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Abstract: Femoral head fractures (FHFs) are considered a relatively uncommon injury; however, they carry a challenge to the trauma
surgeon. Choosing the appropriate management option, either conservatively or surgically, if the latter was chosen, should it be open
reduction and internal fixation or simple excision of the fragment, or acute total hip arthroplasty. Furthermore, selecting the best
surgical approach through which surgical management could be performed depends on the fracture classification, the familiarity of the
surgeon, and the presence of associated injuries. All approaches to the hip, including hip arthroscopy, had been proposed for the
management of FHFs; however, the difference among approaches is related to the complexity of the approach, the need for special
training or equipment, the effect of the approach on the functional outcomes as well as the rate of postoperative complications. This
review discussed the possible surgical approaches used to manage FHFs, advantages, and disadvantages for each, and offered a
guideline for selecting the most appropriate surgical approach.
Keywords: femoral head fracture, Pipkin, approaches, Kocher-Langenbeck, Smith-Peterson, surgical hip dislocation

Introduction
Femoral head fractures (FHFs) pose a challenge to the trauma surgeon; after being diagnosed and classified, the surgeon
has to decide the best way of management; the controversy starts from the moment the patient is seen if the hip is
dislocated, should it be reduced by closed maneuver or open surgery.1,2 After successful reduction, will the fracture be
treated surgically or conservatively, if the surgery was chosen, should the surgeon excise the fractured fragment or will it
be fixed or an acute total hip replacement will be the option,3 and through which approach the surgery will be
performed?.4

Several classification systems had been proposed upon which the management will be chosen, commonly and after
which the fracture was named is the Pipkin classification5 (Figure 1), other classifications included the Chiron’s
classification system,6 AO classification,7 Brumback’s classification,8 and Yoon.9

Most of the approaches to the hip joint, including hip arthroscopy (Figure 2A–D), were suggested for surgical
management of FHFs (either excision or open reduction and internal fixation (ORIF), or acute total hip arthroplasty
(THA)); however, there is no golden approach that fits all injuries.10,11 Instead, these approaches could be classified
according to the direction the hip joint would be approached into anterior, posterior, lateral, and medial-based
approaches.10–12 In addition, it could be classified as conventional approaches or minimally invasive (such as
arthroscopy).13,14

In the systematic review by Giannoudis et al, the data regarding the surgical approaches used were retrieved from 14
articles forming 177 surgical cases; the approaches were distributed as follows: the posterior was the most commonly
used in 72 (40.68%) cases, followed by the anterior in 44 (24.86%) cases, in the third place was the surgical hip
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dislocation (SHD) in 36 (20.34%) patients, other approaches were reported in fewer numbers (lateral in ten (5.65%),
anterolateral in five (2.82%), and medial in six (3.36%)), they reported the use of dual approaches (anterior and posterior)
in four (2.26%) cases.10

Figure 1 Pipkin classification of femoral head fractures. Type I: Fracture below fovea, Type II: Fracture above fovea, Type III: Type I or II with an associated femoral neck
fracture, and Type IV: Type I or II with associated acetabular fracture.

Figure 2 Demonstration of the suggested approaches for the management. (A) Medial approach to the hip. (B) Anterior, anterolateral, lateral, and posterior approaches.
(C) Hip arthroscopy. (D) Surgical hip dislocation (SHD).
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Proper selection of the surgical approach is paramount for the preservation of soft tissues and better visualization,
which ultimately should result in optimum functional and radiographic outcomes with the least possible complication
rates, so the current review aimed to describe the possible surgical approaches suitable for managing different types of
FHFs based on Pipkin classification types, reporting the potential advantages and disadvantages of each approach, and
providing guidelines and an algorithm for how to select the best surgical approach.

Possible Approaches for FHFs Surgical Management
Before choosing the approach to perform the surgery, the surgeon should be familiar with the anatomical structures and
landmarks of the hip region; some approaches like the SHD need special training and practice without rushing to adopt
such an approach in daily practice.12,15

From a technical point of view, the surgery starts by preoperative planning (including choosing the approach), then in
the operative theater, proper positioning of the patient and proper draping (taking into account the possibility of approach
extension or the need for a graft), optimum placement of the skin incision, gentle handling of the soft tissues, working
and dissecting through normal cleavage lines and taking care of important structures (neurovascular bundle).16,17

For the sake of simplicity, we will discuss different approaches based on the direction of entry to the hip joint:

Anterior-Based Approaches
Carl Hueter, a German surgeon, in 1881, was the first to describe a direct anterior approach to the hip,18 which was then
popularized by Marius N. Smith-Petersen, and the approach was known by his name since then as the Smith-Petersen (S-
P) approach.19

Approach details: the incision starts from the middle of the iliac crest to the anterior superior iliac spine (ASIS) along
an imaginary line extending distally to the fibular head; the incision is carried as a straight line centered over the tensor
fascia latae (TFL) and could be extended distally for about ten cm. It could be minimized to what is called the
“mini-incision anterior approach.” Superficially, the interval is between the TFL (superior gluteal nerve), and the
Sartorius muscle (femoral nerve), the lateral femoral cutaneous nerve piercing the deep fascia close to the intramuscular
interval is saved, the lateral femoral circumflex artery (LFCA) ascending branch should be identified, and if possible
clamped, while it crosses this interval. Further, deep dissection is carried through the interval between the rectus femoris
(femoral nerve) detached from its origin and retracted medially, and the gluteus medius (superior gluteal nerve) retracted
laterally; this will expose the hip joint capsule. Capsulotomy will expose the femoral head and enables the surgeon to
identify, and then excise or fix the fractured fragments.

Advantages
1. It is proposed to be safer regarding hip vascularity than the posterior approaches.20

2. In isolated FHF (Pipkin I and II) cases, the main fragment is mostly located in the anteromedial part of the head,
making the S-P approach suitable for reaching this fragment and fixation without the need for fully dislocating the hip.21

3. The dissection is carried through true internervous and intermuscular planes (superficially and deep).
4. It avoids disruption and detachment of the abductor muscles with less incidence of postoperative limping.
5. Using the S-P approach, we showed a reduction in the operative time, blood loss, and incidence of femoral head

avascular necrosis (AVN) in some studies.22,23

Disadvantages
1. A reported increased risk of heterotopic ossification (HO) formation with the anterior approaches, reaching up to

40%.20,22

2. The possibility of interrupting the remaining blood supply (LFCA ascending branch) to the head as the blood
supply may be already jeopardized after the incident of the posterior dislocation.1

3. It will not allow for a wide free inspection of the acetabulum unless an extensive release of the TFL and gluteus
medius is performed.24

4. Persistent anterolateral thigh numbness in up to 9% of patients managed through the S-P approach.25
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5. Concomitant posterior injury could not be handled using this approach as Pipkin type IV.

Posterior-Based Approaches
This section will mainly describe the two main posterior approaches reported to manage FHFs: the classic posterior
approaches to the hip (mainly Kocher-Langenbeck approach) and the Ganz surgical hip dislocation.

Classic Posterior Approaches to the Hip
It was first described by Bernhard von Langenbeck in 1874 and modified by Kocher, and since then, it has been known as
“Kocher-Langenbeck (K-L) approach”.26 This approach does not disrupt the abductor mechanism, and many variations
were described depending on the placement of the skin incision and the level at which the gluteus maximus muscle is
dissected.27–29

Approach details: Skin incision started about ten cm distal to the posterior superior iliac spine extending laterally and
directed distally toward the greater trochanter about 15 cm coincident with the femoral shaft. After dividing the gluteal
fascia in line with the skin incision, the gluteus maximus fibers are bluntly dissected into proximal and distal halves (this
is a true internervous plane as the superior gluteal vessels and nerves supply the proximal half of the muscle, while the
inferior gluteal vessels and nerves supply the distal half). The sciatic nerve is then identified and protected, and to expose
the hip joint capsule, the short external rotators are dissected and detached from the femoral insertion (usually the
piriformis tendon was tagged and released, but the Gemelli and obturator internus were preserved) and retracted medially
as a sleeve, which aids in the protection of the sciatic nerve. Damage to the obturator externus muscle indicates the
severity of the injury as this muscle is closely related to the medial femoral circumflex artery.

Advantages
1. In cases where the hip was posteriorly dislocated and irreducible, this approach is suitable for open reduction.30

2. Suitable for managing associated acetabulum fracture as in Pipkin IV injuries.

Disadvantages
1. A higher possibility of vascular supply injury with an increased risk of AVN.
2. If the fracture was oriented more anteriorly and medially, which was suggested to be the most commonplace for the

injury from an anatomical and biomechanical point of view,31 direct screw fixation is difficult.32

3. Risk of iatrogenic sciatic nerve injury.

Surgical Hip Dislocation (SHD)
The original description of this approach was popularized by Ganz et al.33

Approach details: the same skin incision as in the K-L approach; however, the Gibson interval27 is used, dissecting
between the gluteus medius anteriorly and the gluteus maximus posteriorly, following identification of the greater
trochanter and the short external rotators, the interval between the piriformis tendon and the posterior border of the
gluteus minimus was identified, then the trochanteric flip osteotomy (TFO) about 1.5 cm thick is initiated from the
posterosuperior border of the greater trochanter and extended to the border of the vastus lateralis, which is then retracted
anteriorly, the gluteus minimus is dissected sharply from the capsule followed by hip flexion to relax the anterior
structures. Finally, the capsulotomy was carried out in a Z-shaped fashion; the femoral head is delivered by progressive
hip flexion and external rotation, which a hook around the femoral neck could facilitate after cutting the ligamentum
teres.

Advantages
1. All external rotator muscles are not interrupted and protect the medial femoral circumflex artery (MFCA), which is

the main vascular supply to the femoral head, with a lower incidence of AVN.34
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2. It provides 360 degrees of visualization of the femoral head and the acetabulum, with the ability to fully assess the
femoral head and acetabulum to detect any associated injuries like labrum avulsion or impaction injuries even if not
diagnosed in the preoperative imaging studies.35

3. The Z-shaped capsulotomy will allow elevation of a retinacular flap, which further protects the blood supply.33

4. The ability to check the vascularity intraoperatively can be performed through a small perforation in the head and a
bleeding sign positively correlated with the viability of the femoral head.33,35 Some authors described using intraopera-
tive laser Doppler flowmetry as proposed by Nötzli et al.36

Disadvantages
SHD carried some unique complications such as:

1. TFO non-union, which had been reported in some studies.33,37

2. The surgeon should be trained and familiar with the approach, as some authors reported an inability to use this
approach due to unfamiliarity.38

3. The screws used to fix the TFO could cause trochanteric bursitis with persistent lateral thigh pain necessitating its
removal.39,40

4. The higher incidence of HO formation reached up to 37% of the cases.33

5. The possibility of increased operative time for the extra steps needed for fixing the TFO.

Lateral-Based Approaches
These approaches were suggested as the best approach for managing Pipkin III fractures, as it enables addressing the
head fracture element and the neck fracture element through one approach.21

Anterolateral Approach
This first description of the approach was by Sayer in 1876, and then it was popularized by Watson-Jones (W-J) in 1936,
and the approach is known by this name.41 Some authors introduced modifications, such as Charnley,42 Harris,43 and
Muller.44

Approach details: The skin incision is centered laterally over the mid-portion of the greater trochanter and could be
extended superiorly to a point about three cm posterior to the ASIS and could be extended distally about 10 to 15 cm
along the axis of the femoral shaft. After incising the fascia lata in line with the skin incision, the intermuscular plane
between the TFL and gluteus medius is developed by blunt dissection.45,46 The superior aspect of the hip joint capsule
and the femoral neck is exposed by retracting the gluteus medius and the gluteus minimus proximally and laterally.

Lateral Approaches
The lateral approaches can be subclassified according to the detaching of the abductor mechanism either into a direct
lateral (going through the musculotendinous portion) or trans-trochanteric techniques; however, in both techniques, the
surgeon goes through the hip abductor mechanism.

1. The direct lateral technique: was first described by McFarland and Osborne in 1954,47 and further modifications
were introduced, such as the one done by Hardinge in 1982.48 The main idea behind this approach is that the gluteus
medius and vastus lateralis are considered a direct functional unit that continues through the thick tendinous periosteum
over the greater trochanter.47,49

Approach details: A straight skin incision as in the anterolateral approach, the fascia lata and iliotibial band are
divided in line with the skin incision, the difference between the different approaches lies in the deep dissection as
follows: McFarland and Osborne described retracting the gluteus maximus posteriorly and the TFL anteriorly, after
identification of the gluteus medius, incising the posterior border of the muscles down to the bone, and the tendon of the
gluteus medius, the periosteum, and origin of vastus lateralis is dissected and retracted anteriorly as one flap followed by
dividing retracting gluteus minimus proximally to expose the joint capsule. In contrast, Hardinge described his
modification by going trans-gluteal by incising the gluteus medius tendon at the greater trochanter and dividing the
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muscle into an intact posterior half still attached to the trochanter dissecting the anterior half to expose the gluteus
minimus and the joint capsule.

2. Trans-trochanteric technique: In this technique, the abductor mechanism and the vastus laterals attachment to the
greater trochanter are osteotomized and mobilized as one flap as described by Charnley and Ferreiraade.50 Harris
technique is the most popularly used; after dividing the iliotibial band in line with the skin incision, the osteotomized
greater trochanter with the attached gluteus medius is reflected proximally, while the origin of the vastus lateralis is
retracted distally; this will expose the short external rotators, which are divided from its femoral origin to expose the hip
joint capsule.51 Glassman et al introduced a modification by creating an osteotomy in the sagittal plane, which preserves
the gluteus medius and vastus lateralis as one unit, which is then retracted anteriorly.52

Advantages
1. The anterolateral approach offers a true intermuscular approach.
2. It provides optimum exposure to the femoral neck in cases with Pipkin III injuries.
3. It carries a lower risk of femoral head AVN, as the LFCA ascending branch could require ligation as it passes deep

into TFL and gluteus medius; however, the superior retinacular vessels are not interrupted in this approach, which
preserves the vascularity of the femoral head.

Disadvantages
1. It offers limited exposure to the acetabulum and posterior injuries.
2. If the dissection is taken proximally, injuring the superior gluteal vessel and nerve is a risk.
3. Postoperative limping secondary to abductor weakness could occur with the lateral approach.

Medial-Based Approach
This section will describe two main approaches: the classic direct medial approach described by Ludloff (including its
modifications), and the anterior medial approach described recently by some authors as a minimally invasive approach
for managing FHFs.53

Direct Medial Approaches
It was first described by Ludloff in 1908 to be utilized in developmental hip dysplasia surgeries,54,55 then in 1973,
Ferguson modified and popularized the approach.56 Ludloff, in his original description, did not define the exact intervals;
however, the approach was defined as being through the plane between the adductor longus and sartorius superficially
and between the iliopsoas and pectineus deeply. Ferguson’s modified the approach to go more posteriorly between the
gracilis and adductor longus superficially and the interval between the adductor brevis and adductor Magnus deeply.56

Chiron et al reported using a novel “medial hip approach” to manage anterior-inferior FHFs; they used a more anterior
interval that passes between the adductor muscles bellies (longus, brevis, and pectineus) posteriorly and their apo-
neuroses anteriorly.6,57

Approach details: While the patient is supine, the hip is flexed, abducted, and externally rotated, making the lesser
trochanter and medial joint capsule closer to the skin. A longitudinal skin incision about three cm distal to the pubic
tubercle and coincident with the adductor longus: bluntly, develop the superficial plane between the adductor longus and
gracilis (the obturator nerve supplies both), then the deep plane between the adductor brevis and adductor Magnus (the
obturator nerve supplies both) is developed. The adductor longus and brevis are retracted anteriorly, while the gracilis
and adductor Magnus are retracted posteriorly. To expose the hip joint capsule, dissect and transect the iliopsoas tendon
to expose the lesser trochanter deep in the approach.

Advantages
1. Minimum dissection and blood loss.
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2. This approach allows direct exposure of the fracture site, mainly in Pipkin type I and II, with the ability to expose
other structures, mainly the base of the femoral neck, the lesser trochanter, and the anterosuperior, anterior, and
anteroinferior parts of the acetabular wall with the labrum.57,58

Disadvantages
1. Technically difficult for unfamiliar surgeons.
2. Risk of damage to the MFCA with increased risk of femoral head AVN.
3. Specific drawbacks of using the approach described by Chiron et al are the proximity to the femoral vascular

bundle anteriorly and the limited access to the femoral head posterior aspect.

Anterior Medial Fenestration Approach
This approach was described by Wang et al for in situ fixation of Pipkin I and II injuries.53

Approach details: After hip flexion, abduction, and external rotation, while the patient is in a supine position, an
incision about 6–9 cm is carried medially to the femoral artery. After incising the deep fascia, the authors described
feeling the femoral artery pulsation, and at its medial border, the adductor longus and pectineus were exposed, taking care
to protect the superficial great saphenous vein and its branches on the lateral side.

The adductor longus and the pectineus will be retracted medially (medial boundary), the femoral artery and vein were
retracted laterally (lateral boundary), this will expose the lesser trochanter, then the iliopsoas muscle was dissected and
retracted proximally (upper boundary); this will expose the deep femoral artery and the transverse branch of the MFCA
at the inferior portion of the approach (inferior boundary), where they should be identified and protected before retracting
them inferiorly. The fenestration is essentially formed between these four boundaries where the hip capsule could be
deeply exposed and opened to reveal the lower part of the femoral head.

Advantages
The authors reported this approach as being minimally invasive, preserving the vascularity of the femoral head, being
medial to the femoral sheath guard against injury of the femoral nerve, enabling in situ reduction and fixation with a
limited opening of the hip joint capsule, and the ligamentum teres need not be cut.

Disadvantages
The authors mentioned one major disadvantage (although it did not happen to them) is the possibility of infection spread
to the femoral artery and vein; due to their proximity to the approach, which could be fatal, they recommended keeping
the femoral sheath intact. However, the authors did not mention regarding the amount of retraction needed and whether
this will increase deep venous thrombosis (DVT) development risk.

5-Hip Arthroscopy
Hip arthroscopy was introduced to manage various situations of hip traumatic conditions and could be used in cases with
FHFs either for excision of the fractured fragment or ORIF, especially in pipkin type I.11,13,59

Advantages
1. Hip arthroscopy offers conservative arthrotomy, particularly when fragment excision is decided due to too small or

fragmented pieces not amenable for fixation.
2. Less blood loss, a shorter operating time,
3. Better cosmetic appearance.
4. It enables the management of associated intraarticular injuries, such as labral tears.14

Disadvantages
1. Associated acetabular fractures could not be managed.
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2. Peripheral neurological injury caused by traction or by the surgical instruments (pudendal nerve, lateral cutaneous
nerve of the thigh, sciatic nerve, and the femoral nerve).

3. The need for special training and equipment.
4. Bleeding from the portals, abdominal compartment syndrome in case of fluid leakage through the acetabulum,

chondral damage.60,61

5. Some precautions were reported as mentioned by Park et al14 (after their experience of managing three cases of
Pipkin type I by ORIF through hip arthroscopy); the authors eluded to some critical points the surgeon should be aware
of before attempting ORIF of the FHFs through arthroscopy rather than excising the fragment, full knowledge of the safe
portals, incorporating capsulotomy as performed during femoroacetabular impingement surgery, ability to use a 70-
degree arthroscope, and carefully managing the fluid intraarticularly to avoid the risk of fluid extravasation into the
intraabdominal and retroperitoneal spaces.14,62

Factors Affecting Approach Selection
This is a tough question to answer, choosing the appropriate approach depends on many factors; some of them are related to
the injury (such as fracture classification and the presence of any associated injuries), the surgeon (such as experience and
familiarity with the approaches), and the presence of special equipment (such as the hip arthroscopy preparations).10,11 To
refer to an approach as being “ideal,” it should be safe, simple, anatomic (follows internervous and intermuscular planes),
reproducible, versatile, with minor soft tissue damage, and it should provide adequate exposure to the injured area or to the
area, which will be operated upon.16,17 Some of the crucial factors when selecting an approach are as follows:

Femoral Head Vascularity Preservation
Avascular necrosis (AVN) of the femoral head is one of the major complications after FHFs; however, this complication
could occur due to damage to the main nutrient artery at the time of trauma or by surgical intervention, the incidence
reported in the literature ranges from 7% to 24% independent of the approach.63,64

Supporters of posterior-based approaches based their argument on the possibility that the anterior-based approaches
(mainly S-P) would damage any residual blood supply to the posteriorly displaced FHF;24 however, studies showed that
the MFCA deep branch, which is the main supply to the femoral head was preserved after traumatic posterior
dislocation;65 however, it could be injured during the posterior approach as shown in cadaveric studies.66,67 After
dissecting 24 hips, Gautier et al found that the tenomyotomy of the external rotators is mandatory for hip dislocation
during the posterior-based approaches; this will endanger the anastomosis between the MFCA deep branch and the
inferior gluteal artery.66 At the same time, the contribution of LFCA to the femoral head vascularity was less (which is
disrupted during anterior-based approaches).66 After introducing the SHD proposed by Ganz, this conflict was solved,
where he showed definite protection of the MFCA deep branch while performing this approach.33

Visualization
For proper anatomical reduction and fracture fixation with an interfragmentary compression, the chosen approach should
provide adequate visualization of the fracture surface; if visualization was not achieved, this might lead to changing the
decision from fixation to excising the fragment as reported in the study by Swiontkowski et al.22 Another point is the
ability of the approach to provide adequate exposure of the acetabulum for inspecting any associated injuries, the
exposure of the femoral neck for appropriate fixation as in Pipkin III fractures, and the visualization of associated
acetabulum injury as in Pipkin IV fractures.

Safety and Outcomes
Safety of the approach is measured by the incidence of its related complications (which in FHFs are represented into
three major entities: HO formation, AVN, posttraumatic arthritis) and their effect on the functional outcomes of these
patients.68

Giannoudis et al studied the relation between the functional outcomes and the utilized approach in 119 cases reported
in 9 studies, excellent and good results according to the Thompson–Epstein criteria was reported in 83.4% (20 out of 24)
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of patients treated through SHD, to 65.4% (17 out of 26) with S-P approach, 49% (27 out of 53) with K-L approaches,
and in 88.9% (eight out of nine) with lateral approach.10

For reporting the major late complications in relation to the surgical approach (after a mean follow-up of 59.7
months), 153 cases from 11 studies were reported upon, AVN was reported in 8.3% (three out of 36) patients treated
through SHD, 5.3% (two out of 38) treated through the S-P approach, 16.9% (11 out of 65) treated through K-L
approach, 0% (0 out of five) with W-J approach, and 11.1% (one out of nine) with the lateral approach. In addition, the
authors reported that the chance of a patient to develop AVN when treated through a posterior approach was 3.67 and
2.24 times higher than an anterior or SHD approach, respectively (p > 0.05).10

Posttraumatic OA was not reported in any case in patients treated through SHD or lateral approach, while it was
reported in 21%, 29.2%, and 20% in patients treated through the S-P, K-L, and W-J approaches, respectively. Post-
traumatic arthritis was estimated to have a 20.3 (p = 0.04) and 30.6 (p = 0.018) times higher incidence when an anterior
or posterior approach was used, respectively, versus SHD.10

For the HO development incidence, no cases were reported with the lateral approach; 47.2% of the patients managed
through SHD, 44.7% with the S-P approach, 32.3% with the K-L approach, and 40% with the W-J approach.10

In a recent study by Abdelazeem et al evaluating their results of managing FHFs through the medial approach, the
authors reported on 21 patients all Pipkin type I; however, the authors subdivided these according to the location of the
fracture fragment into inferior anterior (IA) 14 (67.7%) and inferior posterior (IP) 7 (33.3%), after a mean follow-up of
24.3 months, all fractures healed by eight weeks, at the last follow-up, five cases (23.8%) showed posttraumatic OA,
functional outcome according to Harris hip score at the last follow-up had a mean score of 82.3 (range: 14.6–95.8) and
graded as good; however, the authors reported decreased range of hip external rotation in all patients.69

Wang et al reported using an anterior medial fenestration approach for in situ reductions and fixation of FHFs,
claiming that this will be more conservative for the soft tissues, for management of Pipkin 1 and 2 type fractures (Pipkin
type I (8 cases) and II (4 cases)), 12 cases were included, in situ fixation was performed through this approach, excellent
and good rate of 83.33% according to Thomson–Epstein evaluation.53

Recently, Aparato et al compared hip arthroscopy and SHD for managing Pipkin type I fractures, they included five
patients where FHFs were fixed through hip arthroscopy compared to eight managed through SHD, they achieved
anatomic reduction in four patients in the arthroscopy group compared to five in the SHD group, the functional outcomes
were significantly better in the arthroscopy group according to modified Harris hip score (94 points vs 88 points, P =
0.03), no major complications were reported from the arthroscopy group, the authors concluded that arthroscopic
reduction and fixation of Pipkin type I fracture gave results equal and even better than SHD with a lower rate of
complications.70

Approach Recommendations (Figure 3)
Based on the patient age, preinjury hip condition, and the Pipkin fracture classification, the approach for surgical
management (excision, ORIF, or acute THA) could be selected as follows:

1. For young patients (with a preinjury normal hip joint):
A-Pipkin types I and II fractures, if the hip joint is congruent after reduction and the fragment is anterior or

anterolateral, anterior-based approaches (S-P or Hueter) or the W-J approach are advised for excision or ORIF. If the
surgeon is familiar with the medial approach or hip arthroscopy, it could be utilized. If the fragment is posteriorly
oriented or associated with an irreducible posterior hip dislocation, a posterior-based approach (K-L or SHD) is
recommended.

B-Pipkin type III fractures, if successful reduction of the hip was achieved, percutaneous fixation of the femoral neck
fracture through a lateral stab incision should be performed first, followed by exposure and fixing FHF, then the same
approaches described with Pipkin types I and II could be utilized. Some authors advise against using the K-L with this
specific fracture type as it carries a higher risk of femoral head vascular damage.10,11

Tosounidis et al reported having a very low threshold for managing patients presented with Pipkin Type-III through
acute THA; however, they will offer ORIF only if there is no evidence of dislocation or a comminuted horizontal femoral
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neck fracture, they advised performing it as early as possible through SHD then checking the status of posterosuperior
retinaculum, which, if it was disrupted, they would convert to THA intraoperatively.3

C-Pipkin type IV fractures, the associated acetabulum fracture, and the possibility of associated intraarticular injury
(such as labrum injury) will dictate the approach to be used:

1. If the head fragment is posterior or associated with posterior-oriented acetabulum fracture, or if an impaction injury
of the femoral head was suspected preoperatively, a posterior-based approach (K-L or SHD) is preferable.

2. If the major acetabulum involvement was anterior, a dual approach could be used, one approach described
previously for fixation of the FHF and another approach such as the anterior ilioinguinal approach or modified Stoppa
approach for acetabular fracture fixation.

2. For old age, the decision will depend on the pre-injury status of the hip; if it was healthy with no signs of arthritis,
the previous algorithm for the young patient could be applied. If the hip appeared diseased or in type II and III fractures
(according to some authors3,11), an acute THA should be performed, and the approach will be according to the surgeon’s
preference (Anterior or lateral, or posterior).

Conclusion
Most of the approaches to the hip could be utilized for femoral head fracture management; however, the surgeon should
base his choice of the most appropriate approach according to fracture classification and the presence of associated
injuries, though the familiarity of the surgeon with a particular approach could not be overlooked.

Abbreviations
FHFs, femoral head fractures; ORIF, open reduction and internal fixation; THA, total hip arthroplasty; SHD, surgical hip
dislocation; S-P, Smith-Petersen; ASIS, anterior superior iliac spine; TFL, tensor fascia latae; LFCA, lateral femoral
circumflex artery; AVN, avascular necrosis; HO, heterotopic ossification; K-L, Kocher-Langenbeck; TFO, trochanteric

Figure 3 Example flow chart showing how to select the most appropriate approach for femoral head fractures (FHFs) surgical management as per Pipkin classification (Type
I: Fracture below fovea, Type II: Fracture above fovea, Type III: Type I or II with an associated femoral neck fracture, and Type IV: Type I or II with associated acetabular
fracture). * The mentioned approaches could be used for either fragment fixation or excision, ** better to avoid a posterior approach to preserve the blood supply.
Abbreviations: ORIF, open reduction and internal fixation; THA, total hip arthroplasty.
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flip osteotomy; MFCA, medial femoral circumflex artery; W-J, Watson-Jones; DVT, deep venous thrombosis; IA, inferior
anterior; IP, inferior posterior.
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