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 Abstract
Background: Developmental dysplasia of the hip (DDH) is a common underlying condition leading to 
secondary osteoarthritis (OA) of the hip [1]. Treatment of DDH in an adult includes arthrodesis, excision 
arthroplasty, acetabulum and/or femoral osteotomy, and total hip replacement. Total hip arthroplasty 
(THA) is the last and definitive surgical treatment modality for end-stage developmental dysplasia of the 
hip. High hip center THR is needed in Crow types II, III, and IV. To achieve sufficient socket coverage by the 
native bone, high placement of cementless acetabular cups is often required.

Case report: A 40-year-old male patient presented to the OPD with complaints of pain in the left hip and 
difficulty in walking for 1 year. The patient had a history of fever and swelling over the left hip in childhood 
with no treatment taken for the same. X-ray of the pelvis with both hips showed a deformed femoral head, 
short neck, narrow femoral canal (Grade 1 Dorr), and arthritic changes in the acetabulum. We managed 
with total hip replacement using an orthopedic cone stem. Postoperatively, the patient has a good range of 
motion and has no difficulty in walking and weight-bearing. Functional outcome is excellent as per Harris 
hip score.

Conclusion: A higher hip center with the V-COR>23.9 mm was found to be a risk factor for dislocation after 
THA for DDH. Furthermore, advanced age, Crowe classification, and femoral head size were independent 
risk factors for dislocation. The higher hip center gained more bone coverage but decreased the range of 
flexion and  IR. The high hip center was required to achieve sufficient bone coverage in patients with Crowe  
II and III hip dysplasia.

Keywords: Development dysplasia of the hip; Secondary osteoarthritis; Narrow femoral canal (Grade 1 
Dorr); Total hip replacement; High hip center.
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Background

 Development dysplasia of the hip causes a shallow acetabulum and deformed femoral head, which 
results in the early onset of secondary arthritis of the hip joint [1]. Its surgical treatment in adult include 
open reduction and acetabulum and/or femoral osteotomy, arthrodesis, excision arthroplasty, and total 
hip replacement which is the gold standard treatment for Crowe type II, III, IV. Developmental dysplasia 
of the hip (DDH) is a common underlying condition leading to secondary osteoarthritis (OA) of the hip 
[1]. Treatment of DDH in an adult includes arthrodesis, excision arthroplasty, acetabulum and/or femoral 
osteotomy, and total hip replacement. Total hip arthroplasty (THA) is the last and definitive surgical treat-
ment modality for end-stage developmental dysplasia of the hip. In Crowe type II, III, and IV acetabulum 
roof has deficient bone stock so it is difficult to reconstruct the acetabular cup with a normal anatomical 
hip centre [2]. Bone grafting at the deficient site can be done to achieve a normal anatomical hip center but 
it results in reduced contact between acetabulum bone and the acetabulum component, causing loosening 
of the implant. High placement of the acetabulum component shows sufficient coverage by the native bone. 
Due to the acetabular morphology in DDH, including bone deficiency in the acetabular roof, it is frequently 
difficult to reconstruct the acetabular cup at the anatomical center in severe DDH to achieve sufficient bone 
coverage [2]. Morselized or structural bone grafting is one option for cup placement at the anatomical hip 
center. However, bone grafting may reduce the bone-implant contact that is essential for biological fixation, 
particularly with cementless acetabular cups. To avoid insufficient socket coverage by the native bone, high 
placement of a cementless acetabular cup is often required [3,4].

 Doehring TC et all support a high hip center without superolateral cup placement, including heights 
of up to 37 mm from the normal anatomical hip centre [5]. Johnston RC et al. study shows that ac etaular re-
construction with anatomical hip centre reduces joint reaction force [6]. A higher hip center improved the 
bone coverage but decreased the range of flexion and internal rotation in THA due to bony or implant im-
pingement. Here we are evaluating the outcome of the high hip center based on dislocation and range of mo-
tion. Factors determining dislocation are femoral head size, anteversion angle, age, V-COR, and Crowe stage.

Case Report

 The patient Shiv Poojan, 40 year male, labourer by occupation has come to OPD with c/o- Limp since 
childhood. It is insidious in onset and gradually progresses. Limp is painless, associated with difficulty in 
squatting and cross-leg sitting, and not associated with any trauma, fever, night sweats, weight loss, or 
morning stiffness. There is no history of asthma, diabetes, hypertension, alcohol intake, or smoking. Local 
examination s/o flexion, adduction and internal rotation attitude and patient walks with bipedal unassisted 
Trendelenburg gait. Left ASIS is higher as compared to right, exaggerated lumber lordosis. There is an FFD 
of 20 degrees as confirmed by the Thomas test. On the squaring pelvis, there is a 20-degree ADD and 
10-degree IR deformity. The movements at the hip were restricted in all planes, with no axis deviation. Left 
side 4 cm apparent shortening and 2 cm true shortening. 2 cm supratrochanteric shortening as confirmed 
by Bryant’s triangle, Nelaton line.
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 X-ray pelvis with hip ap view s/o-shallow acetabulum, pseudo acetabulum, subchondral sclerosis, 
deformed femoral head, reduced joint space, over-riding of GT, narrow femoral canal (Dorr type I) (Figure 
1). Preoperative templating is done, it helps in knowing appropriate size of femoral and acetabulum 
component. The acetabulum and femoral bone stock are assessed by hip X-rays.

 After clinical examination and thorough investigation patient is diagnosed as DDH left hip and is 
planned for THR left hip. After PAC clearance, the patient is shifted to OT, and total hip replacement is done 
by lateral approach (Figure 3a). TFL split, deep i/m plane made between gluteus medius and minimus. 
T-shaped incision given over capsule, femoral head dislocated. Femoral neck cut is done 1 finger proximal 
to LT and at a 45-degree angle. Bony osteophytes were excised (Figure 3b), and the acetabulum was reamed 
adjacent to the medial wall of the pelvis to maximize the bone coverage, appropriate size, angulation, and 
anteversion angle obtained. Acetabulum component 56 mm was inserted and fixed by a 6.5 CC screw of size 
30 and 34 mm put in the posterosuperior quadrant. Femoral canal preparation was done using small rasps 
and broaches and appropriate size was obtained. The femoral component, uncemented, 135 degrees, size 9 
mm and head of 36 mm inserted (Figure 4a-d). After implant placement, the movements at the hip joint in 
all planes were assessed and limb length was compared for no discrepancy. The wound was closed in layers 
and the patient was given an abduction bar to prevent dislocation.

 Postoperative: The patient is put on antibiotics, analgesics, antiplatelet. Patient is ambulated with 
the help of a walker from POD 1. Quadricep and hip abductor strengthening exercises started from POD 1. 
Post op x-ray done on POD 1 (Figure 2). ROM exercises started from POD 5. Suture removed on POD 14. At 
present 3 months of follow-up, the patient is comfortable with no pain and difficulty in walking. The patient 
has a good hip range of motion (Figure 6). The functional outcome is good as per Harris’s hip score.

 This is a case report study done at RAMA MEDICAL COLLEGE HOSPITAL after securing due approval 
from the institutional ethical committee. Informed written consent was taken from the patient in his 
language and the post-op complication was explained to the patient.

Figure 1: Pre-op x-ray  of the pelvis with  both hip AP 
view.

 
 

Figure 2: Post-op x-ray of the pelvis with both hip AP 
view.
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Figure 3: Shows a superficial incision.

 
 

 

Figure 4a: Shows the femoral canal broaching.

 
 

 

Figure 4b: Shows femoral component insertion.

 
 

Figure 4c: Shows the acetabulum component.

 
 

Figure 4d: Shows osteophyte.
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Figure 5: Showing post-op suture.

 
 

Figure 6: Post-op x-ray of the pelvis with both hip AP view.
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Discussion 

 Hip dislocation is common in DDH [3]. Large femoral head size decreases dislocation. Wang et al. 
reported dislocation in 24 (2.93%) of 820 hips in patients with DDH [8]. A larger head size decreased the 
dislocation rate: 1.3% (7/535) with <28 mm and 0.5% (2/375) with ≥28 mm. In our case, the femoral head 
size is 36 mm. Hip dislocation also depends on the combined anteversion angle [7]. Akiyama et al. reported 
that the femoral anteversion in DDH ranged from − 13.2° to 58.2° with a significantly wider distribution 
of values than that in normal hips [9]. In our case, the combined anteversion angle is 50 degrees. Hip 
dislocation also depends on V-COR. With each increase of 5 mm in V-COR risk of dislocation increases by 3.1 
times. Kaneuji et al. showed that the mean V-COR was 26.8±4.8mm (range, 20-35.9 mm), and there were no 
acetabular failures at a mean of 15 years [10]. Murayama et al. demonstrated that clinical and radiographic 
outcomes were excellent with placements of <35 mm from the interteardrop line [11]. In our case, VCOR is 
26.4 mm. Hip dislocation also depends on the age of the patient [2]. Serious changes due to aging include 
changes in pelvic inclination and progressive decline in bone quality and muscle volume [12]. These 
phenomena related to aging could increase the risk of dislocation after THA. Regarding Hip dislocation also 
depends on Crowe classification [12]. Cameron et al. revealed that a high Crowe grade is correlated to a high 
chance of complications, such as nerve palsy, infection, and dislocation. Crowe classification can predict the 
complexity of surgery, with an increase in the Crowe grade making complications more common [13]. In 
our case, it’s Crowe type II. The higher hip center gained more bone coverage but decreased the range of 
flexion and IR. The high hip center was required to achieve sufficient bone coverage in patients with Crowe 
II and III hip dysplasia [14]. In our case range of flexion is 20 to 110 degrees and IR is 10 to 30 degrees.

Conclusion

 Risk factors for dislocation after high hip center THA for DDH are high hip center >23.9, advanced 
age, high grade as per Crowe classification, and femoral head size. The higher hip center gained more bone 
coverage but decreased the range of flexion and IR.
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