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Introduction
Avascular necrosis of femoral head is a feature of non- 
neuropathic type of Gaucher disease (GD) [1]. It is an autosomal 
recessive inherited lysosomal disorder, due to deficiency of 
lysosome enzyme glucocerebrosidase [2]. It results in 
accumulation of its substrate in macrophages that causes 
hepatosplenomegaly, anemia, thrombocytopenia, and multi 
organ dysfunction. The skeletal disorders in GD is due to bone 

marrow infiltration that affects the bone turn over resulting in 
multiple bone necrosis, deformities of long bone, and 
pathological fractures [3]. Mutations responsible for the 
enzymatic deficiency have been identified in the human 
glucocerebrosidase gene (chromosome 1q22). Literatures 
describe three different subtypes of GD [1, 4]. The most 
prevalent form is type 1 non-neuropathic type [4]. Infantile type 
2 is the most lethal type with survival of 6 months to 1 year of life. 
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Case Presentation: We report a case of GD with avascular necrosis of the femoral head, who underwent spinopelvic fusion to address his 
osteonecrosis of lumbar vertebra. Previously unreported, here we will discuss the pre-operative radiological evaluation and other intra-operative 
challenges in the management of GD post-enzyme replacement therapy (ERT) with secondary hip arthritis by THR.
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Introduction: Avascular necrosis of femoral head secondary to rare metabolic Gaucher’s disease (GD) can cause debilitating hip arthritis in 
young adults. It is an autosomal recessive disorder caused due to deficiency of lysosome enzyme glucocerebrosidase resulting in accumulation of 
its substrate in macrophages. The activated macrophages or the Gaucher cells causes hepatosplenomegaly, anemia, and thrombocytopenia. 
Extensive marrow involvement causes bony deformity, necrosis, and pathological fractures in non-neuropathic GD. Total hip replacement 
(THR) for young adult with secondary arthritis due to avascular necrosis (AVN) of femoral head in GD is complex and has high failure rate. As 
the abnormal cell infiltration involves both femoral head and the acetabulum. It becomes even more challenging, when associated spinopelvic 
fusion preexists. The altered biomechanics needs special attention to the anteversion of the cup placement and deciding the combined ante-
version angle (CAVA).

Conclusion: Hip replacement surgery in patients with Gaucher disease related to secondary arthritis restores pain free mobility. Despite the 
young age of the patients with GD, prognosis remains better with THR after enzyme replacement therapy. The pre-operative planning, 
anticipation of complications in metabolically abnormal hip joints makes it a complex primary THR. However, in patients with the spinopelvic 
fusion placement of the cup, at the narrow range of angle of version with altered spinopelvic rhythm plays an important role in post-operative 
prosthetic hip stability and patient mobility.
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Well-constructed preoperative planning can help us tackle the anticipated intra-operative complications and post-operative rehabilitation in 
this unique patient group.
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Case Report

On general examination, he was a thin built individual. Had 
healed scar over the lower back with prominence of screws on 
the left lumbar side with no scar tenderness on palpation. Local 
examination showed fixed flexion deformity of the right hip of 
30� with loss of lumbar lordosis (Fig. 2a). Range of movements 
at his right hip was 30-70� and had gross painful restriction of 
rotational movements. Also he had painfully limited abduction 

We report a case of 32-year-old male who presented with 
complaints of the right-sided hip pain for a period of 6 months. 
Insidious onset of dull and diffuse pain, gradually progressed 
that aggravated on weight bearing activities. The ability to carry 
out his daily activities deteriorated due to the stiffness and 
reduced mobility of his right hip. He had significant limp and 
needed a walker support even for his indoor mobility. There was 
no history of trauma, fever, night pain, or associated motor or 
sensory deficits. He was diagnosed to have Gaucher’s disease 
and has underwent splenectomy 10 years before this 
consultation. He underwent spinopelvic fusion between the 
levels L3-S1 for an L5 pathological fracture with osteonecrosis 
presented as vertebra plana 4 years prior to the hip problems 
(Fig. 1). He was on disease modifier trial drug Arimoclomal for 
a period of 1 year prior to his consultation. 

Type 3 neuronal form has intermediate features of neuronal 
involvement. Even with type 1 spectrum of features may include 
late onset of neurological phenotype suggesting GD is a 
continuam of disease state [4]. Glucosylceramide accumulated 
macrophages transform them into ‘Gaucher cells’ when 
infiltrates the bone marrow, causes failure in remodeling 
formation of lytic bone cysts, subchondral bone cyst, and 
deformity of distal femur (Erlenmeyer flask deformity) 
Femoral head osteonecrosis is the most common symptomatic 
skeletal lesion [4, 5, 6] with the secondary arthritis of the hip 
causes disability in activity of daily life (ADL). Pathologic 
fractures, deformity of long bones, contracture, bone crisis, and 
marrow suppression are few other skeletal issues in GD [7]. It is 
common to notice vitamin D deficiency compromising the 
bone health [7, 8]. Enzyme replacement therapy (ERT) 
remains the specific treatment for GD. Non-operative pain 
management helps in the early stages of hip disease [7, 8, 9]. 
THR for severe hip arthritis secondary to osteonecrosis in GD 
becomes warranted at young age to improve ADL. Although 
cemented THR has been reported, post-enzyme replacement in 
GD uncemented THR has shown better results [10]. Prior 
spinopelvic fusion to address lower lumbar osteonecrosis 
increases the complexity of THR. Changes in spinal balance as a 
result of spinopelvic fusion can alter pelvic rotation through 
changes in pelvic tilt and obliquity [11]. During sitting and 
standing the resulting functional malposition of the acetabulam 

related to altered pelvic tilt and version can cause hip instability.
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Figure 4: Pre-operative planning and calculation of acetabular 
ante-version, pelvic tilt and sacral slope in standing and sitting 
posture for intra-operative acetabular cup placement.

Figure 5: Immediate post-operative X-ray taken.
Figure 6: Six months (a) and 1 year (b) post-operative follow-up 
X-ray.

Figure 1: X-ray lumbo-sacral spine AP and lateral view showing l5 
vertebra plana with spinopelvic fusion.

Figure 2: (a) (Left) Pre-operative clinical picture showing loss of 
lumbar lordosis. (b) (Right): Pre-operative X-ray pelvis with 
bilateral hips showing right deformed head of femur.

Figure 3: (Above and below): One year pre-operative follow-up 
showing the progression of deformed femoral head.

[Standing]                    [Sitting]



Since degenerative hip changes are consistently noted in 
patients of Gaucher’s disease at a relatively young age, it 
becomes crucial in decision making if and when to undergo 
total hip arthroplasty. These patients have a vulnerable skeleton 

Discussion

and adduction movement with differential rotation. His spine 
examination revealed restricted lumbar flexion secondary to 
spinopelvic fusion but normal neurological status. 
On initial radiological examination, X-ray pelvis with bilateral 
hips and X-ray lumbo-sacral spine was taken. He had sclerotic 
femur head with reduced joint space suggestive of avascular 
necrosis (AVN) of the right femoral head with secondary 
osteoarthritis of the hip joint (Figs. 2b and 3). As a part of 
extended pre-operative work up MRI pelvis was done for 
assessment of degree of AVN, extent of acetabular involvement 
of Gaucher’s and to assess the contralateral hip. X-ray full length 
femur excluded diaphysial deformity, and also allowed canal 
diameter assessment. X-ray lumbopelvis region (standing and 
sitting views) for the assessment of acetabular anteversion 
(AA), pelvic tilt (PT), and pelvic incidence (PI) calculations. 
The AA was 40� on standing and 70� with sitting X-rays (Fig. 4).

Involvement of the femur, humerus, and vertebral bodies due to 
osteonecrosis induced collapse of the joint [3, 4, 5]. Proximal 
part of the bones is more commonly involved than the distal 
portion. Femoral head osteonecrosis is the most common 
symptomatic skeletal lesion presenting in young individuals 
that is significant enough in hampering their daily activities. 
Ischemia due to secondary chronic infarction is the possible 
mechanism, the progression of which cannot be stopped [6, 7].

Under general anesthesia, patient in lateral position, through 
anterolateral approach the hip joint was exposed and hip was 
dislocated anteriorly. After neck resection, acetabular 
preparation showed more sclerotic type of bone quality in line 
with post ERT. Uncemented DUROLOC cup, of size 52 mm 
was fixed using line to line technique. In view of the functional 
change in the anteversion with prior spinopelvic fusion cup was 
placed in slight retoversion. Despite adequate pre-operative 
planning for the narrow medullary canal, we encountered 
proximal split during serial broaching for the stem. As this 
complication was anticipated, we used the smallest solution 
stem of 10 mm/200 mm and stabilized with cable wires. Size 28 
mm femur head with smallest neck used to balance the 
horizontal and vertical offset. Intra-operative stability was 

found to be satisfactory. Regular post-operative wound care and 
rehabilitation was started and he was mobilized full weight 
bearing with walker support from post-operative day 2. Suture 
removal done on post-operative day 14, wound healed well. 
Follow-up examination and X-rays were taken and he is 
currently facing no difficulties in carrying out his daily activities 
(Figs. 5,  6).

Gaucher’s disease is a rare genetic disorder with autosomal 
recessive inheritance pattern. The activated macrophages or the 
Gaucher cel ls  causes hepatosplenomegaly,  anemia , 
thrombocytopenia, and involvement of bone marrow and the 
skeletal system [1, 2]. The skeletal features are attributed to 
amalgamation of infiltration, edema, and ischemia. With the 
progression of disease, the infiltration extends from the axial 
skeleton to the extremities, involving more of lower limbs than 
the upper extremity [2, 3, 4].
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Year Author Study design Number of patients Evidence level Study settings Injury etiology Diagnosis Time loss injury Types of treatments Outcome

2009
Busfield and  

Romero [17]
Case report 1 IV

13-year-old male 

amateur soccer player

During a kicking ball movement. 

Not specified if in training or 

competition

Clinical assessment 

and imaging (MRI)
42 Days Conservative Positive

2015
Khodaee et al. 

[18]
Case report 1 IV

14-year-old male 

amateur football player

During a bending movement in 

competition

Clinical assessment 

and imaging (MRI)
42 Days Conservative Positive

2015
Velleman et al. 

[21]
Case report 1 IV

28-year-old male 

professional rugby player
During a fall in competition

Clinical assessment 

and imaging (MRI)
14 Days Conservative Positive

2016 Kelm et al. [19] Case report 1 IV

28-year-old male 

professional soccer 

player

During a header in competition
Clinical assessment 

and imaging (MRI)
3 Days Conservative Positive

2016
Byrne et al. 

[20]
Case report 1 IV

28-year-old male Gaelic 

football player (level not 

specified)

Twisting movement in competition
Clinical assessment 

and imaging (MRI)
21 Days Conservative Positive

2018
Bisciotti et al. 

[23]
Case report 1 IV

29-year-old male 

professional soccer 

player

Indirect injury of the internal 

obturator

Clinical assessment 

and imaging (MRI
19 Days Conservative Positive

2018
Wong-On et al.  

[11]

Retrospective 

observational 

study 

16 IV

Professional soccer 

players. The average age 

was 25.5±5.0 (range: 

18–36) years The study 

was focused on both 

internal and external 

obturator injury

Unstable change of direction trying 

to control the ball: 4 Anterior or 

lateral hip slide in an unstable 

position: 2 Repetitive ball kicking: 2 

Kicking the ball in an unstable 

position: 2 Not clear: 6 Not clear: 6 

No differentiation between the 

internal and external obturator

Clinical assessment 

and imaging (MRI)

11.5±8.8 days. Not 

differentiating 

between the 

internal and 

external obturator

Conservative

Positive. Not 

differentiating 

between the internal 

and external 

obturator

MRI: Magnetic resonance imaging

Table 1: Studies present in literature focused on internal obturator acute indirect injuries
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decreased sacral slope will be compensated by increased pelvic 
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with a heterogenicity of pathological conditions including 
osteopenia and osteoporosis. Starting on enzyme replacement 
therapy at least 1–2 years before total hip replacement was 
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The spinopelvic relation

Conclusion

The normal mean standing to sitting change in PT is 20° and 
corresponding acetabular ante-version (AA) change by 15.6° is 
noted [11]. Greater than 30° difference in PT results in hyper-
mobile joint with excess ante-version in flexion. Lesser than 10° 
difference in PT results in stiff spinopelvic rhythm, that is prone 
for anterior impingement and posterior dislocation [11]. In 
patients with spinopelvic fusion, the change in sacral slope is 
minimal. The compensatory increase in the pelvic tilt is noted 
between sitting and standing position and hence the acetabular 
ante-version (AA) will be dynamic from standing to sitting.

Our patient in the study had a spinopelvic fusion done and the 
pre-operative planning of the approach and the placement of 
the cup at the narrow range of angle was not to be erred. A 
detailed preoperative workup with the necessity implant 
instrumentation is needed for management of this unique 
patient group, taking into account the variables that contribute 
to increased dislocation, as well as the application of clinical 
judgment in scheduling and executing the surgery.

This compensatory increase in pelvic tilt with upright position 
essentially increases the range of AA and hence increase the risk 
of dislocation for a total hip arthroplasty [12]. The summative 
AA has to be retroverted by 1 degree for every 3 degree of 
lumbar lordosis or for every 1 degree of pelvic tilt correction. In 

our case the variation in AA from flexion to extension was 
maximum of 30 degree and hence preferable cup was placed in 
slight retroverted position to accommodate wide range of 
needed AA. The dislocation rate of a total hip arthroplasty in a 
fused lumbosacral patient is around 3% in the first year and 7.5% 
at 2 years [13, 14, 15]. Planning to accommodate the variable 
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Management of degenerative hip in patients with coexisting 
spine pathology involves a complex decision-making process 
and as a result comprehending the spinopelvic relationship is 
critical [11].

Overall, hip replacement surgery in patients with Gaucher 
disease has a good prognosis despite the younger age of patients 
and their complicated medical background. Hence, keeping 
these factors in mind, pre-operative planning and the timing of 
surgery plays an important aspect. Enzyme replacement 
therapy prior the surgical procedure enables us to opt for 
uncemented implant fixation.

Clinical Message

A detailed pre-operative workup with the necessity implant 
instrumentation is needed for management of this unique 
patient group, taking into consideration the factors that are 
involved in greater dislocation, and the use of clinical 
judgment in timing and performing the surgery.
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