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The authors present a literature review related to surgical orthopedic treatment of hip dislocation in patients with severe cerebral 
palsy (GMFCS IV, V) aged 10 years and older. They discuss indications, special features, results, advantages and disadvantages of 
surgical interventions such as resection arthroplasty of the proximal femur, valgus support osteotomy of the femur, hip joint 
arthroplasty and arthrodesis. 
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Hip dislocation is one of the most common and 

heavy complications in patients with severe spastic 
types of cerebral palsy (CP) accompanied by marked 
motor disorders (GMFCS IV, V) [1, 2, 3, 4, 5]. The 
incidence of hip subluxation and dislocation in chil-
dren with CP ranges from 2.6 to 75 % [1, 3, 6, 7, 8, 9]. 
Patients with bilateral spastic hemiplegia and severe 
types of spastic diplegia are most susceptible to such 
complications [4, 10, 11, 12]. Hip subluxation is en-
countered in one to 9.5 % of cases with mild and mod-
erate grades of diplegia and in hemiplegia types 
[13, 14].  

Predisposing factors for femoral head lateralization 
and dislocation is spasticity of the adductors and iliop-
soas muscle of the femur, excessive anteversion of the 
femoral neck and its valgus deformity as well as absent 
functional loading on the limb [1, 13, 15]. 

Early reconstructive interventions on soft tissues (in 
the age between 3 and 9 years) [16, 17, 18] or corrective 
osteotomy of the femur in combination with the inter-
vention on the tendons and muscles with possible vari-
ants of pelvic osteotomies [12, 19, 20] are efficient in 
cases of femur subluxation and dislocation. It is known 
that reconstructive interventions on the hip are effective 
in cases of insignificant femoral head deformities with-
out manifestations of osteoarthritis and open Y-shaped 
epiphyseal cartilage [21, 22, 23]. 

However, reconstructive interventions are consid-

ered inappropriate for hip dislocation in patients of older 
groups with severe neurologic deficit that correspond to 
GMFCS IV and V due to severe femoral head and ace-
tabulum deformities associated with a subtotal loss of 
the articular cartilage already developed [1, 24, 25]. 
L. Root points out that there is a technical possibility to 
reduce the femur in patients of older age groups but the 
procedure is completely unjustified from the point of 
view of pain relief and recovery of passive femur mobi-
lization capabilities [14]. Van Riet and Moens explain 
the lack of prospects of reconstructive interventions in 
children older than 10 years of age that suffer severe CP 
types by an absent potential of the articular ends to re-
model as they severely deform in the process of the 
physiological growth [26]. 

The main problems that occur in CP patients with 
hip dislocation who are older than 10 years of age are 
severe pain, uncomfortable position for sitting, impos-
sible passive standing position, difficulties by hygiene 
in the perineal region, predisposition to bedsores due 
to one and the same position, and difficulties by eve-
ryday activities such as changing of clothes [5, 6, 14, 
27]. It seems that a severe pain due to expressed ar-
throsis that is difficult to relieve is the main problem in 
such patients. Its incidence reaches 70 to 100 % [6, 22, 
27, 29]. It was noted that the appearance of pain in the 
hip increases spasticity in the upper limbs and worsens 
their functions [5]. Other orthopaedic problems that 



Genij Ortopedii Tom 23, No 1, 2017 

Literature review 96 

were described are severe knee joint contractures, 
marked deformities of the feet, and spine deformities 
[30, 31, 32]. 

In the complex of problems present in severe CP pa-
tients who are older than 10 years of age, hip dislocation 
is the main cause of impairment of their quality of life 
and restricts their functional abilities that initially are 
compromised [2, 5, 33]. 

Therefore, the main tasks of palliative surgical 
treatment in such patients are:  

– pain arrest or relief [27, 34, 35, 36, 37, 38, 39]; 
– correction of femur malposition, possible un-

hindered mobilization of the femur [27, 28, 34, 40, 41, 
42, 43]; 

– and improvement of patient’s nursing, including 
the hygiene of the perineal region [27, 28, 34, 40].  

Thus, the efficiency of treatment should be judged 
from the points of view mentioned. 

The following methods of palliative surgical treat-
ment are available: 

– hip joint arthrodesis [14, 35]; 
– hip replacement [14, 27, 40, 44, 45]; 
– proximal femur resection arthroplasty [41, 42]; 
– valgus osteotomy of the proximal femur in combi-

nation with femoral head resection or without it [26, 37, 
39, 46]. 

Hip arthrodesis seems effective from the point of 
view of pain relief and improvement of patient’s nursing 
but it completely excludes hip movements [14, 35]. De 
Morraes Barros Fucs [35] reported on a successful ar-
throdesis performed in 14 patients with hip dislocation 
in a mean age of 15.5 years. L. Root observed two cases 
of nonunion in the arthrodesis area out of a total of 8 
cases in the age between 8 to 33 years. Cornell reported 
on poor long-term arthrodesis outcomes in all the pa-
tients thus treated [24]. 

In general, indications for hip arthrodesis are lim-
ited. Interventions are performed by unilateral involve-
ment, in absence of spine deformities and if there is a 
possibility of independent ambulation supported with 
additional means (GMFCS I, II, III) [14, 24, 35]. In oth-
er situations, the procedure is contraindicated [27]. The 
majority of orthopedic surgeons believe that the preser-
vation of femur movements is the key element of pallia-
tive treatment. From their point of view, arthrodesis is 

not a method of choice [26, 27, 28, 37, 39, 41, 46, 47]. 
Hip replacement is one of the treatment options for 

CP patients who have hip dislocation and experience 
severe pain [40]. In their review of palliative interven-
tions for hip dislocation in CP patients, de Souza et al. 
[27] pointed out the average age when hip replacement 
is performed being 38.1 years old. Buly et al. [44] de-
scribed pain relief in 94 % of patients after hip arthro-
plasty. However, implants were removed in 14% of 
them during the next 10 years due to instability. Moreo-
ver, the selection of patients in that work was incoherent 
both in regard to age and neurologic deficit and includ-
ed patients who were able to walk independently. Root 
[45] presented good outcomes of hip replacement in 13 
out of 15 CP patients but most of them were able to am-
bulate.  

Gabos et al. [40] used a shoulder implant in hip pal-
liative surgeries as an interposition material in 14 pa-
tients with severe neurologic disorders. The mean age at 
intervention was 17 years. At follow-ups that averaged 
4 years and nine months, a negative outcome with 
preservation of pain and difficulties in doing perineum 
hygiene was observed in one patient only. However, the 
radiographic findings showed that the femoral compo-
nent was dislocated in a third of these cases but, never-
theless, it did not exclude the interposition function of 
the implant components. Koffman observed poor out-
comes of total hip arthroplasty in all the cases due to 
femoral component dislocation, preservation of pain and 
femur malposition, instability of components that re-
quired revision [51]. Nevertheless, hip arthroplasty finds 
its indications in CP adult patients that maintain or that 
had an earlier ability to ambulate, less spasticity grades 
and cognitive abilities (GMFCS II, III) [27, 48, 49]. 

Proximal femur resection arthroplasty that was pro-
posed in 1978 by Castle et al. [34] remains a commonly 
used surgical intervention. This operation includes an 
extraperiosteal resection of the proximal femur lower 
than the smaller trochanter level. Thereby, the portions 
of quadriceps are sutured over the sawn diaphysis. Ad-
ductors, iliopsoas, joint capsule, gluteus minimus and 
medius muscles are sutured over the acetabulum thus 
providing the interposition of soft tissues between the 
femur and acetabulum.  

This intervention is performed in the patients with 
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severe motor and cognitive disorders (GMFCS IV, V) 
that are not able to ambulate even with additional means 
of support [10, 27, 28, 41, 43]. In the following reviews 
of literature, de Souza indicated the age of 17.6 years as 
the mean age for this intervention [27], Albinana et al. 
[28] – the mean age of 14 years and 4 months (range: 
9.5-17 years), Widmann et al. [43] – 26.6 years, Knaus 
et al. [41] – in the age interval from 3 to 27 years, and 
Abu-Rajab et al. [50] – the mean age of 16.2 years 
(range: 11-26 years). 

All the literature sources that were studied by us re-
port on fair outcomes of this intervention. Pain relief 
was observed in all the cases of the series reported by 
Widmann et al. [43]. Abu-Rajab et al. [50] achieved 
pain reduction in 90 % of cases. Knaus et al. [41] in the 
series of 19 patients stated that pain was absent in 8 
patients at long term, pain reduced in 9 patients while 
pain remained at the same level of intensity in one case, 
and in another one it increased. And finally, Albinana et 
al. [28] achieved pain relief in seven cases out of 8 and 
reduction of pain in one patient. Conditions for perform-
ing hygienic procedures improved in 62 to 100 % of the 
cases in the series above mentioned [28, 41, 43, 50]. 
Improved conditions to acquire and maintain a sitting 
position, increased passive range of femur motion of 
different grades were observed in all the patients at long 
term [28, 41, 43, 50]. 

An important element in the postoperative period 
following proximal femur resection arthroplasty is soft 
tissue or skeletal traction or external fixation for a peri-
od of two to 6 weeks which is aimed at reduction of the 
proximal migration of the femur and thus at exclusion 
of the mechanical contact between the femur and pelvic 
bones [28, 34, 41]. However, the period of inpatient stay 
becomes longer in this case, and in the opinion of Knaus 
и Leet it is a negative element of this type of treatment 
[41, 52]. 

Infection, deep bed-sores, persistent pain for three to 
6 months after surgery, deep venous thrombosis, loss of 
appetite and the necessity to give food through a gastro-
stromy tube, and even death on the following day after 
the operation are the complications of this method of 
surgical palliative treatment [28, 41, 52]. A specific 
important problem is occurrence of periosteal or hetero-
topic ossificates. Three types of them were distin-

guished: type I – proximal femoral end shaped as a 
mushroom cap, type II – spike-end periosteal ossifi-
cates; type III – diffused heterotopic ossification [53]. In 
type II, a reoperation may be needed for resection of 
sharp end periosteal layers [41]. 

The shortcoming of this method is a comparatively 
high invasiveness: hemotransfusion may be needed in 
100 % of cases [28]. Knaus et al. [41] reported deaths of 
two patients on day 4 and 11 postoperatively due to 
bleeding stomach ulcers. Albinana et al. [28] also re-
ported on a case of stomach bleeding in the early post-
operative period. 

An alternative method to proximal femur resection is 
valgus osteotomy of the proximal femur [46, 37, 39, 
54]. This procedure is considered to be less invasive and 
without the risk of proximal migration of the femur. 
Moreover, it is not accompanied by formation of perios-
teal and heterotopic ossificates [27, 28]. 

The basic technique of the intervention is the McHa-
le procedure described in 1990 [37]. The technical pecu-
liarity of the intervention is resection of the femoral 
head and neck, subtrochanteric wedge osteotomy of 
about 45 degrees to obtain the proximal femur valgus 
and plunging of the smaller trochanter into the acetabu-
lum. In order to retain the trochanter in the acetabulum, 
the ligamentum rotundum is sutured to the tendon of the 
iliopsoas muscle in the region of the smaller trochanter. 
Fixation of bone fragments is realized with a regular 
DCP plate and 6 screws according to the new shape of 
the proximal femur. Hip plaster cast is used for immobi-
lization on average for 3 weeks. Careful mobilization 
may be started once bone callus signs appear, usually in 
6 to 8 weeks post-surgery [37, 52, 54]. Soft tissue trac-
tion may be applied or position with femur in abduction 
for 10 days [26]. 

Valgus osteotomy without resection of the femoral 
head is a variant of this technique [39]. The authors 
point out that this procedure is less traumatic and is in-
dicated for patients that are in severe somatic condition. 
Nevertheless, it remains as a variant of valgus support 
osteotomy [27]. 

As for the efficiency of the valgus osteotomy, the 
authors report on pain relief in 60 to 92.7 % of cases or 
its considerable reduction in the rest of the cases [26, 
37, 39, 52]. Improvement of the conditions for nursing 
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care was stated in the studies that analyze the results of 
valgus osteotomy in combination with the femoral head 
resection [26, 37, 52]. Increased tolerance of being in a 
sitting position was noted in all the cases [26, 37, 52, 
54]. Femur flexion of 90 degrees and more was ob-
served not less than in 76.9 % of patients [26, 37, 52] 
while it was not less than 70 degrees in the remaining 
cases. Femur abduction of 35 degrees and more was 
stated in 69.2 to 100 % of cases. 

High incidence of lumbar hyperlordosis was an or-
thopedic consequence in the patients with a preserved 
femoral head [39]. 

Other complications of proximal femoral valgus os-
teotomy were described and are: 

– Preservation of pain during the first two years after 
the operation. Thus, in the series of Riet et al. pain con-
tinued to persist in seven out of 13 cases and relieved 
only when the osteosynthesis plate was removed. How-
ever, the protrusion of the screw and the mechanical 
conflict with the acetabulum was verified only in one 
case [26]. In the series of Schejbalova et al. [39], pain at 
long-term period was relieved by performing resection 
in the proximal femur that was used only in the cases of 
valgus osteotomy without resection of the femoral head;  

– Femoral fracture at the level of the distal screw 
and performance of proximal femur resection [26]; 

– Inconsiderable minimal heterotopic ossificates that 
were of no clinical significance [26, 37]; 

– Lateral migration of the femur accompanied by a 
mild increase of pain [26]; 

– Palpated plate and pain in its area that ceased after 
osteosynthesis material removal [37]; 

– Secondary displacement of bone fragments due to 
failed osteosynthesis [26]; 

– Severe pulmonary infection that resulted in the in-
tensive care for two months and in painless fibrous an-
kylosis between the femur and pelvis at 90 degrees of 
flexion and 25 degrees of abduction [26]. 

There are few studies that compare the outcomes of 
proximal resection arthroplasty and valgus osteotomy. 
The authors of such studies opine that both surgical pro-
cedures have a similar efficiency in regard to pain relief, 
improvement of nursing care conditions and patient’s 
greater comfort in a sitting position [52, 54]. 

Pain gradually subsides within two [37] to six 

months [43] after operations. However, at long term the 
degree of pain relief is higher after resection arthroplas-
ty. Subjective satisfaction is also higher after resection 
arthroplasty than after valgus osteotomy. However, 
there is no statistical difference between these groups 
when compared [52]. 

Nevertheless, valgus osteotomy performed in com-
bination with femoral head resection seems more pref-
erable due to a shorter inpatient stay, lower degree of 
the proximal femur migration and inconsiderable for-
mation of ossificates [52, 54]. Opinions differ in regard 
to the number and severity of complications. Leet et al. 
[52] reported on a lower incidence of surgical and gen-
eral complications by McHale operation while Van Riet 
et al. [26] observed a high incidence of complications 
by using this intervention.  

Other issues that remain open are differential indica-
tions for choosing either valgus osteotomy or resection 
arthroplasty of the proximal femur. It seems that the 
degree of valgisation, intervention invasiveness on ten-
dons and muscles, plate shape and type (adapted or not 
to fix osteoporotic bone fragments) are also significant 
by performing the McHale intervention for reduction of 
postoperative complications and improvement of func-
tional outcomes.  

Another issue is a combination of palliative inter-
ventions on the hip with reconstructive procedures on 
the feet and knee joint. Orthopaedic complications such 
as severe foot deformities or knee joint contractures are 
encountered in adolescents and young adults and impair 
their quality of life [5, 6, 31, 38, 55]. Simultaneous pal-
liative and reconstructive operations correspond to the 
principle of Single – Event Multilevel Orthopedic Sur-
gery and foresee the use of maximum sparing surgical 
methods [16, 17, 19], taking in account a poor general 
somatic health of such patients [56, 57, 58, 59]. 

And finally, palliative surgical treatment should not 
exclude the possibility of passive vertical positioning of 
patients that is extremely important for heart and lung 
functions [60], gastrointestinal tract [61], improvement of 
bone mineral density and fracture prevention [61, 62]. 

According to the literatures that was studied, pallia-
tive interventions for hip dislocation in patients with 
severe CP types (GMFCS IV, V) in the age of 10 years 
and older remain on the agenda and are aimed at pain 
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relief, improvement of hygienic nursing, increase in 
femur movements range and better ability of patients to 
acquire a sitting position. However, there remains a 
problem of improving the technical issues of surgical 
treatment, clear definition of indications to each of the 
palliative techniques. Moreover, it is important to find 
the ways to perform palliative operations as a part of a 

multilevel approach both in view of reducing the total 
number of operations and improving patients’ quality of 
life. And last, the palliative method used for hip disloca-
tion should provide a passive standing position that is 
extremely important for improving the general quality 
of life and prevention of complications of the internal 
organs or fractures that happen due to low BMD levels. 
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