
Introduction
Blue rubber bleb nevus syndrome (BRBNS) is a rare congenital 
disorder (1/14,000 births) characterized by multiple ectatic-
venous-like channels, known as venous malformations (VMs), 

mainly located in the skin and the gastro-intestinal (GI) tract [1]. 
Typically, patients are born with a large lesion and subsequently, 
developed small but multiple VMs located anywhere on the 
body. More lesions appear later in life. The underlyinh cause of 
BRBN is attributed to a double somatic mutation in the TIE2 
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Introduction: Blue rubber bleb nevus syndrome (BRBNS) is a rare congenital vascular disorder that affects the venous system. Lesions are 
multiple and involved not only the skin and subcutaneous tissue but also muscles, joints and organs such as the gastrointestinal tract. At present, 
little is known regarding its potential orthopedic complications.
Case Report: We present a unique case of a patient with BRBNS displaying both intra-articular and extra-articular severe venous malformation 
(VM) of the hip. This extensive VM caused severe deformities in bone growth, mainly affecting the proximal femur, and impacted the muscular 
development of the gluteus medius and gluteus maximus. Its intra-articular extension, along with repeated secondary hemarthrosis, led to 
cartilaginous destruction. Consequently, the patient presented with significant coxa valga and developed acetabular dysplasia and subluxation of 
femoral head, during growth. In order to restore hip function and alleviate pain, the patient underwent a total hip arthroplasty (THA) at the age 
of 18.
Discussion: The dysplastic changes in the hip joint observed in this case are attributed to the deleterious effects of VMs and coxa valga on joint 
anatomy and biomechanics. VMs induce recurrent hemarthrosis, leading to cartilage destruction and hip instability. Additionally, coxa valga 
alters hip biomechanics, exacerbating joint instability and accelerating wear. Surgical intervention with THA aimed to restore joint stability and 
function, although challenges arose due to anatomical complexities and limited prosthetic options.
Conclusion: This is the first reported case of hip dysplasia associated with BRBNS. This case shows the involvement of vascular malformation in 
the development of hip dysplasia leading to total hip arthroplasty. The surgical planning and technique must take the specificity of this pathology 
into account to get the best result possible for the patient. This case illustrates the importance of a multidisciplinary approach to treat patients 
with this specific syndrome and adds valuable information to the limited literature on orthopedic complications in BRBNS.
Keywords: Blue rubber bleb nevus syndrome, hip dysplasia, venous malformation, total hip arthroplasty, trendelenburg gait.

Abstract

Learning Point of the Article:
Blue Rubber Bleb Nevus Syndrome (BRBNS) is a rare syndrome with significant potential damage to articular cartilage, which can lead to 

hip dysplasia, coxarthrosis and, consequently, the need for hip arthroplasty at a young age.

Hip Dysplasia in a Context of Blue Rubber Bleb Nevus Syndrome, 5-years 
Follow-up after Hip Arthroplasty
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gene [2]. The hallmark features of BRBNs includes [3-5]:
• Skin lesions: Characteristic skin lesions presents as bluish or 
purplish in color, with a rubbery texture, and varying in size. 
Lesions located on the palms and soles are pathognomonic of 
this syndrome.
• GI lesions: they can lead to severe GI bleeding, resulting in 
severe anemia and necessitating chronic blood transfusions.
• Besides the GI tract, BRBNS can affect other organs, such as 
the liver, spleen, lungs and brain. Involvement of these organs 
can lead to various symptoms depending on the extent and 
location of the lesions [6].
• Coagulation anomalies are commonly associated in patients 
with BRBNS: this coagulopathy is characterized by markedly 
elevated d-dimers and reduced fibrinogen levels, known as 

localized intravascular coagulopathy (LIC). Left untreated, LIC 
can progress to disseminated intravascular coagulopathy 
(DIC), that can cause severe chronic bleeding. 
There is no consensus regarding the treatment of BRBNS. 
Clinical follow up with iron supplementation and blood 
transfusions if the patient becomes symptomatic has shown 
efficacy [4]. For symptomatic patients that have extended VM, 
surgical or endoscopic approach is considered with wedge 
resection of the affected part of the GI tract [4]. New mTOR 
inhibitors are reported to improve the symptoms of 95–99% of 
the patients [7]. This new oral drug has shown efficacy in 
reducing bleeding and pain. It is often used as a second line 
therapy if surgery is not sufficient.
Hip dysplasia is characterized by abnormal development of the 
hip joint, resulting in instability and a heightened risk of 

49

Journal of Orthopaedic Case Reports Volume 14 Issue 8  August 2024 Page 48-54  |  | |  | 

Popescu D, et al

Figure 3: Radiograph at the age of 7 years and 4 months, Absence of growth 
cartilage in the trochanteric region and presence of a coxa valga. Coxa valga is 
measured at 163° to the left and 139° to the right hip. Vertical center age is 
measured 29° to the left and 34° to the right hip.

Figure 4: Radiograph at the age of 10 years and 8 months. The coxa valga 
angle is measured at 173°. The increase in the angle value is likely related to a 
positioning of the limb in external rotation, with mistakenly induces an 
increase in the measured angle.

Figure 1: Magnetic resonance imaging at 2 years old.
Figure 2: Peroperative image during the first surgery. Visualization of the 
venous malformation compressing the sciatic nerve.
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dislocation. Notably, there is no direct correlation reported 
between developmental of dysplasia of the hip and BRBNS. 
However, VM is known to involve any type of tissues, such as 
nerve, muscle and joint and be responsible for cartilage 
destruction like seen in hemophilia patients. This is common in 
patients with knee VM unless they have been operated before 
destruction of the cartilage [8]. Hip involvement is not 
commonly seen.
Muscle forces and joint reaction forces ( JRFs) serve crucial 
roles in the dynamic stabilization of the hip joint, influencing 
femoral and acetabular development. An imbalance in these 

forces may contribute to pathological alterations. Specifically, 
the cranially displaced femoral head, indicative of dislocation, 
has been associated with abductor weakness. This weakness is 
significant as abductors are implicated in generating a medial 
force during hip development. The intricate interplay of muscle 
forces and JRFs in hip dynamics underscores their pivotal role in 
maintaining joint  stabi l i t y  and preventing adverse 
morphological changes [9]. In rare situations, BRBNS can 
impact the muscles, making us think it might cause orthopedic 
problems. However, up to now, there have no been any reports 
of these specific types of complications linked to BRBNS.
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Figure 5: Radiograph at the age of 12 years and 4 months. On this X-ray, we 
can observe a gradual decrease in the VCE angle and an increase in the 
distance between the radiological U and the center of the femoral head.

Figure 6: Radiograph at the age of 16 years 2 months. The VCE angle is 
measured at >3°, and a subluxation of the femoral head with secondary 
sclerosis of the acetabulum roof can be observed.

Figure 8: 3D reconstruction of the hip dysplasia. We can observe à 
narrow proximal femoral shaft that must be considered before 
considering the options regarding the arthroplasty of the joint. 

Figure 7: Radiograph at the age of 18 years (preoperative). We can overserved a 
reversal of the VCE angle measured at −16°. Additionally, there is a complete 
disappearance of the joint space with a bone-to-bone contact between the femoral head 
and the acetabulum roof. 
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Treatment approaches for muscle weakness and hip dysplasia 
should be tailored to each individual’s specific condition. This 
may involve a combination of physical therapy, muscle-
strengthening exercises and, in severe cases, surgical 
procedures [10].

Case Report
We report a 18-year-old patient affected by BRBNS who 
underwent total hip arthroplasty (THA).
At the age of 2 years, the patient underwent surgical resection of 
an extensive venous vascular malformation involving the left 

gluteus maximus and the gluteus medius with extension into 
the hip (Fig. 1 and 2). This surgery was performed under 
prophylactic dosage of low-molecualr weight heparin to avoid 
peroperat ive  decompensat ion of  h i s  consumpt ive 
coagulopathy and severe peroperative bleeding [11]. 
Postoperatively, rehabilitation facilitated partial motor 
recovery and the patient was able to sit and walk despite motor 
delay.
At the age of 4 years, a second surgery addressed another sizable 
angioma in the root of the left lower limb.
At the age of 5 years, he was operated by varus proximal femoral 
osteotomy for coxa valga. However, the coxa valga progressively 
recurred.
At the age of 7, the patient underwent additional surgery for the 
resection of a large-volume vascular malformation located in 
the gluteal muscles and left hallux. Postoperatively, intensive 
rehabilitation aimed at preserving musculature and restoring 
joint range of motion (ROM).
Vascular malformations probably induced a modification of the 
growth plates on the proximal femur. The deformity in coxa 
valga is likely related to a premature closure of the growth plate 
of the greater trochanter and overstimulation at the level of the 
femoral head despite the varus osteotomy done at the age of 4 
years (Fig. 3).
At the age of 8 years, the patient exhibited diminished hip 
rotation, with only 10° ROM achievable for both internal and 
external rotations. Consequently, intensive physiotherapy 
sessions were continued.
At the age of 10 years, there was no further orthopedic 
deterioration. While there was an improvement in pain levels 
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Figure 11: Coronal magnetic resonance imaging at 6 weeks of life 
showing the venous malformation.

Figure 10: Magnetic resonance imaging showing hip joint involvement and the presence 
of venous malformation inside the Gluteus Maximus.

Figure 9: Post-operative radiograph of the total hip arthroplasty 
(2 days after surgery). The patient was 18 years old.
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during ambulation, a persistent gait abnormality remained. The 
decision at this stage was conservative, with no further 
orthopedic interventions (Fig. 4).
During the following years, we noticed a progressive increase in 
the coxa valga and the presence of a more severe Trendelenburg 
gait forcing the patient to use crutches in order to walk. The 
patient was encouraged to continue physiotherapy and 
underwent regular examinations of the hip (Figs.5, 6, 7, 8). He 
was treated with mTor inhibitor (rapamycin) to reduce pain and 
bleeding. Under this medication, chronic bleeding stopped as 
well as abdominal pain. However, walking was still complicated 
due to the important subluxation of the femoral hip. The patient 
underwent a THA at the age of 18 years. Given the deformity of 
the proximal femur, it was not possible to consider the 
replacement of the joint through a minimal invasive approach 
(Fig. 8). We performed a THA using a posterior approach 
(Moore). This surgical approach allowed a wider opening and 
better exposition of the proximal femur in the event that a 
proximal femoral osteotomy should be considered. Considering 
the anatomy of the patient, we implanted a Continuum 
multihole screwed acetabular cup size 44 (Zimmer Biomet); 
cemented Versys CDH stem with a diameter of 9 mm (Zimmer 
Biomet), Highly Cross-linked polyethylene (HXLPE) liner, 
Biolox Delta head 28/0. In the postoperative period, the patient 
was instructed to mobilize with full weight-bearing using two 
crutches and to wear an anti-dislocation brace for 6 weeks due to 
the muscle weakness and the important risk of dislocation (Fig. 
9).
Five-year postoperatively, the patient has not experienced any 
episodes of dislocation except once in the immediate 
postoperative period, the patient experienced a dislocation while 
being transferred from the operating table to their bed, 
necessitating an open reduction procedure. He walks with the 
assistance of one crutch, primarily due to knee pain. There is no 
compilation of the THA to this day.

Discussion
Hip dysplasia can be categorized utilizing the Crowe [12] 
classifications, this dysplasia corresponds to a Type 2 at the 
timing of the surgery. This dysplasia evolved from a Type 1 
during childhood caused by repeated damage to the hip joint that 
could be attributed to two mechanisms.
First the presence of intra-articular VM with possibly repeated 
hemarthrosis [13].
Recurrent hemarthosis has a toxic effect on the proteoglycans 
growth. Studies shows that when cartilage is exposed to blood, it 
undergoes harmful changes very quickly, suggesting that even 
just one instance of bleeding within a joint can be harmful. The 

damage caused by this blood exposure seems to be long-lasting, 
as it significantly reduces the synthesis of proteoglycans—the 
building blocks of cartilage. This suppression of proteoglycan 
synthesis persists for as long as 20 days after only a brief, 4-day 
exposure to blood. The physiopathology of the destruction of 
proteoglycans is a combination of multiple factors [13, 14]:
• Oxygen Metabolites and Proteoglycan Destruction: Oxygen 
metabolites, such as superoxide (O2-) and hydrogen peroxide 
(H2O2), are produced in significant amounts by activated 
immune cells, particularly monocytes and macrophages. 
Chondrocytes, the cells found in cartilage, also produce these 
oxygen metabolites. The studies suggest that mononuclear cells 
and red blood cells play a role in inducing damage to cartilage 
[14, 15].
• Irreversible Effects on Proteoglycan Synthesis: Exposure to 
blood, particularly with the combination of MNCs and RBCs, 
results in a sustained suppression of proteoglycan synthesis in 
cartilage. This suppression is practically irreversible, leading to a 
significant and long-lasting impact on the structural components 
of cartilage [14].
• Involvement of Iron: Red blood cells may provide catalytically 
active iron, leading to the production of short-lived hydroxyl 
radicals. Free iron molecules, when present in trace amounts, can 
catalyze the reaction between superoxide and hydrogen 
peroxide, forming highly toxic hydroxyl radicals [16].
In our case, VMs were visible on the Magnetic resonance imaging 
(Figs. 10 and 11). Fig. 8 mainly shows the extent of vascular 
malformations affecting the muscle compartments around the 
hip joint. While Fig. 9, it illustrates the significance of intra-
articular vascular malformations. We can assume that the joint 
has experienced recurrent episodes of hemarthrosis leading to 
cartilage alteration. The development of these intra-articular 
malformations, acting as a foreign body similar to a slow-
evolving tumoral process, will exert a lateralizing pressure on the 
femoral head, leading to hip excentration.
Other hip VM have been identified through more in-depth 
research. We observed that coxa valga is associated with other 
venous malformative diseases such as Klippel–Trénaunay 
syndrome (KTS) [17]. This suggests a link between hip 
development and vascularization. However, to date, we lack 
scientific evidence on this matter.
The second is the coxa valga with femoral head excentration. In 
case of coxa valga, biomechanics of the hip are changed leading to 
changes in the mechanical stress of the joint. Moreover, the 
instability of the joint associated with coxa valga also increases 
the risk of hip joint instability [18].
There was a differential growth between greater trochanter and 
femoral head leading to coxa valga. This could be attributed to 



two mechanisms, epiphysiodesis of the greater trochanter 
growth plate by the vascular malformation and weakness of the 
altered Gluteus maximus during growth.
Vascular malformations have caused significant destruction of 
the gluteus medius and gluteus maximus muscles in this 
patient, resulting in a lack of leverage and abduction movement. 
The thigh adductor muscles became predominant, leading to 
deformation of the limb in adduction and external rotation 
despite intensive physiotherapy. The adductor muscle 
movement and abductor insufficiency caused a progressive 
worsening of femoral head excentration, leading to its 
subluxation.
The THA aimed to restore the center of rotation and improve 
the femoral offset to recover proper function of the gluteus 
medius and maximus muscles, which stabilize the pelvis during 
single-leg support. In this case, the most crucial aspect during 
the arthroplasty procedure, in addition to the femoral 
anatomical difficulty, was to minimize the medialization of the 
acetabulum and plan for the maximum possible offset to 
mitigate the risk of dislocation. In this patient, unlike a healthy 
hip, there is noticeable atrophy of the hip abductors, which 
increase instability and may predispose the patient to 
dislocations. With the femoral template being very narrow, we 
did not have the option to use a standard femoral stem, but we 
had to choose a stem specifically tailored to dysplasic femoral 
shaft. Unfortunately, this type of stem can only provide limited 
offset due to his narrow diameter; excessive offset induces a 
high risk of prosthetic neck fracture.
Following the surgery and rehabilitation, the patient no longer 
exhibited visible signs of Trendelenburg gait [19]. However, he 
continued to use a cane on the side of the operated limb due to a 

vascular malformation at the knee, causing pain under load.

Conclusion
This is the first reported case of hip dysplasia associated with 
BRBNS. The joint and muscle involvement by the vascular 
malformation led to progressive subluxation of the femoral 
head with finally arthritis needing THA. The successful 
outcome post-THA underscores the effectiveness of tailored 
surgical interventions in managing advanced hip dysplasia in 
BRBNS. This is a typically example where we must consider not 
only the bone anatomy in the choice of the prosthesis and the 
surgical approach but also the muscular structures and vascular 
malformations, the patient morphotype, and their future 
evolution. This case adds valuable information to the limited 
l iterature on or thopedic complications in BRBNS, 
emphasizing the importance of considering musculoskeletal 
aspects in the comprehensive management of patients with this 
syndrome.

Clinical Message

This case highlights the significant impact of vascular malformations 
on hip dysplasia and subsequent THA. It underscores the 
association between recurrent hemarthrosis due to intra-articular 
VMs and cartilage alteration, leading to hip joint instability and 
femoral head subluxation. Collaboration between orthopedic and 
vascular surgeons is crucial for comprehensive management, 
ensuring that orthopedic interventions are carefully planned to 
address musculoskeletal issues while considering the vascular 
aspects of the condition.
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