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The Result of Sugioka’s Transtrochanteric Rotational Osteotomy
Young Min Kim, M.D., Choong Hee Won, M.D. and Shin Young Kang, M.D.
Department of Orthopaedic Surgery, College of Medicine, Seoul National University, Seoul, Korea

Avascular necrosis of the femoral head is generally localized in the anterosuperior aspect of the he-
ad. The posterior part of the head often retains a normal, smooth contour containing healthy cartila-
ge even in much advanced cases. Because of this anatomical localization of the lesion, Y. Sugioka has
devised a transtrochanteric rotational osteotomy in young and middle-aged person, which reduces the
weight-bearing force on the necrotic area, and transfers shearing forces to the healthy posterior car-
tilage of the femoral head to prevent progressive collapse of the articular surface and improve align-
ment when articular collapse followed femoral head subluxiation.

The authors reviewed 13 cases of Sugioka operation, performed at the Department of Orthopedic
Surgery, Seoul National University Hospital during the period from December 1983 to Feburary 1986
and the following results were obtained.

1. There were 11 males and 1 female. The average age of the 13 cases was 33.3 years.

2. In all the cases of Grade I and Grade II hips, there was not progressiveness of necroticarea of

femur heads.

3. By U.C.L.A. hip rating system, preoperative mean scores of pain, walking ability, function and
activity were 2.5, 5.7, 4.8 and 4.3, respectively, while postoperative scores of these were increased
to 7.7, 9.5, 84 and 7.8, respectively.

4. Average ranges of motion of hip joint were increased more postoperatively than preoperatively.

Key Words: Osteotomy, Transtrochanteric, Sugioka.
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Circumferential
incision in

Posterior view

Fig. 1. Orientation of osteotomy line. Capsule is incised circumferentially near acetabular rim after sh-
ort external rotators attached to intertrochanteric crest are completely transected. Transtrochanteric osteo-
tomy is made about 10mm distal to intertrochanteric crest at right angle to longitudinal axis of neck (line
1). Near base of the lesser trochanter, osteotomy line should be angled 90 degrees cephalad(line 2).(From

Sugioka, Y.: Clin. Orthop. 130:191, 1978.).

Anterior rotation

Posterior rotation

Fig. 2. Schematic illustration of inclination of osteotomy plane to produce intentional varus positioning
(20 degrees) in addition to rotation.(From Sugioka, Y.: Clin. Orthop. 184:12, 1984, ).

- 654 -



Table 1. Case analysis

Case Age Sex Side Type of AVN. Follow-up (yrs.+mos.}
1 41 M L Idiopathic and steroid-induced 3+2
2 48 M R Idiopathic and steroid-induced 3+2
3 48 M L Idiopathic and steroid-induced 3+2
4 46 F R Posttraumatic 3+0
5 9 M R Idiopathic 2 +11
6 45 M L Idiopathic and steroid-induced 2+8
7 35 M R Idiopathic 246
8 40 M R Idiopathic and alcohol-induced 2+ 2
9 7 M L Legg-Perthes disease 2+2
10 17 M R Legg-Perthes disease 1+9
11 37 M R Idiopathic and alcohol-induced 1+2
12 33 M R Idiopathic 1+1
13 27 M R Idiopathic 1+0
II;/I::? }Ezz Mean=2 + 4
Table 2. Classification of cases on the basis of roentgenograms
Grade Radiologic finding
1 Necrosis just visible, femoral head still round
o Flattening of the head
m :, Markeldly collapsed head without narrowing of the joint space
v Avanced changes of the head with narrowing of the joint space

Table 3. Preoperative and . postoperative radiolo~
gic analysis

Case Grade N-C/C-C(%) C-N/W/W (%)

1 I 19 67
2 I 72 15
3 I 69 17
4 i 52 45
5 I 45 87
6 I 45 55
7 I 65 45
8 I 40 60
9 I 35 61
10 I 38 54
11 i 33 %6
12 I 40 52
13 ig 41 45

2. 29y 2%

S2zo] 9w, 2Z0] 4#o]%cHTable 1),
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Fig. 3. Method of measuring intact area of po-
sterior part of femoral head on lateral roentgeno-
gram of hip. Ratio of intact area of femoral head
to total femoral head surface is shown as N’-C’
/C-C’ (N’ -N=necrotic focus; C-C’ =total joint
surface). (From Sugikoa, Y., Katsuki, I., and Ho-
tokebuchi, T.: Clin. Orthop. 169:115, 1982).
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Fig. 5-A. Preop. X-ray of case 1.

Fig. 4. Method for measurement of the ratio of
the transposed intact articular surface of the fe-
moral head to the weight-bearing surface of the
acetabulum, on the postoperative anteroposterior
view of the hip roentgenogram. Point W’ is de-
termined by drawing a perpendicular line from
the midpoint of W(edge of the acetabulum)and
T (lowest point of tear drop)to the acetabular ro-

.of. These measurements are expressed as the ra-

tio, C-N/W-W’. W-W’. weight-bearing surface
of the acetabulum; C-N: intact articular surface of
the femoral head in the weight-bearing area.

screw A}-835hed okZ R A z}zh 50° Auks A A
49 35 A2 445 St g ¥4
HEAE AFYe L2 Aoldded £4AF
ul2}4 A} infact femoral head/Acet Weight-bear-
ing area vl 15%/17% 01 ek, 3 2049 #

g5 = o

Fig. 5-B. Preop. X-ray of case 1.
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Fig. 5-C. Postop. 38 months X-ray of case 1.
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Fig. 6-A. Preop. X-ray of case 2.
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Fig. 5-D. Postop. 38 months X-ray ¢: case 1.

Fig. 6-B. Preop. X-ray of case 2.
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Fig. 6-C. Postop. 38

Fig. 7-A. Preop. X-ray of case 3.
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%2 99 v} (Fig. 8-A~D).
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Fig. 7-B. Preop. X-ray of case 3.
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Fig. 7-D. Postop. 38 months of case 3.

Fig. 8-A. Preop. X-ray of case 6. “ Fig. 8-B. Preop. X-ray of case 6.

5 =

Fig. 8-C. Postop. 32 months X-ray ol case 6. ——i‘ig‘. 8-D.' Postop. 32 months X-ray 6f mcase 6.

- 659~



Fig. 9-C. Postop. 30 months X-ray of case 7.
A& 40% o)}, Knowles pin-g& A}-L3}o] =
27k 90° A u}l 3 A HF<43F intct femoral head
/Acet. Weight bearing areaul: 60% ¢ 3t}. 2
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Holz] ¢rerch(Fig. 10-A~D),

2 X

Fig. 9-B. Preop. X-ray of case 7.

Fig. 9-D. Postop. 30 months X-ray of case 7.

U.C.L.A. hip rating(Table 4)oll A3l %%
A FE ujaslgct. Pain e 2,504 9.72 Wal-
king ability &= 5.7 4 9.5 2, function-2 4.8 o
A B.42 Activity level & 4.3 4 7.8 & 3kix| o)
t} (Table 5).
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141°2 A2 47°o1 4 60° 2 WAL 20°]4 23°
2 5 147004 22°% 9512 44°0 4 53°
2 z+zb 3FAFE] gich (Table 6).



Fig. 10-A. Preop. X-ray of case 8.

Fig. 10-C. Postop. 20 months X-ray of case 8.
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" Fig. 10-D. Postop. 26 months X-ray of case 8.
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Table 4. U.C.L.A. hip rating

. All the time; unbearable; strong medication frequentlt

. All the time but bearable; strong medication occasionally; salicylates frequently

. When starting then better, or. after a certain activity; salicylates occasionally

1
2
4. None or little at rest; with activities; salicylates frequently
6
8

. Occasional and slight
10. No pain

Walking ability

1. Bedridden

2. Wheelchair; tranfer activitied with walker

4. No support —housbound or
—less than 1 block
—short distance
—less than 1 block

—up to 5 blocks

One support

Bilateral support
6. No support

One support

Bilateral support —unrestricted
8. No support —limp
One support —no limp

10. No support or appreciable limp

Markedly restricted

—Moderately restricted
Mildly restricted

Unrestricted

Activity

1. Wholly inacitive; dependent on others; cannot leave residence

. Sometime participates in mild activities

Sometimes participates in moderate activities

© NS U oA W N

. Sometimes participates in impact sports

—
=]

labor or backpacking

. Mostly inactive; very restricted to minimum activities of daily living

. Regularly participates in mild activities such as walking, limited housework and limited shopping

. Regularly participates in moderate activities such as swimming and unlimited housework or shopping
. Regularly participates in active events as bicycling

. Regularly participates in very active events such as bowling or golf

. Regularly participates in impact sports such as jogging, tennis, skiing, acrobatics, ballet, heavy

Function
1. Completely dependent and confinded
. Partially dependent

0 o e N

. Very little restriction; can work on feet
10. Normal activities

. Independent limited housework, limited shopping
. Most housework, shops freely, desk-type work

F % (drilling of nercotic focus) 3 Fo]4% (bone
graf) 24 79% ¢ 4§ wshi 2ot Su-
gioka'” = W ¥l E-72] F«bE AFE ¥ %01"*
o 29 37h1 ol4ERA ARt FA Yrim

shedl AA, Zrld] uhapdato g -°~°3(radloluce-
nt) 2 Vet ¥ ol 2 a9} (incomplete
ischemic area) & =z & 313} (revascularization) &}
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Table 5. Preoperative and postoperative clinical scores by U.C.L.A. hip rating

c Pain Walking ability Function Activity level
ase Preop. Postop. Preop. Postop. Preop. Postop. Preop. Postop.
1 4 8 8 10 10 6 9
2 8 4 10 2 8 2 6
3 2 8 4 10 2 8 2 6
4 1 4 4 8 4 8 2 6
5 4 10 8 10 8 8 7 7
6 2 10 4 10 4 8 3 8
7 4 6 4 8 6 8 5 8
8 2 10 6 10 6 10 5 8
9 4 8 8 10 8 10 5 10
10 2 6 4 8 4 8 6 10
11 2 8 6 10 4 8 4 8
12 2 6 4 10 4 8 5 8
13 2 8 6 10 4 8 4 7
Mean 2.5 7.7 5.7 9.5 4.8 8.4 4.3 7.8
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Table 6. Preperative and postoperative range of motion

Further flexion Abduction Adduction Internal rotation External rotation

Flexion contracture

Postop. Preop. Postop. Preop. Postop. Preop. Postop. Preop. Postop. Preop. Postop.

Preop.

Case

TBIETIIEE
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30
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30
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20
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25

25

0
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35

0
10
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20
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20
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20
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10
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20
20
30
20
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65
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70

150
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150
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100
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140
150
120

OOOSOOOOOLO
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141
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120
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11
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13

Mean
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10
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