
Introduction
Hip dislocation in children can result from low-energy trauma 
and same-level falls, as well as high-energy trauma, such as car 
crashes and falls from a height, or is more commonly the result of 
developmental dysplasia of the hip (DDH) [1]. If neglected, the 
patient may develop pain, limb length discrepancy, decreased 
range of movement, and avascular necrosis of the femoral head. 

However, pelvic support osteotomy with femoral lengthening 
can be done in patients with neglected cases of pediatric hip 
dislocation [2]. Patients with high congenital hip dislocation 
may benefit from total hip arthroplasty (THA). They may need 
femoral shortening osteotomy, distal advancement of the greater 
trochanter, and cup placement at the level of the real acetabulum 
[3]. Because of the changed architecture brought on by the 
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Introduction: Hip dislocations are very common at a younger age because of predisposing factors, such as laxity of the hip. If not reduced 
promptly, osteonecrosis of the femoral head can occur, requiring osteotomies or hip replacement later in life. In case of severe deformities, along 
with hip replacement, subtrochanteric osteotomy is often needed so as to address deformity and limb length discrepancy. Non-unions at the 
osteotomy site are not rare and can be treated with orthobiologics. Orthobiologics have been found to increase union rates, decrease healing 
times, and enhance union in long bone fractures. Plateletrich plasma (PRP) and bone marrow aspirate concentrate (BMAC) are rich sources of 
several growth factors that promote angiogenesis and osteogenesis through multiple mechanisms.
Case Report: Here, we discuss the case of a 27-year-old male who had congenital hip dislocation, which was managed conservatively. At 18 years 
of age, he underwent a pelvic osteotomy and limb lengthening procedure. The symptoms subsided, but there was a recurrence of pain for the past 
2 years, which was aggravated with movements. He was diagnosed with Crowe type IV dysplastic hip, and a right total hip with long stem was 
carried out along with subtrochanteric osteotomy. However, at 3 months of follow-up, the union was not sufficiently appreciated on radiograph, 
and the patient still complained of pain.
Conclusion: Hence, a single dose of BMAC injection was given, followed by three doses of PRP injections. The final follow-up was done 1 year 
after the surgery, and the patient had satisfactory outcomes.
Keywords: Platelet-rich plasma, orthobiologics, non-union, bone marrow aspirate concentrate, subtrochanteric osteotomy.

Abstract

Learning Point of the Article:
Orthobiologics can be used in nonunion cases, including subtrochanteric osteotomy nonunion, as a minimally invasive, safe, effective, and 

comparatively cheaper treatment option for fracture nonunions.

Role of Ortho Biologics in Subtrochanteric Osteotomy Non-union in a 
Case of Developmental Hip Dysplasia Managed with Total Hip 

Replacement - A Case Report
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proximal femur's angulation in both the frontal and sagittal 
planes, total hip replacement following pelvic support 
osteotomy can be difficult [4]. For the prosthetic stem to be 
successfully implanted during THA in patients with proximal 
femoral deformity, osteotomy at the deformity site is frequently 
necessary [5, 6]. With a typical trochanteric osteotomy, it may 
be challenging to ensure enough exposure of the acetabulum 
and femur, during primary or revision hip arthroplasty 
following pelvic osteotomy. In order to help address these 
challenging concerns in revision THA , an extended 
trochanteric osteotomy may also be needed [7-9]. However, 
there are instances of non-union at the osteotomy site that often 
need f ur ther  inter vent ions.  In  case  of  non-union, 
orthobiologics are a novel and effective option of treatment 
[10]. Bone marrow aspirate concentrate (BMAC) and platelet-
rich plasma (PRP) have been studied to be effective for non-
union of fractures of long bones, promoting union and 
improving functional outcome [10-12]. In this case report, we 
discuss a patient with a neglected dysplastic hip for whom PRP 
and BMAC were administered to improve healing, following 
signs of osteotomy site non-union following THA.

Case Report
A 27-year-old male presented to our outpatient department 
with right hip pain for 2 years. The patient had an alleged history 
of right hip dislocation at 9 months of age, which was treated 
with conservative management at a local hospital. However, 
allegedly, no reduction could be done, and the patient was asked 
to wait till skeletal maturity for surgical correction through 
osteotomy. At 12 years of age, the patient developed complaints 
of difficulty in sitting cross-legged, which further progressed to 

difficulty in cycling and walking for longer distances at 14 years 
of age. After 2 years, the patient underwent pelvic stabilization 
osteotomy at an outside center. The patient also underwent 
limb lengthening procedures using the limb reconstruction 
system to address the limb length discrepancy. However, even 
after the surgery, the patient had difficulty walking and limping 
due to limb length discrepancy. The patient now presented with 
severe pain and limping in the right hip.
On examination, previous scar marks were visible over the hip 
and thigh, tenderness was present over the anterior joint line, 
and joint movements were restricted compared to the 
contralateral hip. Shortening of four cm was present over the 
right lower limb (Fig. 1). Radiograph of pelvis anteroposterior 
view revealed right dysplastic hip (Crowe's type IV) with 
deformity over the shaft of the femur. Overriding of the greater 
trochanter and destruction of the femur head were noticed (Fig. 
2). Further investigations were done, including computed 
tomography of the pelvis with bilateral hip and right femur for 
surgical planning. The patient was planned for subtrochanteric 
osteotomy plus THA.
With the patient in left lateral decubitus position, the hip joint 
was exposed through a direct lateral approach extended distally 
(Hardinge technique). The incision was started at 5 cm 
proximal to the greater trochanter and extended distally to 10 
cm below the greater tuberosity. Serial acetabular reaming was 
done, followed by cementless acetabular cup placement and 
fixation using two acetabular screws. Serial femoral broaching 
was done, and a long stem was used for the femur. Reduction 
was difficult due to the proximal migration of the greater 
trochanter. Hence, to aid the reduction, a subtrochanteric 
osteotomy was performed. The femur was exposed laterally, 17
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Figure 3: Post-operative anteroposterior radiograph 
showing well-positioned implant and correction of 
deformity.

Figure 1: Pre-operative clinical image showing 
gross limb length discrepancy.

Figure 2: Pre-operative radiograph depicting 
deformity over the hip with gross arthritic 
changes.
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and subtrochanteric osteotomy was done using an osteotome 
and oscillating saw at the site of maximum deformity. 
Osteotomy site was fixed using a ten-hole locking compression 
plate laterally, fixed proximally and distally to the osteotomy site 
using 18G Stainless Steel wire, and a long stem femoral implant 
(solution stem) was used. Intramedullary fit was assessed using 
fluoroscopy. Range of movement and stability of the implant 
were assessed before closure.
Post-operative radiograph showed signs of a well-positioned 
implant (Fig. 3). Post-operatively, range of movement and 
strengthening exercises were started the next day. The patient 
was started on painkillers. Low molecular weight heparin was 
administered for 7 days, and Apixaban 2.5 mg twice daily was 
continued for 3 months to prevent deep vein thrombosis. The 
patient was mobilized after three months of surgery. However, it 
was ensured that the range of movement and strengthening 
exercises were carried out. Initially, the patient was advised to 
perform hip abductor and core strengthening exercises. The 
patient was first followed up at 14 days of surgery for stitch 
removal, and then followed up at each month. Serial 
radiographs were done, and the wound condition, movement, 
and functions of the joint were assessed at each follow-up.

At 3 months of follow-up, the patient still complained of pain in 
the right thigh and difficulty in movement. Furthermore, there 
were no radiological signs of healing (Fig. 4 for Radiograph). 
Hence patient was administered injections of orthobiologics to 
improve healing. The patient was given a BMAC injection at 
three months after the surgery, as the osteotomy was suspected 
to progress to non-union. The patient also received three doses 
of PRP injection at 4 months after surgery, 8 months post-
operatively, and 10 months after surgery. All injections were 
given in a minor theatre, under all aseptic precautions with 
autologous preparation of BMAC and PRP. BMAC was 
prepared after aspiration of bone marrow and after 
centrifugation in the centrifuge machine. BMAC was injected 
into the fracture site. PRP was prepared after the collection of 30 
mL of blood from the antecubital vein. Centrifugation was 
done, and the PRP prepared was activated with the activator, 
and the PRP was injected into the fracture site. The patient was 
then followed up at 1 year from the date of surgery. The patient 
has significantly improved results and was able to carry out daily 
activities. Radiograph also showed significant improvement in 
terms of callus formation (Fig. 5).

Discussion
Dysplastic hip is a major cause of pediatric hip dislocations 
apart from traumatic causes [13]. Neglected dislocations result 
in avascular necrosis of the hip. Interference with the 
extraosseous blood flow during the injury appears to cause 
necrosis [14]. Regardless of the child’s age, surgically treating a 
high developmental hip dislocation is technically challenging 
and carries a significant risk of stiffness in the hips and femoral 
head necrosis. The majority of researchers believe that treating 
children with DDH who are older than 3-years-old surgically is 
challenging and fraught with difficulties. Femoral lengthening, 
pelvic osteotomy, and open reduction are the suggested 
techniques [15].
Hip osteotomies aim to realign biological structures to enhance 
gait mechanics. Pelvic support osteotomy, which supports the 
pelvis on the upper end of an osteotomized femur, was 
developed to address issues related to hip instability. Pelvic 
osteotomy is often combined with procedures for femur 
lengthening to address the limb length discrepancy. Limb 
lengthening can be done with either monolateral frame devices 
or the Ilizarov frame. However, even after pelvic osteotomies, a 
patient may develop osteonecrosis of the femur head. In a few 
cases, even after pelvic osteotomies, there will be persistent hip 
dysplasia. In such cases, total hip replacement, though 
necessary, can be difficult due to the change in pelvic 
orientation as a result of osteotomy [3,4]. In such patients, hip 
arthroplasty has a high prevalence of complications, such as 
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Figure 5: Anteroposterior(a) and lateral(b) Radiograph of the right hip 
after 1 year of surgery, depicting callus formation.

Figure 4: Radiograph at three-month follow-up demonstrating lack of callus 
formation or signs of union.
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aseptic loosening, early post-operative dislocation, late 
infection, and peroneal and femoral nerve palsy. They may also 
need longer operating times and may need trochanteric 
osteotomies. A modular prosthesis has been utilized for femoral 
repair and fixation during THA, and osteotomy has been 
carried out at the most severely damaged femur sites for 
subtrochanteric proximal femoral deformity. Cementless THA 
with distal advancement of the greater trochanter, femoral 
shortening osteotomy, and soft-tissue releases might 
significantly lessen discomfort and enhance hip function. The 
cup needs to be situated close to the anatomic level or even 
lower to produce strong abduction strength and reliable fixation 
of the acetabular component [3]. To lower the femoral head, the 
femur must be somewhat shortened. The modular prosthesis 
comprises a cylindrical, polished femoral stem and a porous-
coated proximal component. More efficient proximal femoral 
fixation is made possible by the press-fit fixation between the 
proximal component and the elliptical part of the proximal 
femur [5].
Non-union of the osteotomy, migration or fracture or both of 
the osteotomy fragment, wire breakage, trochanteric bursitis 
necessitating wire removal, and prolonged hip abductor 
weakness are among the documented side effects of routine 
trochanteric osteotomy [8].
Non-union can be treated with several surgical and non-surgical 

options. Orthobiologics are a novel non-surgical treatment 
option in patients with long bone non-union. Orthobiologics 
have been found to increase union rates, decrease healing times, 
and enhance union in long bone fractures. PRP is a rich source 
of several growth factors, which are essential for tissue repair. 
These include platelet-derived growth factor, transforming 
growth factor-beta, and vascular endothelial growth factor. 
These factors promote angiogenesis and osteogenesis [16]. 
BMAC contains Mesenchymal stem cells and growth factors. 
Due to their Osteogenic and Osteo-induction properties, they 
are nowadays utilized to accelerate bone healing in cases of 
Non-union and Delayed union [17]. In comparison with 
traditional methods, such as Autologous iliac crest bone 
grafting, PRP and BMAC have the benefit of being minimally 
invasive procedures with fewer complications.
Golos et al., in a prospective study in 132 cases of long bone 
delayed union, after Fluoroscopy-guided PRP injection into the 
fracture, bone union was reported in 81.8% after a mean 
duration of 3.5 months [18]. Carlos Acosta et al., conducted a 
randomized controlled trial in humerus delayed union cases; 
they observed early fracture consolidation in patients who 
received PRP along with Autologous iliac crest bone graft (19.9 
weeks) when compared to bone graft alone (25.4 weeks) [19]. 
Ranjan et al., in their case series of 25 patients with long bone 
delayed union, three doses of PRP at a week interval were 
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Study Sample size Intervention Outcome Key findings

Golos et al. 
(2014)

132, long bone 
delayed union

Fluoroscopy-guided PRP 
injection

Bone union was observed in 108 patients 
(81.8%) following PRP administration

Highest efficacy in patients with delayed union of the proximal 
tibia (100%) achieved union after an average of 3.5 months post-
PRP administration. Conversely, the lowest efficacy was noted in 

patients with delayed union of the proximal humerus (65%), 
achieving union after an average of 3.2 months post-PRP 

administration

Acosta-Olivo et 
al. (2017)

16, humerus 
delayed union

Iliac crest autograft versus Iliac 
crest autograft+PRP

Patients treated with PRP showed an earlier 
onset of bone consolidation, With signs 

evident at 2 weeks compared to 6 weeks in 
the control group

Achieved bone consolidation at an average of 19.9 weeks, 
whereas the control group required 25.4 weeks on average

Samuel et al. 
(2018)

40, long bone 
delayed union

Percutaneous PRP (PC) 
injection versus observation

The percentage of union was 78 % (18 out of 
23) in the PC group and 59 % (10 out of 17) in 

the control group (P=0.296)

Mean time to Fracture union treated with PC (15.33±9.91 weeks) 
did not differ significantly from the control group (13.10±7.21 

weeks; P=0.540)

Ranjan et al. 
(2023)

25, long bone 
delayed union

Fractures were augmented 
with three doses of autologous 
PRP injection with each dose 

being administered at an 
interval of 3 weeks

Out of 25 cases, 21 (84.00%) showed a good 
union of the fracture with adequate callus 

formation within 10–12 weeks after receiving 
3 doses of autologous PRP injections

The mean pre-procedural VAS and Warden's score at the final 
follow -up Revealed statistically significant improvements 

(P<0.05). Throughout the study period

Duramaz et al. 
(2017)

29, long bone 
non-union

PRP [14] versus exchange 
intramedullary nail [15]

The average healing time was shorter in the 
PRP group at 16.71±2.4 weeks compared to 
19.07±3.67 weeks in the EIN group (P=0.053)

Union was achieved in 92.8% of cases in the PRP group, while this 
ratio was 80% in the control group

Malhotra et al. 
(2015)

94, long bone 
non-union

PRP injection
At the end of 4 months, 82 patients had their 

fractures united

Bridging trabeculae were observed on X-rays in 34 patients at the 
end of 2 months, while 41 patients showed bridging trabeculae 
by the end of the 3rd month. Twelve patients did not exhibit any 

signs of union at 4 months and were classified as treatment 
failures

Acosta-Olivo et 
al. (2017)

16, humerus shaft 
non-union

Iliac crest autograft (ICA) versus 
Iliac crest autograft+PRP

The mean bone consolidation time for the ICA 
group was 25.44±2.06 weeks, while for the 
ICA+PRP group, it was significantly lower at 

19.9±2.25 weeks (P<0.05)

All patients in the ICA+PRP group achieved bone consolidation, 
whereas in the ICA group. Only one patient did not achieve bone 

consolidation by the end of the follow-up period

PRP: Platelet-rich plasma, ICA: Iliac crest autograft

Table 1: Review of literature of articles relating to the use of orthobiologics in fracture non-unions.
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Clinical Message

Orthobiologics can be used in non-union cases, including 
subtrochanteric osteotomy non-union. While traditional treatment 
options for non-union (like bone grafting) are more invasive, 
orthobiologics provide a minimally invasive, safe, and comparatively 
cheaper treatment option for fracture non-unions.

administered into the fracture site, solid union was noticed in 
84% of cases after 10–12 weeks [20]. Duramaz et al. in their 
case–control study observed that the average healing time was 
shorter in the PRP group compared to the exchange nailing 
group in long bone non-union [21]. Malhotra et al., gave PRP 
injection under an image intensifier to 95 patients with long 
bone non-union and reported union in 82 patients at the end of 
4 months [22]. Table 1 is a detailed table with a comprehensive 
review of the use of ortho-biologics for the treatment of 
fracture non-unions.
Previous studies have shown that PRP and BMAC are cost-
effective options for delayed union and non-union cases 
without significant complications. Contraindications for this 
procedure include active infection, bleeding disorders, 
malignancy, and hemodynamic instability. Neglected 
dysplastic hips require total hip replacement in adulthood, and 
many cases w ith deformity may need osteotomies. 
Orthobiologics are a viable treatment option in these cases and 
are minimally invasive, with excellent outcomes.

Conclusion
This is a rare case of neglected hip dislocation with a history of 
failure of pelvic stabilization osteotomy and lengthening 
p r o c e d u r e s ,  w h i c h  w a s  m a n a g e d  w i t h  T H A  a n d 
subtrochanteric osteotomy. From this experience, we came to 
the conclusion that similar to other fracture non-unions; 
orthobiologics can be used in osteotomy site non-unions and 
are highly effective.
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