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Surgical Repair of an Idiopathic Pediatric Popliteal  
Artery Aneurysm
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Abstract

Popliteal artery pseudoaneurysms are uncommon in young individu-
als, especially without an underlying connective tissue disorder. We 
present a case of a 14-year-old female who presented with acute lower 
limb ischemia due to a popliteal artery pseudoaneurysm. The patient 
had no personal or family history of a connective tissue disorder. 
Following radiological confirmation of diagnosis and reviewing the 
available literature on the topic, the child underwent open surgical 
intervention with a great saphenous vein interposition graft result-
ing in limb salvage. Intraoperative specimens underwent histologi-
cal and microbiological examination and no evidence of infection, 
connective tissue disorder, or vasculitis was identified. The patient 
subsequently underwent genomic sequencing which did not identify 
any potential causative factors. This case highlights the importance 
of considering rare vascular pathologies in young patients presenting 
with acute limb ischemia. While the evidence base is sparse, the most 
common management of symptomatic pediatric aneurysms/pseudoa-
neurysms is open surgical interposition graft repair using autologous 
great saphenous vein and therefore we recommend this modality for 
treating this unusual presentation.
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Introduction

Idiopathic lower limb aneurysms are a rare entity in the pedi-
atric population, with only a handful of reported cases in the 
literature, illustrated in Table 1 [1-13]. There have previously 
been cases reported to be secondary to blunt and penetrat-

ing trauma [4, 14], hereditary exostosis [15], infection [16], 
and osteochondroma [17]. In previous instances, idiopathic 
pediatric popliteal pseudoaneurysms (IPPPs) have also been 
reported [1-3]. The most common presentations were acute 
limb ischemia, leg pain, pulsatile swelling with or without 
foot drop. Previous cases were all managed with open surgi-
cal repair with excision of popliteal aneurysm and end to end 
anastomosis or bypass using vein or Dacron via either a medial 
or posterior approach. We report a further case of IPPP and its 
surgical management.

Case Report

A 14-year-old girl was referred to the venous thromboem-
bolism (VTE) clinic following general practitioner (GP) re-
view, with a 4-day history of pain in her right calf and pain 
and paresthesia in her right foot. There was no documenta-
tion of peripheral pulse status in the patient clinical records 
from the GP, and the initial differential diagnosis was deep 
vein thrombosis (DVT), which prompted a referral to hospital 
for venous duplex scanning the same day. Initial imaging was 
negative for DVT but reported focal increased echogenicity 
in the gastrocnemius muscle at the point of maximum tender-
ness, which may represent a focal muscle sprain or tear. The 
report prompted a referral to the pediatric team the same day 
who did not document any assessment of peripheral pulses but 
made a further referral to the orthopedic team who reviewed 
the patient on the same evening. The documented orthopedic 
clinical assessment revealed an expansile and pulsatile swell-
ing in the popliteal fossa and absent right-sided foot pulses and 
they subsequently made a referral to the vascular surgery team 
who reviewed the patient on the same evening. On reviewing 
the history, the patient had denied any recent or previous blunt 
trauma to her popliteal fossa and no recent history of infec-
tion. The patient had been asymptomatic up until date of index 
symptom, whereafter she had difficulty mobilizing due to pain. 
She had been systemically well, was apyrexial, and inflamma-
tory markers were within normal range. There was no family 
history of connective tissue disorders, and the patient had no 
phenotypical features of these.

Given this unusual presentation in a pediatric patient, we 
wanted to confirm our working diagnosis of a popliteal aneu-
rysm, assess for any other aneurysms, and need cross-sectional 
imaging to plan surgical intervention. Magnetic resonance im-
aging was not considered due to difficulties in obtaining this at 
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our institution and the need for prompt intervention. Following 
consultation with the pediatric and radiology teams, a com-
puted tomography (CT) scan of whole aorta and peripheral an-
giogram was performed, demonstrating a 3.7 cm wide-necked 
saccular aneurysm (Fig. 1) arising from the second segment of 
the popliteal artery. There was some focal calcification within 
the aneurysm wall, suggesting that it may not be entirely acute. 
There was also irregular thrombus within the aneurysm sac and 
downstream focal occlusion of the anterior tibial artery and the 
posterior tibial artery at the ankle with poor flow into the foot 
secondary to distal embolization. No evidence of visceral or 
large vessel aneurysm was identified.

In-depth discussions were made with the patient and her 
parents about the rare diagnosis and its etiology, the need to 
send specimens for histological and microbiological assess-
ment, the risks of complications from surgery, likely post-op-
erative stay, need for antiplatelet therapy, and post-discharge 
graft surveillance. The patient was at an age where she could 
understand what was going on and indeed co-signed the con-

sent form once the decision to operate was made.
A decision was made to use a posterior approach to explore 

her popliteal artery, obtain specimens, washout the wound, and 
perform vascular reconstruction. Following induction of anes-
thesia, the patient was positioned prone with the knee slightly 
flexed. The great saphenous vein (GSV) was scanned on the 
operating table and marked, as was the position of the popliteal 
pseudoaneurysm and normal proximal and distal vessel. A ver-
tical incision was made over the popliteal artery and proximal 
and distal vascular controls were obtained prior to exploration 
of the pseudoaneurysm (Fig. 2).

Following systemic heparinization, proximal and distal 
popliteal artery was clamped. The pseudoaneurysm was teth-
ered to the popliteal vein which was mobilized where possible 
but where dissection of the sac would have increased the risks 
of venous injury this was left. While there were no features to 
suggest a mycotic pseudoaneurysm, sac and thrombus were 
sent for histological and microbiological assessment prior to 
irrigating the wound with saline.

Table 1.  Review of the Literature of Cases of Pediatric Popliteal Artery Aneurysm/Pseudoaneurysm

Authors Age Gender Clinical pres-
entation

Surgical 
approach Surgical procedure

Postoperative 
antiplatelet/an-
ticoagulation

Current case 14 Female Acute limb 
ischemia

Posterior Interposition graft with GSV 3 months aspirin

Tolstano et al 
2021 [1]

5 Male Swelling, visible 
veins and purplish 
discoloration

Medial Interposition graft with GSV Not specified

Sivaharan et 
al 2019 [2]

6 Male Acutely 
ischemic foot

Medial Interposition graft with GSV At least 3 months 
LMWH for 
secondary patency

Abich et al 2021 [3] 16 Male Acute knee pain 
and tightness

Posterior Interposition graft with GSV Not specified

Megalopoulos 
et al 2007 [4]

4 Male Pulsatile mass 
popliteal fossa/
foot drop

Posterior Interposition GSV Not specified

Nasir et al 2022 [5] 8 Male Dull pain 
behind knee

Posterior Contralateral GSV Not specified

Notrica et al 2016 [6] 15 Female Acute leg pain Medial Interposition GSV LMWH and aspirin
Perez-Burkhardt 
et al 2003 [7]

14 Male Painful, pulsatile 
mass

Posterior Popliteal pseudoaneurysm repair 
by primary suturing of defect

Not specified

Stinnett et al 1987 [8] 10 Female Acute leg pain Not specified Interposition GSV Not specified
Rangdal et al 2013 [9] 8 Female Palpable mass Not specified PTFE interposition graft Not specified
Pavic et al 2011 [10] 14 Female Pulsatile mass Not specified Repair of popliteal pseudoaneurysm/

primary suture repair
Not specified

Al-Hadidy et 
al 2007 [11]

16 Male Swelling and pain Not specified Excision of popliteal pseudoaneurysm 
and GSV interposition

Not specified

Nasr et al 2022 [12] 17 Male Acute limb 
ischemia

Posterior Excision of popliteal pseudoaneurysm 
and end to end anastomosis

Not specified

Onan et al 2014 [13] 12 Male Knee swelling/
foot drop

Medial Excision of popliteal pseudoaneurysm 
and primary end to end anastomosis

Not specified

GSV: great saphenous vein; LMWH: low molecular weight heparin; PTFE: polytetrafluoroethylene.
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The wide neck was not suitable for primary closure and 
so a popliteal interposition graft using reversed GSV was per-
formed using a continuous 7/0 Prolene suture (Fig. 3). Prior 

to performing the anastomoses, a Fogarty embolectomy cath-
eter was passed distally in an attempt to improve the inflow 
into her foot. However, we were unable to pass the distally 
thrombosed vessel. Following the surgical repair and remov-
al of drain, the patient’s foot pain and paresthesia resolved. 
She remained in hospital for 3 days post-operatively and was 
discharged home with a 3-month course of aspirin. Microbial 
culture was negative at 48 h and histological evaluation dem-
onstrated no convincing medial myxoid degeneration of the 
wall, no granulomas, fungal elements or evidence of active 
vasculitis or malignancy. They concluded no specific features 
to indicate etiology.

At 6-week follow-up review, the wounds had completely 
healed, and the patient had resumed physical exercise classes 
at school. Duplex ultrasound on the day of this follow-up re-
view (one stop surveillance scan) demonstrated the interposi-
tion graft and both anastomoses to be patent, with no stenoses 
with good volume triphasic flow seen in the distal below knee 
popliteal artery. The patient will continue with ultrasound sur-
veillance for at least 12 months. The patient was subsequently 
reviewed in a regional clinical genetics clinic and no evidence 
of connective tissue abnormalities has been found.

Discussion

IPPP has only been previously reported in a handful of cases 
and reported to be secondary to blunt and penetrating trauma 
[4, 14], hereditary exostosis [15], infection [16], and osteo-
chondroma. While we likely will never know why this patient 
developed this diagnosis, given the calcification within the an-
eurysm wall, our theory is that the patient may have sustained 
blunt trauma to her popliteal fossa in her distant past and could 
not remember this happening.

Figure 1. Coronal multi-planar reconstruction of the lower limb vessels 
demonstrating the right popliteal pseudoaneurysm (arrow).

Figure 2. Popliteal pseudoaneurysm visible via posterior surgical approach.
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A meta-analysis including only one small randomized 
controlled trial comparing outcomes of endovascular versus 
open repair in the management of asymptomatic adult pop-
liteal artery aneurysms found no difference in assisted or unas-
sisted patency at 4 years follow-up [18]. No previous cases of 
IPPP management opted for an endovascular approach, and we 
do not think endovascular repair in a symptomatic or pediatric 
patient would be appropriate due to the discrepancy in size of 
stent and artery as the child grows and the need for long-term 
antiplatelet therapy. In our case, we were also unsure of any 
infective etiology and so did not want to insert any prosthetic 
material into the patient.

The operative approach in each case has involved either a 
posterior or medial approach, as detailed in Table 1. We chose 
a posterior approach over the medial approach as we wanted 
to send histological and microbiological specimens, which we 
would have been unable to obtain via a medial approach. It 
would also enable us to perform an interposition rather than an 
exclusion bypass, using a shorter conduit and we thought this 
would be the best method of restoring her anatomy and enable 
vessel remodeling. The anastomotic technique used in majority 
of the published reports was interrupted sutures, ensuring long-
term patency with future growth, by avoiding “purse-string” 
effect. Retardation of extremity growth is a major concern in 
pediatric population and revascularization; hence anastomosis 
choice needs to be considered. Choice of conduit is another con-
cern. Autologous GSV graft was the preference in the majority 
of previous cases [1, 3, 4, 14, 15-17], and this would be desirable 
considering the size mismatch with the use of prosthetic con-
duit, during the course of growth in children. Having reviewed 
the limited literature on this topic, we opted for a GSV conduit 
for our patient as we were unsure whether there was an infec-
tious etiology and this would be our usual conduit of choice in 
an adult. Femoral vein has been reported [19] as a conduit to 

treat idiopathic iliac aneurysms in a younger patient due to con-
cern of size mismatch and prophylactic compression stockings 
were prescribed to prevent chronic venous insufficiency. The 
patient has so far had graft surveillance for 12 months and she 
will undergo long-term surveillance until she is an adult. In a 
case report and review of literature, Halpern et al [20] noted that 
in cases of multiple idiopathic aneurysms in pediatric age group, 
the upper extremity arteries are involved in 92% of patients, the 
aortoiliac region in 92% of patients, and the renal/mesenteric 
vessels in 77% of cases. Lower limb and cerebrovascular arter-
ies were involved to a lesser extent. Previous case reports have 
not all documented the use of antiplatelets or anticoagulants fol-
lowing treatment of IPPP, with only one giving low molecular 
weight heparin (LMWH) alone [2] for at least 3 months and one 
giving LMWH and aspirin [4] for an unspecified duration of 
time. Other authors [21] have recommended aspirin for a period 
of 6 months postoperatively in pediatric non-aortic arterial aneu-
rysms, cognizant of the risk of Reyes syndrome. After consult-
ing the pediatric and hematology teams, we started aspirin in our 
patient and continued for 3 months.

Conclusions

Pediatric arterial aneurysms, although encountered infre-
quently, often have an identifiable underlying cause. These 
etiologies may include iatrogenic factors, connective tissue 
disorders, or the presence of osteochondromas. However, 
idiopathic arterial aneurysms affecting the lower extremities 
remain exceptionally rare in children. These complex vascu-
lar diseases necessitate individualized surgical approaches, 
considering patient age and anatomical factors, while mini-
mizing perioperative risks and ensuring long-term durabil-
ity. Whilst the evidence base is sparse, the most common 

Figure 3. Interposition graft repair using reversed great saphenous vein.
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management of symptomatic pediatric aneurysms/pseudoa-
neurysms is open surgical interposition graft repair using au-
tologous GSV and therefore we recommend this modality for 
treating this unusual presentation. A comprehensive follow-
up plan, incorporating non-invasive studies and imaging, is 
crucial, given the pediatric patient’s overall health and antici-
pated extended lifespan.
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