
Acta Scientific MEDICAL SCIENCES (ISSN: 2582-0931)

     Volume 7 Issue 3 March 2023

Surgical Interventions in Popliteal Vein Aneurysm - Review of  
Literature, Analysis of Clinical Cases

Sapelkin SV1*, Kuznetsov MR2, Timina IE1 and Chupin AV1

1The National Medical Research Center of Surgery N.A. A.V. Vishnevsky, Moscow, 
Russia
2The First Sechenov Moscow State Medical University, Moscow, Russia

*Corresponding Author: Sapelkin SV, The National Medical Research Center of 
Surgery N.A. A.V. Vishnevsky, Moscow, Russia.

Case Report

Received: January 09, 2023

Published: February 17, 2023
© All rights are reserved by Sapelkin SV., et 
al. 

Abstract
The article provides a brief review of the literature on a rather rare pathology of the main veins - the popliteal vein aneurysm. 

The variants of the clinical picture, possible complications are described. Emphasis is placed on diagnostic methods and differential 
diagnosis of tumor-like formations of the popliteal region. Two own clinical observations with successful treatment of patients with 
this pathology are presented and analyzed. It is shown that active surgical tactics with reconstructive interventions provides a long-
term positive result.
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Aneurysm of the popliteal vein (APV) is a rare pathology of 
the venous system in clinical practice. The first description of an 
aneurysm of such localization in the literature belongs to May 
R. and Nissl R. (1968) [1]. In the mid 70s in the 20th century, the 
first mention of APV appeared as a potential source of massive 
pulmonary embolism [2].

Until now, there is no general opinion on the expansion beyond 
what limits to consider a venous aneurysm. Most often they talk 
about a two-fold increase, although according to other authors, 
such a limit is a three-fold increase in the diameter of a vein [3].

According to the literature, the approximate incidence of APV 
according to ultrasound examinations in patients with symptoms 
of venous insufficiency is 0.1-0.2% [4]. In total, the available 
literature today contains data on several hundred clinical cases of 
diagnosed APV. The largest review with 105 cases was published 
by Bergqvist D., et al. [4]. Published publications and reviews 
include clearly documented cases of this pathology [5-7].

The age composition of patients with APV varies widely - from 
10 to 86 years, with an average age of 51 years. The disease is 
slightly more common in women. The ratio of women/men was 
55/45%.

There is no complete understanding of the etiology of APV 
between researchers. However, the main causative factors for the 
onset and progressive development of this disease are:

• The presence of congenital anomalies of the venous wall;

• Traumatic impact;

• Inflammation;

• Degenerative changes.

Most authors adhere to the point of view that APV refers to stem 
dilated forms of venous malformations. In the clinical picture of the 
disease, three types of the course can be distinguished (Table 1).
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Clinical type Features of the clinical course
1 Asymptomatic type Incidental finding during ultrasound examination
2 Type with local symptoms Local symptoms (swelling, tenderness), as well as symptoms of CVI 

(pain and cramps in the calf muscles, oedema
3 Type with the development of venous 

thromboembolic complications
Venous thromboembolic complications (low-symptomatic DVT, 

symptomatic PE)

Table 1: Types of the clinical course of popliteal vein aneurysm.

CVI - Chronic Venous Insufficiency; DVT - Deep Vein Thrombosis; PE - Pulmonary Embolism.

Differential diagnosis is carried out with other volumetric 
formations of the popliteal region (aneurysm of the popliteal 
artery, Baker’s cyst). Quite often, the diagnosis is made as a finding 
during a routine study for another pathology. There is no exact 
information on the ratio of symptomatic and asymptomatic APV in 
the literature.

When setting indications for surgical treatment in APV, one 
should take into account the rather high frequency of such 
complications as PE. In the earliest publications, the incidence of 
PE in APV was as high as 80%. The widespread use of non-invasive 
research methods (ultrasound, magnetic resonance imaging) 
made it possible to diagnose this pathology as a finding at the “pre-
thrombotic stage”. Accordingly, the incidence of PE in popliteal 
vein aneurysm has decreased according to recent publications 
to 40-45% [8,9]. There are very conflicting data in the literature 
regarding the conservative treatment of APV with anticoagulants, 
the frequency of venous thromboembolic complications is given 
from 0 to 80% [10].

Long-term results of surgical treatment are quite favorable. In 
75% of cases, the patency of venous   reconstruction is good, while 
the risk of repeated PE is eliminated. In this regard, a number 
of authors suggest that all patients should be operated on if 
APV is detected. A more balanced point of view suggests setting 
indications for surgical treatment in case of large and saccular 
aneurysms (danger of parietal thrombosis), and observing small 
asymptomatic APV up to 20 mm in dynamics.

Among the possible options for surgical intervention, surgery 
with lateral (tangential) resection of the aneurysm is most often 
used (43%). This option is preferable to perform with saccular 
aneurysms. With large longitudinal dimensions of the pathological 

formation, resection of the aneurysm with autovenous prosthesis 
can be performed (13%). Ligation of APV is not the best technique, 
although a number of authors perform this variant of intervention 
in elderly patients (7%) [4].

Here are two clinical examples showing different surgical 
tactics in PPV.

Clinical case 1

Women, aged 24, was admitted to the department with 
complaints of pain and the presence of a tumor-like formation in 
the right popliteal region. 10 years ago, during physical education, 
an injury with a basketball, after which a slight swelling in the 
popliteal region began to be noted. The appearance and increase 
in the intensity of the pain syndrome was noted over the past three 
years. She repeatedly applied for consultative help to small medical 
centers: the diagnosis varied from “Baker’s cyst” to “benign tumor-
like formation of non-vascular origin”. The use of venotonics and 
elastic compression did not lead to relief of complaints.

On admission, objectively, in the right popliteal region, a tumor-
like formation of a soft-elastic consistency, compressible, slightly 
painful on palpation, is determined. Slight oedema of the right leg.

According to the results of instrumental examination (duplex 
scanning - DS and magnetic resonance imaging - MRI), an aneurysm 
of the popliteal vein with a maximum diameter of up to 32 mm and 
a length of 50 mm was diagnosed (Figure 1 a, b).

During the operation - Z-shaped access to the popliteal 
vein. During the revision, an aneurysm of the popliteal vein is 
determined with a sharp thinning of the aneurysm wall throughout 
the circumference and the presence of “daughter” aneurysmal 
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protrusions along the anterior wall (Figure 1c). Several venous 
branches D 1-1.5 mm flowed into the cavity of the aneurysm 
along its lower pole, the latter were ligated. There were no traces 
of trauma (sclerosis of surrounding tissues, fibrous bands and 
bridges) noted. After systemic heparinization (6250 units), clamps 
were placed on the popliteal vein above and below the aneurysm. 
The aneurysm was resected. The proximal section of the popliteal 
vein is maximally mobilized. Diastasis between the proximal and 
distal popliteal vein was 45 mm. An autovenous graft was taken 
(valve-containing segment of the great saphenous vein in the 
lower 1/3 of the thigh with a diameter of 2.5 mm). After hydraulic 
dilatation of the autovein, its diameter was 4 mm. Performed the 
formation of the proximal and distal anastomosis (thread 7\0). 
The vascular clamps were removed - the blood flow through the 
popliteal vein was restored (Figure 1d).

In the postoperative period, prolonged (1 month) anticoagulant 
therapy with low molecular weight heparins and compression 
therapy were performed.

At the control duplex scanning 2 months after the operation, the 
patency of the autovenous prosthesis was preserved (Figure 1e). 
The patient was examined 10 years after the operation - there were 
no clinical signs of impaired venous outflow.
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Figure 1: Clinical case 1. a) With DS, the presence of an  
aneurysm of the popliteal vein over 55 mm with a maximum 
diameter of 35 mm is determined; b) MRI for an aneurysm of 

the popliteal vein. c) aneurysm of the popliteal vein during  
intraoperative revision; d) the final view of the surgical area 
after aneurysm resection and autovenous replacement of the 

popliteal vein; e) DS 2 months after surgery shows full  
functional competence and patency of the autovenous  

prosthesis.

Clinical case 2

Women, aged 47, was admitted to the department with 
complaints of pulling pain in the lumbar region, on the back of both 
thighs, more on the right, sensory abnormalities of the legs. These 
complaints have been made within the last year. During a routine 
examination by a neurologist for lumboischialgia, the presence of 
venous pathology was suspected. When performing an ultrasound 
examination at a consultation with a phlebologist, in addition to 
a moderately pronounced expansion of the saphenous veins, an 
aneurysm of the right popliteal vein was detected.

Upon admission, objectively slight oedema of the right leg, 
swelling of the soft tissues of the popliteal region. Based on the 
results of instrumental examination, a popliteal vein aneurysm 
with a maximum diameter of up to 30 mm was diagnosed (Figure 
2a).

During surgery: Z-shaped access to the popliteal vein. Revision 
reveals a saccular aneurysm of the popliteal vein with a sharp 
thinning of the aneurysm wall throughout the circumference 
(Figure 2b). Several venous branches D 1 mm flowed into the cavity 
of the aneurysm along its lower pole, the latter were ligated. The 
diameter of the distal section of the popliteal vein was 3.0 mm, the 
diameter of the proximal section was 9.0 mm. On the back wall of 
the aneurysm are two large venous branches D up to 2-2.5 mm. The 
sciatic nerve directly presents to the lateral wall of the aneurysm. 
After systemic heparinization with 5000 IU of heparin, a clamp was 
applied to the aneurysms with tangential resection. Double-row 
suture on the venotomy hole with a 6/0 thread (Figure 2c). The 
vascular clamp was removed - the blood flow through the popliteal 
vein was restored (Figure 2d). In the postoperative period, 
prolonged (1 month) anticoagulant therapy with low molecular 
weight heparins was carried out with a further transition to oral 
anticoagulants, venotonics, and compression therapy.

At the control duplex scanning, performed 7 days after the 
operation, the staining of the popliteal vein was without defects, 
the blood flow through the vein was unchanged (Figure 2e). 
There are no clinical signs of impaired venous outflow. There is a 
reduction in the clinical manifestations of sciatica on the right side. 
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Figure 2: Clinical case 2. a) Ultrasound of the popliteal region 
in B-mode. Saccular aneurysm of the popliteal vein measuring 
30 x 25 mm; b) Aneurysm during intraoperative revision. The 

proximal and distal sections of the popliteal vein were taken on 
the holders. Lateral to the aneurysm is the sciatic nerve and its 

branches; c) Double-row suture on the wall of the popliteal vein 
after tangential resection of the aneurysm; d) The final view 

after the popliteal vein after removal of the vascular clamp; e) 
DS after surgery shows the patency of the popliteal vein.

The given clinical observations show possible errors in the 
correct diagnosis of APV due to the rare occurrence of the pathology 
and the little familiarity of practitioners with it. In our opinion, the 
trauma noted in the anamnesis in the 1st patient could serve as a 
catalyst for the clinical progression of aneurysm growth. Based on 
macroscopic and histological examination, the final version of the 
aneurysm origin in this clinical case is most likely associated with 
the presence of congenital dysplasia of the venous wall of the main 
vein.

Most often, thrombosis develops in the cavity of asymmetric 
aneurysms with “daughter” protrusions, although in our case 
there were no clinical or intraoperative data for thrombosis. 
The indications for surgical intervention and the choice of 
reconstruction method (autovenous prosthetics) in the presence 
of “daughter” aneurysms are fully consistent with the data of other 
authors.

The type of surgical intervention is determined by the features 
of the anatomy of the vessels of the popliteal fossa, the possibilities 
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of using the autovein as a prosthesis. With an extensive aneurysmal 
lesion of the popliteal vein, with comparable diameters, it is 
possible to perform resection of the aneurysm with autovenous 
prosthesis.

In the observation shown above, a valve-containing segment 
of the great saphenous vein was used for popliteal vein prothesis, 
which is extremely important for a young patient. Follow-up 
monitoring of her for 10 years made it possible to fully confirm the 
correctness of the chosen tactics.

The second clinical observation confirms the fact that APV, as 
a rule, does not have pathognomonic symptoms and is very often 
diagnosed during a routine ultrasound examination. Quite often, 
the presence of such an aneurysm can be combined with the 
patient’s symptoms due to compression of adjacent structures 
(arteries, nerves). In our case, there was a pronounced picture of 
sciatica.

The indication for surgical intervention, according to the 
literature, is an aneurysm diameter of more than 20 mm. Noppeney 
T., et al. was shown that in the group of patients with aneurysms 
larger than 20 mm, turbulent blood flow was significantly more 
common according to ultrasound data, statistically significant 
differences were also noted in the incidence of deep vein thrombosis 
(p = 0.029) [11].

When planning a surgical intervention, the fact of a significant 
difference in the diameters of the popliteal vein (3.0 mm in 
the distal and 9.0 mm in the proximal section), as well as the 
absence of an adequate segment of the superficial vein, was 
taken into account. This was the basis for performing tangential 
excision of the aneurysm wall with a lateral suture. This type of 
intervention significantly reduces the risk of thrombus formation 
in the aneurysm and, according to many authors, is a completely 
adequate option for surgical intervention. At the same time, it was 
possible to maintain blood flow through two large venous branches 
along the posterior wall of the popliteal vein.

Touching upon the issue of anticoagulant therapy after 
surgery, most authors believe that the required minimum 
of its implementation is 6-8 weeks, which is necessary for 
endothelialization in the intervention area, although a number of 
authors increase this period to 3 months [4,5]. No longer extension 
is required.

Conclusion 

In conclusion, it is worth emphasizing that the capabilities of 
modern non-invasive diagnostic methods (DS and MRI) are quite 
sufficient to make the correct diagnosis of popliteal vein aneurysm. 
The inclusion of duplex scanning in a routine examination during 
the initial consultation with a phlebologist is the basis for the 
timely detection of such rare anomalies. The focus on the possible 
detection of this pathology makes it possible to detect APV early 
outside the stage of thromboembolic complications, which allows 
to ensure good results of active surgical tactics. If there are 
indications for surgery, the choice of a specific option is determined 
by the anatomical features in the intervention area. Reconstructive 
interventions on deep veins, despite certain technical difficulties 
in their planning and implementation, should be in the arsenal of 
leading vascular clinics.

Bibliography

1. May R and Nissl R. “Aneurysms of the popliteal vein”. Fortschr 
Geb Rontgenstr Nuklearmed 108.3 (1968): 402-403.

2. Dahl JR., et al. “Popliteal vein aneurysm with recurrent 
pulmonary thromboemboli”. JAMA 236 (1976): 2531-2532.

3. Spanos K and Giannoukas AD. “Popliteal Vein Aneurysm”. 
European Journal of Vascular and Endovascular Surgery 50.5 
(2015): 572.

4. Bergqvist D., et al. “Popliteal Venous Aneurysm—A Systematic 
Review”. World Journal of Surgery 30 (2006): 273-279.

5. Sessa C., et al. “Management of symptomatic and asymptomatic 
popliteal venous aneurysms: a retrospective analysis of 25 
patients and review of the literature”. Journal of Vascular 
Surgery 32.5 (2000): 902-912. 

6. Akagi D., et al. “Popliteal venous aneurysm with repeated 
episodes of pulmonary embolism. Case report and literature 
review”. International Angiology 25.4 (2006): 427-432.

7. Coffman SW., et al. “Popliteal venous aneurysms: report of 
an unusual presentation and literature review”. Annals of 
Vascular Surgery. 14.3 (2000): 286-290.

8. Ghali MGZ., et al. “Popliteal venous aneurysm presenting 
with bilateral pulmonary thromboembolism”. Vascular and 
Endovascular Surgery 52.4 (2018): 287-290.

155

Surgical Interventions in Popliteal Vein Aneurysm - Review of Literature, Analysis of Clinical Cases

Citation: Sapelkin SV., et al. “Surgical Interventions in Popliteal Vein Aneurysm - Review of Literature, Analysis of Clinical Cases". Acta Scientific Medical 
Sciences 7.3 (2023): 150-156.

http://dx.doi.org/10.1055/s-0029-1228348
http://dx.doi.org/10.1055/s-0029-1228348
https://pubmed.ncbi.nlm.nih.gov/1036521/
https://pubmed.ncbi.nlm.nih.gov/1036521/
https://pubmed.ncbi.nlm.nih.gov/26338473/
https://pubmed.ncbi.nlm.nih.gov/26338473/
https://pubmed.ncbi.nlm.nih.gov/26338473/
https://pubmed.ncbi.nlm.nih.gov/16479328/
https://pubmed.ncbi.nlm.nih.gov/16479328/
http://dx.doi.org/10.1067/mva.2000.110353
http://dx.doi.org/10.1067/mva.2000.110353
http://dx.doi.org/10.1067/mva.2000.110353
http://dx.doi.org/10.1067/mva.2000.110353
https://pubmed.ncbi.nlm.nih.gov/17164752/
https://pubmed.ncbi.nlm.nih.gov/17164752/
https://pubmed.ncbi.nlm.nih.gov/17164752/
https://pubmed.ncbi.nlm.nih.gov/10796964/
https://pubmed.ncbi.nlm.nih.gov/10796964/
https://pubmed.ncbi.nlm.nih.gov/10796964/
https://pubmed.ncbi.nlm.nih.gov/29486675/
https://pubmed.ncbi.nlm.nih.gov/29486675/
https://pubmed.ncbi.nlm.nih.gov/29486675/


9. Miyamotto M., et al. “Popliteal vein aneurysm: report of two 
cases”. Jornal Vascular Brasileiro 17.2 (2018): 170-173.

10. Donaldson CW., et al. “Popliteal venous aneurysms: 
characteristics, management strategies and clinical outcomes: 
a modern single center series”. Annals of Vascular Surgery 28.8 
(2014): 1816-1822.

11. Noppeney T., et al. “Treatment of popliteal vein aneurysms”. 
Journal of Vascular Surgery: Venous and Lymphatic Disorders 
7.4 (2019): 535-542. 

156

Surgical Interventions in Popliteal Vein Aneurysm - Review of Literature, Analysis of Clinical Cases

Citation: Sapelkin SV., et al. “Surgical Interventions in Popliteal Vein Aneurysm - Review of Literature, Analysis of Clinical Cases". Acta Scientific Medical 
Sciences 7.3 (2023): 150-156.

https://pubmed.ncbi.nlm.nih.gov/30377430/
https://pubmed.ncbi.nlm.nih.gov/30377430/
http://dx.doi.org/10.1016/j.avsg.2014.06.065
http://dx.doi.org/10.1016/j.avsg.2014.06.065
http://dx.doi.org/10.1016/j.avsg.2014.06.065
http://dx.doi.org/10.1016/j.avsg.2014.06.065
https://pubmed.ncbi.nlm.nih.gov/30853560/
https://pubmed.ncbi.nlm.nih.gov/30853560/
https://pubmed.ncbi.nlm.nih.gov/30853560/

	_GoBack
	_Hlk126847981

