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Background: Dislocation of the hip is a well-described event that occurs in conjunction with high-energy trauma or

postoperatively after total hip replacement.

Methods: In this review, the types, causes, and treatment modalities of hip dislocation are discussed and illustrated, with
particular emphasis on the assessment, treatment, and complications of dislocations following total hip replacement.

Results: Hip dislocations are commonly classified according to the direction of dislocation of the femoral head, either anterior or
posterior, and are treated with specific techniques for reduction. Generally, closed reduction is the initial treatment method,
usually occurring in the emergency room. Bigelow first described closed treatment of a dislocated hip in 1870, and since
then many reduction techniques have been proposed. Each method has unique advantages and disadvantages. Anterior hip
dislocation is commonly reduced by inline traction and external rotation, with an assistant pushing on the femoral head or

pulling the femur laterally to assist reduction. Posterior hip dislocations are the most common type and are reduced by

placing longitudinal traction with internal rotation on the hip.

Conclusion: Patients with hip dislocations must receive careful diagnostic workup, and the treating physician must be well
versed in the different ways to treat the injury and possible complications. Timely evaluation and treatment, including
recognizing the potential complications, are necessary to offer the best outcome for the patient.
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INTRODUCTION
Anatomy

The hip is a ball-and-socket joint that is inherently stable
because of its bony geometry and strong ligaments, allow-
ing it to resist significant increases in mechanical stress.
Anatomic components contributing to the hip’s stability in-
clude the depth of the acetabulum, the labrum, joint cap-
sule, muscular support, and surrounding ligaments." The
major ligaments stabilizing the joint from directional forces
include the iliofemoral ligament located anteriorly and the
ischiofemoral ligament located posteriorly. Because the an-
terior ligaments are stronger, trauma to the hip commonly
presents as a posterior dislocation when discovered (90%
of cases).?® Dynamic muscular support includes the rectus
femoris, gluteal muscles, and short external rotators.® An un-
derstanding of the vasculature is important because trauma
to the hip can displace the femoral head and interrupt
the blood supply, leading to avascular necrosis (AVN).
Branches from the external iliac artery form a ring around
the neck of the femur, with the lateral femoral circumflex ar-
tery going anteriorly and the medial femoral circumflex artery
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going posteriorly." The major blood supply to the femoral
head is the medial femoral circumflex artery.2®

Causes

Dislocations of the hip can be classified as congenital or
acquired. Congenital dislocations result from the physiolog-
ic position of the fetus in utero pressed against the abdom-
inal wall of the mother, with the additional component of the
posterior force acting against a dysplastic hip joint in flex-
ion.® Both factors together result in a partial or complete dis-
location in a neonate; however, this topic is beyond the
scope of this paper. Acquired hip dislocations are either na-
tive dislocations or dislocations after total hip replacement
(Figure 1).37'° The majority of native hip dislocations result
from motor vehicle collisions.* In the typical scenario, the
patient is sitting with the hip in flexion, and upon impact,
the thigh hits the dashboard, sending a posteriorly directed
force to the joint and causing a posterior dislocation.*’
The most common acquired dislocation is hip dislocation
that occurs within the first 3 months following total hip re-
placement."? This scenario occurs when the patient reaches
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Figure 1. X-rays illustrate post total hip replacement dislo-
cation (left) and native hip dislocation (right).

the extremes of the prosthetic range of motion and the fem-
oral neck levers on the acetabular cup, allowing the femoral
head to escape from the acetabulum. Other common condi-
tions that can lead to postoperative dislocations include lax-
ity or soft-tissue incompetence surrounding the hip joint
(ie, revision), incorrect positioning of prosthetic components,
and neuromuscular disorders (eg, Parkinson disease).®

Predisposing factors for hip dislocations continue to
tise.2191314 A 2014 report by the National Highway Traffic
Safety Administration noted more than 2.3 million motor
vehicle-related injuries occurred among predominantly youn-
ger drivers, an increase of 1.1% since 2013." A summative
1982 study by Woo and Morrey found a dislocation rate of
3.2% in more than 10,000 primary total hip replacement pro-
cedures.'® Other studies have reported dislocation rates as
high as 10% for primary procedures and up to 28% for revi-
sion.101217.18 By 030, the number of procedures is projected
to increase 174% for primary hip replacements and 137% for
revisions, suggesting that the number of patients who present
with dislocations may also increase.'®'” The assessment,
treatment, and complications of dislocations following total
hip replacement are the primary emphasis of this review.

ASSESSMENT

Hip dislocations are time-sensitive medical emergencies
that must be treated promptly to prevent permanent compli-
cations.'®2° Because of the traumatic nature of native hip in-
juries, taking the first steps in advanced trauma life support
is critical to stabilize the injured patient. If the injury is low en-
ergy, a complete survey should still be performed to rule out
fragility injuries or concomitant injury. A complete history
and physical will clue the health professional to the cause
of dislocation (post total hip replacement vs native) and
the type (posterior vs anterior).2*2! A physical examination
is crucial in the workup of a suspected hip dislocation.
Soft-tissue injuries and ipsilateral lower limb injuries can pre-
vent a successful closed reduction. Recognizing these con-
comitant injuries early is important because they may be
exacerbated by closed reduction. Injury to the ipsilateral
knee must be ruled out as well, because the knee is used
as the lever in reducing the hip.?2
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Patients with a posterior dislocation present with a limb
adducted, flexed, internally rotated, and shortened. Anterior
hip dislocations are classified as either superior-anterior
(pubic) or inferior-anterior (obturator).”232* Pubic-type dis-
locations result from abduction, extension, and external ro-
tation of the hip. Obturator-type dislocations result from
abduction, flexion, and external rotation of the hip.*”2° Pa-
tients with anterior dislocations may have a palpable femoral
head in the femoral triangle in contrast to a palpable femoral
head in the gluteal area with posterior dislocations.2

Native Dislocation Assessment

High-energy trauma can cause secondary injuries, so
after the history and physical, a provider must complete a
neurovascular examination prior to attempting closed reduc-
tion. While rare, the most common nerve complications as-
sociated with posterior hip dislocations are sciatic nerve
injury (10% of cases), and less commonly, peroneal branch
and lumbosacral root injury.23%2¢ To test for sciatic nerve
damage, assess if dorsiflexion of the ankle and toes is im-
paired.® Neurovascular complications associated with ante-
rior dislocations are also rare but include injury to the
femoral nerve, artery, and vein.23*®

Imaging is critical to confirm the diagnosis and rule out
potential fractures. In almost all cases, the dislocation can
be confirmed with an anteroposterior (AP) x-ray of the hip,
but if the finding is vague, additional x-rays (frog-leg lateral,
cross-table lateral, Judet views) can be taken as needed.?®
Not only does an AP view confirm the cause and type of
dislocation but can also show signs of lumbar injury and ac-
etabular fractures. Normally, the femoral heads of both
limbs should be equal in size and congruent within the ace-
tabulum.® On an AP x-ray, a posterior dislocation shows a
smaller femoral head in the acetabulum as the bone is posi-
tioned further from the x-ray source and closer to the film. A
lateral view should be used to confirm this finding.? In an an-
terior dislocation, the femoral head appears larger than the
unaffected hip because the bone is positioned closer to
the x-ray source and further away from the film.% Postreduc-
tion x-rays should be taken to confirm reduction, followed
by a computed tomography (CT) scan in 1- to 3-mm cuts
through the pelvis to show concentric reduction.?® CT
scans will also detect any loose fragments and occult frac-
tures, especially of the femoral head or neck.??” Magnetic
resonance imaging (MRI) has been used to supplement
CT scans; however, the cost effectiveness of MRI and its
ability to identify small bony fragments are debated.?2®

Postoperative Prosthetic Dislocation Assessment
Dislocations after total hip replacement are usually a result
of low-energy trauma; however, high-energy dislocations
occur and require a more detailed secondary survey. Pros-
thetic dislocations are a time-sensitive medical emergency.®
Although the protocol for treating postoperative dislocations
has not yet been standardized, a 2014 report by Dargel et al
presents a comprehensive treatment algorithm.'® A range of
patient- and surgery-related risk factors can be associated
with postoperative dislocations. The time since the prima-
ry/revision total hip replacement procedure may inform the
physician if the precipitating factor was inadequate soft-
tissue healing or prosthetic malposition (early dislocations)
or prosthetic wear (late dislocations). Information necessary
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for a detailed history includes when the patient received the
hip replacement, what approach was used, how the disloca-
tion occurred, the number of previous dislocations, and pa-
tient compliance with postoperative range of motion
restrictions. Further, questions about medical conditions
(eg, Parkinson disease, multiple sclerosis, alcoholism) and
previous surgeries are important because each condition is
a potential risk factor that can precipitate dislocations
through muscle weakness and imbalance.?® During the
physical examination, the physician should assess neurovas-
cular status, as well as the appearance of the affected limb
and surgical incision scars that can alert the physician to
the approach used. A good practice is to call for cultures,
as an unrecognized infection may have caused the instability
and dislocation.'#?°

Diagnostic imaging of total hip replacement dislocations
begins with AP and cross-table lateral x-rays of the hip.82°
The position of the femoral component and acetabular ver-
sion and inclination, along with changes in offset and leg
length, will help guide the initial management through closed
reduction.® Other important factors include size of the femoral
head and type of prosthetic that have been found to play a
significant role in the rate of dislocation. A 2005 study of
more than 20,000 total hip replacements found a significantly
decreased rate of dislocation with the use of larger femo-
ral heads.®® Stratified by femoral head size, dislocation
rates were 3.6% for 28 mm, 4.8% for 26 mm, and 18.8% for
22mm.2 Other studies have noted the effectiveness of even
larger head sizes ranging from 28 to 40mm.3"®2 Types of
prosthetics include constrained liners and dual-mobility im-
plants, each having advantages and disadvantages.>*** Con-
strained liners are used in certain patients to maintain stability
and can usually be identified by an extra circular ring of metal
on the periphery of the polyethylene insert (Figure 2). The
challenge with these prostheses is that in restricting motion,
they tend to fail catastrophically, and dislocations can neces-
sitate open reduction or revision. Closed reduction may be
possible; however, the treating physician should recognize
the reason the constraint failed, leading to the dislocation.

Figure 2. X-ray shows the constrained liner in total hip re-
placement. Note the metal ring in the polyethylene holding
the femoral head inside the acetabulum.
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Failure of the constraint could be attributable to component
malposition or implant wear, both of which could necessitate
revision.*® Dual-mobility implants are relatively new compo-
nents (introduced in 2009) in the United States that provide
additional range of motion of the hip joint prior to impinge-
ment and subsequent dislocation.'* Fixed femoral head im-
plants normally have one articulation point, a small metal/
ceramic femoral head within an acetabular component. In
dual-mobility implants, two articulation points are at play,
with the first point of articulation between a small metal/
ceramic femoral head within a larger polyethylene femoral
head, and a second point of articulation with the larger poly-
ethylene femoral head and the acetabular component.
When the small femoral head reaches the limit of its range
of motion, the larger femoral head will then move which al-
lows for an increased range of motion before impingement
(Figure 3A).'3536 However, because of the additional bear-
ing compared to fixed-bearing total hip replacement, a
unique dislocation can occur known as an intraprosthetic
dislocation (IPD) (Figure 3B).'*° In an IPD, the larger poly-
ethylene femoral head dissociates from the smaller femoral
head.3%%® Postreduction x-rays can show what appears to
be a successful reduction; however, in an IPD, the femoral
head is eccentrically located in the acetabulum, and close
evaluation reveals a halo in the soft tissue, representing
the polyethylene that has dissociated (Figure 3B). Open re-
vision is necessary to treat an IPD. Early treatment is neces-
sary as instability will occur with the improper articulation of
the small metal/ceramic femoral head on the much larger
acetabular cup, and the metal/ceramic femoral head will
damage the acetabular cup, necessitating its revision.®

A newly recognized phenomenon in patients who have had
a hip replacement and then undergo lumbar fusion surgery is
dislocation that occurs because of the change in sacral slope
and pelvic tilt. This change can lead to a relative retroversion
of the acetabulum and to instability of the hip. The lumbar
spine must be investigated in cases of late dislocation.3”*8

TREATMENT

As mentioned previously, all types of hip dislocation are
time-sensitive emergencies that must receive prompt treat-
ment. No more than 6 hours should elapse between presen-
tation and reduction. Permanent complications and invasive
procedures can become necessary if the hip is not reduced
within the 6-hour window.>* Absent any contraindications
such as fractures, IPD, or ipsilateral knee injury, a timely
closed reduction can usually be performed under sufficient
sedation in the emergency department.®3*

Native dislocations are the most time-sensitive disloca-
tions, as prolonged dislocation of the native hip can have
detrimental effects on the femoral head (AVN) and chondral
surface (chondrolysis).®* Because of the potential for frac-
ture if the patient’s muscles remain active, Frymann et al rec-
ommend conscious sedation to reduce trauma to the hip
and reduce the time to achieving reduction.®® On the other
hand, administration of intravenous, general, or regional se-
dation has been proven to reduce complications and ease
the modes of reduction in numerous studies.?*7-8:34:39

In postoperative total hip replacement dislocations, if the
prosthetic components are adequately positioned, most pa-
tients (67%) who undergo successful closed reduction will
not experience another dislocation.® Adequate sedation is
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Figure 3. (A) Dual-mobility implant components include a small central metal
or ceramic head joined to a larger polyethylene head within an acetabular
cup. (B) X-ray shows the dislocated and uncoupled polyethylene head in the
patient’s soft tissue. Black arrows demarcating the “bubble sign” indicate

the polyethylene head.

required to properly relax the muscles and reduce the risk of
injuring the patient or physician.”** Adequate sedation also
reduces the risk of repeated attempts at closed reduction
that can damage the prosthesis or injure the patient.®

Bigelow first described closed treatment of a dislocated hip
in 1870, and many reduction techniques have been proposed
since then.” Because closed reduction techniques require
placing the patient in different positions (eg, prone, supine,
lateral decubitus), the choice of technique should minimize
further injury at the time of presentation. Although mastery
of each technique is not mandatory, becoming proficient in
a few techniques will aide in the flexibility of treatment when
one approach fails to work.2” Posterior and anterior methods
of reduction are described and illustrated below.

Closed Reduction for Posterior Dislocations

Allis Maneuver: The patient is in supine position with the
physician standing above the patient. The physician applies
inline traction on the ipsilateral leg, flexing the ipsilateral
knee to 90° while an assistant stabilizes the pelvis against
the stretcher for countertraction. Gentle extension of the ipsi-
lateral leg with external rotation as the hip reduces allows the
femoral head to enter the acetabulum. An audible sound, or
“clunk,” is heard with successful reduction (Figure 4).*74°

Bigelow Maneuver: With the patient in supine position,
the physician grasps the ipsilateral limb at the ankle with
one hand and places the free hand behind the knee. An as-
sistant applies a downward force on the anterior superior
iliac spine for countertraction. The physician applies inline
longitudinal traction, flexing the patient’s knee to 90°. As
the limb reduces, the physician applies gentle extension,
abduction, and external rotation for the femoral head to
move into the acetabulum. Physicians should stand on
the side of the bed while performing this maneuver to en-
hance safety (Figure 5).274!
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Lefkowitz Maneuver: The patient is in supine position, and
the physician stands to the side of the affected limb. The
physician places his/her flexed knee under the patient’s ipsi-
lateral knee in the popliteal fossa and his/her foot on the
stretcher. With the patient’s knee flexed over the physician’s
leg, the physician applies a gentle downward force on the
leg until the hip is reduced (Figure 6).”*2

Captain Morgan Technique: The patient is supine, and the
physician stands on the affected side. The pelvis is fixed and
stabilized against the stretcher. The patient’s hip and knee
are flexed to 90°, and the physician places his/her flexed
knee under the ipsilateral knee in the popliteal fossa. The
physician grasps the ipsilateral ankle with one hand and pla-
ces the free hand under the ipsilateral knee, applying an up-
ward force by plantar flexing the foot until the hip is reduced.
Although similar to the Lefkowitz maneuver, the Captain
Morgan maneuver utilizes stabilization of the pelvis against

Figure 4. Allis maneuver.”
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Figure 5. Bigelow maneuver.”

the stretcher and the free hand underneath the ipsilateral
knee (Figure 7).”*

East Baltimore Lift: The patient is supine. The physician
stands on the affected side, and an assistant stands on
the opposite side. The ipsilateral limb is flexed so the hip
and knee are at 90°. With the physician and assistant facing
the head of the bed, both place one arm underneath the
knee of the ipsilateral hip, hooking their arms under the pop-
liteal fossa and resting their hands on each other’s shoul-
ders. With the physician stabilizing the pelvis with a free
hand, a second assistant applies a downward force while
the physician and first assistant apply an inline upward
force with extension of their knees. As the limb reduces,
the physician can also apply adduction, abduction, and in-
ternal and external rotation using the ipsilateral ankle. If
only 2 people are available, this technique can still be com-
pleted. The physician uses the arm closest to the patient’s
ipsilateral hip as the pivot and the other arm to grab the ip-
silateral leg. The assistant stabilizes the pelvis while helping
the physician apply inline traction to the ipsilateral limb by
extending the legs until the hip is reduced (Figure 8).”**

Howard Maneuver: The patient is supine, and both physi-
cian and assistant stand on the affected side. The ipsilateral
hip is flexed to 90°. The assistant grasps the thigh and ap-
plies a lateral traction force. A second assistant stabilizes
the pelvis while the limb reduces. If a second assistant is
not available, the first assistant stabilizes the pelvis as the
physician holds the ipsilateral lower leg by the knee. The
physician applies inline traction with internal and external ro-
tation until the hip is reduced (Figure 9).”*

Figure 6. Lefkowitz maneuver.”
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Figure 7. Captain Morgan technique.”

Lateral Traction Method: With the patient supine, the assis-
tant wraps a cloth or his/her hands around the patient’s ipsi-
lateral inner thigh. The physician applies a longitudinal force
along the femur with the knee extended while the assistant
pulls on the cloth to apply lateral traction. As the limb re-
duces, internal rotation can be used if needed (Figure 10).”4¢

Piggyback Method: The patient is supine at the edge of
the stretcher, and the ipsilateral hip is flexed to 90°. The phy-
sician places the patient’s knee on his/her shoulders and
using the shoulder as a fulcrum, applies a downward force
on the tibia to create an anteriorly directed force at the hip
until it is reduced (Figure 11).7%7

Tulsa Technique/Rochester Method/Whistler Technique:
The patient is supine, and the physician stands on the affect-
ed side, placing the contralateral knee in 130° of flexion. The
physician places his/her arm under the ipsilateral knee so the
leg is flexed over the forearm and uses the same hand to
grasp the contralateral knee. With the free hand, the physician
fixes the ipsilateral ankle against the stretcher and applies
downward traction using the ankle along with internal and ex-
ternal rotation until the hip is reduced (Figure 12).72146:48:49

Skoff Maneuver: The patient is in the lateral decubitus po-
sition with the ipsilateral limb facing up. The physician stands
on the side the patient is facing. The limb is placed into 90° of
hip flexion, 45° internal rotation, 45° adduction, and 90° of
knee flexion. Lateral traction is provided as the assistant
leans back in line with the femur. The physician then pal-
pates the protrusion in the gluteal region and pushes the dis-
located femoral head until the hip is reduced (Figure 13).”°°

Stimson Gravity Maneuver: The patient is prone, with both
hip and knees at 90° of flexion over the edge of the stretcher.
With an assistant stabilizing the pelvis, the physician holds the
ipsilateral knee and ankle and applies a downward pressure
to the limb distal to the knee until the limb is reduced. The
physician can apply internal and external rotation to assist in
reduction. Caution must be taken with this technique, as a se-
dated patient in the prone position must have his/her airway
continually monitored. Further caution must be taken to pre-
vent the patient from falling off the stretcher (Figure 14).%7®

Traction-Countertraction Maneuver: This technique is a
modification of the Skoff lateral reduction maneuver and re-
quires 2 people. The patient is in the lateral decubitus posi-
tion with the ipsilateral limb facing up. An assistant moves
the affected limb into 90° of hip flexion, 45° internal rotation,
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Figure 8. East Baltimore lift.”

45° adduction, and 90° of knee flexion. Using hospital sheets
knotted to form a loop, an assistant stands in the loop and
places the strap through the patient’s groin and over the
iliac crest. A second loop is placed behind the ipsilateral
knee, with the physician standing in the loop. The physician
provides lateral traction in line with the femur by leaning
back while using his/her free hands to manipulate the
lower limb. Simultaneously, the assistant leans back to pro-
vide lateral traction against the loop, while using the heels of
his/her hands to push on the deformity in the gluteal region
until the hip is reduced (Figure 15).”%?

Flexion Adduction Method: With the patient supine, the
physician stands on the contralateral side and lifts the ipsilat-
eral leg to 90° of flexion and maximum adduction. The physi-
cian applies traction in line with the femur while an assistant
stabilizes the pelvis and pushes the head of the femur into
the acetabulum until the hip is reduced (Figure 16).”°3

Foot-Fulcrum Maneuver: The patient is supine with the
physician sitting at the foot of the bed. To reduce the risk
of slamming the femoral head against the superior rim of
the acetabulum during reduction, the physician gently ma-
neuvers the affected limb to maximum allowed flexion to
move the dislocated femoral head into a more posterior po-
sition. At the foot of the bed, the physician creates a fulcrum
by placing his/her inner foot against the anterior surface of
the ipsilateral ankle and placing the outer foot against the
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posterolateral hip to feel for the dislocation with the sole.
The physician then applies longitudinal traction in line with
the femur by grasping the ipsilateral flexed knee and leaning
backward until the hip is reduced. Internal rotation can be ap-
plied as needed by leaning from side to side (Figure 17).”°
Waddell Technique: This technique uses elements of the
Allis and Bigelow maneuvers and is modified to protect
the physician from back strain during reduction. This tech-
nique requires 2 people. With an assistant stabilizing the pa-
tient’s pelvis against the stretcher, the physician climbs on
the stretcher. The physician places the ipsilateral leg between
his/her legs and puts his/her forearm underneath the knee for
that limb to flex over the arm. To lock the limb safely in place,
the physician rests his/her forearm across his/her knees
so the elbow is on one knee and the hand on the other.
With the ipsilateral knee close to the physician’s chest, the
physician maneuvers the hip to 60°-90° of flexion and the
knee to 90° of flexion. The physician applies traction on the
femur by leaning backward, using his/her feet as a pivot
and continuing until the limb is reduced, using adduction
and internal rotation by leaning as needed (Figure 18).”
The authors prefer to use the Waddell technique for
closed reduction of posterior dislocations. This technique
reduces the stress on the treating physician’s back by fol-
lowing Occupational Safety and Health Administration prin-
ciples of keeping the heavy load close to the body and
using the feet as a lever to apply inline traction to the pa-
tient’s leg and hip. Furthermore, this technique allows the

Figure 9. Howard maneuver.’
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Figure 10. Lateral traction method.”

247



Dislocation of the Hip

Figure 11. Piggyback method.”

treating physician to stay low and maintain stability while on
the stretcher with the patient.

Closed Reduction for Anterior Dislocations

Closed reduction techniques for anterior dislocations re-
quire a slight variation in maneuvers, but treatment requires
the same inline traction on the femur, hip extension, and ex-
ternal rotation. Unless reducing obturator-type dislocations,
hip flexion is not possible as the femoral head rests on the
anterior surface of the pelvis. We have not included illustra-
tions of the reductions for anterior dislocations because they
are performed with the same setup as posterior disloca-
tiOﬂS.7'24'25’37'54

Allis Leg Extension Method: The patient is supine, and the
physician may either climb on the stretcher or stand on the af-
fected side. With an assistant stabilizing the patient’s pelvis,
the physician grasps the ipsilateral knee and applies inline
traction until the hip is reduced. For pubic-type dislocations,
hyperextension of the hip is required for reduction.”-2440:54

Figure 12. Tulsa technique/Rochester method/Whistler
technique.’
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Figure 13. Skoff maneuver.”

Reverse Bigelow Method: The patient is supine, and the
physician grasps the ipsilateral limb at the ankle with one
hand and places the free hand behind the knee. Traction is
applied in line with the deformity, and the hip is adducted, in-
ternally rotated, and extended.*” If climbing on the stretcher
is not necessary, standing on the side of the stretcher is pre-
ferred for physician safety.”*'

Lateral Traction Method: The patient is supine, and the as-
sistant wraps a cloth around the ipsilateral inner thigh. The
physician applies longitudinal force along the femur while
the assistant pulls on the cloth to apply lateral traction as
the hip is reduced. External rotation is used as needed to as-
sist in reduction.**®

Figure 14. Stimson gravity maneuver.”
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Figure 15. Traction-countertraction maneuver.”

Stimson Gravity Method: The patient is prone, with both
hip and knees at 90° of flexion over the edge of the stretcher.
With an assistant stabilizing the pelvis, the physician holds
the ipsilateral knee and ankle and applies a downward pres-
sure to the limb distal to the knee until the hip is reduced.
The physician can apply internal and external rotation to as-
sist in reduction. Caution must be taken with this technique,
as a sedated patient in the prone position must have his/
her airway continually monitored. Further, care must be
taken to prevent the patient from falling off the stretcher.*”'
Because pubic-type dislocations are hyperextension injuries,
reduction may not be achieved in such patients because hip
flexion is not possible.”?

Figure 16. Flexion adduction maneuver.”
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Figure 17. Foot-fulcrum maneuver.”

Open Reduction

If closed reduction fails, open reduction is indicated. Indi-
cations for open reduction include hips that have been dislo-
cated for long periods of time, inability to achieve adequate
sedation safely in the emergency department, disloca-
tions that are irreducible, fractures of the femoral head or
shaft, and persistent instability or redislocation following
treatment.®>® Irreducible posterior hip dislocations can be
treated with the Kocher-Langenbeck approach in which the
surgeon accesses the posterior structures of the acetabulum
by demarcating the posterior superior iliac spine, greater tro-
chanter, and femoral shaft. Anterior hip dislocations can be
treated with the Smith-Petersen or Watson-Jones approach
in which the surgeon accesses the anterior structures of
the acetabulum by demarcating the anterior superior iliac
spine, greater trochanter, and femoral shaft. In the case of
a prosthetic dislocation, the previous surgical approach
should be considered as well as surgeon familiarity and
comfort with the approach.?#%6

SPECIAL CIRCUMSTANCES: CONSTRAINED
LINERS AND DUAL-MOBILITY IMPLANTS

As mentioned previously, constrained liners are used in
patients with hip instability for various reasons such as recur-
rent dislocations with properly aligned components and soft
tissue laxity. These implants are designed so that the poly-
ethylene holds the femoral head in the hip socket by adding
a strong constraint around the femoral head; the polyethy-
lene conforms circumferentially around the femoral head,
and the polyethylene is stabilized by a circular metal ring
on top of the polyethylene. In cases of dislocation, reducing
the femoral head through the constrained polyethylene can
be difficult. Usually, in late dislocations, the polyethylene has
worn so that reduction is possible. In a reduction attempt,
the femoral head should be manually retracted to the ace-
tabular cup and polyethylene through one of the techniques
described previously. Usually, the femoral head will perch
on the constrained rim. The physician should confirm the
position with fluoroscopy and then place a medial force
on the lateral aspect of the hip to try to force the femoral
head back into the acetabulum. This procedure is described
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Figure 18. Waddell technique.’

in a 2012 case report that examined the successful post
closed reduction outcome of a dual-mobility implant in an
older individual with risk factors for dislocation.®

Dual-mobility implants were introduced in the United States
in 2009.%% As noted previously, these implants have a small
and a large articulation that can dissociate during dislocation
or a reduction attempt. IPD can occur during a reduction at-
tempt when the larger plastic femoral head catches on the ac-
etabulum and dissociates from the smaller head, similar to
a bottle-cap effect. To avoid this complication, first recognize
the implant. Second, provide adequate sedation for complete
muscular relaxation to facilitate the reduction. For posterior
dislocations, internal rotation should be adequate to keep
the femoral head from catching on the acetabular cup. For
anterior dislocations, external rotation should be applied to
keep the femoral head from contacting the acetabular liner.
Finally, centricity of the femoral head should be confirmed
in the postreduction x-rays. If the femoral head is eccentric
in the acetabular cup, an IPD may have occurred.®®

COMPLICATIONS AFTER DISLOCATION

Native dislocations have a higher rate of complication
than prosthetic dislocations owing to the difference in
force required for the event to occur.>®”%® Because of the
robust stability of the native hip joint, high-energy trauma
(ie, motor vehicle collision) is required to cause a native
hip dislocation and thus is commonly seen with polytrauma
in up to 95% of patients.225°8%° Conversely, because pros-
thetic hips are inherently less stable, they can be dislocated
with low-energy forces.>*® Adverse sequelae of native dislo-
cations include femur and acetabular fractures, knee inju-
ries, posttraumatic arthritis, sciatic nerve palsy, AVN, and
heterotopic ossification.2+°8-6°

In native hip dislocations, femoral head fractures are less
common than acetabular fractures, with an incidence rate of
5%-15%.%* Acetabular fractures most commonly occur from
posterior dislocations resulting from trauma or closed reduc-
tion methods as the femoral head is brought hard against
the posterior rim of the acetabulum.®*%€° The incidence
rate of acetabular fractures is as high as 70%.2%° A broad
range of ipsilateral knee injuries can be seen, especially fol-
lowing native dislocations. Significant knee injuries include
effusion (837%), bone bruise (833%), and meniscal tears
(30%).19-22%8 Posttraumatic arthritis represents the most
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common long-term sequela of simple native dislocation,
with an incidence rate of approximately 20%.%:3°6:57:59 gcij.
atic nerve palsy (peroneal component) is the most common
neurologic structure damaged as a result of the femoral
head stretching the nerve during dislocation or surgical
scarring.2®?%° The reported incidence rate of sciatic nerve
palsy is 10%-15%.235° Because this injury is also time sen-
sitive, delay in reduction may permanently impair nerve func-
tion, and patients may only see partial recovery.?31926 AYN
can occur from prolonged dislocation following trauma or re-
peated attempts at reduction.>'® The incidence rate of AVN
following hip dislocation is approximately 2%-10%, with in-
creasing rates past 6 hours.2192%:57:58 Heterotrophic ossifica-
tion results in the presence of bone in soft tissue following
repeated attempts at closed reduction.?'® The incidence
rate of heterotrophic ossification ranges from 2.8%-9%.°
Adverse sequelae of prosthetic hip dislocations are time-
sensitive emergencies but involve less-traumatic inciting events
than native dislocations.>®*”®® These complications include
damage to the prosthesis, damage to the soft tissue leading
to further instability, IPD, fracture of the femur, knee injury,
and damage to surrounding neurovascular structures. Gener-
ally, however, prosthetic hip reduction is successful and
leads to no further incidence of instability in the future 231958

OUTCOMES AFTER DISLOCATION

Because of the high energy nature of native hip disloca-
tions, they are seldom seen without concurrent injury.586%6
Minimizing the time to reduction is critical to prevent AVN of
the femoral head. If the hip is reduced within 6 hours, the in-
cidence of AVN drops significantly.>* %% A 2016 metaanaly-
sis of AVN following traumatic hip dislocation found that if the
limb is reduced after 12 hours, the odds of developing AVN is
5.6 times greater vs reduction prior to 12 hours. 29205657 Re.
current hip dislocations following an initial simple hip disloca-
tion are rare, with an incidence rate of only 1%.2

Total hip replacement dislocations require additional man-
agement. While time to reduction does not play a role in
AVN or chondrolysis as the joint has been replaced, mini-
mizing the time to reduction is necessary because of
muscular contracture. Following successful reduction of a
prosthetic hip, a balance between immobilization and
guarded mobilization must be achieved.* Knee immobiliz-
ers or hip-abduction braces can be used to prevent patients
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from breaking the precautions associated with their surgical
approach.?®2 In posterior dislocations, the brace should re-
strict flexion of the limb to 90° and avoid internal rotation
and adduction. In anterior dislocations, bracing and precau-
tions should restrict all extension and external rotation of the
limb.® A disadvantage to external bracing is reduced patient
compliance because of the inconvenience and unwieldy na-
ture of these devices. However, an estimated two-thirds of
patients can be successfully managed with closed reduc-
tion followed by external bracing.2° When closed reduction
fails or instability persists, invasive methods include ex-
changing prosthetics, use of large femoral heads, use of
dual-mobility implants, and/or use of constrained liners.2°:%¢

CONCLUSION

With increasing rates of high-energy trauma and numbers
of total hip replacements performed, the number of native
and postreplacement hip dislocations will likely increase.
Health providers must be familiar with best practices to diag-
nose and treat these patients. Patients with native and post-
operative total hip replacement dislocations must receive
careful diagnostic workup, and the treating physician must
be well versed in the different ways to treat the injury and
possible complications. Timely evaluation and treatment, in-
cluding recognizing the potential complications, are neces-
sary to offer the best outcome for the patient.
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