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Lumbar Compression Fracture in Children

MR findings of two cases ----- -+ - - -Satoshi Kawaguchi,
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Lumbar Compression Fracture in Children

- MR findings of two cases

Satoshi Kawaguchi**?, M.D., PhD. - Toshihiko Yamashita*?, M. D., PhD.
Hisashi Koshio**?, M. D., » Yasuhiko Minaki*?, M. D.,
Kazutoshi Yokogushi*? M. D., PhD.

*1Departiment of Orthopaedic Surgery, Rumoi City Hospital. Rumnoi, Japan

*?Departiment of Orthopaedic Surgery, Sapporo Medical University School of Medicine, Sapporo, Japan

Abstract Thoracic and lumbar vertebral fracture is uncommon in children with a reported

incidence of 0.6 to 0.9 per cent of all spine trauma cases’. We have experienced two cases of

a compression fracture in the thoracic and lumbar vertebrae in 10-year old boys. An MRI scan

revealed the extent of vertebral injury including fracture, bone bruise, epiphyseal injury, and

Schmorl’s node, as well as the healing process of the vertebral fracture more precisely than did

plain radiography. With little diagnostic usefulness of computed tomographic scans for

pediatric lumbar spine injury, it is advisable to study children who sustained spinal trauma

using MRI scan following plain radiography.

Introduction

A vertebral fracture is uncommon in chil-
dren. Few reports have so far dealt with a
fracture in the thoracic and lumbar vertebrae in
this age group, demonstrating some unique
clinical and radiological features of the injured
immature spinal column®”. These reports, how-
ever, lacked recent imaging techniques, includ-
ing magnetic resonance imaging(MRI)that
potentially yields new insights into the diagno-
sis and understanding of the injury in the im-
mature spinal column. In this report, we
describe two cases of a vertebral fracture that
occurred in 10-year-old hoys, focusing on the

diagnostic usefulness of MRI.

Case Report

Case 1: A 10-year-old boy tumbled off a
sliding sled on December 26, 1997. He walked to
our hospital and complained of back pain on the
same day. The past medical history was not
significant. A physical examination revealed
ohesity with the body height of 155 cm and the
weight of 67 kg, and loss of physiological lor-
dosis of the lumbar spine. He had pain on
palpation over the spinal processes of the third
and fourth lumbar vertebrae and Ilumbar
motion was severely limited due to pain. There
was no newological deficit.

X-rays showed wedging of the first and third

vertebral bodies(Fig. 1-a). MRI revealed areas

Key words : fracture(‘B#7), children (“\I}), thoracic and lumbar vertebrae (fg)BE#HE), magnetic resonance imaging

(MRI)
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Fig.1 Lateral radiographs of alb Fig. 2 Sagittal MR images of Case 1 at initial presentation(a, b)
Case 1 at initial presenta- and at three months after injury(c, d). T 1-weighted images(a.
tion(a)and at one and a cand T 2-weighted images(b, d). White arrows indicate the
half years after injury (b) areas of low signal intensity in the T 1-weighted images in the

entire third lumbar vertebral body and the upper part of the
11th thoracic, the first lumbar, and the fourth lumbar vertebral
bodies

Fig.3 Lateral radiographs of Case?2 at initial Fig.4 Sagittal T l-weighted image(a)and
presentation(a)and at one year after injury T 2-weighted image(b)of Case 2 at ini-

(b). Black arrows indicate a beak-shaped tial presentation. Black arrow heads indi-
prominence at the anterior wall of the sec- cate the areas of high signal intensity in
ond lumbar vertebral body T 2-weighted images, from the first to
the fourth lumbar vertebral bodies
of low signal intensity in the T I-weighted third vertebral bodies to form Schmorl’s node.
images and of high signal intensity in T 2- Upon diagnosis of a compression fracture in
weighted images, in the entire third lumbar the thoracic and lumbar vertebrae, the patient
vertebral body and the upper part of the 11 th was treated with a rigid body jacket and
thoracic, the first lumbar, and the fourth lum- hospitalized. Pain at low back disappeared in
bar vertebral bodies(Fig. 2-a, b). The interver- two weeks, and the patient was discharged
tebral discs were extruded into the second and after three weeks of hospitalization. An MRI
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scan taken at three months after the injury
showed disappearance of the abnormal inten-
sity in the injured vertebrae(Fig. 2-c, d). then
the jacket was removed. At one and a half
years after injury, he had no symptoms, and X-
rays demonstrated partial recovery in the body
height of the first lumbar vertebra (Fig. 1-h).

Case 2: A 10-year-old bhoy presented hack
pain after a fall from a ski lift on Febrary 22,
1998. He had a past history of surgery and
chemotherapy for hepatoblastoma at the age of
six months. A physical examination revealed
the body height of 128 cm and the weight of 33
kg. He had pain on palpation over the spinal
process of the second lumbar vertebra, and the
pain increased with lumbar motion. There was
no neurological deficit.

X-rays showed a beak-shaped prominence at
the upper corner of the second lumbar vertebral
body (Fig. 3). MRI revealed areas of low signal
intensity in the T I-weighted images and of
high signal intensity in T 2-weighted images,
from the first to the fourth lumbar vertebral
bodies (Fig.4), even though the image quality
was poor due to the motion of the patient
during scanning. A bone scintigram showed an
uptake of the radioisotope in the second verte-
bral body and in the right part of the third and
fourth lumbar vertebral bodies(Fig. 5).

The patient was diagnosed as having an in-
complete fracture in the first, second, third, and
fourth lumbar vertebrae, and was treated with
a soft body jacket and hospitalized. Pain in the
low back disappeared in two weeks, and the
patient was discharged after three weeks of
hospitalization. The jacket was removed at
three months. At one year after injury, he had
no symptoms and X-rays demonstrated a

deformity in the affected vertebrae.

Fig. 5
Bone scintigram of
Case 2.
indicate the uptake of

Arrow

the raclioisotope in the
second vertebral body
and in the right part of
fourth "
lumbar vertebral bodlies

the third and

Discussion

A pediatric spinal fracture accounts for 2 to
59 of all spinal injuries®. Most spinal fractures
in children occur in the cervical spine. Publi-
shed reports dealing specifically with thoracic
and lumbar spinal injury are scarce®?, despite
recent emphasis on seat-belt fractures in the
lumbar spine®®.

The anatomical and biomechanical charac-
teristics of the immature spine, particularly the
presence of epiphysis and healthy disc tissue,
distinguish thoracic and lumbar vertebral frac-
tures in children from those in adults. Typical
adult fracture patterns, such as complete frac-
ture in the vertebral body, fracture-dislocation,
and subluxation of the facets are seen less
commonly®=®_ In contrast, multiple compres-
sion fractures are more common in children as
the highly elastic vertebral discs transmit com-
pression forces as a wave through multiple
levels®”. With greater force, the vertebral disc
into the vertebral body

is often extruded

through the ruptured end-plate, forming a
Schmorl’s node. Most uniquely, the height of an
affected vertebral body can be restored par-
tially or completely by epiphyseal growth, de-

pending upon the severity of the damage to the
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end-plate®?,

In this report, Cast 1 exhibited a multiple
fracture, Schmorl's nodes, and restoration of
the vertebral height as a typical case of
pediatric compression fracture in the thoracic
and lumbar spine. In Case 2, the MR and the
bone scan images were consistent with a
trabecular microfracture in the multiple lumbar
vertebral bodies. The possibility of a pathologi-
cal fracture due to the metastatic disease was
eliminated by the benign clinical course during
follow-up. MRI has proved useful in the diagno-
sis of an occult intraosseous fracture in various
regions”. Nevertheless, the role of MRI in the
evaluation of a spinal injury has reportedly
been limited to a soft tissue injury such as
ligamentous disruption, disc disruption, or spi-
nal cord edema and hemorrhage?®. MRI also
delineated more precisely the extent of bony
and end-plate injury as well as their healing
processes than did plain radiography in Case 1.
Therefore, with little diagnostic usefulness of
computed tomographic scans for pediatric lum-
bar spine injury®, it is advisable for children
who have sustained spinal trauma to be
examined using MRI scanning following plain

radiography.
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The Treatment of Solitary Bone Cysts

Yukihiro Yoshida, M. D., et al.

The Department of Orthopaedic Surgery, Nihon University School of Medicine

Eleven patients with solitary bone cyst were investigated for the effectiveness of K-wire
insertion and steroid injection by our criteria for the evaluation of healing. The patients were
followed up for 10 years or more between 1959 and 1998. There were nine boys and two girls,
and the age at the time of treatment was 4 to 13 years, with a mean of 9. The leision was in the
humerus in seven patients and in the femoral trochanter in four patients : six patients were in
the active phase and five patients were in the latent phase. Patients treatment was steroid
injections in six patients, steroid injections and bone graft in two patients, bone graft only in
two patients, and K-wire insertion in one patient. The mean number of steroid injections was
11. Our criteria showed that nine of the patients were cured and two patients improved. With
the pathological condition of solitary bone cysts taken into consideration, steroid injections or
K-wire insertion seemed sufficient if treatment was before closure of the epiphyseal line.
However, bone graft with hydroxyapatite should be considered when there is a risk of path-
ologic fracture with a residual cyst after closure of the epiphysial line.
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Sargical Treatment of the Accessory Navicular Bone in Adolescents

Kenichi Ohtsuka, M. D., et al.

Department of Orthopedic Surgery, Gunma University

We treated surgically 56 feet of 47 adolescent patients with painful accessory navicular bones.
The operation involved osteosynthesis for 38 feet, and hone resection for 18 feet. The ages at
the operation were 11 to 17 years. Patients were followed up 6 to 27 months. Our grading
method showed results of osteosynthesis to be excellent for 22 feet, good for 14 feet, and fair

for 2 feet.

For bhone resection, results were excellent in 9 feet and 5 feet. Results with osteosynthesis

were better.

An advantage of osteosynthesis is that patients can be treated anatomically without damage
to the attachment of the posterior tibial muscle. However, sufficient ossicles are needed for
joining of the navicular bone. After the operation, return to ordinary sports activities was slow.
The desire of the patient to continue sports should be taken into account when decisions about

the operation are being made.
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Stress Fractures of the Medial Malleolus

Takamitsu Okada, M. D., et al.
Department of Orthopaedics Surgery, Kyushu Rosai Hospital

We report two patients with stress fractures of the medial malleolus. Case 1 was of a 15-year-
old kendo player whose fracture was detectable on the initial radiographs and isotope scans.
The main symptoms were localized pain and swelling on the medial side of the ankle. We
treated the fracture non surgically with immobilization, but it did not heal. Drilling was done,
after which the fracture healed in 10 months. Case 2 was of a 16-year-old long-jumper whose
fracture was detected on the initial radiographs and isotope scans. We treated it surgically with
internal fixation, and the fracture was healed in 3 months. We suggest that athletes who have
a clear fracture line on the initial radiographs should be treated surgically.
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Long-term Results of Osteotomy for Residual Subluxation of the Hip

Takashi Shigenobu, M. D., et al.

Department of Orthopaedic Surgery, Hiroshima University School of Medicine

We reviewed 18 hips in 16 patients treated for residual subluxation after treatment for
congenital dislocation of the hip by either Salter or Pemberton innominate osteotomy. The
mean age at the time of surgery was 5.2 years old(range, 3 to 10). Patients were followed up
for 9 to 19 years(mean, 14 years)and were at least 14 years old, at the final evaluation, for
which Severin’s classification was used. Results for the 10 hips graded as being in group 1 or 2
good and results for the 8 hips graded as being in groups 3 to 6 poor. Of the 12 hips treated by
Pemberton innominate osteotomy, results for 8 hips were graded as good, and of the 6 hips
treated by Salter innominate osteotomy, results for 2 hips were graded as good.
phic evaluation suggested that hips with a CE angle of 15 degree or less or with an AHI
(acetabular head index)of 65% or less when the patients is 10 years old to have poor results.
These patients need to be treated surgically after skeletal maturation.
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Two Cases of Tumoral Calcinosis

Shinichi Satsuma, M. D., et al.
Division of Orthopaedic Surgery, Kobe Children’s Hospital

Tumoral calcinosis is a syndrome of unknown etiology that presents with periarticular and
intramuscular calcifications. The calcific process mainly involves the hips, shoulders, and
elbows. We present two cases of girls who have received treatment for tumoral calcinosis. The
first patient was 8 years and 2 months old. She complained of progressive swelling around the
right fifth toe. A operation, the calcified mass was excised without difficulty. Seven months
later, the mass recurred and was again excised.

The patient was 9 years and 3 months old. She complained of swelling around the left knee.
On radiographs, the tumors were seen as multiple aggregations of densely calcified lobules.
Serum phosphorus was slightly elevated. We tried treatment with synthetic salmon calcitonin
because of the difficulty of total resection.

Tumoral calcinosis has now classified by Slavin et al. into two subgroups : with or without
elevated serum phosphate. The subgroups may need different treatment.
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Photographic Evaluation of Bowlegs

Hamanasugakuen Handicapped Children’s Hospital

Toshibumi Morishima, M. D, et al.

We evaluated bowlegs on color photographs taken by the patients’ families. Our subjects
were 13 boys and 25 girls. The angle(“leg angle”) between the floor and the line from the medial
side of the foot to the femoral medial condyle was measured in frontal views taken with the
patient standing. Bowleg was diagnosed when the leg angle was less than 90° and knock-knee
was diagnosed when the angle was more than 90°. Families had no anxiety about bowlegs when
the angle was about 85° or better. This method was useful for observation of the course and
preferable to radiograhs. Photographs are easy to take, and evaluation of bowlegs was more
sensitive than that based on radiographs.
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Magnetic Resonance Imaging of the Femoral Head with Aseptic Necrosis
after Treatment of Congenital Dislocation of the Hip

Mototsugu Sugi, M. D., et al.

Department of Orthopaedic Surgery, Tsuzumigaura Handicapped Children’s Hospital

Magnetic resonance images of seven patients with aseptic necrosis of seven hips affected by
congenital dislocation were reviewed and the pathogenesis was considered. Magnetic resonance
imaging was done at 4, 12, and 26 months after reduction. Compressive stress to the femoral
head was not in evidence at 4 months except for slight deformities of the contour of the head
in three of the seven hips. High-intensity areas in the cartilagenous heads on T 2-weighted
tmages were found in all seven hips at 4 months and had spread more widely by 12 months. At
26 months, signal intensities of the cartilagenous heads had returned to normal. Secondary
ossification centers were not present at 4 months but formed gradually later in areas where
signal intensity had returned to normal. The high-intensity areas on T 2-weighted images
might show degenerative changes in the cartilagenous head caused by light compressive injuries
at the time of reduction. The secondary ossification centers appeared as single or multiple areas
of high intensity, so that deformed or fragmented nuclei seen on radiographs may have been
newly formed bone.
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Low Back Pain Associated with Psychological Problems in
Childhood and Adolescence

Hideaki Fujimoto, M. D., et al.

Department of Orthopedic Surgery, Yamaguchi University School of Medicine

Twelve children who complained of low back pain, lower limb pain, or both and who had
associated psychological problems were compared with 24 adult patients. Three of the children
and 20 of the adults had organic disorders. All patients were classified by their psychological
state. None of the children were depressed although eight of the adults were depressed. 10 of
the children were judged to be neurotic, and hysterical paresis was as the most common clinical
feature found in five of them (in adults, hysterical paresis was seen in two of the 13 neurotic
patients). In 11 of the 12 pediatric patients whose underlying psychological problems improved,
the complaints of pain decreased. We emphasize the importance of cooperation with psycholo-
gists and the psychological supports.



A/NE2EE (J Jon Paed Orthop Ass) 10(2) @ 149-154, 2001,

R PE IR 1 35 1T % fBIIES O i A

B oo BE —- B
AR 2 b BERE € 5 — A
| R —

- T 5 E
i L R R AL R
g g F

F 5B OEMEAEICE Y 2 TR RO EEBITRIA 2R T 2 B TRIZo A
Bz D » T HEM X R EORENHER 2AEL 2. [HRE, EFIDS 5. YEB L UEELCSHEE
IR AILFEERICAML, 4 FUERBEL, Lo b KIGRGIT, S0, ¥R BFae2 B 11 6,
ZH S BIDET 19 Bl AR E Uiz, FmiE, RENOEFE 13 6, RE&BEEFRRE 4§, RFRR
MBRRSE 2 BT, WIRSRFFEERIE 10 1 »H, REZSEFEYIERIE 21 & 8 » A, BIBEN
BT 11 E 7 B Th o7z, WA EIE, Cobb BIZ &% major A, minor BZHEIEL, &6
curve pattern, #EADRIEE #HE L 2. KR TR, 8L TIE, AHEESDHD, 9~21FxTD
R, O@ZRIEMASRD stz &/, BREIAGE 2 R o THERELEIE, #T

5 EBbroT,

lFLoic

PR 1, RIZBOEHENE L, Lrd, K
BENBEETHLIIELRETHERAYLED S5
3. % OERMEMEERIZ QBRI K& 5,
[E]E g1 0eN, ERERMEREAMT O, RIFHIEED
3OMMATENT W 5. FEMTIE, L DHEELS
EDEon 25, AlEEsEAd L, FiRY % R
2T BEPKEOMMASLE X S ¥ OMESDH
D, BEEMEREDBEZICNL TITINEEET
HBEMEIMDIEOVTIE, BEDES EZATH
5. %1, REMNERO—DOTHLHIBBLEER
i, ED Vw2 DDBREEECS Y, £,
BEEHGLHND, BLAYXFRIATHEZN
B En%,. Bl A 7 BIH AN RS
RIZETHRE L & 50, BIRNERRAGRHEAT 23,
FRIEMARIZE OEIT TR, BRI TH S T L 2HRE

L7z, Lo L, EfREEATIE, BMHEIZ e+ 255
ERIED iz, LWORIEHNEEICHETT 2
pEBIED, FOEMMIITINSEHREEZ S,
Z2°C, S0, FHRREIRAIS R 1T O 2
RrA% FHRIT 2 BT, BREMEIL OB RREBIC
DLTHRET 21T 7z,

MEE L UHE

YRE L OEFLFRERBRALEERICA
Rk, 4 FELUERBL, Lh»bREEGIT, B4
R Y 5 EE e B 11 B, Zott 8 FlEt 19 Bl %
RE L, mRE, RERNEBHKE 136, BG
YDA 4 6], IRERRBIUESRE 2 BT, ¥2
FFFE#nIE 3~31 R E THFH 10K 1 » A, RKEZE
REEEMIE 12~45 & £ TP 21 & 8 » A, B
BRI A~ 18 FEETEH I FTLATHS W
FHEIL, Cobb A% X % major A, minor A%

Key words : cerebral palsy (f4PEAES) . scoliosis (UIZE),

natural history (B ##1®)

EHRSE T 8110117  fRRARMEIH SUTIR » 5 1592-1  RBRIANEHOCEIERSF BrHE—

2B ERI12E2H2A

74 (092)962-2231

149



£ 1
HIZHED Cobb 1 FFREFD Cobb 4
0~126° 41~133°
(15 43.9°) (£ 80.9°)
major curve major curve
0~34° 11~112°
(F3917.8°) (F+5 68.3°)
mimor curve nnor curve
1~28° 23~74°
(5 12.8°) (F#) 43.8°)

single curve
7/19(37%)

double curve
12/19(63%)

1.»

19 fE BIDRAIZ DIF FHVHEFRS

W58 single curve (7 1), FEf#43 double curve (12 1) @ major
mERLTHS EELZBITEAE, 9~20 RoBicsmLi:

Cobb f4

120
100
80
60
40
20

00 20 25 30 35 40k

Eih

Cobb fij

W 1 D~

A%
5
0 M5 1 20 30 40 50 60° 70 80 90 100°
10 A~ | | ! 1 ! g 1 ) 1 !
34 i 30° 40 50° 60 70° 80" %° 100 1o°
WS Cobb 1 DZE(L

B 9 I0RIIZEI2EIBAIIXISAIGR 17 IBRIIR0X21X22X 23R
o N 1 !

ekl 1| l 1 ! ! 4 ! Lo i
ORE 7 8k YW I0E 1IN I2RIBRIIR 15K I6MITRISIE10R 205 21 22iR2 E24ik
EROEL

i

X 2 Cobb B4 10EXT 2NDIZE L 1= FHHRT
Cobb AH320°% TIHAIZDEED A ¥ — FIIFERY
P, 20 A B EEDAL — KoL, 50~60"~D
ZEHBI T — 27 L3 0%k, —FFHAIZEOHME
DAL — FHER LR BH, 80°0> S 90°~DZEAL AR
THRIZEH®EL %5

3. 1EZEDEMIZEL S Cobb ANEIL
9~21 £ TD 1 E/BD Cobb ADZELIZ, FH4SULED
¥NERT. 15~16 E~NO—FEMOEMBRET, 1 FH
Cobb AN T OEMNERD 5. 12, 9K, 22 &Ll
LT 1 ERBD Cobh O LIZ 4K BB TH S, 11
B 12mAE, 4E»S 157, 1505 16 ADE

BIEEL, &5 curve pattern 2B L7z 7.

ARG DV TiE, Nash & Moe 5 @0 Pedi-

cleikiz X > TH5EL T2,
w R

1967, 781(37%) iZ single curve TH YD, 12
51(63%) i3 double curve T dH-7z. ¥l & KD
Cobb A id, single curve Tl 0~126"% T¥
43.9°, 7z, double curve Ti¥, major curve i
0~34"F T 17.8°, minor curve £ 1~28"% T
T 12.8Th otz &7z, REKBERD Cobb A
i, single curve Tl 41~133"% T4 80.9°,
double curve Tid, major curve I& 11~112"¥¢ T

150

WO TZIERMED Cobb BOE — 27 3H > 12

4 68.3°, minor curve (& 23~74°% T4 43.8
TH-o7:(F1). Double curve ® major curve
o 12011 flicisveT L, L2 2TEHE LA
EER 2E->TBYD, 72, minor curve (ZfgHE
EHLETEHDTH o7, 2fl, TEHOEIE
ERAGRD Stz 1955 15 61(78.9%)
KBWIRENBEFEROETHH -7z, #EITL
722Nz BT Grade LA EDRIESS H - 72, 19
EGIORBORENHBIIRK L CTRTEBDTH
5. BIEHHET T DAL, 9~21 RICE THML
Twiz. B21d, 10° Cobb AVE LT 2Dz, &
T3 A R BHBRAITRL T3, Cobb A 20°

20°%



4
£ 1 : single curve, EE
B BRIE DI
a I3 KD Cobb A 13
6°, [0l € B 13 Grade 0
Thot:

b 19 K D Cobb A X
33 ThHoiz

c 1 9 AERFOTENE O [B] g
¥ Grade [ TH -7z

d ERZEARKFOD
Cobb 13 109°, [a] fig
& 13 Grade IV T H -
Vi3

1|

a7k D Cobb A
&, major T 15°,
minor A T 14°, Al fE
Eid grade 0 TH o7z

b 9 KD Cobb & i3
major T 22°, minor
BTITTh-T.

c I 9FRBOBHTDIE
HEDRIFERE 1%, Grade
IITH-o7

: = 5.
d  BRERBZE1T f?)‘%ﬁ-*f@ fER 2 © double curve, R
Cobb A& &, major A SRIMEE RO

T 88°, minor § T
43°, [6] e & & Grade

IVTH -7
BZDBEEFEOAC—RKBEL, 50~60D8T TER 24279 5.
E—2 &5 K3 %, Fmo 1 FHO Cobb A fE 1 : single curve.
DEALERLI:ODOTH S, 9~21 K% FT1EM EENUEKEOLETH S, W23 EED
D Cobb BOEALTFEY £ LD H YD, £ Cobb A1Z 6°, BIFERE (X Grade 0 TH o7z, 9 mEhF

72 15~16 K12 7% % ReAn iR ¢, 1 FRITFE# 9° @ Cobb Aid 337, EIEEIE Grade | TH -7z, &
DEMEROI. &1z, 9 mRE, 22 RXALETIE HE2E 20 D Cobb A 13 109, [IEE i3 Grade

1D Cobb DEALIL 4K & IKETH- IVTHo72(K4).

7z, K61, FENC BT A HEEREE 2R L T f£ {512 : double curve.

W3, [EEEEE, Grade 01 1~16 DRI BENNBEKEDOLETH L. W2 THREFD
L, BieEERICEZ» -7 Grade [ 13 7~11 &% Cobb 1%, major T 15, minor BT14TH
WL @AD S N7 Grade I1id 10 LA Lz, D, BIEEE X Grade 0 TH -7z, 9 EEED Cobb A
Grade IIi& 13 LALE, Grade IVid 14 A LR &, major AT 22°, minor T 17 THY, [lfiE
oSz 19ERIS 351 9 AR W T Grade | FE I3 EME T OTEME T Grade 11, MAHETDIEHET
6 Grade 0 WCCHET 2EHAN H -7z, Z DD Grade 0 TH -7, mHKZE 1T KK D Cobb A
FHTIE Grade BE T 2 RHRHIZ Lo 7z, i¥, major AT 88, minor AT4FTH Y, [EIfE

JE

19 fiEfIH, single curve & double curve O3



N N
7 6
6 5
5 4
E 4 I
1 5 3
B ®
2
2
5) 10 15 20(%) 0 5) 10 15 20(#%)
3 Fp
5}
= 3
; iE
m% Bl
2
0 5 10 15 20(#%) 0 5 10 15 20(#%)
Fp F i
(A)
5)
4
X 6
. FEHRIDEFEE (Grade 0~1V)
e a :Grade 0 ; 1~16 OB L, FIZFEL
(e Z Y
b :Grade I ; 7T~11@IZE RO BN
¢ :Grade Il ;10&ULIWCERD STz
d :Gradelll ; 13 ECED SN
0 5 10 15 20(®) e :Grade IV : 4 MU ECRD SN
Fp
£ = HEMEHELOS BRI FICELT S, &

B PERRER I B T, FARRIKEE TEEh KR D 38
WEENERERICEE ORI S EREWDD
ENTw3., BIBTRIOEERLZ 5720, O
g mEDERERNPEHS N, Thick-TE
FERGPE R SR D DTS REME T 4 2. Z i,

152

FERPE R D BRI L, TR BB OE TFAiT
THEBIHS % <, & 10 RRINEIDR N H S, LIz
Do T, & DREHD ARV TRAROD
BIRER B 0wiE, FMTE(TD RHAO RE 13 =
bOTEETHS. MEREDORIEH s 5 HF
HICRE TN OB THR U REIZIT & A S



<, bTHIAR S, BESEROMIZ X 3 %K
AiE» 5 MR LIAD 2 B85 BN TWw 3124
o, KR TIE, 8% T, Tfa‘%l&b%o
9~21 % if“@ﬁﬁﬁbly A DBBREMB H D,
RCRIA (55 -ﬁ&ﬁ%bd#of%&fhiﬁﬁf
LENG o i, BFS™IL, Cobb A 30°LA
LORZEZED 2 FHIRENBEREICZVEL,
BrET2EREREIFHCBREJEILK MR
ST DOREBE EDRTVERNTWS, i,
AF SR EELHEREZORTHIOEEIERIZ
WRBFBREN—F L ERNT WS HEHEE
i, JIfR, BB, ROBEIEVw-oRHEDOEE
WEBWCHRLRHbIEXERE T Zhwx, &E
FERXTERIR 1R IE, B & D %<, BRUEIBRHMSHE
T bbb, HKBKESWOEINI DD,
FRMBRAEE DV E > CTASHERBORES &
BE, KHoREFbLEELT. Thoilsk->TH
WBRERESR DT BS. Thenl Lk
D, RHARR, BHEEIREOHETHS. K
W TIE, Cobb A 200LATiE, HIZDOWEDX
E— RIZFEIRSZHS, 20022 5 LIBEDAE— N
NEED, 50~60°DETE—2 &b F12, 9%
Kis T, 15F/-D Cobb AADEALIFZ T 4K
EIRETH 203, 9~21 K & T, FHL&LLED
wmeEaRLz, 9@k T, BIERE L Grade |
DUTTHEITHEETHY, Gradel » 5 Grade
WHETHEAOAONAIEESHZ EBbh
fo. BRI B 2 MIERERT L LT, Mg
FREEThbbUbED, EFHRICOTL, —
BB DO RERAE, /- EBHRF E0ET
SNTWEYY, Hx 3BT LEEHHOBRR
£ &S5 20, SEIRAERADEREMN 2 1T W EIZE D
TEFBHLERE EFTwa™ LDz &
D, 9B, ETHEERTEZE LT, 30°
EBZ RS T b AEOEEBEMERL A SN D
A, Hox ORIET 5 FRARLERBIAHRREENT &
TINEEEZD,

& &

) AL, R D AT & A3 v 19 I D R RIS
DBERZBICOWTHAEL /2.

2) 8ETIE, AIEMLDHZ LB,

3) 9~21 /&K ¥ TORHIZ, i D@EERRE MY
o oh, BRI 2 REER) -
BHERE, #7722 e8bholz,

4) 9mEBZC, ETHEERTRZCHLT,
307k B BT, Fx DIRIBT 5 FRAM
IRV IRBEM OB R E Uz

X m

) Baumann U : Indication for Harrington’s

—_

spine instrumentation for scoliosis in cerebral
palsy. Operative treatment of scoliosis, Georg
Thieme, Stuttgart, 91-94, 1973.

2) Bonnett C, Brown JC, Grow T : Thoracolum-
bar scoliosis in cerebral palsy. ] Bone Joint
Surg 58-A :328-336, 1976.

3) Bulman WA, Bormans JP, Ecker ML et al :

Posterior spinal fusion for scoliosis in

patients with cerebral palsy. A comparison of

Luque Rod and Unit Rod instrumentation. J

Pediatr Orthop 16 : 314-323, 1996.

Bunnell WP, MacEwen GB : Non-operative

treatment of scoliosis in cerebral palsy. Pre-

liminary report on the use of a plastic jacket.

Develop Med Child Neurol 19 : 45-49, 1997.

5) Cobb JR : The problem of the primary curve.
J Bone Joint Surg 42-A : 1413-1425, 1960.

6) Al £ KT BEELEEED) NEY
T—vay, MEOHES 19 :134-140, 1975.

) KFBEES, HLEFF, BHELTFIE» | TEAE
LEBEEROFEC ST 28R/ NERR
TF%E 40 @ 382-385, 1981,

8) W#i T, EHE¥EE, IR MERERD
BHEMECOWLT, PEEKEE 181 107-110,
1975.

9) Majd ME, Muldowny BS, Holt RT : Natural
history of scoliosis in the institutionalized

4

=

adult cerebral palsy population. Spine 22 :
1461-1466, 1997.

10) R K BERRE O B /ARG ER. BIEA.

=



BT, 186-202, 1998. cerebral palsy or mental retardation. J Bone

11) BlE #E MR & T 8BE  EEAEE Joint Surg 65-A : 43-55, 1983
WA B RINA R R D R EEAT 12 D v T DR 17) Rinsky LA : Surgery of spinal deformity in
Ex. B/NEELEE 8:117-120, 1999, cerebral palsy. Twelve years in the evolution
12) Nash CL, Moe JH : A study of vertebral of scoliosis management. Clin Orthop 100
rotation. J Bone Joint Surg 51-A :223-229, 109, 1990.
1969. 18) Samilson RL, Bechard R : Scoliosis in cere-
13) RAEE, DRI F, MHA S EIEH D BEED bral palsy. Incidence, distribution of curve
FEEIR(FE)ICHASNBLMBICOWLWT, /NEF patterns, natural history, and thoughts on
{IF9E 47 © 488-494, 1988 etiology. In Current Practice in Orthopedic
14) MRBEA, REFER, EHIETIE | B FRE Surgery, Mosby, Louis, 183-205, 1973.
KBTI EHEAEZORE BEAE 36 23- 19) Thometz JG, Simon SR : Progression of
30, 1985 scoliosis after skeletal maturity in in-
15) KB RE | EEMEMFEIER (&) 12810 2 EHEA stitutionalized adults who have cerebral
BOFEE. REEKEE 261 909-918, 1983 palsy. ] Bone Joint Surg 70-A :1290-1296,
16) Lonstein JE, Akbarnia BA : Operative treat- 1988.

ment of spinal deformities in Patients with

I

Natural History of Nineteen Patients with Cerebral Palsy Scoliosis

Shinichi Fukumoto, M. D, et al.

Department of Orthopaedic Surgery, Kasuya Shinkoen, Shingu-cho, Kasuyagun, Fukuoka

The natural course of paralytic scoliosis in 19 patients with cerebral palsy was examined.
Radiographs made yearly were investigated retrospectively in an effort to identify indications
for selective muscle release to be done preventatively. The subjects were 19 children(11 boys
and 8 girls)staying at one of two institutes for handicapped children(Kasuya Shinkoen and
Hisayama Ryoikuen) for at least 4 years. The patients were unable to turn over while lying
down and were unable to maintain a sitting position. The diagnosis was spastic quadriplegia in
13 patients, mixed quadriplegia in 4 patients, and hypotonic quadriplegia in 2 patients. The
mean age at the first examination was 10.1 years(range, 3 to 31 years), and that at the most
recent examination was 21.7 years(range, 12 to 41 years). The mean follow-up period was 11.6
years. The major and minor Cobb angles were measured, and the pattern of curve and degrees
of rotation of vertebral bodies were observed. In 7 patients of the patients less than 8 years of
age, the scoliosis was flexible. In patients aged from 9 to 21 years, hypertonia of the muscles
increased and the spinal deformity changed with skeletal maturity during second sex character,
that is to say, in patients aged after 9 years, who have the progressive more than 30 degrees in
Cobb angles, we would thought there were indications wrues of to them for selective muscle
release to be done preventatively.
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Pediatric Ambulatory Surgery for Orthopedic Patients

Hidetoshi Onoue, M. D, et al.

Department of Orthopedic Surgery, [‘ukuoka Tokushulkai Hospital

Between January 1998 to June 1999, 33 pediatric patients(24 boys and nine girls) with
orthopedic disorders underwent ambulatory surgery at our hospital. Ages ranged from 1 to 15
years, with a mean of 9 years. The two most common operations were implant removal after
treatment of fractures in 24 patients (16 upper extremities and eight lower extremities)and
osteosynthesis or percutaneous pinning for fractures of the upper extremities in 5 patients.

The mean surgical time was 17 minutes (range 2 to 60 minutes). General anesthesia was used
in 31 (a mask was used in 24 operations and intubation was cone in seven operations), spinal
anesthesia was used in one operation, and brachial plexus block was done in one operation.

All children could go home the day of operation and no problems after the operation did not
appear. Only healthy children should be considered for such operations. The children need
parents or guardians who understand the neecl for close observation of the patient, and able to
bring the child back to hospital if necessary.

The hospital must be able to deal with unexpected situations that may arise.
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Case of Familial Congenital Habitual Dislocation of the Patella

Koji Noyori, M. D., et al.

Department of Orthopaedic Surgery, Kanagawa Children’s Medical Center

Congenital dislocation of the patella, a permanent dislocation from the articular surface at
birth or habitual dislocation in knee flexion, is rare. This report is about a case of congenital
dislocation of the patella. The father of the patient had the same condition. The patient was
brought to our hospital at the age of 6 years 9 months. The chief complaint was of frequent falls.
The boy’s father, with habitual dislocation of the patella, had been treated elsewhere. The boy’s
height and weight were within the reference range. Nails, skin, and elbows were without
anomalies. Both patellas were dislocated by 60° or more of knee flexion, so we undertook
surgical treatment. Congenital dislocation of the patella needs to be diagnosed early. Orth-
opedic treatment including reduction should be done before secondary defomities such as valgus
deformity of the knee, incongruity of the patellofemoral joint, or laterotorsio cruris develop. It
is nmportant to release sufficiently the musculus vastus lateralis, which was tightly contracted

in our patient.
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Supracondylar Fractures of the Humerus in Children

Hajime Kimura, M. D, et al.

Department of Orthopaedic Surgery, St. Marianna University School of Medicine

One hundred and six elbows with displaced supracondylar fractures of the humerus were
evaluated. Twenty-six elbows were treated conservatively, 40 elbows were treated by closed
reduction and percutaneous pinning, and 40 elbows were treated by open reduction and pinning.
The mean follow-up period was 5.0 years. Clinical results were evaluated with Flynn’s criteria.
According to the criteria for cosmetic factors, results were excellent in 61 elbows, good in 22
elbows, fair in 3 elbows, and poor in 20 elbows. Cubitus varus deformity was present in 20(19%)
elbows | the mean carrying angle in these 20 elbows was —9.5° (range, —4 to —17°). Correction
osteotomy was done in only one case in which cubitus varus deformity was —17°. Baumann’s
angle was useful to assess reduction of this fracture, and we concluded that this angle after
reduction should be 15° or more to prevent cubitus varus deformity.
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I

Reliability of Clinical Examinations for Congenital Dislocation of the
Hip in Infants Three Months Old

Kiyoko Izumi, M. D., et al.
Department of Orthopedic Surgery, Japanese Red Cross Nagoya First Hospital

The various kinds of clinical examinations for congenital dislocation of the hip may be less
reliability than radiography or sonography, but are still done often. We examined 642 infants
3 months old (332 boys and 310 girls)clinically and sonographically. Sonographic results showed
abnormal hips in 24 infants. Abnormal hips were categorized as being dislocated or having
acetabular dysplasia. Results with the clinical assessment of the 24 infants with abnormal hips
were compared with results of the remaining 618 infants with normal hips by the chi-square
test. The proportion of hips found to be abnormal by sonography that had limited hip abduction
(n=14), the Allis sign(n=9), or asymmetric skin folds(n=15) was significantly higher than the
proportion for hips found to be normal (n=13, 144, and 56, respectively). The proportion of
abnormal hips with the click sign(n=1) was not significantly higher than the proportion of
normal hips with this sign(n=4). The proportion of abnormal hips with positive results from
two or more clinical examinations(16/24 ; 67%) was greater than that proportion for normal
hips with such results(48/618 ; 8%). The seven abnormal hips that needed treatment with
Pavlik harness or overhead traction all had positive results of three or more clinical examina-
tions. Positive results by only one kind of clinical examination were unreliable, but the use of
more than one kind of clinical examination gave better results.
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Vertebral Compression Fractures Because of Osteoporosis Improving
after Remission of Acute Lymphoblastic Leukemia

Toshio Inoue, M. D., et al.

Department of Orthopedic Surgery, School of Medicine, Fukuoka University

A 6-year-old girl suffering from general fatigue was diagnosed as having acute lymphoblas-
tic leukemia. Radiographs of her spine at diagnosis showed mild osteoporosis without deformity
or fractures. Four weeks after the start of chemotherapy, remission was confirmed by bone
marrow aspiration. Soon after the remission, the patient reported low back pain, and radio-
graphs of the spine showed multiple compression fractures of the lumbar and thoracolumbar
vertebrae. The back pain disappeared after use of a spinal corset was recommended. As the
patient grew, the deformities of the vertebrae gradually improved. When she reached 13 years
of age, she had no relapses of the leukemia, vertebral osteoporosis, or spinal deformities. The
main cause of the vertebral compression fractures probably was not fragility of the vertebrae
after invasion by tumor cells, but the osteoporosis that accompanies the acute lymphoblastic
leukemia and that is a side effect of the chemotherapy. Osteoporosis often improves after
remission of acute lymphoblastic leukemia and the vertebral deformity caused by the fractures
often improves by remodeling. We therefore treated this patient symptomatically with a spinal
corset without support too rigid for comfort.

9 1 386-390,
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Remodeling of the Elbow Joint in Long-standing Nonunion of the
Lateral Humeral Condyle

Satoshi Toh, M. D, et al.

Department of Orthopaedic Surgery, Hirosaki University

We evaluated the clinical long-term outcome including remodeling of the elbow joint in 18
patients with establishecd nonunion of the lateral humeral condyle. The mean age was 42 years
(range, 20 to 78 years)at presentation, and the mean age at the time of injury was 5.4 years
(range, 3 to 10 years).

Patients were divided into two groups on the basis of congruity between the fragment and the
radius head. Group 1 had large fragments with good congruity (10 elbows). Group 2 had small
fragments with poor congruity (nine elbows). The range of motion in group 2 was more
restricted and there were more severe symptoms such as pain, instability, and ulnar nerve palsy
than in group 1. In group 1, the line of the articular surface of the trochlea was somewhat round
at first, but straightened as the patient grew older. In group 2, the line of the radio-humeral joint
space was elevated and more proximal than the level of the ulno-humeral joint. All group 2
patients had a convex radial head with a matching concave radial notch of the ulna and
remaining small capitulum of the fragment. Also in this group, lateral and proximal displace-
ment of the ulna was found and increased as the patient grew older.

Remodeling in group 1 was better than in group 2 and may have occurred while the patients
were children.
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Spinal Cord Injury in six Children

Osamu Sato, M. D., et al.

Asahigawasou Ryoiku Center

Spinal cord injuries in children are rare and have different characteristics from those in
adults. The purpose of this study was to analyze the clinical characteristics of six pediatric
spinal cord injuries in patient we treated. The ages at the time of injury were from 9 months
to 6 years(mean, 5 years). The mean duration of follow-up was 7 years. We did magnetic
resonance imaging of the two most recent cases. All of the injuries were in the thoracic part of
the cord, and five were in the upper thoracic cord. In all cases, the level of paralysis was
complete (Frankel A), but spinal fracture had occurred in three of the patients. These results
were characteristic of children. Furthermore, four of the patients had head trauma, as well. The
two most recent cases were not diagnosed as spinal cord injuries until a few days after the
injury, is whenmagnetic resornance imaging was done. This method is useful in the diagnosis
and evaluation of spinal cord injuries, especially when the patient is an infant or has no spinal
fracture. In instances of head trauma, spinal cord injury should be suspected.
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functional
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#SCM = sternocleidomastoid muscle
<results>
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Fimb EE LI OB FMERIELEC 25 BHEE HICHHE % good, €5 SR E %
REigoic, fair, MF & M EB% D D% poor & L7z (F
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A Rugger-type Bracing after Surgery for Muscular Torticollis

Toshiko Tsukishiro, M. D, et al.
Department of Orthpaedic Surgery, Kyoto Prefectural University of Medicine

The aim of this study was to evaluate the usefulness of a rugger-type brace as postoperative
management for congenital muscular torticollis. We compared the outcomes and complications
among patients receiving three kinds of postoperative treatment : plaster immobilization
(group G), no immobilization(groug F), and a rugger-type brace(group B). Distal partial
muscular resection of the sternocleidomastoid muscle was done 23 patients. Proximal release
of the muscle also was done for seven patients with a prolonged wait before the first operation
or who had a recurrence of the muscular torticollis. Nine patients(group G)underwent rigid
fixation in a plaster cast for 3 or 4 weeks. Ten patients (group F)received only a cotton dressing
or soft collar for 1 or 2 weeks. A rugger-type brace was used for patients(group B)for 4 or 8
weeks. Canale’s criteria were used for clinical evaluation. With casting, five of the patients had
good results and four had fair results ; five patients suffered from complications ; alopecia,
sleeplessness, appetite loss, headache, or itching. Without immobilization, seven of the a second
operation, 10 patients had good results and three had poor results. Two of these 10 patients
needed. With the brace, all four of patients had good results. This kind of brace is adjustable

and easily removed if patient complains.
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Early Changes on Magnetic Resonance Images of Infantile
Leukemic Bone Lesion

Shinjiro Kaneko, M. D,, et al.
Department of Orthopaedic Surgery, Isehara Kyodo Hospital

Some 209 of patients with acute lymphocytic leukemia in the early stage have no abnormal
findings except for bone and joint lesions, and diagnosis can be delayed. We report a patient
with acute lymphocytic leukemia for whom findings by magnetic resonance imaging was useful
for diagnosis. A 3-year-old girl was brought to our hospital with fever and severe left coxalgia.
The T,-weighted images showed high-intensity lesions spreading inside and outside of the
bones of the left sacro-iliac joint. Antibiotics and salicylates were effective and the fever and
pain disappeared immediately. Later, the same symptoms reappeared twice, and we treated
them in the same way, the lesions invaded the entire pelvis and both femora, we finally
diagnosed the disease by bone marrow aspiration.
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A Legg-Calve-Perthes disease,
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steroid-induced femoral head necrosis,
Perthes’ disease, slipped capital femoral epi-
physis and osteoarthritis of the hip ; indica-
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1984.

Anterior Rotational Osteotomy for the Treatment of Perthes Disease
in Children with after 9 Years

Kazuaki Fujii, MD,, et al.

Department of Orthopaedic Surgery, Hachinohe municipal Hospital

We did anterior rotational osteotomy for four hips of children with Perthes’ disease onset at
7 to 12 years of age(mean, 10 years). The mean age at the operation was 12 years old(range,
9-13). One hip was classified as being in Catterall group 4 and the other three hips were in
Catterall group 3. Anterior rotational angle was 70-90° (mean, 81°). Follow-up was 4 months-
Syears(mean, 2 years). The one hip in Catterall group 4 had joint irregularity and limited range

of motion. The other three had good joint adaptation.

For older patients with Perthes disease in Catterall group 3 or 4, anterior rotational

osteotomy is recommended.
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Epidemiology of Congenital Club Foot in Japan and Sweden

Gen Morokawa, M. D, et al.

Department of Orthopaedic Surgery, St. Marianna University School of Medicine

We compared results from epidemiological studies of congenital club feet done in Japan and
Uppsala, Sweden. In Japan data were collected 2105 hospitals approved by the Japanese
Orthopedic Association were aslied to have family members of patients found to have congeni-
tal club feet between 1993 and 1996 fill out questionnaires, and data were compiled from these
sheets. The information was compared with that obtained in a study similar except for being
retrospective, done in Uppsala Universioy Hospital, Sweden between 1962 and 1998.

In Japan, 275 (13.1%) of the approved hospitals replied, and questionnaires for 1215 patients
could be analyzed.

There were 841 boys and 374 girls, for a male-to-female ratio of 2.2 to 1. The ratio of
bilateral to unilateral involvement was 1 to 1.2, and the ratio of right-side involvement to left-
side involvement was 1.8 to 1. in Sweden, there were 93 boys and 60 girls, for a male-to-female
ratio of 1.6 to 1. Involvement was equally likely to be bilateral or unilateral. The ratio of right-
side involvement to left-side involvement was 1.5 to 1. The sex ratio and laterality were in the
same patterns in the two countries.
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Treatment of Osteofibrous Dysplasia of the Tibia treated

by the Modified Gill Technique

Takatsugu Komiyama, M. D., Masanori Ishibashi, M. D,

Yasuhiro Yoshikawa, M. D., Tsuneyo Matsubayashi, M. D.

Division of Orthopaedic Surgery, Hiratsuka City Hospital

Abstract Osteofibrous dysplasia of long bones is a benign lesion occurring in pediatric
subjects. For surgical treatment, either excision or resection is necessary in some patients
because of the danger of progressive bone destruction, deformity, and recnrrence. In this case
of a 15-year old girl with a proximal lesion of the left tibia, we used the Gill technique to fill
the bone defect after wide resection with a large sliding bone graft. The bulging lesion of the
anterior surface of the tibial shaft was resected en bloc with the periosteum. After curettage of
the cancellous bone, a half-cylinder of a corticocancellous bone of the same length as the
resected lesion was raised subperiosteally from the anterior surface of the sound portion of the
tibial shaft . the donor bone was adjacent to the lesion. The graft was then slid proximally into
the bone defect of the resected tibia, and fixed with two screws. Next, the periosteum was
closed over the distal defect of the donor graft to accelerate osteogenesis. The patient is doing

well with no further growth of the tumor and there is radiological evidence of healing at 15

months of follow-up.

Osteofibrous dysplasia of long bones is a
benign lesion occurring in pediatric subjects.
Conservative treatment remains treatment of
choice, but either wide excision or resection is
necessary in some patients over 15 years of age
because of the danger of progressive bone
destruction, deformity and recurrence. In our
15-year-old girl with a lesion of the proximal
tibia, we used the Gill technique to fill the bone
defect after wide resection with a large sliding
bone graft. This article describes the surgical

technique and the results of this procedure.

Case

A 15-year-old girl first noticed mild pain in
her proximal third of the left tibia in December
1997. In June 1998, when the patient came to
hospital for the first time, she complained of
severe pain in the same area after cheerleading
practice. There was a slight swelling and pain
on the anterior tibial tubercle(Fig.1). A radio-
graph showed well defined multilocular
radiolucent lesions within the anterior cortex.
There was a bulging of the anterior surface

corresponding to the palpable mass, with some

Key words : osteofibrous dysplasia (R#EHEE RIM), Gill technique (¥ V1K), tibia (BH)
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4Fig. 1

15 year-old-giri

The left tibia with a slight swelling

and pain on the anterior tibial tuber-

cle alb

Fig.2 »

Anteroposterior and lateral views of
the left leg show well defined multilo-
cular radiolucent lesions within the
anterior cortex
a I anteroposterior view
b :lateral view

alb Fig.3 The operative finding alb Fig.4 The operative finding
a @ The bulging lesion of the anterior surface of the a @ A 70 mm length triangular half-cylinder of the
tibial shaft corticocancellous bone block was raised subper-
b : The resected specimen demonstrated yellowish iosteally from the anterior surface of the sound
white gritty fibrous tissue and measured 70 mm in portion of the left tibial shaft
length and 15 mm in width b : The donor block was slid proximally to the bone

sclerosis surrounding the lesion(Fig. 2).
Computed tomogram confirmed the intracor-
tical lesion and also demonstrated no break-
through into the soft tissue and medullary
involvement. MRI revealed a low intensity area
in T 1 weight intensity, a high intensity area in
enhanced T 1 weight intensity involving in the
anterior surface of the tibial shaft. Laboratory
examinations showed no abnormal datum, and
she also had no abnormal family history.

In spite of one month conservative treatment

including rest, cooling and the administration of

defect of the resected lesion

anti-inflammatory drugs, both the pain and
palpable bulging increased and the surgical
treatment of the left tibia was performed. The
bulging lesion of the anterior surface of the
tibial shaft, which measured 70 mm in length
and 15 mm in width, was resected en bloc with
the periosteum (Fig. 3). The posterior surface
of the cortical bone showed no invasion and the
resection of the cancellous bone was completely
performed. A 70 mm length triangular half-
cylinder of the corticocancellous bone block

was raised subperiosteally from the anterior
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Microphotograph (200)
A microphotograph show-

ed benign fibrous tissue

with some trabeculae of

woven bone rimmed by
osteoblasts with zonal ar-

chitecture

The
resected

lesion Donor

bone

Donor eriostea

bone suture

Preoperation Postoperation

~

Fig. 7 Schema of our modified Gill technique

surface of the sound portion of the tibial shaft ;
the donor bone was adjacent to the resected
lesion. The bone block was then slid proximally
into the bone defect of the resected lesion (Fig.
4), and fixed with two screws. Next, the perios-
teum was closed over the distal bone defect of
the donor graft to accelerate osteogenesis.

The resected specimen demonstrated yellow-

ish white gritty fibrous tissue on gross inspec-

tion. A Histological examination revealed
benign fibrous tissue with some trabeculae of
woven hone rimmed by osteoblasts with zonal
architecture. The appearance was typical of
osteofibrous dysplasia, and no epithelial islands
were observed that should suggest

adamantinoma (Fig. 5).
Result

The postoperative course was uneventful
with a patella tendon bearing cast applied for
10 months. The patient is doing well with no

further recurrence of the tumor and the two

208

alb
Fig.6 There is radiological evi-
dence of healing at the resected
lesion and shows sufficient
regeneration at the donor site
a I anteroposterior view
b : lateral view

screws were removed at 15 months after opera-
tion, when there is radiological evidence of
healing and sufficient bone regeneration was

achieved on the donor site(Fig. 6).
Discussion

Osteofibrous dysplasia, which tend to occur
in the middle third of the tibia in children under
10 years of age, was first described by Frabgen-
heim (quoted by Campanacci and Marks et al.)
in 1921. Kempson® reported similar cases as
“Ossifying fibroma of the long bones” in 1966.
Its typical characteristics consist of a slowly,
usually painless, enlargement and deformity of
the tibia with an occasional involvement of the
fibula and pathologic fractures. Some authors
have reported a relationship between osteofi-
brous dysplasia and adamantinoma®', and it
has been reported to be difficult to distinguish
these two diseases histologically in some
patients®'?2 Therefore, as conservative treat-

ment is the treatment of first choice, Wang!®



and Campanacci®? recommended wide extraper-
iosteal excision with a margin of healthy bone
in the patients demonstrating aggressive dis-
ease over fifteen years of age because of the
danger of adamantinoma and recurrence. To
fill the bone defect after wide resection, the use
of an iliac or fibular bone graft is an ordinary
procedure. However, in our patient, the Gill
technigne, which Bruce Gill first described in
1923 for wrist arthrodesis of a nonunion frac-
ture?, was devised to fill the defect with a large
graft from the adjacent sound portion of the
resected lesion without neither iliac or fibular
bone grafting(Fig. 7). The reasons for our
choice of the Gill technique are as follows ;

1) The bone defect may be able to be cov-
ered after wide resection of the lesion without
using a fibular bone graft.

2) Sufficient bone regeneration may be nor-
mally achieved on the residual donor defect
with covering it by the periosteum preserving
the blood circulation

3) Solid union may reconstruct the tubular
architecture of the bone at the defect site while
supporting external cortex in the form of a
cylinder and reestablish the continuity of the
medullar canal®.

In our patient, it would have been difficult to
compensate for the bone defect with an iliac
bone block or chips due to its large size. As a
result, the fibular bone was preserved to use it
in case of recurrence. Many reported patients
with recurrence had to undergo reopera-
tions”*'”. The fibula is a good donor site to fill
such a large bone defect. As Tatsugawa'® re-
ported in his experimental study that the perios-
teal continuity promoted osteogenesis when
callus distraction was performed on the perios-

teum, and covering the bone defect of the donor

site with the periosteum was thus considered to
positively affect the regeneration of the bone.
One disadvantage of the Gill technique is the
temporary weakness of the donor site, and
therefore careful observation is required in the
course of rehabilitation. But it also has many
advantages over the usual operative techniques,
and should thus be considered when a bone
graft, which is less than a half length of the

affected bone, is required in young patient.
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Two Cases of Hyperostosis of the Femoral Cortex in Young People

Izumi Saito, M. D, et al.
Department of Orthopaedic Surgery, Yokohama City University School of Medicine

Two teenage patients with hyperostosis of the femoral cortex are reported. Case 1 was of an
11 year-old girl who complained of pain with movement of the right knee. Thickening and
sclerosis on the medial side of the distal metaphyseal cortex of the right femur were seen in a
radiographs and computed tomograms. Infection or the sclerotic kind of bone tumor was
suspected and a biopsy was done. There was necrotic tissue with increased amounts of connec-
tive tissue in the cortex, and necrotic tissue mixed with osteoid in the bone marrow. Case 2 was
of a 16 year-old boy with pain in the left thigh. Thickening and sclerosis were seen in the
proximal lateral cortex of the left femur in radiographs. A biopsy was done. There were
increased amounts of connective tissue in the cortical bone and inflammatory cell infiltration
of the bone marrow. In both patients, the pain subsided gradually after diagnosis. There were
no atypical cells or infectious organism in the biopsy specimens. The condition of both patients
resembled those of immunoreactive hyperostosis such as sternocostoclavicular hyperostosis
with palmoplantar pustulosis.
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Short-Term Results of Flexion-Abduction Traction and the Riemenbiigel

Method for Reduction of Developmental Dislocation of the Hip

Toshio Kitano, M. D, et al.
Departmennt of Orthopaedic Surgery, Osaka City University Graduate School of Medicine

Short-term results of two methods for treatment of developmental dislocation of the hip were
compared. Eight patients with eight affected hips treated by flexion-abduction traction and
seven patiests with seven affeced hips teated by the Riemenbiigel method were evaluated from
the radiological findings. The mean age of patients in the two groups was the same, 29 months.
In the six hips classified as Graf's type Il from ultrasonographic findings, three hips treated by
traction were seen to have better results than the three hips treated by the Riemenbiigel method

in terms of femoral head lateralization.
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