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Aneurysmatic Dilation of Autovenous Conduit
After Coronary Bypass Graft: Clinical Case

PesloMe

YunTbIBasA pacnpoCcTPaHEHHOCTb CEPAEYHO-COCYANCTON NAaTONOrMMN U POCT BbIMOIHEHWS KOPOHAPHbBIX BMELIATENbCTB, B TOM YMC/1e, KOPOHAPHOTO LYH-
TIAPOBaHVIFI (KUJ), TepaneBTquCKoe Ha6mo,qu|Ae N OUEeHKa pe3yanaTOB, a TaKXe BO3MOXHbIX OCIIO)'KHEHI/Iﬁ B p,aHHOVI KOFOpTe nauneHToB ABAAETCA
aKTyaanOI‘/'I npoGneMof/’l KANHUKU BHyTpeHHMX 6one3He|}'1. AyTOBeH03HbIe KOHAyVITbI, a UMeHHO 60/1bLLIaﬂ NOAKOXHaA BeHa AB/1AeTCA O4HUM U3 CaMbIX
pacnpoapaHeHHux KOHAyMTOB BO BpeMﬂ KOpOHapHOFO LIJyHTMpOBaHI/IFI. COOGLIJ,aeMaFI 4aCTOTa He3Ha4YuTe/IbHOro pacmMpeva TpaHCI‘IﬂaHTaTOB 60/1b-
L0 MOAKOXHOW BeHbl, cnosibyembix Ana KLU, BapempyeT A0 14 %, oaHaKo 3HauMTeNbHOe pacluMpeHe aHeBpu13Mbl BCTpeyaeTca peako. [Npu npose-
AEHUM KOpPOHapoaHr1orpadum UV My/IbTUCNIMPabHOM KOMMbIOTEPHOW aHrMorpadum BO3MOXHO YCTaHOBUTb UCTUHHbIE pa3Mepbl aHEBPU3MbI, O HAKO
Hanunyme NpUCTEHOYHBIX TPOMOOB MOXET UCKA3UTb UCTUHHYIO KapTUHY. B KayecTBe OC/IOXHEHUI MOTYT BO3HUKATb: CAAB/IEHNE HAaTUBHbIX KOPOHAPHBIX
COCy/AOB, ANCTaNbHasA 3M60/1M3aU,MFI, nuwemMunsayma MMoKapAaa, caasaeHue npaBoro npeacepama nam oﬁpasoBane CBMLLIA M ero pa3pblB B NpaBoe npea-
cepaue. B ctaTbe 06cyxaaeTca peAKUIA KAMHUYECKWIA Clyyali aHeBPU3MaTUYECKOrO paclipeHna ayTOBEHO3HOMO KOHAYMTa A0 7,3 cM nocne 23 eT Ko-
pOHapHOFO I.IJyHTI/IpOBaHVIﬂ. yLWITbIBaFI, 4yTo pa3BVITI/Ie aHeBpVI3M n I'ICGBAOaHeBPVBM none KOpOHapHOFO LLIyHTVIpOBaHVIﬂ MOXeT BO3HUKATb KaK B paHHVIe,
TaK U B No3gHue CpOKVI, K/IMHU4YeCKasa HaCTOPO)KeHHOCTb Heo6XOAMMa Ha BCeM nepMo,qe AVICI'IchepHOFO Ha6l1}0p,eHVIﬂ n AO/NKHa coYeTaTbCA C MH¢Op-
MVIPOBaHVIEM naymneHTa. B cTatbe 06Cy)+(,anOTCF| ANarHocTnyeckmne n ﬂeLIEﬁHble anropmmm I'IPVI BbIAB/IEHUN aHEBPVBM n I'ICEB,CI,OBHEBPVBM.
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Abstract

Considering the prevalence of cardiovascular pathology and the increase in coronary interventions, including coronary artery bypass grafting (CABG),
therapeutic observation and assessment of results, as well as possible complications in this cohort of patients is an urgent problem in the clinic of
internal medicine. Autovenous conduits, namely the great saphenous vein, is one of the most common conduits during coronary artery bypass grafting.
The reported incidence of minor dilation of great saphenous vein grafts used for CABG varies up to 14 %, but significant dilation of the aneurysm is
rare. When performing coronary angiography or multispiral computed angiography, it is possible to establish the true size of the aneurysm, but the
presence of mural thrombi can distort the true picture. Complications may include compression of the native coronary vessels, distal embolization,
myocardial ischemia, compression of the right atrium, or fistula formation and rupture into the right atrium. The article discusses a rare clinical case
of aneurysmal dilatation of an autovenous conduit up to 7.3 cm after 23 years of coronary artery bypass grafting. Considering that the development
of aneurysms and pseudoaneurysms in the field of coronary bypass surgery can occur both early and late, clinical vigilance is necessary throughout
the entire period of follow-up and informing the patient. The article discusses diagnostic and treatment algorithms for identifying aneurysms and
pseudoaneurysms.
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Introduction

Taken the incidence of cardiovascular pathologies
and an increase in the number of revascularisation pro-
cedures, therapeutic follow-up and results assessment,
as well as evaluation of possible complications in this
population are a relevant issue of the clinical internal
medicine. One of the methods of myocardium revas-
cularisation in ischaemic heart disease is coronary
bypass surgery (CBS) [1]. In clinical practice, the most
common conduit is vena saphena magna [2]. Auto-
venous conduit dissection and significant extension
(aneurysm) are rare; however, a minor autovenous con-
duit dilatation is recorded in up to 14 % of cases [3].

There are pseudoaneurysms and true aneurysms;
thus differential diagnosis is challenging. Pseudoa-
neurysms are not covered with endothelium and are
a focal extension with a haematoma in proximal and
distal sections of the conduit. Pseudoaneurysms are
more common and appear earlier than true aneurysms;
they rupture more easily because of a thinner wall. True
aneurysms are less common and involve all wall of the
transplant body [4].

Usually (12-47 %), chest X-ray shows this complica-
tion as an asymptomatic irregular mass. Coronary angi-
ography or multispiral computed angiography (MSCT-
angiography) allow identifying the true dimensions of
an aneurysm; however, parietal thrombi can distort the
true picture [5]. Complications can include compres-
sion of intact coronary vessels, distal embolisation,
myocardial ischaemia, right atrium compression or fis-
tula formation and its rupture in the right atrium [5,6].

Clinically, conduit aneurysm can be associated with
angina (13-24 %), myocardial infarction (12-23 %);
fit of coughing or sudden death are less common [6,7].
Rupture is observed only in 8 % of cases and is accom-
panied by catastrophic complications and death [8].
Of note, development of aneurysms and pseudoan-
eurysms is a late complication; however, according to
literature, they can appear at earlier stages [4]. There-
fore, clinicians should be vigilant in order to diagnose
aneurysmal dilatation of the transplant after CBS,
irrespective of the time of surgery; and timely imag-
ing examination (MSCT-angiography, coronary angi-
ography) should be performed, especially in comorbid
patients with arterial hypertension, diabetes mellitus
and peripheral artery disorders.

Taking into account that aneurysms and pseudoa-
neurysms after coronary bypass surgery can develop
both at early and late stages, clinical suspicion of pri-
mary care providers is essential over the entire period
of patient’s follow-up care. Below is the discussion of
a clinical case of dilated autovenous conduit 23 years
after coronary bypass surgery.

Case Study

A male patient, 74 years old, complaining of chest
pain, visited the clinic at the place of his residence, where
he underwent multispiral contrast-enhanced computed
tomography of the thoracic aorta. The patient sent
a CD with thoracic aorta MSCT to the Federal Center
of Cardiovascular Surgery of the Ministry of Health of
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the Russian Federation, Astrakhan, for a telemedical
consultation. His medical record shows that 23 years
ago he underwent a bypass surgery on two coronary
arteries; the left internal mammary artery and the vena
saphena magna were used as conduits.

The contrast-enhanced thoracic aorta MSCT
shows an aneurysmal dilatation of autovenous conduit
with a maximum diameter of up to 7.3 c¢m, with pari-
etal thrombi, a contrast orifice at the aneurysm level
of up to 3.8 cm. At the sinotubular junction level, the
aorta is 2.8 cm; the proximal section of the ascending
aorta is 3.4 cm, proximal sections of the aortic arch are
3.0 cm, and distal sections of the aortic arch are 2.4 cm
(Figure 1 a-T).

Figure 1 a. Contrast-enhanced computed tomography of

the thoracic aorta, sagittal plane
Note: Yellow color — the outer contour of the aneurysmal expansion of the
arteriovenous shunt with partial thrombosis of the lumen. Red color is the residual
contrasted lumen of the arteriovenous shunt

Figure 16. Computed tomography of the thoracic aorta
with contrast, axial plane

Note: Yellow color — the outer contour of the aneurysmal expansion of the
arteriovenous shunt with partial thrombosis of the lumen. Red color is the residual
contrasted lumen of the arteriovenous shunt

Following the MSCT review, the patient was invited
to a face-to-face consultation for examination and
development of a therapy approach. However, the
patient did not have any pain syndrome any more and
refused from further examinations. During case follow-
up, it was found out that the patient had suddenly died
6 months after the consultation. His relatives decided to
refuse from autopsy.

Figure 1 6. Computed tomography of the thoracic
aorta with contrast. Contour of the external size of the
aneurysmally dilated lumen of the arteriovenous shunt

Figure 1 2. Contrast-enhanced computed tomography of
the thoracic aorta.

Note: Axial plane. Yellow color — the outer contour of the aneurysmal expansion
of the arteriovenous shunt with partial thrombosis of the lumen. Red color is the
residual contrasted lumen of the arteriovenous shunt
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Discussion

CBS is a surgery, which allows bypassing atheroscle-
rotic stenotic arteries by using autovenous and autoarte-
rial conduits; it is one of the most common manipula-
tions in cardiovascular surgery, while the vena saphena
magna (VSC) is commonly used as a conduit in CBS
[2, 9]. According to the Russian clinical guidelines,
bypass surgery is still a gold therapy in multiple, hemo-
dynamically significant coronary artery atherosclerosis
[10]. For all patients, it is recommended that bypasses
are the left internal mammary artery, so that the bypass
service life is extended. In addition to internal mammary
arteries, Russian experts recommend using the radial
artery as bypasses for coronary artery stenosis of over
80 % and/or occlusions; for revascularisation of other
branches, autovenous transplants are used [2, 10-11].

Both transplant types are associated with early and
late complications. For autovenous CBS, early compli-
cations are more common during the first year after the
surgery (10-20 %); they include venous occlusion, embo-
lism, infections, arrhythmias, and cardiac arrest [12].
Late complications develop 10-15 years later and include
aneurysmal dilatation of the transplant. There are reports

on early cases of aneurysmal rupture of the conduit, asso-
ciated primarily with infections, endocarditis or sepsis,
which cause venous transplant degeneration. However, it
is possible that transplant aneurysm rupture is not associ-
ated with an infection. Harskamp R.E. et al. (2013) noted
that the main risk factors of aneurysm rupture are female
sex, young age, hypercholesterolemia and a history of car-
diac insufficiency with low ejection fraction [13].
Aneurysmal dilatations of the VSM and pseudoaneu-
rysmal degeneration are rare, but potentially fatal com-
plications, and there are hardly any reports in scientific
literature [5, 14]. Clinical presentation of an aneurysm
rupture includes bleeding, haemothorax and haemor-
rhagic shock [15]. It is worth mentioning that chest
pain is a common symptom of a ruptured aneurysm.
In this clinical case, the retrosternal pain syndrome was
the reason why the patient sought medical assistance;
however, since the pain was cyclic, the patient refused
from any additional interventions. Of note, accord-
ing to the literature, aneurysms are asymptomatic and
stable in a majority of cases; they are diagnosed during
autopsy [16]. The most reliable diagnostic method
for autovenous conduit dilatation or aneurysm rup-
ture is contrast-enhanced thoracic aorta MSCT [17].

AHeBpH3Ma a0PTOKOPOHAPHOIO MOJKOKHOIO BEHO3HOIO TPAaHCILTAHTATA KT (um MPT) eusyaTusanua = KOPOHapHAA aHTHOTpaMMa
Aortocoronary saphenous vein graft aneurysms CT scan (or MRI) = Coronary Angiogram
| A
Mexannyeckoe ocI0KHeHHe?
Mechanical Complication? JIpyroe noxasasue x YES
onepaunu?
Other surgical indication?
HET
NO HET
TopakeHHEIT TPaHCIITAHTAT OKKIIOAHPOBaH? NO Bo3MOKHO HCIIOTB3OBAHHE CTEHTA C JeKaPCTESHHBIM MOKPEITHEM?
Affected Graft Occluded? Covered Stent Feasible
JIA JIA HET
YES YES NO
CHaG:xeHHe y4acTKa MHOKapaa & e Cl er:d St tnonpsrmeu
Myocardial Territory Supplied o =
Orcytereyer/Craboe Vaepennoe/Boasmoe
None/Small Moderate/Large
OueHKa XKH3HECTIOCOOHOCTH
Viability Testing
PVEEL JKM3HECITIOCOBHBI
SCAR VIABLE
UpecKoXHOEe 3aKpEITHE Oneparuesoe Beaenne
Oxxmozgep «Amplatzen) HIH CIHpaTsHAA IMOOIH3ANHA Pe-TpaHCIIaHTAlHA NOPAKEHHOH TEPPHTOPHHE
Percutaneous Closure Surgical Manegement
Amplatzer occluder or coil embolization Re-grafting of affected territory

Figure 2. Algorithm for the investigation and management of aortocoronary saphenous vein graft aneurysms [5]

Abbreviations: CT- indicates computed tomography; MRI — magnetic resonance imaging
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Chest X-ray or echocardiography can be a first-line of
diagnostic search, taken that the sensitivity and speci-
ficity of transesophageal echocardiography in cardiac
pathology identification are 99 % and 98 %, respectively
[18]. However, coronary angiography and MSCT-angi-
ography are essential for diagnosis verification. In this
clinical case, the diagnosis was made with the help of
thoracic aorta MSCT.

In autopsy, transplant histology shows systemic ath-
erosclerosis, myocardial infarction and polymorpho-
nuclear infiltration of the myocardium. If conduit aneu-
rysms are present, fibrin and calcificates are reported in
the long-term period, indicating a long-lasting patholog-
ical process [19]. In this case, there were no autopsy find-
ings for the patient; however, his sudden death allows
assuming aneurysm dissection, which is consistent with
literature.

In their 2023 overview, Mezzetti E. et al. described all
cases of autovenous conduit rupture available in the lit-
erature [7]. According to analysed data, aneurysmal and
pseudoaneurysmal damages are diagnosed more often
in men, however, the mortality is higher among women.
Young men (below 45 years old) are less susceptible to
aneurysmal dilatations than elderly population. It is

worth mentioning that in men, aneurysmal dilatations
rupture more often 5 years after CBS, while in women,
it happens earlier. In this case study, an aneurysm was
diagnosed 23 years after CBS.

There is no standard approach to the management
of patients with diagnosed aneurysmal dilatation of the
transplant. Decisions are made by an experienced car-
diology team taking into account the patient’s anatomic
features and comorbidities [5]. If concurrent cardiosur-
gical correction (revascularisation or valve surgery) is
required, surgery should be performed (aneurysm resec-
tion and bypass if technically possible). In some cases,
transcutaneous treatment is possible using a drug-elut-
ing stent in patients with acceptable anatomic features.
A choice between surgery and transcatheter intervention
should take into account any surgical risks, venous trans-
plant patency and myocardium viability.

A decision-making algorithm was developed by
Ramirez E.D. et al. (2023) and is based on the account of
alternative indications, such as presence of a fistula, rup-
ture or compression of adjacent anatomical structures
(Figure 2) [5].

In an asymptomatic disease, a conservative approach
is possible if a small aneurysm (< 40 mm) is diagnosed

IToxxo K BeZeHHIO A0PTOKOPOHAPHBIX aHEBPH3M TpaHCIIAHTATa TOJIKOXHOMH BEHEI

Approach to aortocoronary saphenous vein graft aneurysms

v

OCTPBIIT/CIIMIITOMHBII1, CBSIA3HHBIIT C KOMITPECCIIEIT
CIIVUAIL
ACUTE/SYMPTOMATIC or COMPRESSION RELATED EVENT

v

PACIIIIPEHHAS BII3VAJII3AIIIIA (KKTA +
AHTTIOTPA®ILSA)
ADVANCED IMAGIII\IG (CCTA + ANGIO)

OCJIOXXHEHHBIIT
JIOXHBII/MCTHHHBII (Pa3psis,
KOMITpECCHA, q)lICTyHIBaIlIU{)
COMPLICATED PSEUDO/TRUE
(Rupture, compression, fistulization)

HEOCJIOXHEHHBIIT
JIOXXKHBIIT/HCTHHHBIIT
UNCOMPLICATED
PSEUDO/TRUE

v

CIIVUAITHBIIT (T30 ITUECKIIIT)/ACIIMITTOMHBIIT
CIIVUAIL
INCIDENTAL/ASYMPTOMATIC

v

PACIIIIPEHHA S BII3VAJIII3AIIIS (KKTA +
AHTTIOT'PA®ILS)
ADVANCED IMAGING (CCTA + ANGIO)

JIOXKHBIIT
PSEUDO

Onenka >40 MM

3KCTPEHHOE BMEILIATEJILCTBO
(nmepeBa3Ka/pe3exms)
EMERGENCY SURGERY (ligation,
resection)

Husknil onepannoHHLIi pHCK

/TN OKKITIOIHPOBAHHEIIT
TPAHCIUIAHTAT
Low surgical risk and/or
occluded graft

JKH3HECIIOCOOHOCTS MHOKAP/1a

Myocardial viability

JKU3HECTIOCOBHBIN | PYBELL

TTOBTOPHOE OITEPATIIBHOE AKIII
SURGERY RE-CABG

Figure 3. Algorithm for Saphenous Vein Graft Aneurysms

OIepanHoOHHOrO >40 mm

pHCKa
Operative risk
assessment

BEICOKHIT ONepalmoBHEIH
PHCK H/HIIH IIPOXOIHMMBI
TPaHCIIAHTAT
High surgical risk and/or
patent graft

Abbreviations: CCTA — coronary computed tomography angiography; PCI — percutaneous coronary intervention, CABG — coronary artery bypass grafting
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accidentally. However, medical follow-up is required,
since aneurysms tend to grow and potentially dissect
(Figure 3) [20].

In order to ensure succession of therapies, a cardiac
rehabilitation program has been developed for post-CBS
patients. According to the Russian clinical guidelines,
Bypass Surgeries in IHD. Rehabilitation and Secondary
Prevention, (2016) [21], cardiac rehabilitation comprises
two stages — an early and a late stage. The late stage —
outpatient cardiac rehabilitation substage — lasts until
the end of the first year after CBS. The patient visits the
clinic routinely once every three months for a control
examination and correction of medical recommenda-
tions; they undergo stress tests (bicycle ergometry test,
treadmill test, 6-minute walking test) in order to develop
an individual rehabilitation program. In accordance with
the Ischaemic Heart Disease Clinical Guidelines (2020),
all THD patients, who develop angina after myocardial
revascularisation, are recommended to undergo imag-
ing examinations in order to confirm myocardial isch-
aemia (exercise echocardiography, or echocardiography
with pharmacological load, or myocardium scintigraphy
with functional tests, or myocardium positron emission
tomography, or perfusion single-photon emission com-
puted tomography of the myocardium, with functional
tests). At the same time, routine control CAG at the early
and late stages after PCI is not recommended, unless
clinical symptoms recur [10].

The Clinical Guidelines on the Follow-up Care of
Patients with Stable Ischaemic Heart Disease by a Pri-
mary Healthcare Provider (2023) also emphasise long-
lasting monitoring with mandatory timely laboratory
and instrumental tests, as well as referral for imaging
examinations [22].

Taking into account that aneurysms and pseudoa-
neurysms after CBS can develop both at early and late
stages, clinical suspicion and patient awareness are
essential over the entire period of follow-up care. This
clinical case illustrates the significance of therapy suc-
cession and patient-oriented approach: patient’s decision
to refuse from further examinations and therapy because
he had not had any symptoms in outpatient settings is
likely to be associated with poor awareness of possible
fatal complications of CBS. Timely hospitalisation and
multidisciplinary approach could have improved the
prognosis for this patient.

Conclusion

Aneurysmal dilatation of an autovenous conduit after
coronary bypass surgery is a rare, but life-threatening
complication of CBS both at late and early stages after the
surgery. Clinical vigilance and successive patient follow-
up with referral for imaging examinations, especially in
the presence of clinical symptoms, will make it possible
to improve prognosis and quality of patients’ life after
revascularisation.
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