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Abstract. Introduction. Acquired arteriovenous malformations (AVMs) often result from minor trauma. AVMs exhibit diverse clinical 
manifestations and an unpredictable clinical course. This document addresses the management challenges associated with restoring 
mobility in a patient who experienced severe extension lock of the right knee following repeated sclerotherapy for an extensive 
arteriovenous malformation of the right vastus lateralis muscle. Main symptoms and important clinical findings. The patient sustained a 
contusion of the right thigh after a trivial trauma, subsequently developing an extensive arteriovenous malformation in the right vastus 
lateralis over several years. The patient underwent multiple sclerotherapy sessions with 10% polidocanol for AVM control over one 
year. Gradually, the patient’s right knee became locked in extension, resulting in functional disability. The main diagnoses, therapeutic 
interventions, and outcomes. Clinical examination revealed a 10x8  cm stony hard swelling in the lateral aspect of the right thigh. MRI 
indicated a  low-flow venous malformation involving the right vastus lateralis with atrophy of the proximal portion. A CT-angiogram 
identified a feeder from the medial circumflex femoral artery. The patient underwent surgical exploration and excision of the sclerosed 
vastus lateralis and part of the vastus intermedius muscle, with a Tensor Fascia Lata graft applied to the exposed femoral bone surface. 
The patient recovered well, achieving an active knee flexion of 110 degrees, and is now able to sit and drive comfortably. Conclusion. The 
treatment of AVMs presents significant challenges. Minimally invasive methods are foundational to management but can lead to severe 
soft tissue fibrosis and functional disability. Surgery becomes necessary in complicated cases and for managing complications arising from 
minimally invasive procedures. Optimal outcomes require individualized multi-departmental management for all patients.
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Introduction

Arteriovenous malformations (AVMs) exhibit various clinical presentations and an unpredictable clini-
cal course. They can be associated with serious conditions such as active haemorrhage, high output heart 
failure, and ischemic necrosis due to the “steal” phenomenon [1, 2]. AVM expands because of the high 
blood flow between the arteries and veins. Factors like trauma, hormonal changes, or incomplete treat-
ment of an AVM with a remnant nidus can contribute to the rapid growth of the AVM [3, 4]. We discuss 
the challenge of restoring mobility in a patient with severe right knee extension lock following multiple 
sclerotherapies for extensive AVM of the right vastus lateralis muscle.
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Case report

A 50-year-old male with no known comorbidities presented with a history of stiffness in the right knee 
joint for the last seven years. Ten years earlier, he experienced a minor fall from his two-wheeler, resulting 
in a contusion injury to the lateral aspect of his right thigh. Subsequently, he developed an extensive arte-
riovenous malformation (AVM) in the right vastus muscle. Multiple sessions of injection sclerotherapy with 
10% Polidocanol were administered to reduce the progression of the AVM by an interventional radiologist 
over the next year. Gradually, his right knee became locked in extension. He was functionally disabled as 
he was not able to sit normally and had difficulty driving and riding vehicles.

On examination, his knee was locked in extension with no range of motion. There was a 10×8 cm 
stony hard swelling over the lateral aspect of the right thigh. His haematological and biochemical profiles 
were normal. A contrast-enhanced MRI was carried out which showed diffuse hyperintensities involving 
the lateral compartment of the right thigh within the vastus lateralis muscle. The vertical extent of the 
abnormal areas was 26 cm (CC) and measured 8.4 (AP)×4.2 cm (TR). Multiple intramuscular venous 
channels were noted within the abnormal area. The MR angiogram showed two feeding branches arising 
from the right mid-Superficial Femoral Artery coursing towards the abnormal area within the vastus late-
ralis muscle. There was evidence of cortical thickening in the underlying shaft of the right femur along its 
lateral aspect, most likely reactive. There was mild atrophy of proximal muscles of the right thigh. A con-
trast enhanced Angiogram revealed a feeder from the medial circumflex femoral artery. A hypodense lesion 
with relatively ill-defined margins measuring 26×5.4×7.9 cm (CC×TR×AP) was seen in the right thigh 
in the intramuscular plane involving the vastus lateralis muscle. It showed calcified phleboliths on plain 
study. The angiography study also showed nodular enhancement with two dominant arterial branches 
from the middle one-third of the superficial femoral artery, the largest measuring 3.5 mm in maximum 
diameter. Multiple small arterial feeders were also seen from branches of the profunda femoris artery. On 

Figure 1. (A) Pre operative and (B) post operative clinical picture of the right thigh. C, D, E. MR Angio and MRI 
images of the right thigh showing the extend of AVM and the feeding vessels.
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venous phase and delayed study, multiple venous draining channels were seen in the superficial and deep 
femoral vein.

The patient underwent exploration and excision of the sclerosed vastus lateralis and part of the vastus 
intermedius muscle. The excision resulted in a large raw area over the femur and a cavity after closure of 
the skin. The raw area of the femur was covered with a tensor fascia graft measuring 20×8 cm harvested 
from the same thigh. The fascia graft was fixed, and the knee was mobilised to 130 degrees intraoperatively 
before wound closure with closed suction drain. The drain was removed after 8 days when the output was 
not significant. He was placed on a continuous passive motion machine for the next ten days and recove
red well, achieving a knee active flexion of 60 degrees and discharged home after 14 days with advice on 
continuing limb passive mobiliser in home (Figure 1).

Follow-up 

Four weeks post-surgery, the patient presented with a significant seroma collection in the thigh cavity 
following the removal of the vastus muscle. The primary concern was the potential for flap failure, which 
could result in muscle adherence and subsequent stiffness. The seroma was aspirated on alternate days un-
der ultrasound guidance for next 10 days. This settled the problem without requirement for reexploration. 
After six weeks, the right knee mobilisation under anaesthesia was performed again. He recovered well 
with 110 degrees of active knee flexion and can sit comfortably and drive his car (Figure 2).

Figure 2. A. Tensor Fascia Lata harvested. B. HPE of the lesion showing muscles interlaced with abundant endothelial 
lined channels. C. Usage of Continuous Passive Mobilizer. D. Application of Tensor Fascia Flap over resultant raw 
surface following excision of the vastus lateralis muscle of right thigh.

Discussion

AVMs are rare congenital vascular anomalies characterized by early quiescence, late expansion, and eventual 
infiltration and destruction of local soft tissue and bone. The extremities frequently exhibit these lesions. 
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Bony involvement in AVMs has been reported to occur in up to 31% of cases. The Bernese Congenital 
Vascular Malformation Registry prospectively enrolled 506 patients, 31 (6%) with AVM. Simple AVM 
was found in 22 (71%) and combined or syndromic AVM with limb overgrowth in 9 (29%). Common 
symptoms included pain (25; 81%), swelling (21; 68%), and soft tissue hypertrophy (13; 42%). Syn-
dromic patients had higher rates of bleeding (67% vs. 5%; p < 0.001), malformation-related infection 
(44% vs. 5%; p = 0.017), and leg length difference (56% vs. 14%; p = 0.049) [5].

Surgical resection of AVMs presents significant challenges, and recurrence is common if resection is 
incomplete [6]. Consequently, it is imperative that only surgically resectable lesions are chosen for surgical 
intervention, whether performed alone or in conjunction with embolo-sclerotherapy techniques applied 
preoperatively or postoperatively. Preoperative embolization may be beneficial prior to surgical intervention 
due to the heightened risk of massive bleeding associated with these anomalies. Complete eradication of 
the nidus of an AVM is recognized as the only potential cure. Management of post operative complications 
listed above and physiotherapy for functional rehabilitation is important following surgical management 
[7].

Conclusion

Arteriovenous malformations (AVM) are difficult to treat. Management is mostly done with minimally 
invasive techniques, but complex cases and complications require surgery. All patients need individualised, 
multi-departmental care for best results. Aggressive blood flow control reduces surgical complications and 
may cure. Early detection and management of AVMs reduce morbidity and should be tailored to their 
size, type, and anatomical location.
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