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Research Paper: The Outcome of Treatment of Femural 
Head Fracture: A Single-Center Retrospective Study

Background: There is no concrete information about many aspects of femoral fracture, including 
its best management. We hypothesized that reporting the outcomes of patients managed with the 
same therapeutic algorithm would help the selection of best management strategies. 

Objectives: In this study, we report the outcomes and complications of femoral head fracture in 
patients treated according to our therapeutic algorithm.

Methods: In a retrospective review of a prospectively collected orthopedic database, 41 patients 
with femoral head fractures were evaluated. Fractures were classified by the Pipkin classification 
system. The clinical outcome was assessed with the Harris Hip Score (HHS). In brief, our 
therapeutic algorithm included conservative treatment for the congruous joint of Pipkin type I 
and II, total hip arthroplasty for unfixable fractures of Pipkin type III, and IV, and fixation via 
three approaches otherwise (Smith-Peterson, Kocher, or surgical dislocation).

Results: Of 41 cases, 34 cases (82.9%) had uncomplicated outcomes. The number of associated 
injuries was significantly more in patients with complicated outcomes (P=0.049). Avascular 
necrosis was the most common complication (n=5, 12.2%). Their Mean±SD HHS was 85.1±109. 
Accordingly, HHS scoring had poor, fair, good and excellent results in 4 (9.8%), 6 (14.6%), 13 
(31.7%), and 17 (41.5%) patients, respectively. The mean HHS score was significantly lower in 
patients with complicated outcomes (P=0.007). The mean HHS score was not associated with 
types of fracture (P=0.071).  

Conclusion: The outcome of femoral head treatment was good to excellent in the majority of 
patients. However, patients who underwent total hip arthroplasty or had associated injuries are at 
higher risk of an inferior outcome. 
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1. Introduction

emoral head fractures are rare injuries 
caused by high-energy trauma applied to 
the hip or lower extremity, such as car ac-
cidents [1]. These injuries are frequently as-
sociated with a hip dislocation so that nearly 

6%-16% of posterior hip dislocations are getting compli-
cated with femoral head fracture [2-4].  

Since femoral head fractures are intra-articular injuries, 
their management always presents distinctive complexities 
for surgeons. Delayed reduction of the dislocated hip in-
creases the prevalence of osteonecrosis. Therefore, the re-
duction of associated hip dislocations is an emergency [2]. 
Moreover, removal of the loose body of joint, anatomic re-
duction of large displaced fracture fragments, and restora-
tion of congruity and stability of hip joint are necessary to 
achieve a favorable long-term outcome [5].Treatment op-
tions range from a simple closed reduction to resection of 
the femoral head, open reduction and fixation, arthrodesis, 
or primary arthroplasty. Even after the timely management 
of the injury, reported outcomes continue to be relatively 
poor with high rates of post-traumatic arthritis, avascular 
necrosis [6], and Heterotopic Ossification (HO).

For several reasons, there is no consensus over the opti-
mal treatment of femoral head fractures. Considering the 
rare incidence of this injury, even the largest series have 
included a few patients. Fracture characteristics such as 
fracture location, size, and displacement have all been 
used as a rationale for injury management and could be re-
garded as a source of heterogeneity. fractures that need an 
operation, the surgical approach, choosing between frag-
ment fixation or excision, and the very fixation technique 
are matters of debate. Besides, multiple classification sys-
tems have been proposed, and a uniform classification sys-
tem has not been used by different authors [7, 8]. Because 
of these inconsistencies, issues such as overall prognosis, 
long-term outcome, rate of fixation failure, Avascular Ne-
crosis (AVN), HO, post-traumatic arthritis, and conversion 
to total hip arthroplastyare still poorly understood.

The main question that should be answered is what 
treatment strategy results in better function and less 
complicated outcomes. We hypothesized that reporting 
the results of a series of patients with femoral head frac-
tures managed according to a predesigned therapeutic 
algorithm would shed some light on the management of 
femoral head fracture. In this study, we report the initial 
management, outcomes, and complications of femoral 
head fracture in a consecutive series of patients treated at 
a single health center with the same therapeutic guideline.

2. Methods

This study was approved by the Review Board of our 
institute under the code of IR.IUMS.REC.1398.618 and 
patients provided written consent for using their medical 
data for publication. In a retrospective review of a pro-
spectively collected orthopedic database, patients with 
femoral head fractures [9] who were treated in our Uni-
versity Hospital between 2009 and 2018 were evaluated 
for eligibility criteria. The inclusion criteria were an acute 
traumatic fracture of the femoral head, an available plain 
Anteroposterior (AP) radiograph of the affected hip and a 
follow-up period of more than six months. Patients with 
a pathologic fracture, previous hip surgery, history of se-
vere underlying disease like Alzheimer’, etc. that cause 
recurrent falling down were excluded even the patient 
who were treated with new drugs and have no history of 
falling down  during recent years [10]. Also patients' with 
incomplete documentation were excluded.

The demographic data, fracture characteristics, operative 
detail, clinical, and radiographic outcomes were extracted 
from the patients' medical records. The demographic data 
of the patients included age, gender, Body Mass Index 
(BMI), mechanism of injury, and follow-up period. Frac-
ture characteristics included the type of fracture accord-
ing to the Pipkin classification system [11]. Accordingly, 
Pipkin type (I) was defined as a femoral head fracture 
distal to the fovea (Figure 1). Pipkin type II was defined 
as a femoral head fracture proximal to the fovea (Figure 
2). Pipkin type III was defined as a femoral head fracture 
associated with femoral neck fracture (Figure 3). Pipkin 
type IV was characterized as a femoral head fracture as-
sociated with acetabulum fracture (Figure 4). Operative 
details included the surgical approach, the hardware used, 
and intraoperative blood loss.

The clinical outcome was evaluated with the Harris 
Hip Score (HHS) with the maximum possible score of 
100 so that a higher score indicates a better outcome. The 
HHS score is categorized as follows: poor (a score of 
<70), fair (a score of 70–80), good (a score of 80–90), 
and excellent (a score of 90–100) [12]. The radiologic 
outcome included the evaluation of AVN, heterotopic 
ossification, fracture union, and arthritis. Any postopera-
tive complication such as infection, arterial injury, sciatic 
nerve dysfunction, dislocation, and conversion to total 
hip arthroplasty was also extracted. 

Fracture union was defined clinically as a lack of pain 
with full weight-bearing and radiographically as fracture 
consolidation. The presence of radiographic sclerosis and 
flattening of the femoral head, conjunct with persistent/
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worsening hip pain, was used for the identification of 
AVN. HO was investigated on the AP pelvic radiograph 
and classified using the Brooker system [13]. 

Surgical approach

After ruling out a concomitant femoral neck fracture, an 
immediate reduction of a dislocated hip is performed in 
the emergency room. If closed reduction was not success-
ful, the patient was urgently sent to the operating room for 
an open reduction. Plain radiographs and CT scan  were 
obtained following a reduction in all patients [14]. For pa-
tients with Pipkin type I and II, a congruent joint conser-
vative treatment is implicated. Total hip arthroplasty was 
used for patients with Pipkin type III or IV that was not 
fixable. Otherwise, the fracture was fixed via one of the 
following approaches: Smith-Peterson, Kocher-Langen-
beck, or surgical dislocation approach. Our therapeutic 
approach is demonstrated in Figure 5. Herbert or biode-
gradable screws were used for fixation purposes. Loose 
body resection was done whenever indicated. All the sur-
geries were done by one senior hip surgeon.

Postoperative protocol

All patients were partial weight-bearing the day after 
surgery and the patient with concomitant pelvic ring 
fracture was wheelchair band.

Demographic characteristics

A total of 41 patients with femoral head fractures were 
identified as eligible for the study. The study population 
included 34 (82.9%) males and 7 (17.1%) females with 
the Mean±SD age of 35.8±14.1 years (range 18-65 y). 
The Mean±SD follow-up of the patients was 32.6±11.3 
months (range 6-48 mo). Pipkin type classification of 
the patients’ fractures was as follows: Pipkin type I in 
19 (46.3%), II in 6 (14.6%), III in 4 (9.8%), and IV in 
12 (29.3%) patients. Two patients (4.9%) patients were 
treated conservatively, while the remaining 39 patients 
(95.1%) patients were treated surgically. In 13 patients  
(31.7%) patients, the femoral head fracture was associ-
ated with hip dislocation. Seven patients (17.7%) patients 
were presented with sciatic nerve injury. Twenty-five pa-
tients were presented with one or more associated inju-
ries including knee ligament injury (n=11, 26.8%), pelvic 
ring fracture (n=8, 19.5%), femoral shaft fracture (n=8, 
19.5%), soft-tissue injury (n=6, 14.6%), and spine injury 
(n=1, 2.4%). The detailed characteristics of the patients 
are presented in Table 1.

Statistical analysis

Statistical analyses were done in SPSSV. 16. Descriptive 
variables were presented as Mean±SD for numerical vari-
ables and number and percentage for categorical variables. 
A comparison of mean values between the two groups was 
made using the independent t-test or its nonparametric 
counterpart (Mann-Whitney U test). A P value of <0.05 
was considered significant. A comparison of mean values 
between more than two groups was made using the analy-
sis of variance (ANOVA) test or its nonparametric coun-
terpart (The Kruskal-Wallis H test). A Chi-squared test 
was used for the comparison of categorical variables. The 
Pearson's or Spearman's correlation coefficient test was 
used for the evaluation of potential correlations. A P value 
of less than 0.05 was considered significant.

3. Results

Of 41 cases of femoral head fracture, 34 cases (82.9%) 
had uncomplicated outcomes. The remaining 8 patients  
(17.1%) patients had one or more complications. Four 
out of 7 fractures (57.1%) that were treated with THA 
ended up with a complicated outcomes because of infec-
tion and loosening. Six out of 7 patients (85.7%) who had 
complicated outcome were presented with associated in-
juries (Table 2). AVN was the most common complica-
tion of patients in the current study, which was observed 
in 5 patients (12.2%). The other complications included 
HO (n=2, 4.9%), infection (n=2, 4.9%), and prosthesis 
dislocation (n=1, 2.4%). No case of fixation failure and 
nonunion was seen in the present series. Despite the new 
way for the treatment of nonunion and bone healing, it 
is very difficult to treat; nonunion always was a major 
concern for orthopedic surgeons [15]. The characteristic 
feature of patients who sustained a postoperative com-
plication is presented in Table 2.

The Mean±SD HHS score was 85.1±109 (range 49-96). 
According to the HHS score, poor, fair, good, and excel-
lent results were seen in 4 (9.8%), 6 (14.6%), 13 (31.7%), 
and 17 (41.5%) patients, respectively. Two patients (50%) 
with poor results had Pipkin type III, and the other two had 
Pipkin type IV. The distribution of HHS status, according 
to the Pipkin type, is presented in Table 3. The Mean±SD 
HHS score was 75.3±14.7 in patients with a complicated 
outcome and 89.4±4.5 in patients with an uncomplicated 
outcome. This difference was statistically significant 
(P=0.007). The Mean±SD HHS score was 87.8±7.2 in 
Pipkin type I, 89.8±6.1 in Pipkin type II, 75.3±17.6 in Pip-
kin type III, and 81.5±13.2 in Pipkin type IV. This differ-
ence was not statistically significant (P=0.071). 
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Table 1. The characteristics of patients with femoral head fractures

Variable Patients With Femoral Head 
Fractures (n=41)

Age (y)  35.8±14.1 

Gender
Male

Female
 34 (82.9)  
7(17.1)

Body mass index (kg/m2) 26.4±4

Follow-up (mo) No. (%)

Mechanism of injury

Car accident
Car to the pedestrian accident

Motor accident
Heavy object falling

Gunshot

18 (44)
16 (39)
5 (12.2)
1 (2.4)
1 (2.4)

Pipkin type

I
II
III
IV

19 (46.3)
6 (14.6)
3 (9.8)

12 (29.3)

Treatment
Surgical 

Non-surgical
39 (95.1)

2 (4.9)

Surgical type
Fixation

THA
Conservative

32 (78.1)
7 (17.1)
2 (4.8)

Fixation approach
Smith-Petersen

Kocher-Langenbeck  
Surgical dislocation

14 (43.8)
9 (28.1)
9 (28.1)

Screw type
Herbert

Biodegradable
No screw

30 (73.2)
6 (14.6)
5 (12.2)

Associated injury

Pelvic ring fracture
Femoral shaft fracture

Spine injury
Knee ligament injury

Soft-tissue injury

8 (19.5)
5 (12.2)
1 (2.4)

11 (26.8)
6 (14.6)

Data are presents as Mean±SD or No. (%). THA: Total Hip Arthroplasty; LBR: Loose Body Resection. 
Table 2. Characteristics of patients with a femoral head fracture who sustained a postoperative complication

ID Age (y) Sex BMI Mechanism 
of Injury

Associated 
Injury

Pipkin 
Type  Type of Surgery Bleeding 

(mL) HHS Type of Complica-
tion

1 55 Female 34 CA Yes (n=1) 3 Primary THA 200 79 AVN

2 32 Male 27.1 CTPA Yes (n=1) 2 Fixation with surgical 
dislocation 180 96 AVN 

3 52 Female 23.9 CA No 1 Fixation  with surgical 
dislocation 90 77 HO

4 33 Female 32.3 CA Yes (n=1) 1 Fixation with surgical 
dislocation 130 69 Infection

5 28 Male 29 CPTA Yes (n=1) 1
Fixation  with surgical 

dislocation then THA due 
to AVN

125 78 AVN + infection

6 20 Male 22.4 Gunshot Yes (n=2) 4 Primary THA 250 79 AVN

7 30 Male 27.4 CPTA Yes (n=1) 3 Primary THA 180 50 AVN+HO

BMI: Body Mass Index; THA: Total Hip Arthroplasty; CA: Car Accident; CPTA: Car To The Pedestrian Accident; Hhs: Haris 
Hip Score; Avn: Avascular Necrosis; Snd: Sciatic Nerve Dysfunction; Ho: Heterotopic Ossification.
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The Mean±SD HHS score was 91±5.6 in the conser-
vative treatment group. The Mean±SD HHS score was 
85.9±9.3 in the surgical fixation group with Kocher ap-
proach, 85.1±15.1 in the surgical fixation with surgical 
dislocation approach, and 87.1±5.8 in the surgical fixation 
with Smith-Peterson approach (P=0.25). The Mean±SD 

HHS score was 75.8±12.6 in the THA group, which 
was significantly lower than that in the other groups 
(P=0.022). The Mean±SD HHS score was 82.1±11.4 in 
patients in whom Herbert screw was used, 89±7.7 in pa-
tients in whom biodegradable screw was used. Accord-
ingly, in case of using Herbert screw the HHS score was 

Table 3. Distribution of HHS status according to the Pipkin type

HHS Type
Pipkin Type

Total
I II III IV

Poor
0 0 2 2 4

0.0% 0.0% 50% 16.7% 9.8%

Fair
3 1 0 1 6

15.8% 16.7% 0.0% 8.3% 14.6%

Good
7 0 1 7 14

36.8% 0.0% 25% 58.3% 34.1%

Excellent
9 5 1 2 17

47.4% 83.3% 25% 16.7% 41.5%

Total
19 6 4 12 41

100.0% 100.0% 100.0% 100.0% 100.0%

Abbreviation: HHS, Harris hip score.

Figure 1. (A) Anteroposterior pelvic radiograph showing with Pipkins type I femoral head fracture (inferior to foveal) in  a 
26-year-old male; (B) coronal CT scan of showing the pattern of fracture; (C) Smith-Peterson approach between sartorius and 
tensor fascia latae; (D) Postoperative anteroposterior radiograph of the same patients
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significantly lower (P=0.041). No significant correlation 
was found between the HHS scores and demographic 
characteristics of patients, such as age, gender, and BMI.

The Mean±SD surgical bleeding was 170.8±96 mL 
(range 75-550). The Mean±SD surgical bleeding was 
170±107.9 in fractures with the complicated outcomes 
and 171.7±61 in fractures with the uncomplicated out-
come (P=0.97). The Mean±SD surgical bleeding was 
143.1±75.6 in Pipkin type I, 124.2±39 cc in Pipkin type 
II, 175±35.3 cc in Pipkin type III, and 238±121.7 cc in 
Pipkin type IV. Accordingly, surgical bleeding was sig-
nificantly more in Pipkin type IV (P=0.034). The mean 

surgical bleeding was not significantly different between 
different types of approaches (P=0.949).

The number of associated injuries was significantly more 
in patients with a complicated outcome in comparison 
with patients with uncomplicated outcomes (85.7% vs. 
47.5%, P=0.049). The mean patients' age and BMI were 
not significantly different between patients with compli-
cated and uncomplicated outcomes (P=0.272, P=0.222, 
respectively). The mechanism of injury was not associ-
ated with a complicated outcome, as well (P=0.542).

Figure 2. A. Anteroposterior pelvic radiograph showing Pipkin type II femoral head fracture (superior to foveal) in a 32-year-
old male; B. Coronal CT scan showing the pattern of fracture; C. Smith-Peterson approach and the vein over the capsule that 
always should be ligated; D. Early postoperative anteroposterior radiograph of the same patient

Figure 3:  A. Anteroposterior pelvic radiograph showing Pipkin type III femoral head and neck fracture in a   55-year old male; 
B. Axial CT scan showing the pattern of fracture; C. Postoperative radiograph of the  patient after total hip arthroplasty 
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Figure 4. A. Anteroposterior pelvic radiograph showing Pipkin type IV hip fracture and dislocation in a 30- year-old male; B. 
Axial CT scan showing the pattern of fracture; C. Early postoperative anteroposterior  radiograph showing fixation of the pos-
terior wall and femoral head with Kocher approach; D. Eighteen  months postoperative anteroposterior radiograph showing 
the appearance of avascular necrosis

Figure 5. Therapeutic algorithm used for the treatment of femoral head fracture  
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4. Discussion

There is no concrete information about many aspects 
of femoral head fracture, including optimal management, 
outcomes, and complications [16-20]. As a general rule, 
Open Reduction and Internal Fixation (ORIF) is the treat-
ment of choice for most patients with femoral head frac-
ture. Whenever there is a very small fragment located in 
the region below the fovea, loose body resection should 
be indicated. Total hip arthroplasty is preferable in elderly 
patients and those who experience comminuted femoral 
head fracture [16]. Besides this general guideline, there is 
no detailed consensus for the treatment of femoral head 
fracture, such as the approach of fixation [16]. 

This heterogeneity could be regarded as one of the main 
reasons causing the results of different studies incompa-
rable. For this reason, we aimed to provide a treatment 
algorithm for the treatment of femoral head fracture 
(Figure 5). In this study, we reported the outcomes of our 
therapeutic algorithm in a consecutive series of patients 
with femoral head fracture. Based on our results, femo-
ral head fracture treatment resulted  in good to excellent 
outcomes in 73.2% of cases. Patients with complica-
tions will probably  have poor outcomes. Complicated 
outcomes are more frequent in patients with associated 
injuries and those who are treated with THA. The mean 
HHS score was significantly lower in THA patients, as 
well. AVN was the most frequent complication which 
was observed in 12.2% of patients, respectively.

Yu et al. evaluated the clinical results of femoral head 
fracture-dislocation in 19 patients who were treated ac-
cording to the Pipkin classification. Their general treat-
ment guideline included conservative treatment for 
congruent fractures of Pipkin type I and II and THA for 
unfixable fractures of Pipkin type III and IV. Otherwise, 
fixation was performed via either Smith-Peterson or Ko-
cher approach. They did not use the surgical dislocation 
approach. Functional results were assessed by HHS cri-
teria. Based on their results, excellent and good results 
were observed in 73.7%. Poor and fair results were more 
frequent in Pipkin type III and IV. They concluded that 
although Pipkin classification helped judge the progno-
sis, many other other factors such as age may affect the 
clinical outcomes  [21]. 

The HHS status of our series was comparable to the 
study of Yu et al. Similar to the study of Yu et al., the 
poor result was more frequent in Pipkin type IV. How-
ever, the correlation of Pipkin type with HHS was not 
significant in the present series, which confirms the role 
of other factors on the outcomes of treatment, such as 

the presence of associated injuries. Yet, in contrast to the 
station of Yu et al., the outcomes of treatment were not 
associated with the age of the patient in our study. This 
inconsistency could be explained by the age difference 
of the patients in two studies. The mean age of the pa-
tients was 35.8 years in the present series and 40.2 years 
in the study of Yu et al.

Tonetti et al. evaluated the outcome of femoral head 
fracture in a cohort of 110 patients. The posterior, ante-
rior, medial, or double anteromedial approach was re-
corded in patients who underwent surgery (78 patients). 
Surgical treatment comprised of osteosynthesis 46 cases, 
removal of fragments in 40 cases, and Total Hip  Replace-
ment (THR) in five cases as a primary treatment.  The 
mean visual analog scale was higher in the THR group at 
the end of follow-up [22]. Similar to the study of Tonetti 
et al., the complicated outcome was more frequent in the 
THR group of the present study. The clinical outcome 
was poor in this group, as well.

Scolaro et al. evaluated the incidence, method of treat-
ment, and outcomes of femoral head fractures in 164 
fractures in 163 consecutive patients. Their treatment  
was ORIF in 78 patients, fragment excision in 37 pa-
tients, and non-operative in 28 patients. Fracture fixation 
was performed through the Smith-Peterson approach in 
the majority of cases. Fragment excision was performed 
via the Kocher approach. All Pipkin type  III fractures of 
this series had a failure of fixation. AVN was developed 
is six patients. HO developed in 28 patients (40.6%) of 
this series [18]. No fixation failure was seen recorded 
in the present study. The rate of HO was considerably 
lower in our series compared to the study of Sclaro et al.

The outcomes of femoral head fracture have also been 
evaluated in several other investigations. Giannoudis et 
al. conducted a systematic review of the literature to in-
vestigate the management, complications, and clinical 
results of femoral head fracture. Twenty-nine eligible 
articles, reporting the outcome of 453 femoral head 
fractures in 450 patients, met the inclusion criteria for 
this study. According to this study, fractured fragment 
excision seems to give better results in Pipkin type I 
compared to ORIF, while for Pipkin type II, anatomic 
reduction and stable fixation were recommended. The 
rate of wound infection was 3.2% in this review. Sciatic 
nerve palsy complicated 3.95% of fractures. Major late 
complications included AVN (11.9%), arthritis (20%), 
and HO (16.8%) [8]. The rate of infection in the present 
study was comparable to the study of Giannoudis et al. 
AVN was the most common late complication of femo-
ral head fracture in the current series. 
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The results of the present study reveal that an inferior 
outcome could be expected in patients who undergo THA 
for the treatment of the femoral head fracture. Also pa-
tients with associated injuries are at a higher risk of a com-
plicated outcome. Even so, the outcome of femoral head 
fracture is good to excellent in the majority of patients.

This study was not without limitations. The main limi-
tation of this study was the small number of patients in 
some subgroups, which might have affected the power 
of statistical analysis. The retrospective design of the 
study could be regarded as its other limitation.

The therapeutic algorithm used in the present study led to 
the good to excellent results in the majority of patients who 
sustained a femoral head fracture. However, according to 
our results, patients with associated injuries and those who 
undergo THA might experience a complicated outcome as 
well as inferior clinical results. Also, late complications of 
this fracture, such as AVN, should be discussed with pa-
tients to address their expectations. After all, further stan-
dardization of the therapeutic strategy is required to make 
the results of different studies comparable. 

We can sum up the main points of this study as below: 
1. A femoral head fracture has a variable outcome; 2. 
The best approach for femoral head fracture is unknown; 
3.Surgeon skill has a major role in the outcome of the 
femoral head fracture.
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