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= Abstract=

Our Experience with Steel’s Triple Innominate Osteotomy
On Paralytic Hips and Septic Hip Residua

Duk Yong Lee, M.D., Kyu Yub Hwang, M.D. and Goo Hyim Baek, M.D.

Department of Orthopaedic Surgery, College of Medicine, Seoul National University, Seoul, Korea

In 1973, Steel described triple innominate osteotomy in which the ischium, the superior pubic ramus and ilium superior

to the acetabulum are divided and the acetabulum is repositioned anterolaterally and is stabilized by a bone graft and

metal pins. Its goal is to establish a stable hip for dislocation or subluxation of the hips in older children and adults on

whom it is impossible to correct effectively the instability by any one of the more conventional osteotomies, i.e. Salter’s,

Pemberton’s or Chiari’s, or by the capsular arthroplasty of Colonna.

During the eleven years and eight months, from December 1973 to August 1985, at the Départment of Orthopedic

Surgery, Seoul National University Hospital, we performed Steel’s triple innominate osteotomy on 41 cases, of which

37 were residual poliomyelitis and 4 septic hip residua. 4 cases of residual poliomyelitis were lost during follow up. The

remaining 37 cases were reviewed for the efficacy and limitations of triple innominate osteotomy.

We observed following conclusions:

. Aside from congenital dislocation and dysplasia of the hip, paralytic conditions, such as residual poliomyelitis, are good
indications of Steel’s triple innominate osteotomy in older children, adolescents and young adults. Acetabular acclivity
is adequately reduced and stability is improved.

. Septic hip residua, including healed tuberculosis, is another indication of triple innominate osteotomy, particularly when
total hip arthroplasty is contemplated.

. When abductors are partially paralyzed, triple innominate osteotomy alone results in appreciable increase in abductor
power, by providing a better muscle tension.

- Substantial gain in leg length is an added advantage of triple innominate osteotomy. An average of 1.74 cm was gained
at osteotomy site in our series. In adults, when limb shortening is relatively minor, triple innominate osteotomy alone
can be a more convenient alternative to conventional, more formidable method of leg length equalization, such as femoral
lengthening. This is particularly true when there is some instability or when abductors are weak.

. Following improvement in mechanical stability by triple innominate osteotomy, weak abductors and extensors may
be augmented by appropriate muscle transfer, resulting in more stable hip functionally.

. In a hypermobile paralytic hip, iliopsoas tenotomy is neither necessary nor desirable at the time of osteotomy. When
the hip is dislocated, or when the hip has marked flexion deformity, iliopsoas tenotomy fascillitates adequate correc-
tion, but this greatly increases the risk of neurological complication.

Key Words: Triple innominate osteotomy, Paralytic hip, Septic hip residua, Leg length equalization.
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ukolc)  E-3) Salter, Pembetron == Chiari &
o]y Colonna #A A& o] E7hedt dAAY
Holl 4 AYdld AR PP L nkEsd F2
A5e °d_ oo o] gt 254915} Trendel-
enburg gait®] 3 -8¢ B aslc),
973u 129-%¢] 19854 8 Y7ta] 114
8HYUZ A& m Hleoll4 Steel AHF FHF
AL AYstdent 1 4AHE T ndtsl
BaslE upolc).

< @27t 20.79d, A=7b 21,7902 AT
21.2vdol%ich. AHETE Fajrt 179, o 217120
=l e] 2t} (Table 2).

Steel 4% 79% 42EE AU 53 A
o digr Fakd g4 o2 1Y AT AAE
o] 139, #4824 Atdo] 8al, Ay AyzA
&) 2] & (anterior soft tissue release)e] 23, W&
AA-derso| 44, g9 AA % (lumbodorsal fa-
sciotomy)o] 83|, Soutter%4le] 52, Campbell
#4o| 5, WY Az ZEo] 3aldct. AR
W= AT —AAE AAEEE MustardE4 o] 4

Table 3. Additional procedures on the side of triple in-
nominate osteotomy

Mustard operation 4
Thomas, Thompson and Straub operation

Thomas, Thompson, Straub and Ober, Barr
combined operation

e A Iliopsoas tenotomy 8*
Anterior release 2
1973 129 %6 1985 8 U7 114 8HYE Adductor tenotomy 4
o} |53t Steel A% ERTA TS Al F 247} Lumbodorsal fascictomy 8
7bsEd e ol 3782 I RAke 4olupy] Ff Soutter fasciotomy 5
Zo] 338, 72+ FT4Zo] 48 %ct. A4 T3 Campbell operation 5
4 g7 1d 5 §9ich(Table 1). Total hip arthroplasty 3
AgEEE 4 1294 23D 40d7AAE 164 * 3 of these had concurrent Mustard operation.
Y} 254 7427} 7FAF b2 63.2%%Ach. Hd 1 H 3 of these were septic hip residua.
Table 1. Diagnoses in 37 hips with triple innominate Table 4. Duration from operation
osteotomy
10—12 yrs. 1
Residual poliomyelitis 33 8—10 yrs. 1
Septic hip residua 4 6— 8 yrs. 0
Total 37 4— 6 yrs. 5
2— 4 yrs. 14
Table 2. Age and sex distribution Less than 2 yrs. 16
Sex Total 37
A Male Female Total
ge * Average: 2 yrs. 8 mos.
Less than 10 0 0 0 Table 5. Duration of follow-up
11—-15 4 3 7
16—20 7 6 13 Less than 1 yr. 16
21-25 3 7 10 1-2 yrs. 14
26—30 1 4 5 23 yrs. 6
More than 31 2 0 2 3—4 yrs. 1
Total 17 20 37 Total 37

* Average: 21.2 yrs.

* Average: 1 yr. 3 mos.
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Table 6. Classification of instability of paralytic hip

Grade Clinically Roentgenographically
0 Normal
1 Hypermobile Stable Medial joint space widening
No telescoping Normal acetabular index
II Subluxable Telescoping, mild Subuxation on push study or on weight bearing
Acetabular index may be normal or slightly increased
III Subluxated Telescoping, moderate Subluxated on recumbent view
Acetabular index increased
Acetabulum dysplastic
IV Dislocatable Telescoping, more Suluxated on recumbent view, but dislocatable on push
Ortolani click of study
exit, positive False acetabulum may be present
V Dislocated Telescoping, marked Frank irreducible dislocation

# , Thomas-Thompson-Straub ¢] J{-¢J &} o]
%o] 2@, Thomas-Thompson-Straub %4}3} Ober-
Baer] 24;'-/{]24—‘1- ‘;g DHE]—?_—E}ZC}-% o}xl"' ﬁ-tﬁ
(combine)gt o] 7@l glel. FaTA AHwtz 87

% 3et SAd dud 25 Musardgqo2
ARael SAoH, AL Fd Fi3ol Ag
s+ cH(Table 3).

FEFHE e A 24PN A 14
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A FA717e e 20904 A 3d 1Y
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Fig. 2. (Case 1). Residual poliomyelitis with Grade II instability. Age 14+4 years, male. A: Preop. re-
cumbent film showed widening of medial joint space of right hip. Acetabular index: 47/45. B: Preop. pu-
sh study on right hip revealed subluxation. C: Gain in leg length by osteotomy was 1.5cm. D: At follow-
up 1 year and 3 months later, adequate coverage with acetabular index of 28°

«19] Aol Aslgict(Fig 1).

4. 2| M 28 (abductor power)

slnze] e nd dAT AAEL At
A e o Fol4 4% AT 942HS slaat

ek,
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Fig. 3. (Case 2). Residual poliomyelitis with Grade HI instability. Age 16+9 years, female. A: Preop.
recumbent film showed subluxation of right hip. Acetabular index: 42° /48°. B: Preop. push study on right
hip revealed more subluxation. C: Concomitant with triple innominate osteotomy, combined Thomas- Tho-
mpson-Straub and Ober-Barr’s procedures were also done. Gain in length was 1.9cm. D: At follow-up 2
years and 7 months later, adequate coverage with acetabular index of 27°.

o] revision ¥ Fol4Al %L AW, AFEaal 7tz 5 el.

3} kx| A ol2l E7bE L.9em ), £F 24 174

Y FAAFN QAL AU L € TFALEE 2 T}H(Table 7)
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Fig. 4. (Case 3). Septic hip residua. Age 25 years, female. A: Initial film showed dysplastic acetabulum
with subluxation and loss of head on left hip. B: Eight years after total hip -arthroplasty, acetabular cup
loosened. Acetabular index was 45°. C: Revision of acetabular cup was done concomitant with triple inno-

minate osteotomy and bone graft. Gain in leg length was 1.9cm. D: At follow-up 2 years and 1 month
later, the hip was stable with no evidence of loosening. Acetabular index: 37°.

A

Fig. 5. (Case 4). Septic hip residua with pathologic dislocation. Age 29, female. A: Initial film showed
acetabular index of 43° on right hip. B: Gain in length by osteotomy was 1.8cm. C: At follow-up 1 year
and 3 months later, adequate coverage with acetabular index of 25°.
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Tabl 7. Results of triple innominate osteotomy

1. Decrease in acetabular index

2. Improvement in stability

No. of hips improved 30

average 42.9° (preop.) ___, average 27.9° (postop.)

= 90.9%

No. of hips

3. Gain in leg length

4. Increaes in abductor power

average 1.74cm

No. of hips improved 9

33

60.0%

No. of hips

15

Table 8. Postoperative complications

3/37 (8.1%)
2/37 (5.4%)
1/37 (27%)
2/37 (5.4%)
1/37 2.7%)

Persistent instability

Femoral nerve palsy

Femoral and sciatic nerve palsy
Stiff hip

Infection

*Qverlapping complications in 6 cases.
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ofuu] FHF 333 T FFo naAY) AT
ol ol & 3081 2 90.9%%c}.
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gty =(Table 8)
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ol el 7k 3al, cAslAlA vhuizb 24, o=l W st
FA7 whelzb 149, 2R $EAIRA FF (stiff
hip)e] 28, B4 zrade] 1 dict. Ar) 35
o ARl F% WD Ao o} x4
£ 630N},

Case 1(Fig. 6): £ 0%, J=}, 314

343 5ha19) Lobohl 4% WA AT (fal-
se acetabulum) 7} A Ele]glgl oo grade Vo] &
GHEE Bck, £49] Aol $FL 3em g
I R HE 3-9ck. Ealell Aalolv} AHx 4
2k, Steel HF %3} of o
Mustardo] Al &2 #ja g}l
Ik, AF£2 g dhx 7o)

W 107099

Fig. 6. Residual poliomyelitis with Grade V instability. Age 31 years, male. A: Preop. recumbent film
showed false acetabulum. Acetabular index: 45° /54°. B:Gain in length by osteotomy was 2.1cm. C: At follow
-.up 1 year and 10 months ‘ater, residual subluxation in the false acetabulum was noted and hip was stiff.
(Mustard operation was dc:-e 9 months after the osteotomy).
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Fig. 7. Residual poliomyelitis with Grade V instability. Age 21 years, male. A: Preop. recumbent film
showed complete dislocation of left hip. Acetabular index: 43°/46°. B: Mustard operation was combined
with triple innominate osteotomy. Gain in leg length was 1.6cm. Femoral and sciatic nerve palsy was no-
ted postoperatively. C: At follow-up 1 year and 2 months later, nerve palsy had recovered partially. The
hip was stiff with joint space narrowing suggesting cartilage necrosis. Acetabular index was 37.
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Fig. 8. Lee’s test. A: Muscle power was 44 on active abduction of right hip upto 20°. B: No further
abduction against gravity. Beyond 20° of abduction, muscle power was 3—.
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