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ABSTRACT
The dislocated hip in a non-ambulatory child

with spastic paresis tends to be a painful inter-
ference to sleep, sitting upright, and perineal care.
Proximal femoral resection-interposition arthro-
plasty is one method of treatment for this condi-
tion. We reviewed eight hips, two bilateral cases,
with a mean follow-up of 30 months. Clinical im-
provement was observed in all except one case,
with respect to pain relief and sitting tolerance.
Some proximal migration was observed in three
cases, despite routine post-operative skeletal trac-
tion in all cases and careful soft tissue interposi-
tion. One case showed significant heterotopic os-
sification which restricted prolonged sitting. This
patient needed some occasional medication for
pain.

INTRODUCTION
Quadriplegia in cerebral palsy patients is commonly

associated with hip dislocation and subluxation,2,5,8,11,18

with its incidence ranging from 2.6 to 75%.4,6,18 Several
factors have been related to this complication includ-
ing absence of normal gait and excessive femoral ante-
version, as well muscle imbalance and spasticity.3 The
age of presentation for this complication is variable, but
represents the end stage of a progressively subluxating
hip in juveniles.5 Some procedures may be effective in
preventing this devastating problem at an early age,
such as soft-tissue releases and femoral or pelvic os-
teotomies.22

Hip dislocation in patients with spastic quadriplegia
may be associated with several problems such as diffi-
culties with perineal hygiene and sitting position, decu-

bitus ulcerations in the lateral aspect of the greater tro-
chanter, pathologic fractures in the ipsilateral distal
femoral metaphysis, pelvic obliquity, and scoliosis.2,18

Probably the most serious and severe problem for the
patient and family is pain. Pain is significantly associ-
ated with spastic hip dislocation in as many as 70% of
these patients.2,10,18

Different approaches have been used to treat pain-
ful spastic hip dislocation, depending, in part, on the
presence or absence of degenerative arthritis in the hip
joint. These include femoral resection with subtrochan-
teric valgus osteotomy,13 open reduction with various
osteotomies,14,17 prosthetic interposition arthroplasty,7,10

arthrodesis,16 and resection-interposition arthroplasty.4

We review our experience and results in treating pain-
ful hip dislocations in patients with spastic quadriple-
gia.

MATERIALS AND METHODS
We reviewed patients treated in our hospital with

spastic quadriplegia and an associated painful hip dislo-
cation. We found the charts and radiographs of six pa-
tients (eight hips) who had undergone resection inter-
position arthroplasty described by Castle4 for the
treatment of a chronic dislocated painful hip (Figure
1). Average age at the time of surgery was 14 years
and 4 months (range from 9 years and 6 months to 17
years). There were four males and two females. None
of the patients had ever been ambulatory. The right side
was involved in four cases and the left in another four.
All patients were mentally impaired with spastic quad-
riplegia. None had any previous surgical procedure. The
average follow-up was 30 months (range 8 months to
90 months).

Patients were treated surgically with a resection-in-
terposition arthroplasty of the dislocated hip, as de-
scribed by Castle and Schneider.4 The procedure con-
sisted of an extraperiosteal dissection and resection of
the proximal femur at the level of the lesser trochanter.
A straight lateral approach was used. Post-operatively,
patients were placed in skeletal traction for three weeks.
No routine heterotopic ossification prophylaxis was used
postoperatively.

The preoperative evaluation included range of mo-
tion and resting position of the hip, the presence of pain
(pain was quantified based on the number and fre-
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quency of analgesic pills per day and subjective assess-
ments by the patients’ families), and the radiographic
position and anatomy of the proximal femur. The post-
operative evaluation consisted of: 1) A standardized tele-
phone questionnaire regarding pain and sitting toler-
ance (all patients lived at home with their families); 2)
A clinical examination of the hip and its range of mo-
tion; and 3) An AP radiograph for determining migra-
tion of the proximal femur and grade of heterotopic
ossification. Grade I was a cap of mushroom-shaped
bone, grade II was proximal bone spicule formation, and
grade III was diffuse ossification.12

RESULTS
Results are summarized in Table I. Pain status was

improved in all patients except one, who needed one
pill of regular analgesic medication every two to three
nights (case 2). Preoperatively, all patients routinely
needed daily pain medication, had significant difficulty
sleeping, and had a restricted sitting tolerance (less than
one hour). Post-operatively all patients except case-two
improved dramatically, without sitting limitations and
with no need for medication. All cases also had im-
proved ease of access for perineal hygiene. Range of
motion was increased in both flexion and abduction.
Flexion contracture, which had interfered with the
sleeping position previously, was resolved after resec-
tion arthroplasty.

Radiographically, all evaluated hips were dislocated
preoperatively. Femoral position was inferior to the ac-
etabulum in five hips, at the level of the acetabulum in
two hips, and proximal to the acetabulum in one case.
On radiographs, all femoral epiphyses showed a typical
triangular shape and a superolateral defect with impinge-
ment of the superolateral aspect of the acetabulum (Fig-
ure 1). All femoral heads showed a severe articular car-
tilage defect, especially in the impingement area, even
in early cases (Figure 2). Heterotopic ossification was
observed in three cases: two hips in a bilateral case
showed grade I ossification, and one case had a severe
grade II lesion with proportions approaching those of

the resected femoral epiphysis (Figure 3). The case with
grade II ossification was radiologically diagnosed four
months after surgery, at which time she was treated
with indomethacin. Both her discomfort and her range
of motion improved significantly thereafter.

Time of surgery ranged from 80 minutes to 3 hours
and 30 minutes, including bilateral cases. All patients
needed a postoperative blood transfusion, (threshold for
transfusion was a hemoglobin less than 7.8 mg/dL).

There were two postoperative complications: Case 3
had skin breakdown at the ischial tuberosity and re-
quired surgical debridement. Case 7/8, a bilateral case,
developed pneumonia and upper gastrointestinal bleed-
ing.

DISCUSSION
Patients with spastic quadriplegia and associated hip

dislocation may often develop significant difficulties with
upright sitting and posture, perineal hygiene, and hip

TABLE 1

Figure 1. AP radiograph, left hip dislocation. Impingement (aster-
isk) of superolateral aspect of the acetabulum against proximal
femoral epiphysis.

preoperative postoperative
case sex

age at
surgery side hip pain perineal

hygiene
flexion

contracture
passive

abduction
hip pain perineal

hygiene
flexion

contracture
passive

abduction
femur level heterotopic

ossification

1 m 17 R constant poor 30º 0º no good 0-65º 0-30º above no
2 m 14 R constant poor 50º 0º discomfort

sitting
< 4h/day

better 60-100º -10º below no

3 f 17.4 L constant poor 40º 70º no good 0-100º 0-70º below no
4 f 14.5 L constant poor 0º 0º no good 0-90º 0-40º below grade II
5 m 9.5 R constant poor 30º 15º no good 0-110º 0-45º below no
6 m 9.5 L constant poor 30º 15º no good 0-90º 0-45º below no
7 m 16.8 L constant poor 100º 0º no good 0-30º 0-50º acetabulum grade I
8 m 16.8 R constant poor 100º 0º no good 0-30º 0-50º acetabulum grade I
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pain. The frequency of significant pain in this patient
population is quite variable in the reported literature,
ranging from 30% to 80%, and even approaching 100%
in selected subpopulations.6,10,17,18 Prevention of disloca-
tion is the ideal approach, as with many pediatric or-
thopaedic conditions. However, when a painful hip dis-
location is established, the goal of treatment is to obtain
a pain-free mobile hip that will facilitate both a comfort-
able upright sitting position and ease of hygienic care.18

The definitive optimal treatment still remains contro-
versial.

 Open reduction with pelvic and femoral osteoto-
mies14,17,20,22 are extensive approaches indicated for mod-
erate femoral head deformities without osteoarthritic

changes in the presence of an open triradiate cartilage.
Some possible disadvantages include early femoral
physeal closure as a consequence of vascular damage,
the need for postoperative casting, and the subsequent
risk of femoral and/or tibial fractures.17,21

Resection of the femoral head with subtrochanteric
osteotomy has been done in an attempt to avoid proxi-
mal migration (by placing the lesser trochanter into the
acetabulum), and heterotopic ossification (by a less
extensile procedure).13 We fear that this alternative
would require a second operation for removal of the
fixation hardware. Also, the change in muscle vectors
after a valgus osteotomy could direct the remaining fe-
mur into the acetabulum, which could compromise free
range of motion.

Figure 2. Gross specimen of the resected femoral head with articular cartilage defect: (A) early stage, and (B) late stage (asterisk -
acetabular impingement).

Figure 3. Significant heterotopic ossification, grade II, simulating the previously dislocated femoral epiphysis (A) and gross specimen of
femoral resection (B). Note the distal level (see arrow).
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The third option is prosthetic interposition arthro-
plasty.7,10,16 Gabos7 described 14 patients treated with a
humeral prosthesis, with or without the glenoid com-
ponent. Although 70% had complete pain relief, almost
one-third had a recurrent dislocation by radiographs.
The author concluded that the implant stability does
not affect the clinical outcome, as the implant acts as a
spacer avoiding direct bone-to-bone contact. Koffman
(10) reviewed four patients treated with total hip replace-
ment with poor results: one was dislocated, another two
had poor clinical results and subsequent revision sur-
geries, and the remaining patient died five months post-
operatively. The author concluded that bone deformi-
ties, pelvic obliquity and poor bone stock are significant
factors preventing optimal positioning of the implants
in these patients. Root16 described good results in 13 of
15 patients with unilateral total hip replacement in spas-
tic patients, but most of them had previously been am-
bulatory.

Arthrodesis has been mentioned by Bleck2 in one
case, with improvement in discomfort and position of
the lower limb. Root16 described good results in six of
eight patients with a successful arthrodesis. Two cases
had pseudarthrosis and needed a revision surgery. The
procedure involved taking a muscle-pedicle graft from
the iliac crest. They concluded that in unilateral cases,
hip fusion was their treatment of choice, and in bilat-
eral cases, total hip replacement was preferred.

Resection of the dislocated femoral head is the most
common surgical treatment for most non-ambulatory
patients. Kalen9 described 18 hips, most of them with
significant pain relief. However, three patients had proxi-
mal migration of the femur that required a second op-
eration. Koffman10 showed poor results related to pain,
and almost all had heterotopic ossification. Five of six
patients improved their sitting tolerance. The level of
resection seems important in avoiding proximal migra-
tion of the femur that can result in unwanted articula-
tion with the acetabulum and possibly new bone forma-
tion after resection. Studies by Perlmutter15 and Sherk19

show significantly dif ferent results between the
Girdlestone resection and a more extensive distal re-
section. Closure of the capsulotomy was attempted in
most of their cases. They concluded that patients treated
with a girdlestone resection continued to have pain post-
operatively.

Castle4 described a more extensive resection with
selected capsular and fascial closure over the acetabu-
lum and resected end of the femur in 14 hips. Sitting
tolerance, motion and pain improved in all patients. The
author concluded that adequate soft tissues coverage
was extremely important in achieving such results.

Baxter1 also advocated an extensive resection, as
described by Castle, in order to avoid poor results after
a Girdlestone-type resection. He treated 4 patients with
this approach, using skeletal traction post-operatively
for three to six weeks, with minimal blood loss, a rapid
rehabilitation, and without postoperative complications.

McCarthy12 found good results in almost all of 34
patients, based on pain relief, sitting position and
perineal care, although he concluded that prior to skel-
etal maturity, this procedure could produce proximal
migration of the proximal femur and heterotopic ossifi-
cation. He also indicated that six weeks of postopera-
tive traction was essential.

Widdman23 treated 18 hips with this procedure. Sig-
nificant improvement was noted in pain, range of mo-
tion and sitting tolerance after surgery. The degree of
proximal migration was not related to the type of post-
operative traction used (skin vs. skeletal).

Our series demonstrated substantial clinical improve-
ments. Pain relief was achieved in all cases but one.
Sitting tolerance was globally improved, range of mo-
tion significantly increased, and perineal hygiene was
eased.

Radiographically, some migration was observed in
three cases, but without any resultant limitations in
range of motion. Migration has been reported to cause
flexion and adduction contractures, yet this was not the
case in our patients. It seems reasonable that an ad-
equate soft tissue interposition can prevent a progres-
sive loss in range of motion, although some proximal
migration can still take place. It is not clear whether
the issue of proximal migration always results in clini-
cal problems. A McHale procedure redirects the lesser
trochanter into the acetabulum with relatively good pres-
ervation of range of motion. (Proximal migration could
also be avoided by using skeletal traction for a longer
period of time, or with distraction across the resection
with an external fixator.)

 Heterotopic ossification is another significant prob-
lem that occurred in one patient. Perioperative in-
domethacin and/or radiotherapy could be prophylacti-
cally administrated in cases with painful dislocated hips,
in the presence of osteoarthritic changes and an open
physis.23

With no other significant complications observed in
our series, this resection-arthroplasty procedure is a
promising treatment alternative for the patient with spas-
tic quadriplegia and an associated painful hip disloca-
tion. We would recommend this for most cases of dislo-
cation with no previous history of surgical intervention.
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