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INTRODUCTION:  Pipkin-III  femoral  head  fracture  dislocation  is a rare injury  and  its  outcome  is guarded.
Some  authors  believe  femoral  neck  fracture  of  Pipkin-III  injury  is  largely  iatrogenic.  Recent  literature
showed  none  of these  injuries  had excellent  outcome,  and  most  patients  end  up  with  hip  replacement.
PRESENTATION  OF  CASE:  A  34-year-old  man  sustained  a traumatic  hip  injury  with  fracture-dislocation
and  an  iatrogenic  femoral  neck  fracture  during  reduction.  A modified  Gibson  approach  was performed
to  reduce  and fix the  femoral  head  and  neck  fractures  in  a retrograde  fashion.  Follow-up  at  26  months
assessment  showed  viable  femoral  head,  and  excellent  functional  outcome.
DISCUSSION:  Iatrogenic  femoral  neck  fracture  in  the  setting  of femoral  head  dislocation  is not  uncom-
Iatrogenic femoral neck fracture
Irreducible hip dislocation
Pipkin type-III

mon.  Clinical  and  radiological  signs  of  irreducible  dislocation  can  easily  be  missed  which  might  lead  to
devastating  complications  like  iatrogenic  femoral  neck  fracture.  Recognition  of  this  unique  injury,  timely
intervention,  and  meticulous  dissection  might  positively  alter  the  patient’s  outcome.
CONCLUSION:  This  case  serves  to  enlighten  orthopedists  about  the  risk  of  iatrogenic  femoral  neck  fracture,
methods  to  avoid  such  complication,  and  the  proper  management.

©  2021  The  Author(s).  Published  by  Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
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1. Introduction

Only 5–15% of posterior hip dislocations are accompanied by
a femoral head fracture [1,2]. In addition to hip dislocation, the
combination of a femoral head and neck fracture is classified as
type-III femoral head fracture-dislocation according to the Pipkin
classification [3]. This injury pattern is the least common femoral
head injury pattern reported in the literature, and its outcome has
been reported to be poor, with the majority of cases requiring total
hip replacement (THR) [4–6].

Recently, only a few researchers have explored and documented
the occurrence of femoral neck fractures after closed reduction (CR)
for Pipkin type-I and type-II fractures. Unfortunately, due to the
rarity of such injuries, recommendations for treatment cannot be
made; there are few relevant studies, and the existing studies have
short follow-up periods [7–9].

This case report describes the pitfalls that we encountered when
dealing with the case in the emergency department (ED), the sur-
gical treatment, and the outcome. The work has been reported in
line with the SCARE 2020 criteria [10].
� Investigation performed at King Saud Medical City, Riyadh, Saudi Arabia.
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. Case report

A 34-year-old male sustained a traumatic right hip injury as a
esult of a motor vehicle accident. When he was  first evaluated in
he ED, the lower limb was  flexed and internally rotated. The motor
nd sensory examination findings were normal. The radiographs
nd CT scans demonstrated right hip posterior dislocation accom-
anied by a Pipkin type-I femoral head fracture with impaction of
emoral head (Fig. 1A–C). CR under conscious sedation was per-
ormed in the ED. An audible “crack” was heard and felt by the
enior orthopedic physician. Then, the procedure was  terminated,
nd new radiographs were obtained; the images showed an iatro-
enic femoral neck fracture in addition to the previously recognized
emoral head fracture-dislocation (Pipkin type-III) (Fig. 2). Due to
he complexity of the injury, care was  transferred to an orthopedic
raumatologist.

After clinical and radiological evaluations, the patient was
rought to the operating room within 8 h of the injury for open
eduction internal fixation (ORIF). He was placed in a lateral decu-
itus position on a radiolucent table with access for C-arm imaging.
he surgeon decided to use a modified Gibson approach [11]. The
uprafoveal piece of the femoral head and femoral neck were found
o be buttonholed posteriorly at the capsulo-labral junction, with
he remaining capsule partially torn. The fragment was  gently freed
rom the capsulo-labral tissue, without extending the buttonhole or

urther injuring the femoral head. The lower limb was then manip-
lated to visualize the hip joint. The infrafoveal piece of the femoral
ead was retrieved from the hip joint. Visualization of the femoral
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Fig. 1. A. Anteroposterior radiograph of the pelvis demonstrating a posterior dis-
location of the right hip and a femoral head fracture. The infrafoveal piece of the
femoral head is retained in the acetabulum. B. Coronal CT demonstrating impaction,
and perching of the femoral head on the edge of the acetabulum. C. Axial CT demon-
strating perching of the femoral head on the edge of the acetabulum, and the retained
infrafoveal of femoral head in the acetabulum.

Fig. 2. Anteroposterior radiograph of the pelvis after closed reduction attempted. In
addition to the hip dislocation and femoral head fracture, a new fracture line though
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he neck is clear.

eck was  limited; however, that of the femoral head was clear.
herefore, reduction of the femoral head fragments was  attempted
rst. The two pieces of the femoral head were debrided to remove
lots, reduced toward each other, and provisionally fixed with k-
ires. Three cannulated, partially threaded 2.0 mm  headless screws
ere used to fix the femoral head component (Fig. 3A). The femoral
ead was then reduced toward the femoral neck. Then, attention
as shifted to the femoral neck fracture component. The femoral
eck was  provisionally fixed with k-wires in a retrograde fash-

on, passing from the femoral head through the neck, and were
ulled through the lateral skin of the thigh. K-wires were posi-
ioned appropriately under the subchondral bone. The hip joint
as reduced. Posterior capsule was  repaired. Layered closure of

he wound was performed in a standard fashion. Then, the patient
as positioned supine. Utilizing the percutaneous technique, the

engths of the guide wires were measured. The neck fracture was
xed in a typical manner using three cannulated, partially threaded
.3 mm screws in an inverted triangle (Fig. 3B). The procedure was
erformed was  by the senior author (Alyousif).

Postoperatively, deep vein thrombosis prophylaxis was admin-
stered, and the patient was encouraged to perform toe-touch

eight-bearing for 12 weeks. Heterotopic ossification (HO) pro-
hylaxis was not administered. At six weeks, the patient stated
hat he had been bearing full weight on the injured hip and did
ot adhere to our instructions; however, there were no signs of

nfection, and the radiographs showed anatomic reduction and no
vidence of osteonecrosis (Fig. 4A). At fifteen months, the patient
as able to walk pain-free with only minimal and occasional pain

very 2–3 weeks after prolonged walking. The radiographs showed
inimal subchondral lucency of the femoral head without collapse

r arthritic changes (Fig. 4B). The patient was informed about the
ndings, and he was monitored closely. At 26 months, he presented
o our clinic for an evaluation. The patient was  happy about the out-
ome, and resumed his work duty 6 months after the injury. The
linical examination showed full range of motion of the involved

ight hip compared to the normal left hip with no antalgic gait. The
adiological evaluation showed good bony healing with a viable
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Fig. 4. A. Anteroposterior radiograph of the pelvis at 6 weeks postoperatively. B.
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Fig. 3. A. Intraoperative anteroposterior radiograph of the hip demonstrating
femoral head fixation. B. Intraoperative anteroposterior radiograph of the hip
demonstrating femoral neck fixation.

femoral head and no evidence of arthritis or HO (Fig. 5A, and B).
The Harris hip score was 92, indicating an excellent outcome [12].

3. Discussion

The best management strategy for femoral head fracture-
dislocation remains controversial largely due to the rarity of this
type of injury, the small number of cases reported in the liter-
ature, and the uncertainty of the prognosis [4–6,13]. The high

energy imparted at the femoral head, damage to the vascular sys-
tem supplying the femoral head, and prolonged hip dislocation are
significant factors that lead to AVN. Therefore, urgent CR is thought
to be paramount to save the femoral head from a catastrophic out-
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nteroposterior radiograph of the pelvis at 15 months postoperatively showing
ubchondral lucency without joint changes.

ome [14]. Irreducible femoral head fracture-dislocation is a unique
ype of posterior hip dislocation accounting for 9% of all hip disloca-
ions and unfortunately poses therapeutic challenges [7]. According
o the literature, the irreducibility of hip dislocations is still unrec-
gnized to a large extent, and iatrogenic femoral neck fractures is

 major concern [9]. A systematic review of 301 femoral head frac-
ures reported in 17 articles and found that only 26 (8.6%) had this
njury pattern [4].

It has been reported that the presence of a slightly flexed hip in
eutral or internal rotation with an element of immobility might
e a sign of an irreducible hip [7]. It is true that immobility indi-
ates “fixed” dislocation; however, the amount of internal rotation
r flexion is dependent on multiple variables and cannot be a sen-
itive indicator of fixed dislocation. Radiologically, the presence
f femoral head fracture-dislocation with subtle overlap of the
ead on the edge of the acetabulum should indicate to orthope-
ic physicians that the dislocation is irreducible which was missed
y the orthopedic surgeon in the present case [7,9]. Consequently,

ttempting CR without thorough clinical or radiological evaluations
ight put the patient at undue risk of iatrogenic femoral neck frac-

ures. CT scans might reveal perching of the femoral head fracture



CASE  REPORT  –  O
H. Alyousif, H. Aleisawi, H. Alkaff et al. 

d
f

d
r
f
l
m
f
c
t
t
a
l

a
i
h
t
p
s
t
A
e
a
b
d
e
t
C

D

F

E

C

p
o
o

A

r

t

c

c

Fig. 5. A. Anteroposterior radiograph of the pelvis at 26 months postoperatively. B.
Lateral radiograph of the right hip at 26 months postoperatively.

with impaction of the cancellous bone on the edge of the acetab-
ulum [7,9]. In the presence of these clinical and radiological signs,
attempts of CR must not be done in ED, and the threshold for open
reduction should be very low, as a significant number of type-III
Pipkin injuries are in fact iatrogenic in nature [9].

AVN of the femoral head is one of the most severe complica-
tions following femoral head or neck fractures. AVN usually occurs
within two years but it can happen beyond that [15]. The overall
rate of AVN is 11.8% [4]. The coexistence of femoral neck and head
fractures is a devastating injury with dual insults to the proximal
femur, resulting in poor outcomes [1,3,16]. Thus, we have chosen
the term “terrible triad of the hip” for such a unique injury with
poor outcomes. Of note, Giannoudis et al. performed a systematic
review and found that 50% of Pipkin type-III injuries had either fair
or poor outcomes; however, none had excellent outcomes [4]. Park
et al. reported 5 cases of iatrogenic femoral neck fractures with

femoral head fracture-dislocation. Eventually, all patients needed
THR due to AVN [9]. Furthermore, Scolaro et al. reported 13 cases
of type-III Pipkin fractures managed primarily with ORIF. All cases
developed complications and required THR as a definitive proce-

R
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ure [6]. These reports and others suggest that a Pipkin type-III
racture is a predictor of THR, regardless of patient age [6,13,16,17].

We are the first to report a case of femoral head fracture-
islocation with an iatrogenic femoral neck fracture with excellent
adiologic and functional outcomes after ORIF. The patient was
ollowed up for a total of 26 months and did not show any col-
apse or arthritic changes. The outcome might be attributed to

ultiple factors, which are the timely and emergent treatment of
racture-dislocation, limited operative dissection of the posterior
apsule, and anatomic reduction of femoral head and neck frac-
ures. Although the patient reported taking Fenugreek seeds as a
raditional therapy, and these seeds have been reported to have

 possible positive effect on bone in animal studies, evidence is
acking about its uses in orthopedic surgery [18].

Currently, there are no clear guidelines about the proper man-
gement of such rare conditions in the literature. The loss of the
ntegrity of the posterior capsule might reflect injury to the femoral
ead blood supply, but it is not confirmatory, and it is difficult
o base the treatment on this finding alone, particularly in young
atients [13]. Therefore, ORIF might prove beneficial. We  strongly
uggest obtaining CT scans pre-reduction in questionable cases and
horoughly evaluating the injury for signs of irreducible dislocation.
lthough such a strategy might delay CR attempts, in the modern
ra, such an investigation is performed in a few minutes and can
lter the treatment strategy. In cases in which irreducibility has
een confirmed by imaging studies, we believe that CR must be
one by an expert surgeon, in the operating theatre under gen-
ral anesthesia with muscle relaxants, and one must be prepared
o perform open reduction if difficulty was encountered during the
R procedure.
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