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Background: Treating patients with osteopetrosis is very challenging even in very skilled 
surgeons with many experiences. We present an account of 5 patients treated for hip 
fracture related problems occurring throughout their life due to this disease. Difficulties 
encountered during their treatment prompted us to present some general manage-
ment principles. Methods: From January 2003 to December 2016, 5 patients with osteo-
petrosis (9 hips; 3 men, 2 women), who underwent operative or conservative treatment 
were retrospectively reviewed. We evaluated their clinical features and rate of union, 
malunion and post-operative infection. Results: Four of 5 patients (80%) suffered bilat-
eral fracture, and 8 of 9 fractures (89%) are transverse and occurred at subtrochanteric 
area resulted from minor trauma. Among 9 hips, surgery was performed in seven hips. 
Nonunion were found in 3 hips (33%), malunion in 1 hip (11%) and oteomyelitis was de-
veloped in 2 hips (22%) at a median of 8.1 years. Conclusions: Clinical features of hip 
fracture in osteopetrosis are very similar to atypical subtrochanteric femoral fractures. 
Patients should be informed of the possibilities of several anticipated complications in-
cluding the risk of nonunion and infection after surgery.
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INTRODUCTION

Osteopetrosis is a rare hereditary bone disorder characterized by hard and brit-
tle marble bone due to a defect in the function of osteoclasts.[1] This disease is 
generally divided into 3 types: (1) infantile malignant autosomal recessive; (2) in-
termediate autosomal osteopetrosis; and (3) benign autosomal dominant.[2] In-
creased bone density and frequent fractures are the clinical findings in the second 
group, and the third group which have normal life expectancy.[3]

The long bones are most frequently affected, fractures of the femoral neck and 
proximal (upper third) shaft being particularly common.[4,5] And these fractures 
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are often result from minimal trauma even though the pa-
tients are very young.[6,7] Operative intervention needed 
in this area but physicians usually presents with unique 
technical challenges.[8-10] Difficulties during their treat-
ment encountered include iatrogenic fracture during im-
plant placement, overheating and breakage of drills and 
saws, increased risk for osteomyelitis or nonunion.[11]

There are only few studies about hip fracture in patients 
with osteopetrosis, and most of these are case reports or 
descriptions of treatment in surgery on mixed fractures. To 
our knowledge, there has been no case series of hip frac-
ture in adult patients with osteopetrosis, and we could not 
find any investigations aid in hip fracture management of 
these patients. 

We therefore reviewed a group of patients with osteope-
trosis who underwent hip fracture surgery from multi-cen-
ter to assess (1) clinical presentation (fracture pattern and 
bilaterality); (2) prognosis (radiographic and clinical union 
rate, infection rate, refracture rate). This case series propose 
possible operative treatment in patients with osteopetro-
sis and highlights the potential peri-operative pitfalls in 
this rare surgical population.

METHODS

1. Study population and surgical treatment
 From January 2003 to December 2016, 12 patients with 

osteopetrosis data from 4 tertiary referral hospitals were 

retrospectively reviewed. Patients who had not hip frac-
ture or had infantile autosomal recessive are all excluded 
because these patients usually treated conservatively and 
courses different clinical manifestations. Finally, 5 adult pa-
tients (9 hips; 3 men, 2 women), who underwent operative 
treatment were retrospectively reviewed. Patients were in-
formed that their medical data could be used in a scientific 
study. 

All internal fixations using dynamic hip screw or locking 
plate were performed in a standard basic technique. The 
patients were placed in a supine position on a fracture ta-
ble. Open reduction using an image intensifier was per-
formed in all patients. After discharge, patients were rou-
tinely followed up at 6 weeks, 3, 6, and 12 months post-
operatively and annually thereafter. When a patient had 
not returned on regularly scheduled visits, the patients or 
their family was contacted by telephone.

2. Outcomes and statistics
 We identified the configuration of fractures on conven-

tional anteroposterior and lateral radiographs to describe 
their feature. Radiological union was considered to be ob-
tained when 3 of the 4 cortices had a bridging callus in the 
anteroposterior and lateral views. Union in radiographs 
obtained at 6 weeks were done by 2 independent observ-
ers (JYL, BSK) who had not participated in the operations. 
Clinical union was considered to be obtained when patients 
had no pain during walking and palpation and radiographs 

Table 1. Operative details of patients

Case  
   no.

Sex/Age 
at surgery

BMI  
(kg/m2)

F/U du-
rationa) 
(year)

Side Fracture site and pattern
Time from first frac-
ture to contralateral 

side (year)
Management Outcome

1 M/31 22.4 8.1 Right Subtrochanteric/Transverse   7 OR/IF c DHS Nonunion

Left Periprosthetic/Transverse OR/IF c LCP Nonunion and osteomyelitis on 
left side

2 M/36 23.7 15 Left Femur neck/Oblique 12 OR/IF c MS Osteomyelitis and underwent 
Girdlestone operation

Right Subtrochanteric/Transverse Patient refuse surgery Malunion: coxa vara deformity

3 F/38 23.8 5.8 Both Subtrochanteric/Transverse 
incomplete

Simultaneous Right: OR/IF c LCP
Left: conservative

Union after 7 months both side

4 M/43 25.8 12.8 Right Subtrochanteric/Transverse   8 OR/IF c DHS Union after 8 months

Left Subtrochanteric/Transverse OR/IF c DHS Union, but refracture at plate 
tip 10 months after surgery

5 F/30 26.8 4.5 Left Subtrochanteric/Transverse - OR/IF c LCP Union after 9 months
a)Time from first fracture to contralateral side.
M, male; F, female; BMI, body mass index; F/U, follow-up; OR/IF c DHS, open reduction and fixation using dynamic hip screw; OR/IF c LCP, open reduc-
tion and internal fixation using locking compression plate; OR/IF c MS, open reduction and internal fixation using multiple cannulated screws.
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showed no evidence of screw loosening or fracture dis-
placement. Malunion was defined as an anteroposterior or 
mediolateral deviation of >5 from anatomic norms. Major 
local complications including wound infection and osteo-

myelitis were also evaluated.[12] Descriptive statistics were 
reported as median and range for continuous variables 
and as total number and percentage for discrete variables. 
The design and protocol of this study was approved by the 

Fig. 1. (A) An anteroposterior view of the pelvis obtained at the time of injury shows a right transverse subtrochanteric fracture and osteosclerotic 
appearance of the osteopetrotic bone. The patient suffered a postoperative infection after surgery of left femoral neck fracture. (B) Radiographs 
at 4 years after injury shows a healed right subtrochanteric fracture with coxa vara. The chronic osteomyelitis of left hip finally treated with Gir-
dlestone operation.

A B

Fig. 2. (A) An anteroposterior view of the pelvis obtained at the time of injury shows a transverse subtrochanteric fracture in left hip. He had been 
treated with subtrochanteric fracture at the right hip (contralateral limb) 8 years ago. (B) Postoperative anteroposterior radiographs obtained 1.2 
years after surgery shows refracture occurred at the tip of plate. (C) Refixation using long dynamic hip screw plate was performed and the radio-
graph showed complete union of the fractures at 12 months postoperatively.

A B C
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Institutional Review Board for human research at each 
hospital.

RESUTLS

The median age of the patients at the first time of hip 
fracture was 36 years (range, 30-43 years) and all patients 
were followed for a minimum of 4.5 years (median, 8.1 years; 
range, 4.5-15 years). All patients had a previous fracture 
history other than hip and 4 patients involved bilateral sites.

Among 9 hips, transverse pattern fracture occurred at 
subtrochanteric area in 8 hips and femur neck in 1 hip. Sur-
gery was performed in 7 hips, and extramedullary plates 
(dynamic hip screw or locking plate) were used due to dif-
ficulty creating medullary canal (Table 1). The bone union 
rate was 66% (6 in 9 hips); Seven of 9 hips were operated 
on and four of them were fused, and 2 hips were healed 
with conservative treatment but one was accompanied by 
malunion. The osteomyelitis occurred in 2 hips and 1 case 
of osteomyelitis of the proximal third of the femur had been 
treated with several repeated debridements and finally 
with femoral head resection (Fig. 1). One patient had been 
successfully treated with a dynamic hip screw for subtro-
chanteric fracture, but refracture occurred after complete 
union of at the tip of plate (Fig. 2).

DISCUSSION

Osteopetrosis is a disease which results into universal 
failure of the bone remodeling process and the fractures 
most commonly involve long bones such as femur.[2,13] 
Hip fracture surgery in patients with osteopetrosis is very 
challenging, because the bones are very hard with loss of 
medullary canal by insufficient resorption leading to ex-
cessive accumulation of bone matrix.[2,14] Although most 
of these fractures can be treated conservatively in child 
but operative fixation and urgent surgical treatment is cru-
cial for adult patients.[15] However, if orthopaedic sur-
geons facing patients with these perplexing disease, even 
skilled physicians are reluctant to do surgery, because we 
don’t know their prognosis and treatment results includ-
ing the risk of infection or nonunion. To the best of our 
knowledge, this study has the largest number of treated 
hip fractures in patients with osteopetrosis, and we no-
ticed that 6 of 9 hips (66%) reported being union at final 

follow up. 
Several reasons may explain the predominance of high 

nonunion rate after surgery in these patients. Blood supply 
are deteriorated so non-union of periarticular fractures oc-
cur commonly in osteopetrosis.[16,17] Surgery is techni-
cally difficult, because there is a high incidence of break-
age of instruments and implants during the surgery due to 
the hardness of the bone.[10] In addition, it may not be 
possible to add supplementary autologous cancellous grafts 
in delayed or non-union because of absence of available 
cancellous bone.[18] 

All cases of achieving bone union in the cohort showed 
bone union within a period compatible with general pa-
tients (range, 6-10 months after surgery). Recent studies 
have shown that adult type 1 osteopetrosis is not true os-
teopetrosis and his is due to the mutation of the LRP5 gene, 
which leads to an increase in bone mass, which is not known 
to be associated with osteoclast deficiency.[6,19-21] We 
believe that hip fractures in milder forms of osteopetrosis 
can be successfully treated with surgery similar to that of 
general patients.[11,22]

Most of our patients sustained trivial trauma and had a 
transverse fracture configuration compatible with radio-
graphic features of atypical femoral fractures.[23] De Palma 
et al.[14] reported the histology of fracture callus in a pa-
tient with autosomal dominant osteopetrosis, that they 
found microfractures were frequently noted, but remodel-
ing did not occur. Osteopetrotic fractures do heal with un-
organised woven bone but remodeling does not occur.
[14,21,24] In our case, peri-implant fracture occurred in 
one hip, stress concentration at the distal area of the plate 
may lead to a refracture (Fig. 2). Yoon and Park,[25] Chawla 
and Kwek [26] reported high incidence of peri-implant stress 
fractures (25%) and recommended the use of longer plates 
to span the whole bone would be recommended by pass-
ing through the most varus area of the femur which lead 
to preventing stress concentration. 

Operative treatment of osteopetrotic fractures typically 
is reported as associated with many complications. Two 
(22%) of 9 hips in our cases develop osteomyelitis. Osteo-
myelitis is common in patients with osteopetrosis because 
of a reduced resistance to infection, attributed to the lack 
of marrow vascularity and impairment of white cell func-
tion. Bhargava et al.[27] recommended frequent change of 
drill bits and periodic cooling of the bone while drilling to 
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prevent bone necrosis and infection. The most common 
complication of nonoperative treatment is coxa vara defor-
mity and we also observed in 1 case among conservatively 
treated 2 hips. In one case, malunion was involved, but 
both conservatively treated hips had bone union, nonop-
erative treatment should be considered as an option.[26]

There were several limitations in our study. First, our 
study was retrospective and involved a small number of 
patients. This limitation was unavoidable as a result of the 
rarity of these patients. Second, we did not perform genet-
ic testing so could not confirm the type of osteopetrosis. 
Third, many different treatment options were involved and 
the length of follow up was not uniform for all patients. 

To help readers who faced with similar embarrassing 
problems, we presented our cases. Since clinical features of 
hip fracture in patients with osteopetrosis are similar to 
atypical femoral fractures, it might be helpful to apply the 
principles of surgical treatment of atypical femoral frac-
tures. However, patients should be informed of the possi-
bilities of several anticipated complications including intra-
operative and post-operative course and risk of infection 
after surgery. 
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