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Abstract: Hip reduction in cerebral palsy patients with a soft tissue proce-
dure was analysed during operative procedure. Eleven patients with unilateral disloca-
tion of the hip and a quadriplegic form of cerebral palsy underwent soft tissue operation
on the hips. Tenotomy of the adductor and flexor muscles of the hip was performed.
The contralateral hip sustained only tenotomy of the adductor muscles. The average age
of the patient study group was 8.5 and the follow-up period was 4 years. In all patients,
repositionings of the hip were achieved and stabilization was maintained postopera-
tively at the regular outpatient follow-up. The range of extension and abduction motion
were increased postoperatively compared to the preoperative range of motion. Retention
of the hip was maintained within 20 degrees of abduction.

Tenotomy of the adductor and flexor muscles enables hip reduction without
opening the joint capsule in quadriplegic cerebral palsy patients. The hip became pain-
less and the improvement in the hygiene was evident.
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Introduction

Hip dislocation frequently occurs in the quadriplegic type of cerebral
palsy in non-ambulatory patients. This always results in significant morbidity in
terms of pain, decreasing the range of movement of the hips, pelvic obliquity
and the occurrence of scoliosis.
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The frequency of hip dislocation ranges from 7% to 60%. [3, 6, 8] This
entity is a result of flexo-adductor contractures of hip muscles, increased valgus
and antetorsion of the proximal femur and oblique pelvis and scoliosis. The
dislocation is gradual, by increasing of the migration percentage according to
Reimers [7] and in numerous cases it is followed by acetabular dysplasia. Be-
sides the hygienic reasons for the operative treatment, the pain and decubital
problems in the dislocated hip are also factors for a decision on performing
surgical treatment. Femoral head deformation and its contact with the supra-
acetabular part of the iliac bone causes pain which disables hip motions, and
that is how it contributes to the worsening of the contractures [4].

Hip dislocation can be reduced with varus derotational osteotomy and
augmentation of the acetabulum with the Salter, Dega or Pemberton procedures.
Open reduction combined with pelvic osteotomy and osteotomy of the proximal
femur are the procedures for dislocated hips. All of these are bone procedures
with a large amount of blood loss, fixation of the bone and lengthy immobili-
zation. Tenotomy of the adductor muscles combined with tenotomy of the fle-
xor muscles can reduce the dislocated hip into the acetabulum with no blood
loss. Correction of pelvic obliquity improves the ability to sit in a wheelchair
and can decrease scoliosis.

Material and Methods

This study evaluated eleven cases (5 male and 6 female) of non-ambu-
latory patients with a quadriplegic type of cerebral palsy with different degrees
of mental retardation.

None of them had undergone any conservative or operative treatment in
the preceding years, except irregular physical therapy. Previous radiographs of
the pelvis were not available because the patients had not had any orthopaedic
examination or regular follow-ups with an orthopaedic surgeon. Dislocation of
the hips with migration percentage valued according to Reimers at 100% were
present in all cases, with oblique pelvis and scoliosis, so their ability to sit in a
wheelchair was made more difficult.

Migration percentage was used for evaluation purposes, because it
represents a way of determining the paralytic dislocation of the hip. This is the
way to follow hip dislocation dynamics and proper intervention was performed
in due time. The migration percentage represents the relation between the
uncovered part of the femoral head and the whole femoral head measured in
millimetres and multiplied by 100.
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Figure 1 — Reimers migration percentage is calculated from an anteroposterior pelvis
radiograph by drawing Hilgenreiner’s line and Perkins line. The amount of A, lateral to
Perkins line is divided by B, whole width of femoral head

Cauka 1 — Muzpayuonuoiti ipouerit ciioped Pajmepc ce tipecmeitiysa
Ha auitiepoilocitiepuopha paouozpaguja co Hosaexysarbe
Ha Xunazenpajueposa u Ilepxuncornosa aunuja. Pacitojanueitio
A, naitiepaaro 00 Ilepkunconosaitia aunuja, ce 0eau co paciiojanueitio
b, oujametniapoin Ha zaasaitia Ha hemypoiu

The preoperative range of motion of the dislocated hip was measured
(abduction, adduction, flexion, Thomas test). The Thomas test, presented in
1876, is used when diagnosing flexor contractures of the hip. The patient is in a
supine position, the contralateral hip and knee in maximum flexion. This gives
an opportunity for stabilization of the pelvis, eliminating lumbar lordosis and
neutralising the hamstrings. We measured flexor contracture between the central
axis of the femur and the operating table the patient had been positioned on.

Postoperatively, we took the same measurement including retention of
the hip into the acetabulum in adduction movement. We did not measure inter-
nal and external rotation of the hip, because they have no influence on the hip
dislocation.

The operative treatment was performed by two incisions: medially by
resection of the m. adductor longus, m. gracillis, m. adductor brevis and the ten-
don part of the m. ileopsoas. In the same act, the anterior branch of the n. obtu-
ratorius was resected; the second incision was under the spina illiaca anterior
superior by resection of the m. sartorius, m. rectus femoris. The same incision
was made on the non-dislocated hip without neurectomy of the n. obturatorius
and without resection of the m. rectus femoris and sartorius. Postoperatively
both hips were plastered with abduction of the lower extremities for a period of
one week. After removal of the plaster, the patient started physical exercises.
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Results

All patients were non-ambulatory, with complete dislocation of one hip.
Oblique pelvis and scoliosis were present in all cases. Flexion and adductor
contracture were present in all patients preoperatively.

Table 1 - TaGena 1

Preoperative range of motion of the hips
IIpeooiiepaitiusen oiicez Ha 08UNEIA HA KOAKOBUIE

Patients| Age | Sex | Type [Amb.| MP | Side |Thomas| Flex. | Abd. | Add.
of CP Test

1 6.7 | M | Quad. | No | 100 | R 20 90 20 20
2 59 | M | Quad. | No | 100 | L 30 100 20 10
3 84 | F | Quad. | No | 100 | R 20 90 10 20
4 115| F | Quad. | No [ 100 | R 40 120 0 20
5 79 | M | Quad. | No | 100 | L 30 90 10 30
6 11.7| F | Quad. | No | 100 | L 10 120 20 30
7 101 | F | Quad. | No | 100 | L 20 110 10 20
8 64 | F | Quad. [ No [ 100 | R 40 90 0 20
9 69 | M | Quad. [ No | 100 | L 20 100 20 20
10 77 | F | Quad. [ No | 100 | L 30 100 10 30
11 108 M | Quad. | No | 100 | L 20 90 10 20

Average| 8.5 25454 | 100 |11.818]21.818

Due to unilateral pelvic obliquity and scoliosis, dislocation of the hip
was unilateral in all cases (four right-side, seven left-side hips). The postop-
erative range of motion of the dislocated hips had improved regarding abduction
and extension.

Table 2 — TaGena 2

Postoperative range of motion of the hips
THocinotiepatuiusen oiicez Ha 08UNCerHbA HA KOAKOBUIE

Patients| Age | Sex | Type |Amb.| MP | Side [Thomas| Flex. | Abd. | Add.
of CP Test

1 6.7 | M | Quad. | No | 42 R 0 100 60 20

2 59 | M | Quad. | No | 38 L 10 110 50 30

3 84 | F | Quad. | No | 55 R 10 100 60 20

4 115| F | Quad. | No | 31 R 0 120 70 20

5 79 | M | Quad. | No | 39 L 10 130 60 30
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Patients| Age | Sex |Type of|Amb.| MP | Side [Thomas| Flex. | Abd. | Add.
CpP Test

6 11.7| F | Quad. | No | 45 L 10 120 70 20
7 101 F | Quad. | No | 35 L 0 110 80 30
8 64 | F | Quad. | No | 31 R 20 100 70 30
9 69 | M | Quad. | No | 37 L 10 100 70 20
10 77 | F | Quad. | No | 42 L 10 100 80 30
11 1108 M | Quad. | No | 39 L 0 90 60 30

Average| 8.5 39.4 7.272 | 109 |66.363 | 25.454

Reposition of the dislocated hip and decrease of the migration
percentage were noted in all cases. In 7 of the cases, the dislocated hip
repositioned spontaneously during abduction within the operative procedure.
Due to the incongruence between the head of the femur and the acetabulum, an
effect of spontaneous repositioning was not achieved in 4 of the cases.
Radiographs of the hips showed a decrease of the pelvic obliquity in eight cases
and reduction of the hips in all cases.

ra
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Figure 2 — Dislocation of the left hip and pelvis obliquity in 14 years old patient
Cauxa 2 — Jlykcayuja Ha 1e8uoill k04K U koca kapauua kaj 14-2oouuwen iiayuenit

Migration percentage decrease and coverage of the femoral head into
the acetabulum improve. Femoral head deformation is obvious, the hip com-
mitted stable in more than 20 degrees of abduction.
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Figure 3 — Reduction of the left hip
Cauxa 3 — Peiio3uyuja Ha aesuoiti KOAK

If we did further adduction of the leg (lower than 20 degrees) the hip
would become unstable and dislocation occur. Postoperative measurements of
the hip movements showed that abduction of the hips ranged between 50 and 80
degrees (average 66.3 degrees).

In all patients the position in bed and in a wheelchair improved, and
pains were minimal while the hips were widening.

Figure 4 — Range of abduction in both hips after surgical procedures
Cauka 4 — Oiicez Ha abOyKyuUja Ha 08allla KOAKA HOCIHOUePATiUBHO
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Discussion

Dislocation of the hip in spastic cerebral palsy is found in the highest
percentage in patients with quadriplegia and also in non-ambulatory patients.
Samilson 1975 [8] found that in 20% of patients with quadriplegia there was no
dislocation of the hip. The reasons for the appearance of dislocation are the
flexo-adductor contractures of the hip. These make the head of the femur mig-
rate upwards and outward. On the other hand, Selva 1998 [9] after the revealing
of 27 hips, points to anterior dislocation of the hip and the presence of the
extensor-abductor contractures.

Other reasons for the dislocation is the antetorsion of the neck of the
femur which at the period of birth is equal with the normal values, but within a
period of two years increases extremely and reaches up to 70 degrees. [1] It is
considered that the valgus deformation does not result in dislocation. The
increased value of the neck-shaft angle is the result of the antetorsion of the
neck of the femur. [1, 2] When an x-ray is performed with the inner rotation of
the lower extremities, the degrees of valgus deformation appear lower.

Laplaza [5] in a study of 415 hips pointed out that dislocation of the hip
correlated with femoral anteversion. He found no statistical significance corre-
lating with the femoral neck-shaft angle. Oblique pelvis and scoliosis are also
factors in hip dislocation.

The appearance of hip dislocation in non-ambulatory patients makes
sitting more difficult, and makes long-term lying in one position impossible.
Patients who have some possibilities of standing or walking, with the maturing
of the central nervous system, are unable to develop that ability because normal
movements as well as the balance are disturbed because of the dislocation.
Maintenance of hygiene, the appearance of decubitus in the sacral region and in
the regions of great trochanters as well as fractures of dyaphysis of the femur
are frequent. The pain which comes as a result of contact between the femoral
head and the acetabular rim, of pressure on the joint capsule or of spasm of the
flexo-adductor muscles results in harder physical therapy. This phenomenon
shortens the muscles even more and makes the pain more acute, and the patient
enters a vicious circle which makes the condition even worse. Femoral head
deformation comes about as a result of flexo-adductor contractures and increa-
sed pressure over the acetabulum and labrum, and it is obvious on the X-rays.
An indication for operative treatment in all patients was the appearance of pain
while sitting, the appearance of decubitus and difficult maintenance of hygiene.
The phenomenon of hip reduction was gained during the operation by tenotomy
of the adductor and flexor muscles. It is interesting that there was no need to
open the joint capsule to make resection of the acetabular structure, as is the
case with open hip reduction. Tenotomy of adductors of the contralateral hip
was performed in order to obtain a decrease in pelvic obliquity, which results in
a partial correction of scoliosis. The correction of pelvis anteflexion by teno-
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tomy of the m. rectus femoris, m. sartorius and m. iliopsoas is an important fac-
tor in the operative treatment because it leads to a decrease in the flexor com-
ponent which dislocates the hip posteriorly.

With this operation more complicated procedures for open reduction on
the femur and acetabulum are avoided, there is no loss of blood, and the whole
procedure is completed in a very short period of time. Postoperative rehabilita-
tion, which starts seven days after the operation, is performed with a whole
range of movements because the hip open reduction is avoided. We maintained
hip reduction with abduction braces.

Although the postoperative period of 4 years is rather short, stability of
the hip is present and the patients had no dislocation during the transfer from
bed to wheelchair and vice versa. Since these patients are never in a position to
stand it is most likely that dislocation of the hip will occur.

Conclusion

The fact that the problem of flexo-adductor contracture is solved and
spasm of the muscles is decreased gives hope that there will not be a repeated
dislocation of the hip.

We consider that this operation benefits patients who are non-ambu-
latory and have no ability to stand, saves them from various multiple procedures
and enables a better quality of everyday activities in their life.
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Pe3zume

PEIIO3UIINJATA HA KOJIKOT KAJ TAIIMEHTH CO HEPEBPAJ/ITHA
IMAPAJ/IN3A, CO IOMOII HA MEKOTKMBHU OITIEPATUBHU
TEXHUKH

Boxunosckn 3.,' Tlonocka A.,' Cepagumocku B.>?

' Knunnka 3a opronequja, Megunmrckn gaxyarer, Ckomje, P. Makegormja
2 Kmurmka 3a racTpOeHTEPOXenaTonornja, MequmuecK (aKyITer,
Ckomje, P. Makenonmnja
8 Makegoncka akajgemMHja Ha HayKurTe H ymeTHocrure, Cxkonje, P. Makegonuja

AncTpakT: AHanu3a Ha peno3ulyjaTa Ha KOJNKOT Kaj MalMeHTH CO
LepeOpaiHa napanu3a, o IOMOII Ha MEKOTKUBHY ONIEPAaTUBHU TEXHUKH.

EnunaeceT nmanueHTy co yHUJIaTepalHa AUCIOKalMja Ha KOIKOT M KBaji-
pumuiernyHa ¢popMma Ha nepeOpaiHa mapanu3a 0ea IMOMJNIOKEeHM Ha MEKOTKMBHA
omnepaluja Ha KonkoBuTe. bellle n3BeieHa TEHOTOMH]ja Ha alyKTOpHAaTa U (priek-
copHaTa MyCKylaTypa Ha KOJKOT. KoHTpanaTepalHHOT KOJK Oelle MONI0XKEH
caMo Ha TEHOTOMHMja Ha afjlyKTOpHaTa MycKynaTypa. [Ipoceuna Bo3pact Ha ucnu-
TaHuLUTe Oelle 8,5 TOOMHU U UCTUTe Oea ciefileHu 4 rofuHu nocronepatuBHo. Kaj
CHUTe MalMeHTH Oellle TOCTUTHATA PENO3UlMja Ha KOJIKOT, a PEJJOBHATE KOHTPOJIH
MoKaxaa IMOCTONePaTUBHO Ofp>XKyBame Ha crabuiHocTa. ONCeroT Ha eKCTeH3uja
1 abAyKlMja MOCTONEpaTUBHO Oellle 3rojeMeH BO cropenda co mpefgonepaTuB-
HUTe Haoau. PereHnujata Ha KonkoT Gerre 1o 20 cTeneHu abayKuyja.

TenoroMujaTa Ha aggyKTopHaTa M (hIIEKCOpPHATA MYCKYJIaTypa OBO3MO-
>KyBa pero3ulifja Ha KOJIKOBHUTE Kaj MAalMeHTUTe CO KBafipuiiernyHa ¢opMa Ha
nepebpanHa napanusa 6e3 OTBOpame Ha 3TiIo0HaTa Karcyia. boikaTta Bo KOJIKO-
BUTE ce I'yOM U ce OBO3MOXKYBa MOI00pa XUTUeHa.

Knyunu 360poBu: nepebpaiina mapannsa, JJyKcanyja Ha KOJIK, perno3ulinja, TeHO-
TOMHHU.
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