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АННОТАЦИЯ
Введение. Неспецифический аортоартериит является редким аутоиммунным заболеванием с вовлечением 

и стенозированием аорты и ее ветвей, которое приводит к ишемии соответствующего артериального бассейна . 
На территории Российской Федерации поражение ветвей дуги аорты является наиболее частым проявлением 
неспецифического аортоартериита Такаясу . В редких случаях при поражении ветвей дуги аорты развивается так 
называемый синдром «лысой дуги» . В ответ на гипоксию наблюдается формирование межсистемных коллатералей 
путем неоангиогенеза или перераспределением кровотока из окклюзированных артерий в мелкокалиберные 
сосуды . У пациентов с синдромом «лысой дуги» исключительную роль в кровоснабжении головного мозга играют 
позвоночные артерии . При этом коллатеральное кровоснабжение осуществляется посредством межсистемных 
анастомозов чаще всего через перетоки между межреберными и внутренними грудными артериями . 
В литературе встречается также описание единичных случаев формирования коллатералей между коронарными 
и бронхиальными артериями . В статье представлен клинический случай коронарно-позвоночных анастомозов 
у пациентки с крайне тяжелым течением артериита Такаясу с окклюзией брахиоцефального ствола, правой общей 
сонной артерии (СА), левой общей СА, правой внутренней СА, левой внутренней СА (синдром «лысой дуги») . 
Вероятно, причиной такого течения заболевания было позднее обращения пациентки за медицинской помощью 
и отсутствие адекватной базисной терапии .

Заключение. Демонстрируемое наблюдение является четвертым в мировой литературе, описывающим 
наличие коллатералей между коронарными артериями и артериями головного мозга, и первым в мире, 
описывающим наличие коллатералей от правой и левой коронарных артерий к позвоночной артерии . У этой 
пациентки возникновение такого необычного пути коллатерального кровоснабжения объясняется отсутствием 
возможности коллатеральной компенсации из систем подключичных и межреберных артерий, тяжелой 
хронической ишемией головного мозга . Обычно у пациентов с неспецифическим аортоартериитом причинами 
стенокардии являются распространение артериита на коронарные артерии, недостаточность аортального 
клапана, гипертрофия левого желудочка . В описываемом случае не было ни одного из перечисленных состояний, 
а стенокардию можно объяснить только наличием необычных коллатералей и развитием преходящего синдрома 
обкрадывания .
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ABSTRACT
INTRODUCTION: PNonspecific aortoarteritis is a rare autoimmune disease with the involvement and narrowing of the 

aorta and its branches leading to ischemia of the respective arterial region . In the territory of the Russian Federation, the 
most common manifestation of Takayasu nonspecific aortoarteritis is lesion of the branches of the aortic arch, which in 
rare cases leads to development of the so called “bald arch” syndrome . In response to hypoxia, intersystemic collaterals 
are formed through the neoangiogenesis or redirection of the blood flow from the occluded vessels to small-diameter 
vessels . In patients with “bald arch” syndrome, the key role in blood supply to the brain is played by the vertebral arteries . 
Here, collateral blood supply is realized through the intersystemic anastomoses, most often through the anastomotic leaks 
between the intercostal and internal thoracic arteries . In the literature, single cases of formation of collaterals between 
coronary and bronchial arteries are reported . The article presents a clinical case of coronary-vertebral anastomoses in 
a patient with extremely severe course of Takayasu arteritis with occlusion of the brachiocephalic trunk, right common 
carotid artery (CA), left common CA, right internal CA, left internal CA (“bald arch” syndrome) . The probable cause of such 
course of the disease was late referral for medical help by the patient and lack of adequate basic therapy . 

CONCLUSION: The demonstrated case is the fourth case in the world literature describing the existence of collaterals 
between the coronary arteries and cerebral arteries, and the first case in the world describing the existence of collaterals 
from the right and left coronary arteries to the vertebral artery . Such unusual pathway of collateral blood supply in the 
patient is explained by the absence of the possibility for collateral compensation from the systems of subclavian and 
intercostal arteries, severe chronic cerebral ischemia . Usually, the causes of angina pectoris in patients with nonspecific 
aortoarteritis are spread of arteritis to the coronary arteries, insufficiency of the aortic valve, hypertrophy of the left 
ventricle . In the described case, none of these conditions was present, and angina can only be attributed to the existence 
of unusual collaterals and the development of a transient steal syndrome .

Keywords: Takayasu arteritis; collateral blood supply; coronary arteries; vertebral arteries; coronary-vertebral collaterals; 
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INTRODUCTION
Nonspecific aortoarteritis (NAA, Takayasu disease, 

Takayasu arteritis) is a systemic disease of arteries of the 
autoimmune genesis, which in most cases leads to stenosis 
of the aorta and its main branches, and, consequently, 
to hypoperfusion of the respective arterial network [1] . 
According to A . V . Pokrovsky (1979), the frequency of aortic 
lesion reaches 73 .2% [2] . The experience of Vishnevsky 
Scientific Medical Research Center of Surgery (2002) 
shows that about 85% of patients with NAA have lesion of 
brachiocephalic arteries [3] . 

Development of collateral blood supply is a 
compensatory mechanism of response of an organism 
to impairment of perfusion . Presumably, new vascular 
collaterals are formed through neoangiogenesis or 
redirection of the blood flow from the occluded lines to 
small-diameter collaterals [4] . In the pathophysiological 
aspect, most important are the mechanisms of 
compensation for disorders of cerebral, coronary and renal 
blood supply [5] . 

In patients with occlusion of the common carotid 
arteries (CCA), the vertebral arteries play a critical role in 
compensation of cerebral circulation . Here, the volumetric 
blood flow through the vertebral arteries increases more 
than 3 times compared to physiological parameters . 
Another way of compensation of cerebral circulation 
characteristic of Takayasu arteritis is the formation of 
anastomoses between subclavian and external carotid 
arteries: thyro-carotid, carotid-subclavian, thyro-occipito-
carotid, etc . With the development of the so-called “bald 
aortic arch” syndrome, collateral blood supply to the brain 
can occur through leaks between the intercostal and 
internal thoracic arteries through the thyrocervical trunk 
(truncus thyrocervicalis) . There are also described single 
cases of the formation of collateral circulation between the 
coronary and bronchial arteries .

We report a medical case of a female patient with 
occlusion of the branches of the aortic arch, in whom the 
collateral blood supply was identified between the coronary 
circulation (the right and left coronary arteries) and the left 
vertebral artery system [6, 7] . 

Case report
A female patient N ., 42 years old, was admitted to the 

Department of Vascular Surgery of Vishnevsky Scientific 
Medical Research Center of Surgery in March 2020 with 
complaints of speech disorders, weakness in the right 
limbs, severe headaches .

NAA was verified in 2002 based on the clinical 
picture and imaging methods: computed tomography (CT) 
and duplex scanning (DS), and the laboratory markers 
of inflammation . After the debut of the clinical picture 
in the form of appearance of persistent headaches, 
endarterectomy from the brachiocephalic trunk (BCT), CCA, 
and carotid-subclavian bypass surgery on the right were 
performed in the same year .

In 2005 the patient had an acute cerebrovascular 
event (ACVE) in the left hemisphere, the consequences 
of which (paresis of the right limbs 1 point according to 
classification of Medical Research Council Weakness Scale 
(MRC) and mild dysarthria) persisted until the moment of 
referral for medical assistance .

Gradually, the symptoms of the disease progressed, 
there was no constant monitoring, the patient did not receive 
treatment . She was examined again on an outpatient basis 
in 2019, occlusion of both CCAs was revealed (Figure 1) . In 
the previous 6 months, she noted progression of cerebral 
symptoms in the form of unsteadiness of gait . There was 
also a tendency to arterial hypertension, antihypertensive 
therapy was selected at the place of residence, the 
target blood pressure level was achieved . DS of the 
brachiocephalic arteries (BCA) detected 90% stenosis of 
the left subclavian artery (SA), occlusion of the right SA . 
No lesions of the descending and abdominal aorta, of the 
visceral branches of the aorta, and of the arteries of the 
lower limbs were detected .

In detailed questioning, complaints of dizziness 
and syncope in moderate physical activity, anginal pain 
in intense mental work or in stress were found . Holter 
daily ECG monitoring in physical activity did not reveal 
any ischemic alterations, therefore it was decided 
to supplement complex examination with coronary 
angiography .

LIST OF ABBREVIATIONS 
ACVE — acute cardiovascular event 
BCA — brachiocephalic arteries
BCT — brachiocephalic trunk
CCA — common carotid artery
CT — computed tomography
DS — duplex scanning
ESR — erythrocyte sedimentation rate 
ICA — internal carotid artery
LCA — left coronary artery

MАC — minimal alveolar concentration 
MRC — Medical Research Council Weakness Scale
NAA — non-specific aortoarteritis
NMRC — National Medical Research Center
RCA — right coronary artery
PTFE — polytetrafluoroethylene 
RICU — resuscitation and intensive care unit
SA — subclavian artery
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Fig. 1. Computed tomography of brachiocephalic arteries and the brain of the patient before surgical intervention (2020): cystogliotic 
alterations of the left frontal lobe (A); occlusion of the common carotid artery (B).

Coronary angiography and angiography of the aortic 
arch branches did not reveal any significant stenosis of 
coronary arteries . However, there were verified occlusion 
of the BCT, right CCA, left CCA, right ICA and left ICA; 
85% stenosis in the first segment of the left SA and 80% 
stenosis of the left vertebral artery; collaterals between 
the left vertebral artery and systems of the left coronary 
artery (LCA) and right coronary artery (RCA, Figure 2) .

Examination (DS of BCA, CT of BCA, common and 
biochemical blood tests) did not give any data for the 
activity of the inflammatory process: no thickening of the 
aortic wall, erythrocyte sedimentation rate (ESR) 14 mm/
hour, C-reactive protein 3 .4 mg/l .

The history of ACVE and the aggravation of 
cerebrovascular insufficiency determined indications for 
surgical treatment on planned basis . On March 13, 2020, 
descendoaorto-common carotid artery bypass surgery was 
performed on the left with 8 mm polytetrafluoroethylene 
(PTFE) prosthesis . As cerebral protection, controlled 
intraoperative hypertension and combined general 
anesthesia were used (anesthesia with sevoflurane, 
minimum alveolar concentration 0 .8–1 .0 with sedation 
monitoring) . Access: thoracotomy and standard access to 
the carotid arteries on the left . Intraoperatively, collaterals 
from coronary arteries were also visualized (Figures 3, 4) .

The early postoperative period ran without  
peculiarities . Observation, intensive therapy were conducted 
in the resuscitation and intensive care unit (RICU) . On the 
2nd day after the surgery, the patient was transferred to the 

specialized department in stable condition .
At the department of vascular surgery, conservative 

analgesic therapy, anticoagulant therapy (calcium nadroparin 
0 .3 ml twice a day) were performed in the perioperative 
period, then antiplatelet therapy to prevent thrombotic 
complications, antibiotic therapy, preventive pulse therapy 
with prednisolone and methotrexate, dressings .

On the 1st day after surgery, the drainage from the 
wound on the neck was removed, on the 3rd day, the 
drainage from the pleural cavity was removed . 

On the 1st, 2nd and 3rd day after surgery, the plain 
chest radiography did not show any data for pneumo- and 
hydrothorax .

On the 3rd day after the operation, after the removal 
of pleural drainage, during the activation of the patient, 
abundant vaginal bleeding with clots was noted . Ultrasound 
examination of the pelvic organs was performed; the patient 
was examined by a gynecologist . With the diagnosis of 
“uterine fibroids, incipient submucous node, metrorrhagia, 
moderate anemia”1, the patient was transferred to the 
gynecological department of a multidisciplinary hospital 
for surgical hemostasis . Because of the risk of thrombosis 
of the reconstruction zone, it was decided to refrain from 
systemic hemostatic therapy . No hemodynamic instability 
has been registered since the beginning of bleeding during 
the subsequent follow-up period .
__________________________________________
1 Before and immediately after surgery, the parameters of hemoglobin, hematocrit 
and the erythrocyte count were within the norm.
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Fig. 2. Angiograms of the patient demonstrating collateral circulation between the system of the right and left coronary arteries 
and left vertebral artery: collaterals between the left coronary artery and left vertebral artery (A, B, C); collaterals between the right 
coronary artery and left vertebral artery (D, E, F).

The patient was then transferred to Vishnevsky 
Scientific Medical Research Center of Surgery to continue 
the treatment for the vascular pathology, where, on the 5th 

day after surgery, a control CT of BCA was performed in 

the angiographic mode . The obtained tomograms permitted 
to suspect parietal thrombosis in the lumen of the left ICA 
of up to 14 mm length that narrowed the lumen in the zone 
of anastomose to 80% (Figure 5) .
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Fig. 3. Intraoperatively, in the surgical access to the descending thoracic aorta, collaterals from the coronary arteries  
are visualized.

Fig. 4. Intraoperatively, after descendoaorto-common carotid artery prosthetics on the left: the final anastomosis with bifurcation 
of the common carotid artery on the left (A); proximal anastomosis with descending aorta (B).

In 1 .5 hours after CT of BCA, the patient developed an 
episode of intensive extended headache, elevation of the 
arterial pressure in the lower limbs to 200/100 mm Hg . 
With the account of the identified alterations and a high 
risk of occlusion of the reconstruction zone, a decision 
was made about the necessity of emergency surgery in the 
scope of reconstruction of distal anastomosis of descendo-
aorto-carotid shunt . 

Intraoperatively, local detachment of intima 
about 2–3 mm with flotation was revealed in the area  
of distal anastomose, that probably occurred in the 
zone of compression of the artery (traumatization of the 
artery with a clamp) . Resection of the distal anastomosis  
of the aorto-carotid prosthesis, separate prosthetics  
of ICA and of the external carotid artery were performed, 
as well as prosthetics of the external carotid artery  
with addition of a 6 mm piece of PTFE prosthesis  
(Figure 6) . 

After the operation, the patient was transferred to 
RICU for the dynamic observation . After one day, the 
drainage was removed from the wound on the neck; 
the patient was moved to the specialized department 
where conservative antiplatelet (acetyl salicylic acid), 
anticoagulant (calcium nadproparin in preventive doses), 
antibacterial, analgesic therapy and pulse-therapy with 
methyl prednisolone (Solu-Medrol® 1000 mg, 3rd day 
course was planned) were conducted .

On the 2nd day after the operation, the patient had 
an episode of extended headache of high intensity, 
psychomotor excitement, buildup of the previously 
existing neurological deficit (aggravation of right-sided 
paresis to 2 points, the appearance of total aphasia), 
an episode of partial tonic seizures in the right (paretic) 
limbs (eliminated by diazepam 10 mg intravenously in the 
RICU) . Arterial pressure in the lower limbs was 170/80 
mm Hg . An emergency CT scan of the brain showed a 
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Fig. 5. Computed tomography of brachiocephalic arteries in the angiographic mode after transfer from a gynecological hospital: 
alterations in the zone of bifurcation of the carotid artery interpreted as parietal thrombosis (the zone of the expected thrombosis 
is isolated). 

Fig. 6. Separate prosthetics of the internal and external carotid arteries on the left.

picture of fresh hemorrhage into the area of cystic post-
ischemic alterations in the left parietal zone (Figure 7) . 
The authors believe that, probably, the initial rise in the 
arterial pressure in this patient after the first and second 
operations was induced by direct intervention on the 
carotid arteries .

In the RICU, stabilization of the patient’s condition 
was achieved, antiplatelet and anticoagulant therapy 
was cancelled . For urgent indications, the patient was 
transferred to a multidisciplinary hospital with a possibility 

of rendering neurosurgical and neurological care . Within 2 
weeks, conservative treatment was carried out, and then 
neurological rehabilitation . 

On control examination in 1 .5 months — complete 
recovery of the neurological status to the initial parameters; 
according to the data of DS, the shunt was passable and 
functioned adequately .

The patient continues to stay under observation of a 
vascular surgeon and a rheumatologist on an outpatient 
basis .
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DISCUSSION
The presented observation is an extremely rare case 

of formation of collaterals in Takayasu arteritis . In the 
literature, only three cases of such patents are reported 
with collaterals to the cerebral vessels (two cases of 
anastomoses between coronary arteries and carotid 
arteries [8, 9] and one — from the RCA to SA [10]) . Such 
collateral blood flow is considered to be a compensatory 
mechanism for maintaining the blood flow in the brain [8] . 

In the described clinical case we dealt with an extremely 
severe course of Takayasu arteritis with occlusion of the 
BCT, right CCA, left CCA, right ICA, occlusion of the left ICA 
(“bald arch” syndrome) . The probable cause of such course 
of the disease was late referral of the patient for medical 
assistance and lack of the adequate basic therapy .

The formation of such an unusual pathway of collateral 
circulation in the patient can be attributed to the absence of 
the possibility of collateral compensation from the system 
of subclavian and intercostal arteries and by severe chronic 
ischemia of the brain . Blood is supplied to the brain from 

the system of carotid arteries and vertebral arteries which 
form circle of Willis inside the brain . In the given case, 
there was occlusion of both CCA, which explains formation 
of collaterals with the vertebral arteries . 

Usually, causes of angina pectoris in patients with 
NAA are spread of arteritis to the coronary arteries, 
insufficiency of the aortic valve, hypertrophy of the left 
ventricle [11] . In our case, the patient did not have any of 
these conditions, her angina pectoris can only be explained 
by the existence of unusual collaterals and development of 
transient stealing syndrome .

CONCLUSION
In the given case, coronary angiography revealed the 

existence of unusual collateral blood supply . Coronary 
angiography is indicated to all patients with anginal type of 
pain with Takayasu syndrome to rule out the involvement 
of the coronary arteries . No methods of correction of 
coronary stealing syndrome are reported in the literature . 

Fig. 7. Computed tomography of the brain with the underlying progression of neurological symptoms: hemorrhage into the area of 
ischemic alterations after past acute cerebrovascular event in 2005.
Notes: in red, fresh acute cerebrovascular event of hemorrhagic type is shown, in yellow — old ischemic focus.
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There exist only suggestions of a possibility of treatment 
using transcutaneous embolization and surgical ligation 
[8] . Probably, in each specific case the decision should be 
made individually . We did not find any significant changes 
of the myocardium in the given patient, therefore, it was 
decided to refrain from intervention on the coronary arteries 
in the main stage of the operation, with further evaluation 
of changes in the clinical condition of the patient .
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