHUL OeHb O0Cmaemcs HepeueHHoUu npoobaemot. ILlenv Oannotl
pabomwl - CpagHUMb MEMOObl PEKOHCMPYKYUU NPU NOIMANHOM XUPYPSULECKOM
neyenuu osycmoponueti /[BCA 6 3asucumocmu om euoa oegopmayuu. B
uccneo0o8anuu  Npogeoer  pempOoCNeKmMusHuIll U  NPOCHEKMUGHbIU — AHAIU3
Xupypeuueckoeo nedenusi nayuenmos c¢ ogycmoponnet [[BCA. Bvinonneno 138
peKkoHcmpykmuenvlx onepayuu no nogody J[IBCA. Haubonee uacmuim
couemanuem KOMOPOUOHBIX 3a00Ne8aHUti y OOJIbHLIX, ONEePUPOBAHHBIX NO
noeody JBCA, Ovinia apmepuanbhas 2unepmeHsus ¢ mMpPAaH3umopHuiMu
UMeMUYeCcKUMU amaxkamu u caxapHulm ouabemom. Buvicokaa roppenayus
ommeuena y OONbHBIX CAXAPHBLIM OUAOEmoM C apmepuaibHol 2unepmensuett u
MPAH3UMOPHLIMU UUEMUYECKUMU AMAaKamu. DmanHoe onepamueHoe JjedeHue
cemoounamudecky 3uayumou o0gycmopouneu JIBCA noszsonsiem noayuums



HOONCUMENbHYI0  OUHAMUKY —HEeBPOJIo2UHecKo2o cmamyca Y OONbHbIX C
80CCMAHOBNIEHUEM A0EK8AMHO20 KPOBOMOKA NO OAHHbIM GHYMPEHHEU COHHOLL
apmepuu (BCA).

Knrwuesvie cnoea: oonuxoapmepuonamusi, 6HYMpEHHss COHHASL apmepusl,
UHCYTIbIM. KOMOPOUOHbBIE 3A001e8AHUSL.

Introduction. Surgical treatment of patients with pathology of
brachiocephalic vessels, which lead to disorders of cerebral circulation, prevents
the development of disabling and fatal complications. [1] The prevalence of
bilateral dolichoarteriopathy of the Internal Carotid Artery (DICA) in the
general population, according to different authors, ranges from 10 to 40%. [2,3]
It is known that the first attempt to resect the carotid arteries for DICA was
made by Hsu and Kistin back in 1956, but then the surgeons failed [4]. Since
then, the tactics of surgical treatment has been improved many times. However,
today doctors do not have a single tactic for treating this pathology, and the
discussion continues about which method is considered the most effective.

Purpose of the study. To compare the effectiveness of staged surgical
treatment of bilateral DICA in various types of deformity.

Materials and methods. We performed a retrospective and prospective
analysis of the surgical treatment of patients with bilateral DICA. The study
period was 7 years (from 2012 to 2020). The patients' medical histories and the
results of 138 reconstructive surgical interventions for DICA in patients with
cerebrovascular insufficiency - CVI (cerebrovascular insufficiency) of varying
severity were studied. It was revealed that bilateral DICA was diagnosed in 38
patients. Of these, 8 people had only one operation, on one side. Due to the fact
that at the time of the operation there were no clinical pathological signs on the
collateral side. In the present study, the case histories and results of surgery were
analyzed in 30 patients with bilateral DNAA who underwent 60 staged
surgeries. At the first stage, surgical treatment was first performed, on the one
hand, at the second stage, on the opposite side (for example, first on the left,
then on the right). First of all, the vessels were operated on from the side where
the hemispheric symptoms were more pronounced. If the hemispheric symptoms
were equally pronounced on both sides, then the choice of the side of the
operation was determined by the peak linear blood flow velocity (PBV) in the
area of the ICA flexure. The intervals between two stage operations ranged from
35 to 248 days, with an average interval of 45.8 days. The mean age of the
patients was 61.7 years, 16 women (53.3%) and 14 men (46.7%). All operated
patients underwent diagnostics and treatment under uniform standardized
conditions in the Department of Vascular Surgery (National Scientific Center of
Oncology and Transplantology, Nur-Sultan). Operations to correct tortuosity
were performed by certified vascular surgeons with sufficient experience in the
treatment of pathology of the internal carotid artery.



When determining the type of deformation of the ICA (internal carotid
artery), we used a classification in which its three types are presented: 1)
tortuosity - C- and S-shaped elongation or waviness of the course of the ICA; 2)
bend - at an angle of 90 °, 3) crimp - elongation or redundancy of the ICA,
leading to an annular configuration. All patients with DICA underwent duplex
ultrasound scanning (USD) of the brachiocephalic arteries. Hemodynamic
parameters in the cerebral arteries were determined using transcranial
dopplerography. The functional state of the circle of Willis was assessed by the
results of compression tests with external clamping of the carotid artery (Matas
test). Also, patients before and after surgery underwent computed tomography
(CT) of extra- and intracranial arteries with contrast. With the help of computer
post-processing of CT images using 3D reconstruction, the features of the
anatomical course of the vessels, their relationship with the paravasal structures
(the level of CCA bifurcation in relation to the mandibular angle) were assessed
(Figure 1).

Fig. 1. CT of extracranial arteries with contrast enhancement (3D
reconstruction). 1 - internal carotid artery; 2 - external carotid artery; 3 -
common carotid artery; 4 - deformed portion of the ICA

In accordance with the CVI classification (A.V. Pokrovsky, 1978), cohorts
with the following diseases were identified:

- Arterial hypertension (AH) was detected in 70% of patients;

- 50% of patients had a history of transient ischemic attacks (TIA);

- 30% have symptoms of chronic CVI;

- 20% have type 2 diabetes mellitus (T2D);

- 20% have had a stroke and residual neurological symptoms;

- 20% - ocular ischemic syndrome was detected.

At the same time, high polymorbidity was observed in combination with
comorbidity. The most frequent combination of comorbid diseases was as



follows: AH+ TIA+T2D. A fairly high correlation was noted in patients with
transient ischemic attacks. The strongest correlation was determined between
diabetes mellitus and arterial hypertension, which is quite often observed in
diabetic patients, as well as in cases of prediabetes and overweight. [5]

Depending on the choice of reconstructive technique, patients were divided
into 3 groups.

Group 1 (n-8) - patients who underwent CCA resection on both sides with
end-to-end anastomosis and reduction of the CCA bifurcation - type 1 (Figure
2);

Figure 2.

Fig. 2. CCA resection with end-to-end anastomosis and bringing down the CCA
bifurcation. 1 - internal carotid artery; 2 - external carotid artery; 3 - superior
thyroid artery; 4 - common carotid artery; 5 - resected part of the common
carotid artery; 6 - deformed portion of the ICA (kinking)

Group 2 (n-11) - patients who underwent dissection of the ICA on both sides
with resection, redressing and reimplantation into the extended native vascular
bed - type 2 (Figure 3);



Figure 3.

Fig. 3. Cutting of the ICA on both sides with redressing and reimplantation into
the dilated native vascular bed 1 - internal carotid artery; 2 - external carotid
artery; 3 - common carotid artery; 4 - deformed portion of the ICA (tortuosity)

It should be noted that in patients with coiling after cutting off the ICA,

before straightening and forming an anastomosis, the ICA was rotated around
the axis by 180° to exclude torsion of the artery (Figure 4).

Figure 4. 180°

Fig. 4. Cutting off the ICA with resection, redressing, 180° rotation, and
reimplantation into the dilated native vascular bed. 1 - internal carotid artery; 2
- external carotid artery; 3 - superior thyroid artery; 4 - common carotid artery;

5 - deformed portion of the ICA (koiling)



Group 3 (n-11) - patients who, on the one hand, underwent type 1
reconstruction, on the other hand, type 2 reconstruction.

After surgery, the follow-up period ranged from 14 to 67 months. When
analyzing the results, it was revealed that transient ischemic attacks were
stopped with an efficiency of 100% in all three groups. In group 1, three patients

with stage CVI-lIl showed relief of cerebral symptoms. In group 2,
improvement was also achieved in two patients with stage CVI-II1. In group 3,
four patients showed regression of the clinical picture of stage CVI-IIl. One

patient of the 1st group with a history of ischemic stroke was transferred to the
group of patients with stage 11l CVI; two patients out of three in the 2nd group
were transferred to the stage Il CVI group. Two patients with CVI-1V stage
from the 3rd group were transferred to the group of patients with stage 111 CVI.
There were no strokes or deaths in all three groups during the observation
period. In patients of all 3 groups, a significant improvement was noted in the
form of a decrease in LVBF (linear velocity of blood flow) in the area of the
reconstructed deformity. Thus, from the initial values of 2.137+0.143 m/s, the
LVBF values decreased to 0.842+0.087 m/s (p<0.05) in the 1st group; from
2.135£0.129 m/s to 0.825+0.057 m/s (p<0.05) in the 2nd group; from
2.130+0.149 m/s to 0.805+0.083 m/s (p<0.05) in the 3rd group. After surgical
correction of ICA, the laminar type of blood flow was determined in 8 patients
of the 1st group. In 1 patient of the 2nd group and 1 person of the 3rd group, a
turbulent type of blood flow was detected on one side.

Conclusions. The most common combination of comorbid diseases in
patients operated on for DICA was arterial hypertension with transient ischemic
attacks and diabetes mellitus. A high correlation was observed in diabetic
patients with arterial hypertension and transient ischemic attacks. Staged
surgical treatment of hemodynamically significant bilateral DICA allows
obtaining positive dynamics of the neurological status in patients with
restoration of adequate blood flow according to ICA.
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