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Abstract

Objective: To explore the treatment of femoral head fracture with posterior 
dislocation of hip joint (Pipkin fracture).

Method: A case of the femoral head fracture with posterior dislocation of 
the hip (Pipkin I fracture) was reported in this paper, to review the literature of 
surgical treatment of Pipkin I fracture.

Result: The choice of operative approach in the treatment of Pipkin I 
fracture is still controversial.

Conclusion: Early diagnosis and appropriate treatment are very important 
for patients with Pipkin I fracture, because the reasonable choice of treatment 
can significantly improve the prognosis,reduce the risk of necrosis of the femoral 
head and improve the function of the hip joint.

Keywords: Femoral head fracture; Posterior dislocation of hip joint; Pipkin 
classification; Literature review

Introduction
With the development of modern industry, the incidence of 

femoral head fracture with posterior dislocation of hip joint increases 
year by year. According to the literature, more than 11.7% of the 
patients with dislocation of the hip were posterior dislocation of the 
hip with femoral head fracture [1]. The higher incidence and the 
later stage of such fractures can lead to severe complications such 
as ischemic necrosis of the femoral head, ectopic ossification and 
traumatic arthritis [2]. So that this kind of injury is highly concerned 
by orthopedic doctors. However, in the course of treatment of Pipkin 
I type fracture, orthopedic doctors have not reached a consensus on 
the choice of conservative treatment or surgical treatment, as well 
as the timing and approach of the operation [3-5]. Among them, 
the choice of surgical methods is the most controversial. Ranging 
from traditional Kocher Langenbeck (K-L) and Smitll Peterson (S-
P) to improved Hueter approach, each surgical approach has its 
advantages and disadvantages [6-8]. This article introduces a case 
of Pipkin I fracture patient who take the Watson-Jones approach to 
further explore the choice of Pipkin fracture treatment options.

Case Report
Male, 58 year old farmer, “Left hip pain after tunnel collapse, 

deformity with limited movement for more than 1 hour” was admitted 
to hospital at 19:00 on January 12, 2020. The patient worked at the site 
tunnel an hour ago, because of the loose soil above the tunnel, the 
patient failed to escape in time, buried at the exit and rescued in time. 
At that time, the patient felt severe left hip pain, unable to stand on 
his own, immediately sent to the local township hospital emergency 
treatment. Pelvic plain film suggests a posterior dislocation of the left 
hip, no obvious signs of fracture around acetabular, the left medial 
femoral head cortical continuity was interrupted (Figure 1). The 
patient’s vital signs were stable, considering the patient’s condition 
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and local medical conditions, patient and his families requested 
further treatment in orthopaedics of our hospital. Symptoms: pain in 
the left hip, active flexion and extension of the hip joint is significantly 
limited, no symptoms of numbness. The knee and ankle are limited 
by pain. 

Physical examination
Conscious, acute facial features, painful expression, medium 

size, left lower extremity flexion hip flexion knee, internal rotation 
short contraction deformity, left hip tenderness, percussive pain 
(+), Active and passive flexion and extension of the left hip, limited 
abduction, left lower extremity “4 characters” (+), stretching muscle 
strength 5. There was no significant difference in skin pain and 
touch, the dorsal foot artery of both lower limbs can touch obvious 
fluctuation. Auxiliary examination: January 12, 2020 pelvic plain film 
(local hospital) hint: left hip posterior dislocation, no obvious signs 
of fracture around acetabular, the left medial femoral head cortical 
continuity was interrupted (Figure 1).

Clinical diagnosis
Femoral head fracture with posterior dislocation of hip joint 

(type Pipkin I). Orthopaedics suggested immediate manual reduction 
of hip dislocation. If closed reduction fails, incision and restoration 
is performed to inform patient and his families of the importance 
of timely reduction of hip dislocation. Patient and his families 
understand and agree to reduction treatment.

Reduction process: after the patient’s general anesthesia is stable, 
take supine position, assistant press the pelvis with two hands, the 
operator straddles the affected limb with flexion and knee 90°, use 
forearm, elbow fossa to cover the popliteal part of the limb, slowly 
pull out, rotate the affected limb slightly while pulling upward, 
push the femoral head slide into acetabulum, feel the sound of 
acetabulum, straighten the affected limb, the left lower extremity 
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internal rotation deformity disappear, C arm machine perspective to 
see that the femoral head is located in the acetabulum, confirm the 
successful reduction and fix the affected limb properly, the patient 
returns to the orthopedic ward after waking room. Manual reduction 
and postoperative treatment: the affected limb neutral skin traction 
fixation, eroxib 0.1 g twice a day oral, low molecular weight heparin 
sodium 2500 IU daily subcutaneous injection, Danhong injection 
40 ml a day intravenous drip and other symptomatic treatment. 
A pelvic plain film and a further Hip CT scan on January 13, 2020 
suggested that the left femoral head was located in the acetabulum, 
no dislocation, fracture separation and displacement of left femoral 
head, free bone mass can be seen in acetabular (Figure 1).

Considering that the femoral head fracture block was larger and 
accompanied by the relevant internal free bone mass, orthopedic 
surgeons recommend further open reduction and screw internal 
fixation of femoral head fracture+ removal of acetabular free bone 
mass. Inform the patient and his families of the advantages and 
disadvantages of conservative and surgical treatment.

Surgical process
The patient was treated with open reduction screw internal 

fixation of left femoral head fracture+ removal of acetabular free 
bone mass at 09:00 on January 15, 2020. Watson-Jones approach 
[9] (anterolateral approach) exposing the proximal femur, after 
satisfactory anesthesia, the patient lies sideways on the orthopedic 
bed, after iodophor disinfection and medical alcohol deiodization, 
the surgical field was covered with incision membrane, a slightly 
curved skin incision was performed on the femoral trochanter about 
7-10 cm lateral slightly anterior (Figure 1), extending to the distal 
end to the femoral shaft (10 cm below the greater trochanter), after 
exposing the tensor fascia lata muscle, incision and blunt separation 
to the proximal end along the posterior boundary of the tensor 
fascia lata muscle, exposure of the femoral trochanter and gluteus 
medius, the tensor fascia lata and gluteus medius muscles were pulled 
forward and backward respectively, blunt separation of the gap 
between the two to the hip, notice the vascularization of this space, 
electrocoagulation and hemostasis. After exposing the hip sac, place 
Hoffmann retractor on the hip femoral head, plus a retractor in front 

and back, to reveal the hip sac more clearly after external rotation, 
Stripping the lateral femoral muscle from the base of the anterior 
trochanter reveals the underlying articular capsule, pull the muscle 
down, A T incision in the capsule, to expose the femoral head, the 
external rotation of the lower extremities increases the visual field, 
at this point, the femoral neck, femoral head and fracture site were 
completely exposed (Figure 1). At the end of the femoral head, after 
traction, flexion, abduction and external rotation of the hip joint, 
removal of broken blood clots, acetabular medial circular ligaments 
and free bone fragments, repeated saline irrigation of broken ends 
and hip joints, fracture reduction, screw pressurization (Figure 1), 
flush again, repair the articular capsule after reduction of the femoral 
head, implanted drainage tube, close the incision layer by layer.

Postoperative management
24 h after operation, the vein was given cefazolin 2.0 pentahydrate 

g to prevent wound infection. The second day after operation, 
when the drainage volume of 24 h in the joint was less than 50 
mL, the drainage tube was pulled out and the pelvic plain film was 
rechecked (Figure 2). 8 h after surgery with low molecular weight 

Figure 1: Male, 58 year old, femoral head fracture with posterior dislocation of hip joint (Pipkin I type); a: posterior dislocation of hip and femoral head fracture; 
b: after manual reduction of posterior dislocation of hip; c: Hip CT suggested femoral head fracture; d: operative incision; e: the size of femoral head fracture; f: 
fracture of femoral head temporarily fixed with Kirschner needle; g: anatomical reduction of femoral fracture.

Figure 2: Pelycogram and axial x-ray film of femoral neck after open reduction 
and internal fixation of femoral head fracture; a1: radiographic feature2 days 
after operation; b1: radiographic feature 6 months after operation.
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heparin sodium subcutaneous injection to prevent lower extremity 
deep venous thrombosis, no weight on the limb within 8 weeks of 
surgery. After the operation, the patient was instructed to exercise 
the isometric contraction function of the quadriceps femoris, 
limiting hip abduction, internal rotation and flexion >60°; After 2 
months, according to the clinical examination and X, The affected 
limb may gradually begin to carry weight, can gradually start hip 
joint abduction, internal rotation and flexion >60° of functional 
exercise; After 6 months, the Pelycogram showed that the femoral 
head fracture healed well (Figure 2). There was no apparent loosening 
of the screws, hip flexion and extension, adduction and abduction 
function are good.

Discussion
The fracture of femoral head belongs to intra-articular fracture. 

Ectopic ossification, ischemic necrosis of femoral head and traumatic 
arthritis are common complications in the healing process, which 
seriously affect the function of hip joint and reduce the quality of life 
of patients [2,10]. Therefore, reasonable treatment is essential for the 
prognosis of such trauma. The purpose of Pipkin fracture treatment 
is to restore the articular surface leveling and the anatomical 
relationship between acetabulum and femoral head as soon as 
possible, restore hip function as much as possible. Except for a very 
small number of fractures without displacement or displacement <2 
mm and there is no free bone mass in the joint space, patients with 
a normal anatomical relationship between the acetabulum and the 
femoral head can be treated conservatively. Otherwise, most femoral 
head fractures need surgical treatment. The most commonly used 
classification of femoral head fracture combined with posterior 
dislocation of hip joint is proposed by Pipkin in 1957: Pipkin I type 
is posterior dislocation of hip joint with subfoveal fracture of femoral 
head; Pipkin I type fracture is posterior dislocation of hip joint with 
superior femoral head fracture; Pipkin I type is Pipkin I and II with 
femoral neck fracture; Pipkin I type of fracture with acetabular 
fracture [11]. The risk of post-traumatic arthritis or avascular necrosis 
of the femoral head is lower than other Pipkin types because the 
Pipkin I fracture site is located in the non-heavy area below the round 
ligament [12]. For the type of Pipkin I and type II fractures, if the 
fracture fragment is small or does not affect the weight bearing joint 
surface, the small fracture fragment can be removed intraoperatively, 
which does not affect the postoperative effect. If the fracture block is 
larger, the fracture should be treated with open reduction and internal 
fixation [13]. Stannard etc. [14] through the surgical treatment and 
literature review of 26 cases of femoral head fracture, it is considered 
that early anatomical reduction and strong fixation after femoral head 
fracture are the guarantee of good therapeutic effect. A consensus has 
not been reached on the choice of conservative or surgical treatment 
for the type of Pipkin I fracture, as well as the timing and approach [3-
5]. The choice of operative approach is the focus of internal fixation 
of femoral head fracture. The commonly used surgical approaches 
include anterior approach, posterior approach, lateral approach and 
combined approach [15]. The anterior hip approach (S-P approach) 
is commonly used in Pipkin I, II fractures. This approach may better 
expose the anterior articular surface of the femoral head, but S-P 
approach requires incision of the anterior articular capsule, which 
will further destroy the residual blood supply. Epstein, etc. [16] 
adopted S-P approach was used to treat 10 patients with femoral head 

fracture with posterior dislocation of hip joint and the prognosis was 
poor. But Gautier etc. [17] anatomical studies show that the blood 
supply of femoral head mainly comes from the deep branch of the 
medial circumflex femoral artery, so the anterior approach does not 
affect the blood flow of femoral head. Stannard etc. [14] adopted S-P 
and K-L approaches which were used to treat 26 patients with femoral 
head fracture. It was found that the K-L approach caused ischemic 
necrosis of femoral head 3.2 times that of the anterior approach. The 
study found that S-P approach had more advantages than the K-L 
approach in terms of operative time, blood loss and postoperative 
recovery, and the incidence of avascular necrosis of the femoral head 
was lower, but the incidence of ectopic ossification was higher than 
that of the K-L approach due to excessive dissection of muscles by the 
approach [6,15]. Swiontkowski etc. [6] made a retrospective analysis 
of femoral head fracture cases treated by two major trauma centers 
in the United States was carried out to compare the advantages and 
disadvantages of different surgical approaches of Pipkin I and II. The 
results showed that the operative time and bleeding volume of the 
S-P approach were significantly less and the visual field was better, 
but the incidence of ectopic ossification was higher than that of the 
K-L approach. From Wang etc. [15] the Meta analysis data show 
that in the treatment of type Pipkin I and II fractures, K-L approach 
greatly reduces the risk of ectopic ossification after operation. Other 
literature [18] reported the incidence of avascular necrosis of femoral 
head after K-L approach was 3.67 times that of S-P approach. A 
Ganz approach (trochanteric osteotomy approach) has been used 
in recent years to fully expose the femoral head and articular cavity 
and effectively reduce the occurrence of ectopic ossification of the hip 
joint [19-22]. Masse reported 13 patients with femoral head fracture 
treated by Ganz approach were followed up for 26-122 months and 
8 patients received satisfactory reduction. To the end of the follow-
up Harris, the average score was 82 points and the curative effect of 
11 patients was excellent [23]. However, this method increases the 
time of trauma and surgery, and there is the possibility of nonunion 
of fracture at osteotomy. There are also scholars who use modified 
Heuter approaches to treat Pipkin I and II fractures, Kurtz, etc. [8] 
adopted a modified Hueter approach, which was used to treat 2 cases 
of femoral head fracture. The classical Heuter approach, through the 
gap between the tensor fascia lata and the sartorius muscles, partially 
dissociated the stop points of the tensor fascia lata, rectus femoris and 
piriformis muscles, while the modified Hueter approach for Pipkin 
I, I type fractures without dissecting the lateral femoral cutaneous 
nerve, which has a clear surgical hierarchy and can effectively expose 
the femoral head fracture area. There are no complications such as 
lateral femoral skin injury and ectopic ossification after operation. 
Compared with the S.P approach, the surgical indications are the 
same as the femoral approach, but the visual field of exposure of the 
femoral head is worse than that of the S-P approach [8]. Because 
the plane of tensor fascia lata and gluteus medius muscle can show 
acetabulum more clearly and the femoral shaft reaming can be carried 
out safely, Watson-Jones approach [9] is often used in the treatment 
of hip replacement and complex femoral neck fracture. Antonio 
etc. [24] adopted randomly Watson-Jones approach and direct 
anterior approach to 1408 patients undergoing hip arthroplasty, 
the postoperative complications of the two surgical approaches 
were compared. The results showed that there was no significant 
difference in total volume of bleeding, recent infection rate, prosthetic 
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dislocation and iatrogenic fracture between the two groups. Chen 
Hua etc. [25] adopted Watson-Jones approach was used to treat 15 
patients with complex femoral neck fractures and all patients achieved 
bone healing 4.6 months after operation. Considering the fracture 
site, the size of the fracture block, the internal circular ligament of 
acetabulum, the free bone block and the internal fixation operation, 
the operator decided to use the Watson-Jones approach, which can 
completely expose the fracture end and fully expose the acetabulum, 
which is convenient for removing the free bone block and the broken 
circular ligament in the acetabulum. Although there is still much 
controversy about the surgical approach to the treatment of femoral 
head fracture, we should make early, accurate and comprehensive 
diagnosis of Pipkin fracture, formulate reasonable treatment plan and 
minimize the occurrence of complications.
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