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Salter Osteotomy for Sequelae of Infantile Septic Arthritis of the Hip
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Kazuyuki Takamura M. D., Haruhisa Yanagida M. D.
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Abstract : Salter osteotomy for treatment of hip subluxation in 5 hips of 5 patients with sequelae
of infantile septic arthritis of the hip were retrospectively reviewed clinically and radiographically.
All hips had femoral head deformity ; one hip was classified as Choi type II A, another as [I B, and
the other three as I A sequelae. The average age at surgery was 3.0 years(2.4-3.6 years), and
the average follow-up period was 11.7 years (2.6-19.4 years). Concentric reductions were
obtained at the same time by either open reduction with joint debridement or by femoral varus
osteotomy.

Four patients had satisfactory clinical results according to Hunka's criteria at the time of most
recent follow-up. However one patient had unsatisfactory clinical results due to occasional pain. All
hips had successful containment of the femoral head, on the mostrecent follow-up radiograph. This
study found that Salter osteotomy was an effective procedure for treatment of hip subluxation that

developed as sequelae of infantile septic arthritis of the hip, provided that concentric reduction can

be achieved.

INTRODUCTION

Hip subluxation in sequelae of infantile septic
arthritis of the hip is a difficult condition for
achieving good results by reduction, because the
hip usually lacks a spherical femoral head,
making concentric reduction difficult to perform
to achieve congruency in the joint.” Postopera-
tively achieving good development and function
of the involved hip therefore remain a challeng-
ing problem.

Most reports have focused on residual proxi-

mal femoral deformities in severe sequelae of
infantile septic arthritis of the hip, and there have
been few cases of pelvic osteotomy for hip
subluxation®~®

The purpose of this study was to review our
experience of Salter osteotomy for treating hip
subluxation in the sequelae of infantile septic

arthritis of the hip.
PATIENTS AND METHODS

Between 1980 and 2002, we have performed

Salter osteotomy en 5 hips in 5 patients who had
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Fig.1. Choi's classification of sequelae of infantile

septic arthritis of the hip”

Type I : no residual deformity (Type I A)or mild coxa
magna(Type I B)

Type I : coxa brevia with a deformed head (Type I A)
or progressive coxa vara or valga due to
asymmetrical, premature physeal closure(Type
IB)

Type 1T : slipping at the femoral neck, resulting in coxa
vara or valga with severe anteversion or
retroversion (Type Il A)or pseuarthrosis of the
femoral neck (Type 1 B)

Type IV @ destruction of the femoral head and neck, with
a small medial remnant of the neck (Type IVA)
or complete loss of the femoral head and neck
and no articulation of the hip(Type IVB)

hip subluxation from sequelae of infantile septic
arthritis of the hip. There were three boys and
two girls. The average age at surgery was 3.0
vears(2.4-3.6 years), and the average follow-up

period was 11.7 years(2.6-19.4 years).
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Fig. 2. Case 3(Choi Il A)

a ' At 2.9 years old. the radiograph of the left
hip showed subluxation and coxa valga deform-
ity.

b @ At immediately postoperatively, after Salter
osteotomy and femoral varus osteotomy had
been performed.

¢ and d:F/U radiograph at 10.1 years old
showed residual subcapital coxa valga deformi-
ty 5 femoral varus osteotomy and distal trans-
fer of the greater trochanter were performed.

e : At most recent F/U(18.3 years old), she had
satisfactory clinical results and good contain-
ment of the left hip.

All hips had femoral head deformities and
subluxation. These hips were classified by Choi’s
classification”.(Fig. 1) ; one as type I A, another
as [IB. and the other three as A sequelae.
Concentric reductions such as open reduction
with joint debridement or femoral varus osteoto-
my were obtained at the same time. All cases

underwent iliosoas and adductor tenotomy. One



. Choi's Age at surgery F/U duration
; Treatment
Table 1. St il Lt classification (yrs) ek (yrs)
Patient Data and Surgical 1 M IA 2 4 OR. Salter 26
Procedures
2 M nB 2.4 OR. Salter 7.6
249 DVO, Salter
3 F L mA 15.4
10.1 DVO, DTGT
4 F R mA 3.6 OR, DVO. Salter 19.4
5 M L mA 3.6 OR. Salter 13.4

OR. open reduction of the hip ; DVO, femoral varus osteotomy ; DTGT, distal transfer of

the greater trochanter

hip(Case 3, Choi Il A) needed revision surgery of
femoral varus osteotomy and distal transfer of
the greater trochanter at 10.1 years old for
residual subcapital coxa valga deformity (Fig. 2).
(Table 1)

We evaluated the achieved clinical results
using Hunka'’s criteria®. The clinical results were
considered satisfactory if all the following three
requirements were met ; 1) the hip joint was
stable ; 2) the flexion arc was 50° or more, with a
flexion contracture of no more than 20° ; and 3)
the patient was free from pain and able to carry
out activities of daily living. The radiographic
results were evaluated based on the femoral head
coverage and the acetabular angle of Sharp. Hip
containment and acetabular development were

assessed at the time of the most recent follow-up.
RESULTS

Satisfactory clinical results were found in four
patients. Only Case 5(Choi I A) was unsatisfacto-
ry due to a 2cm leg-length discrepancy and
consequent mild limp. The radiograph of this case
showed delayed ossification of the femoral head
caused by avascular necrosis with marked soft
tissue in the joint before surgery. The follow-up
radiograph at 17 years old showed the acetabular
roof covered severe coxa brevia et plana(Fig. 3).

All hips showed good acetabular contour with
the deformed femoral head. Successful hip

containment and development were seen at the

Fig. 3.
Case 5(Choi M A)

a : At 3.4 years old, the radiograph of the left
hip showed avascular necrosis in the femoral
head with marked soft tissue interposed.

b : Salter osteotomy after maximally down-
ward displacement was fixed with multiple
K-wires.

¢ : F/U radiograph at 17 years old showed
the low position of the acetabular roof full
cover coxa brevia et plana.

most recent follow-up (88-100% femoral head
coverage, 25°-34° of acetabular angle of Sharp).
(Table 2)

Case presentation

Casc 2
At age 1 month, he was treated for MRSA
infection in his right hip with surgical drainage at

our hospital. At the age of 2.3 years, the left hip
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Table 2. Clinical Results and Radiographic Measurements at

most recent Follow-up

Femoral head coverage | Acetabular Angle of Sharp .
Case Clinical result
(%) (degrees)
100 25 satisfactory
2 88 32 satisfactory
3 100 34 satisfactory
4 100 3 26 satisfactory
5 100 32

Fig.4. Case 2(Choi I B)

a : Right hip at 2.4 years old showed subluxation.

b :Immediate postoperatively, after performed Salter
osteotomy and open reduction had been performed

¢ * At most recent follow-up (10 years old), the radiograph
showed good containment of the coxa vara deformity

showed subluxation of coxa vara (Choi IIB).
Salter osteotomy and open reduction with joint
debridement were performed at age 2.4 years.
At most recent follow-up (at 10 yearsold), he had
satisfactory clinical results but there was a 2 cm
leg-length discrepancy. The radiograph showed
good containment with coxa vara deformity (88 %
femoral head coverage, and 32° acetabular angle
of Sharp).(Fig. 4)

Case 3

At age 1 month, she was treated for left septic
hip at our hospital. The follow-up radiograph at
1.8 years old showed subluxation of left coxa
valga (Choi M A). Salter osteotomy and femoral
varus osteotomy were performed at age 2.9
years. However, a follow-up radiograph at 10.1
years old showed residual subcapital coxa valga
deformity. Revision surgery was performed
involving femoral varus osteotomy and distal
transfer of the greater trochanter. At the most
recent follow-up (at 18.3 years old) she had
satisfactory clinical results and negative Trende-
lenburg sign, but had a 2cm leg-length discrep-

ancy. The radiograph showed good containment
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and congruency of left hip (100% femoral head
coverage, and 34° acetabular angle of Sharp).
(Fig. 2)

Cased

He had delayed treatment for a septic left hip.
At 3.4 years old he was referred to our hospital.
A left hip arthrogram showed delayed ossifica-
tion of the femoral head with coxa brevia
deformity (Choi Il A) with marked soft tissue in
the joint. Salter osteotomy was performed with
open reduction and joint debridement. The
acetabular fragment was displaced downward
maximally to cover the coxa brevia. The left
acetabular roof was lower than the right. to
compensate for leg-length discrepancy at the
time of surgery. At most recent follow-up(at 17
vears old), he had mild a limp with the 2 cm leg-
length discrepancy. The radiograph showed the
low position of the acetabular roof which fully
covered the severe coxa brevia et plana well
(100% femoral head coverage. and 32° acetabu-

lar angle of Sharp).(Fig. 3)



DISCUSSION

Although there was a lack in the prerequisites
for good results which are spherical femoral head,
concentric reduction, and congruency of the
joint”, we performed Salter osteotomy combined
with femoral varus osteotomy or open reduction
to achieve concentric reduction and congruency
of the involved joint as far as possible. At most
recent follow-up, all hips had good containment.
The acetabular contour was good with the
deformed femoral head.

Four patients in this study achieved satisfacto-
ry clinical results. They have been able to use
their hip during childhood to early adulthood.

Avascular necrosis is a serious complication
after open reduction and Salter osteotomy in
developmental dysplasia in the hip””® This
problem is more serious in sequelae of infantile
septic arthritis of the hip, because the condition of
the femoral head might deteriorated after the
operation. In our study, no femoral head showed
any further deformity at follow-up. Decreased
intraarticular pressure between the acetabulum
and the femoral head, obtained by tenotomy of
the iliosoas and adductor muscle and by resecting
the soft tissue in the joint, may have played an
important role.

We performed Salter osteotomy early while the
patients were still young(average age 3 years at
surgery). Early osteotomy has the advantage
that the acetabulum has a high potential for
development, but there is a high risk of losing the
displaced position of the lower fragment. To

stabilize the graft and the downward fragment,

multiple K-wires fixation were necessary at the
time of surgery.

In our series, Salter osteotomy for hip subluxa-
tion in sequelae of infantile septic arthritis of the
hip was effective when concentric reduction was
achieved although there were a basic lack in the

Salter’s prerequisites.
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