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Open repair of a symptomatic popliteal artery aneurysm
in a 71-year-old patient: Case report
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Uvod: Nej¢ast&jsim mistem pro tvorbu aneurysmatu periferni tepny je poplitealni tepna (PA). Klinické pro-
jevy aneurysmatu poplitealni tepny (PAA) sahaji od zjisténi asymptomatické pulsatilni poplitedini rezistence
pfi rutinnim fyzikalnim vySetieni az po akutni ischemii ohroZujici koncetiny.
Prezentace pfipadu: Pfedstavujeme pripad 71letého pacienta se 100m klaudika¢nim intervalem na levé dol-
ni koncetiné, s hmatnou pulsujici rezistenci v levé podkolenni jamce. Na zakladé vysledk(i CT angiografie
bylo diagnostikovano aneurysma proximalni poplitealni tepny. Pro resekci aneurysmatu byl pouzit dorzalni
pristup. Aneurysma bylo peclivé vypreparovano mezi svaly m. semimembranosus a m. biceps femoris. Cévni
svorky byly umistény nad proximdlni PAA na distalni arteria femoralis superficialis (DSFA) a na poplitedIni
tepnu mezi segmenty PA1-PA2. Aneurysma bylo odstranéno a byla provedena chirurgickd revaskularizace
s kone¢nou anastomézou na DSFA a proximalni PA pomoci vaskularni protézy 7 mm polyethylentereftald-
tu. Pacient byl propustén tieti pooperacni den bez jakychkoli komplikaci s prichodnou cévni rekonstrukci
a hmatatelnymi perifernimi pulsacemi. Pacient zUstava s prdchodnou cévni rekonstrukci ¢tyfi mésice po
operaci bez ultrasonografickych zndmek stendzy.
Zavér: Oteviend chirurgickd resekce zUstavé zlatym standardem v 1écbé PAA s lepsimi dlouhodobymi vy-
sledky nez endovaskularni techniky. Nové endovaskularni techniky se vsak stavaji sofistikovanéjsimi, coz
nam umoznuje pouzivat tyto endovaskularni modality jako alternativni moznost lécby u vybranych pacientd
© 2019, CKS.

ABSTRACT

Introduction: The most frequent site for true peripheral artery aneurysm formation is the popliteal artery
(PA). The clinical presentation of popliteal artery aneurysm (PAA) ranges from the finding of an asymptoma-
tic pulsatile popliteal mass on routine physical examination to acute limb-threatening ischaemia.

Case presentation: We are presenting a case of a 71-year-old male patient with 100 m claudication interval
on the left lower extremity, with a palpable pulsating circular resistance in the left popliteal fossa. Based on
CT angiography results, the patient was diagnosed with a proximal popliteal artery aneurysm. A posterior
approach was used for the dissection of the aneurysm. The aneurysm was carefully dissected between semi-
membranosus and biceps femoris muscles. Vascular cross-clamps were placed above the proximal PAA on the
distal superficial femoral artery (DSFA) and below on the popliteal artery between PA1 and PA2 segments.
The aneurysm was removed, and surgical revascularisation with end-to-end anastomosis to the DSFA and
proximal PA was performed with a 7 mm polyethylene-terephthalate vascular prosthesis. The patient was
discharged on the third postoperative day without any complications with patent vascular graft and palpa-
ble crural arteries. The patient remains with a patent prosthetic graft 4 months after the surgery without
any ultrasonographic signs of stenosis.

Conclusion: Up-to-date, open surgical resection remains a gold standard in the treatment of PAA with su-
perior long-term results over endovascular techniques. Nevertheless, new endovascular techniques are be-
coming more sophisticated, allowing us to use these endovascular modalities as an alternative treatment
option in selected patients.
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Introduction

The most frequent site for true peripheral artery aneu-
rysm formation is the popliteal artery (PA)." However, it is
still challenging to determine true popliteal artery aneu-
rysm (PAA) prevalence in general population. Due to the
improvements in diagnostic modalities and an ageing po-
pulation, its prevalence seems to be on the rise.? The pre-
valence of PAA based on a screening study is estimated
to be approximately 1%.3> However, Tuveson et al. had
shown that its prevalence seems to be even greater in pa-
tients with abdominal aortic aneurysm.* The defining size
of classifying PA as a PAA differs among authors. Some
authors define PAA as a diameter of PA exceeding 0.7
c¢m, while others report threshold value of 2 cm, or 150%
of the normal artery diameter."> The clinical presentation
of PAA ranges from the finding of an asymptomatic pul-
satile popliteal mass on routine physical examination to
acute limb-threatening ischaemia. It is strongly believed
that the probability of thromboembolic complications
is directly proportional to the size of the PAA.® The inci-
dence of rupture of PAA is estimated to be around 2%.’
Up-to-date, open surgical resection remains a gold stan-
dard in the treatment of PAA with outstanding long-term
results. Nevertheless, new endovascular techniques such
as Viabahn stent graft or highly flexible PTFE lined niti-
nol stents are becoming more sophisticated.® This allows
us to use these endovascular modalities as an alternative
treatment option with improving results.>°

Case presentation

A 71-year-old male patient with 100 m claudication in-
terval on the lower left extremity was advised to our
department for clinical examination and evaluation.
The patient’s medical history and medical background
revealed: arterial hypertension (WHO Stage 1), ischaemic
heart disease (non-ST myocardial infarction vs vasospasm
without the need of endovascular or surgical interven-
tion managed by pharmacotherapy in August of 2000),
and benign prostate hyperplasia. The patient’s pharma-
cotherapy at the time was acetylsalicylic acid, ACl-inhibi-
tor, alpha blocker, and a statin.

During a clinical examination, a pulsating circular re-
sistance approximately 4 cm in diameter was palpated in
the left popliteal fossa. CTAG was performed and revea-
led an occluded aneurysm of the proximal PA. The aneu-
rysm dimensions were 4.6 x 4 x 5.4 cm (Figs.1. and 2). The
crural arteries showed no signs of micro-embolisations
from the aneurysm. Based on a CTAG finding the patient
was indicated for surgical resection of the PAA.

The surgical procedure was performed under general
anaesthesia. A posterior approach was used for the dis-
section of the aneurysm. After the incision was made, the
aneurysm was carefully dissected between semimembra-
nosus and biceps femoris muscles (Fig. 3). Popliteal vein
and tibial nerve were carefully dissected and secured to
prevent their damage during aneurysm resection. Af-
ter the aneurysm dissection was complete, 10,000 units
of heparin were administered to the patient. Vascular
cross-clamps were placed above the PAA on the DSFA

Fig. 1 - CTAG of the left popliteal fossa with occluded proximal po-
pliteal artery and popliteal artery aneurysm (longitudinal section)

Fig. 2 - CTAG of the left popliteal fossa with occluded proximal
popliteal artery aneurysm (transverse section)
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and below on the popliteal artery (PA1-PA2 border). The
aneurysm was removed, and surgical revascularisation
with end-to-end anastomosis to the DSFA and proximal
PA was performed with 7 mm Gelsoft vascular prosthesis
(Vacutek, Vascutek Terumo Group, Scotland). Afterwards,
a protamine sulphate (protamine sulphate to heparin
ration 1 : 1) was administered to the patient, and the
wound was closed in anatomical layers. The patient was
discharged on the third postoperative day without any
complications with palpable crural arteries. The patient
remains with patent prosthetic graft 4 months after the
surgery without any ultrasonographic signs of stenosis.

Discussion

Three distinct medical conditions affecting PA share si-
milar clinical symptomatology: cystic adventitial disease,
PA entrapment syndrome, PA aneurysm." It is essential to
recognise and differentiate between these conditions as
PAA is the prevailing cause of non-traumatic amputation
of the lower limb."? PAAs are bilateral in 50-70% of cases
and are predominantly affecting males in the sixth and
seventh decennium of their life.' The incidence of rupture
of PAA is estimated to be around 2%.’

Up-to-date, the gold standard in the treatment of PAA
has been surgical resection of the aneurysm and bypass
grafting using either prosthesis graft or autologous vein.
It has been clearly established that aggressive approach

Fig. 3 - Resected left proximal popliteal artery aneurysm (arrow:
AP2 segment)

to cardiovascular risk reduction (blood pressure control,
dietary adjustments and smoking abstinence, antiplatelet
treatment, normal blood glycaemia) can prolong grafts’
patency and improves patients’ survival.™

An alternative treatment option for PAA is the use
of endovascular devices. A study by Cervin et al. had de-
monstrated inferior results of endovascular devices when
compared to open repair. The endovascular devices had
shown lower patency at three months and one year when
compared to open repair." This was attributed to the
stresses caused by the knee movement as was clearly de-
monstrated by Moéllenhoff et al. work on the Viabahn co-
vered stent graft.” Golchehr et al. showed in their meta-
-analysis that complications associated with endovascular
devices such as stent fractures are occurring in almost one
third of devices used in the popliteal region.'® Despite the
unknown durability and lower patency of endovascular
devices, in high-risk patients, this treatment option is
a beneficial and safe treatment modality."”

In conclusion, an open repair of PAA with bypass graf-
ting shows better long-term results regarding the paten-
cy and lower incidence of complications than endovascu-
lar repair.'® Thus, open surgical treatment of PAA remains
still the gold standard. But the ever-evolving endovascu-
lar devices like Viabahn stent graft or highly flexible PTFE
lined nitinol stents are becoming more and more sophis-
ticated.® Therefore, these devices are becoming a strong
competitor for traditional open repair of PAA and should
be considered as an alternative treatment modality for
selected groups of patients.

Conclusion

Endovascular repair of PAA is an attractive alternative to
a standardised open repair. The question regarding the
durability and long-term results of endovascular devices
is still not fully answered as these devices are becoming
more and more sophisticated. Up-to-date an open surgi-
cal repair of PAA with bypass grafting shows better long-
-term results regarding the patency and lower incidence
of complications than endovascular repair. However, in
high-risk patients, the use of endovascular techniques
seems to be a feasible and safe treatment option.
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