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Three Cases of Galeazzi-equivalent Fracture in Children

Keiichirou Imamura, M. D., et al.

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

Galeazzi-equivalent fractures are rare in children. This injury is characterized by fracture of
the radius combined with epiphysiolysis of the distal ulna. We treated three patients of boys.
The ages at the treatment were 13 and 14 years. Patients were followed up 6 to 54 months. We
report three patients who presented with swelling and deformation of the wrist joint with
dislocation of the distal end of the ulna on the dorsal side. X-ray films showed greenstick
fracture of the radius and Salter-Harris type II epiphysiolysis of the distal ulna. Closed
reduction and percutaneous pinning were done for two patients. In the other patient, open
reduction and fixation was done after closed reduction failed. At follow-up, full range of motion
of the forearm and wrist joint were obtained. Impaired growth of the ulnal head has not been
observed in two of the patients, but one patient had shortening of the ulnal head.
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Results of and Problems in School Screening for Scoliosis

in Shizuoka City

Kazuharu Takikawa, M. D, et al.

Department of Pediatric Orthopedics, Shizuoka Children’s Hospital

To identify problems in school screening for scoliosis in Shizuoka City, we examined results
between 1989 and 1998. The current system for such screening has heen used since 1984. The
mean number of screened students was 30,913 in the elementary schools and 15,932 in the junior
high schools. All students in public elementary and junior high schools are examined by school
doctors or nurses, and moiré topography is done of girls in the first year of junior high school.
Secondary examination by inspection and palpation is done by orthopedic surgeons, and X-ray
examination is done for students with suspected scoliosis. The mean incidence of scoliosis with
a Cobb angle of 10° or more was 0.054% in the elementary school students and 0.33% in the
junior high school students. The incidence of scoliosis of 30" or more in the junior high school
students was consistently 0.02% during the ten year of the study. After all, the problem of the
current system was consistently incidence of severe scoliosis in the junior high school students.
For the early detection of severe scoliosis, We plan to use moiré topography to examine girls
in fifth grade in elementary schools as well as the existing system.
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Spinal Deformity After Surgical Treatment
of Spinal Cord Tumors in Children

Shinichi Oka, M. D., et al.

Department of Orthopaedic Surgery, Hiroshima University School of Medicine

Spinal cord tumors in children are rare, but the incidence of postoperative spinal deformity
is high. Reports of long-term follow-ups are few, and management of such postoperative
deformities has not been established. The purpose of this study was evaluation of postoperative
spinal deformities in patients we have treated. Of the 15 patients with primary spinal cord
tumors who underwent surgery before they were 15 years old, postoperative spinal deformities
were found in 7 patients. Two patients with severe kyphotic deformity had had tumors in the
cervical spine with severe palsy, suggesting that cervical muscle palsy was an important cause
of the postoperative deformity. The spinal deformity worsened after surgery, but ceased
progressing within 2 years, and was corrected in five patients who did not have persistent palsy
or tumor invasion of a vertebral body. We suggest that the kyphosis was corrected because of
differential growth between the anterior and posterior vertebral bodies because of an increasing
load on the anterior vertebral body.
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Long-term Natural History of Chondrolysis after Slipping
of a Capital Femoral Epiphysis

Shigeru Nakamura, M. D., et al.
Department of Orthopaedic Surgery, Teikyo University School of Medicine

Little has been published about the natural history of chondrolysis after slippage of a capital
femoral epiphysis. We report here a patient who was monitored for 11 years. A 12-year-old girl
was brought to our hospital complaining of right hip pain. On a lateral radiograph of the right
hip, there was posterior displacement of the femoral epiphysis and the head-shaft angle was 74
degrees. The diagnosis was of slipped capital femoral epiphysis, and treatment was by South-
wick osteotomy with epiphyseal fixation. At 9 months after the operation, the patient had no
pain and the range of hip motion was full, but a radiograph showed slight narrowing of the joint
space. Under the diagnosis of chondrolysis, the patient was monitored without treatment. The
joint space on radiographs had disappeared by 1 year and 5 months after the operation. At 11
years after treatment, the patient was without pain and her gait was normal. The range of hip
motion was 100 degrees for flexion and 10 degrees for abduction. The latest radiograph showed
slight narrowing of the joint space and a small cyst in the femoral head. The natural history of
this case supports an expectant attitude for chondrolysis after slippage of a capital femoral
epiphysis.
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* 1. #1516 L7z Stulberg 43482 8 1) 2 JHE b
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L, BEEESIEIGEGE M EBEERD X
DAEATCIIIL B &30 % &, $EFEHEFH C lateral
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6

Long-term Follow-up of Conservative Treatment of Perthes’ Disease

Hideaki Kubota, M. D., Ph. D, et al.

Department of Orthopaedic Surgery, Graduate School of Medical Sciences, Kyushu University

We evaluated a series of 15 consecutive patients(18 affected hips) with Perthes’ disease for
the results of conservative treatment. All 15 patients had been follwed up until at least the age
of 14 years(growth plates were closed). All 18 hips with aspherical femoral heads(Stulberg’s
classes Il and IV) were evaluated in terms of age of the patient at onset, duration of treatment,
and degree of necrosis(Herring’s lateral pillar classification). Final results were class 1lla for
8 hips, class IlIb for 8 hips, and class IV for 2 hips by the modified Stulberg’s classification used
by Kamegaya et al. The greater was necrosis of the lateral pillar of the femoral head, the more
severe was the femoral head deformity, and the earlier clinical problems appeared, regardless

of the age at onset.
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Long-term Follow-up of Patients with Idiopathic Scoliosis

Shunji Matsunaga, M. D., et al.
Department of Orthopaedic Surgery, Faculty of Medicine, Kagoshima University

To bhe able to establish know the prognosis of patients with idiopathic scoliosis who had been
treated in their puberty, we did a long-term follow-up study of 112 such patients monitored at
least 10 years after treatment ended. Their ages at the start of the treatment were 9 to 14 years
(mean ; 12 years). Sixty-seven patients had been treated with a brace and 45 patients had
undergone operations. In the surgically treated group, themean Cobb’s angle was 59° before the
operation and 39° at the final examination. In the group with braces, the mean Cobb’s angle was
32° at the first examination and 36° at the final examination. The incidence of lumbago or back
pain was not high(28% in patients with operation, 38% in patients with braces), but patients
reported difficulties in studying, working, and finding a marriage partner. By the Maudsley’s
personality inventory, 58(87%) of the 67 patients treated with braces had abnormal personality
traits, and 11(24%) of the 45 patients treated surgically had such trait ; by chi-square test, the
difference was significant. In trearting idiopathic scoliosis, after treatment are important hoth
correction of the deformity and the quality of life of patients.
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Fractures in Deformed Bones Associated with Osteogenesis Imperfecta

Treated by Percutaneous Intramedullary Insertion of a Telescoping Rod

Kazuo Hiroshima, M. D.

Department of Orthopaedic Surgery, Osaka National Hospital

From 5 years of clinical experience with percutaneous intramedullary pinning and per-

cutaneous correction osteotomy for fractures in

44 deformed long tubular bones inpatients

with osteogenesis imperfecta, | cdeveloped a method for percutaneous intramedullary insertion
using a telescoping rod. Eight femora in five patients were treated in a 3-year period. The
surgical results of the percutaneous closed method were compared with those of the open
method. The closed method was superior in time needed to finish the operation, the amount of
blood lost, and the time until the fracture line, line of osteotomy, or both lines disappeared from
the X-ray films. For success with the closed method, preparations such as correction of bones
alredy deformed in earlier fractures by percutaneous pinning with K-wire and percutaneous
osteotomy is needed before insertion of the telescoping rod, because percutaneous closed
insertion of telescoping rods is not easy when the bones are severely deformed.
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Methicillin-resistant Staphylococcus Aureus Osteomyelitis in a Neonate

Tomoya Terai, M. D, et al.

Department of Orthopaedic Surgery, Health Insurance Naruto Hospital

We report on a neonate with methicillin-resistant staphylococcus aureus osteomyelitis. A
male infant was born to an apparently healthy 36-year-old mother after an uncomplicated
pregnancy. On day 15 of life, erythema, swelling, and warmth of the right leg were observecd.
The site of the osteomyelitis was the clistal femur. Treatment was with intravenous antibiotics
and closed irrigation and suction. At follow-up when the patient was 1 year 8 months, problems
in the activities of daily living were not found, although valgus deformity of the knee was
present.
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Case of Femoral Shaft Fracture Caused by Intrauterine Injury

Koji Asaumi, M. D. et al.

Department of Orthopaedic Surgery, Social Insurance Ritsurin Hospital

We report a case of femoral shaft fracture caused by intrauterine injury of a 36 th-week male
fetus injuried in a traffic accident. The pregnancy had been trouble-free. The mother received
a blow to her abdomen. Caesarean section was done because of premature separation of the
placenta. The operation was successful and the patient was clelivered safely, but the next day
the left femoral shaft fracture was noticed. The fracture was treated conservatively with simple
splinting. After 1 year, the leg length discrepancy, which had been 9 mm, had decreased to 5 mm,
and the angulation deformity, which had been an anterior convexity of 30" and a lateral
convexity of 23°, had decreased to an anterior convexity of 15" and a lateral convexity of 10"
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Case of Antero-inferior Dislocation of the Shoulder Joint During Recovery
from Obstetric Brachial Plexus Palsy

Masayuki Nishiyama, M. D., et al.

Department of Orthopaedic Surgery, Hamamatsu University School of Medicine

Dislocation of the shoulder joint sometimes occurs during recovery from obstetric brachial
plexus palsy . most are posterior dislocations, and reports of anterior dislocations are few. We
report a case of anteroinferior dislocation of the shoulder joint during recovery from obstetric
palsy. We treated the dislocation in a female baby 5 months old successfully by open reduction.
The clislocation probably occurred because of anterior traction of the humeral head with the
sternal portion of the pectoralis major and the subscapularis, and inferior traction with the

latissimus dorsi and the teres major.
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Avascular Necrosis of the Femoral Head in Fractures of the

Femoral Neck in Seven Children

Hideo Yamaguchi, M. D, et al.

Department of Orthopaedic Surgery, Hokkaido Central Hospital for Social Health Insurance

We studied factors affecting the incidence of avascular necrosis of the femoral head in
children with fracture of the femoral neck in seven patients(four boys and three girls ; mean
age, 9.4 years). Two had avascular necrosis one year after the operation. In both patients,
closed reduction was not satisfactory, so open reduction with internal fixation was done. The
five other patients treated by closed reduction did not ceme to have avascular necrosis.
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Familial Occurrence of Congenital Muscular Torticollis

Satoru Tsubota, M. D, et al.

Department of Orthopaedic Surgery, Fukui Handicapped Children’s Center

A 8-year-old boy and his 34-year-old mother, both with congenital muscular torticollis, have
had similar courses. The disease was diagnosed when they were infants, and their parents
undertook correctional exercise at home. The left sternocleidomastoind muscle was affected,
and the shapes of this muscle were similar in mother and son. The torticollis did not improve
in spite of treatment, so tenotomy was done when they were 8 years old. The sternocleidomas-
toid muscle was cut at the cranial and caudal insertion. The boy usec a collar for 3 months after
the operation. His torticollis has disappeared and the range of neck motion is now normal, 1
year after the operation. The cause of the torticollis was likely to be some event in the uterus
or at birth. That his mother also had torticollis made the possibility of natural healing seem less
probable. Observation should be long term, because his mother still has a bend in her neck when
she is relaxed.

47



H/NEE43E (] Jpn Paed Orthop Ass) 11(1) @ 48-51, 2002

B EEICN T AN RO F 787 A4 8
rhze v o Off I RER

SRKRFEFHEVARIFEEE

R # w-£ B 80 T-8 F & e

il

H B AF

E B [(BM] B3 BB RECLT SBOWKHLTAA Fafy 7884 pRlpREe s
(UTHA V) ZROTHEREAIT> 1O THRET 5. (R e Ak] SBC LM L7 10 flic G
7ok, FMEFHFERIZ 4. 78K ThH-7. HA €2 OBKIZAHE 8 mm, WNE 3 mm, £& 60 mm
THsb, FHAFRZE T/ CRESB LR LUER S mm Aitko F VL THER, RADEE* i
JEL HA E v ®iitinRactloCilA TS, [BR] 26k 3~12 » O EHELSR Y
B, B AHERRD ol [FL] SBC Iz L T cannulated screw # A7z ikl
RIF B RE SN TWE. 22 TRABHEVTETHS HA BV E2FEL L. SEIRTFRE
EnBoni:Z & LV EBETCEICEHSBGTE 2RREEDRFERTHL LFEZ SN [

Z2] SBC iz L TARKIZ AN RIGHRFREF 212,

T ®IZ

B EEBIEFEEOREBCES FEE
WEFFEL, HRMEBES DS WEEFEUEE
Thsb. FOHREERIAT oA FRIOEACE
e - BRMEMARENTH 2B TROFELK
WENSIFEF RVENCHREREIE, RLT
WREDITWEFEETE R, o7z, 2L, can-
nulated screw % fV>7z 773K I EERAIEED B <
BRERELEVERESINTWS, LirL, BEL
TREMBLBETHZ Z ELBMBETHo7. S5E
KL IREID TR ETHS A FOFo 7884 b
WepEEr o ® (UTHAE V)2 BLTHEER
TolDTHRET 3.

MBRE S UHE

SEMEA L HA E > (FhARE) 348 0+

EBNEELHFEINI- DT, ZOERRKITHEL
gmm, MEH3Imm DAL T, K& 60mm T
H5. LWRT &9 MR TEsYIs Ty
DT IOEDTHEY HRZICY > THAT 2.

EBOFMAEEBNE FT/NEVTEALE
FEIZHEELZZRIZE~9mm D N ) LEHAnT
KEEB-HBALEBICES 2 ZOREREHNA
LRk E&% A Ca] e BiakE* BIEd 2

EBI, I~2mmODFILY a2t —94F—FH
TRABIKATTERRTE N ) 72175,

R%ICHA @Y g R S cy) ) BRI
ALTHRTT2(M2). ZOBEYDOREIEIZLE
L%, ZOHAEYEBAWTI996 F 8 A»
52000 F 9 A & CIHEMMEEE IR L TIHE
AT o7z, 2ot 3 51, B 710 10 B & AT L7z
FMHFFEFERRIE 14.7 5% (9~22 %) TH o7z,
BEIE, EhErEa sz ETn 40, HE, 4

Key words : simple bone cyst (E#fitEBEEE), HA-cannulated pin (/N4 R o F ¥ 7,88 4 FIHIZEE 2) | treatment

(16 H5%)

[T ST ERp——

48



1. NARuF 7884 |Elth7ee >

2
FIE

alblc

3.
FERGI 1
a : firaf
b B
c ik emA

BBRERENR1BITH 7.
f& R
Y F IR fNE 51 43 (30~90 43), firh i E
BePIVETH 7. HRMRIZBEND BT

MTERL L B OIE(LG&AIRD S R A TRl L
FIr L7z, 1Tk 3~12 2 A T 10 fleflosiafL

Step 1 Step 2

Step 3 Step 4

7z, FEHRLARENMIL 17.4 2B 3~51 »H) T
RBREMHP I BRPCAHERITD LR » o7,

E Bl

EOFI117K BH3)
o WERBREOKFEE EFKICRZ
7o, W X R EG BB A RE D 7.

49



It U FM 2T L 72, 1T 6 B TEREK
NRERON, 120 B THEBEEHEL 2. METOKR
WIEE L.

fE fl2:114% BRE4

MEBRDEBOER* FFFIcZ2 L. VIk
B X R T LB B RInE o 5 BE AT T
DRERBERELZD, BICHNBFFEEL T
7. ZhuTx LBEE & R I F MR M T L7z
REBKE W HAE > 2 2 KEAL -, itk
6 A TTHRBEMANE SN, B EHIEL 7.
MATOKRBIZMHE L. T ORITTRESK &\ i
BB OHAC V2T 2 2 & THIEA
AlRETH B EHZZ T2,

£ £

B EREICN T 2RI, AR AT
oA NYEA, FZRREM, BIEERHmEfL & ki
BRAENPHRE SN TE . L LREDEREKR
ENDICETIERO—HA RS i3 nl F
72, RLUTHEDIT{BREIBONTHLER WL, R
704 FEAKEIINSOPTIEIRHIERETDH
20, ZOMINEZ 45~95% EiFoDENKE
<, FEUUEDSBEEEIOEREZEL Tnd. &5
2, ERERAT oA FIZRIGL R WERIDZF Wz
NIORFET 22 L8 < ORENH 2797, %
7z, BICEBME OB 40~80% L SI1E ¥R
BOENCEREEN 0% EEETH D9, 51T,
FHEWCEL TRESAE DT 24 ERENTEH
FEL DV widRLUTEMEAELIZW Y
W, RATEALEMERAESNSE LDk, #

50

abc

X 4

FER 2

a : firafIEmE
b : fTATRHL
c itk 6 »A

BTES/NE L otz BRE, FEICHL
TRLELb T Tidiun,

NS DI HEAFHGEIR LM 3 IR AEIR B
TITD ZENTE, ZOWEFEBHED 0% UL %
FLTWA2, URIEBTCERICE 75 8D
cannulated screw % FV>C 10 Bl IERE 1T\,
2HIcHEULOERBBONI I B REL
7219 ZOfRERD» S R I3+ 0B L
FLrh—2 ik RiFepiiEnEons L% 2,
SIERE COREEIToTCEN. Lo, KL
TIREIBLE T 2 2 MBI R o7, Zhi
SHUIRET A ABIC T 2701, HERARIEFRA
DRV L FABERD cannulated screw & A 7274
WrRAalz, Lol, BHOBRINSLRERAZED]:
DICRIFREREGO N hotz. 22T, §H
NARaFT7RIA4 PZEHLHA Y Y %2F
KL, ThidBllasns ez Ricbr:
DRV TE 2 DMKRD F 5 > 8D can-
nulated screw ZfH 3 2355 £ FRICKRET
REFB#EMSEOND EF X 7, BHONE
EHONOREINTBETH L Z ERADLR A
Thb VL. FERFEZTT - IERI2BILE
L, B AMELROTES T, KikidHEM
HEEEIOET 2 BRRIEREDO—DIkD D3
EEZI

FeH

HMHEREICNL THA B 2F R LIAE
21107 2PINEHHE, B 2 HHEL .
FEFERECERNETHL EF 2T



X
1)

2)

3)

6)

ik

Capanna R, Monte A, Gitelis S et al : The
natural history of unicameral bone cyst after
steroid injection. Clin Orthop 166 : 204-211,
1982.

TARRIEHE, EXFE, BE HiZh, o ik
BEEICE T A% 2 OFELER—. A%
=3t 57 1 759-766, 1983.

B E JIOERE, MBI BEEIC
WYLy e ML B KA 311201-205,
1988

Moreau G, Letts M : Unicameral bone cyst of
the calcaneus in children. ] Pediatr Orthop
14 1 101-104, 1994

Neer CS II, Francis KC, Marcove RC et al :
Treatment of unicameral bone cysts : a fol-
low-up study of one hundred and seventy-
five cases. ] Bone Joint Surg 48-A :731-
745, 1966

Oppenheim W, Galleno H : Operative treat-
ment versus steroid injection in the manage-

L]

7

8)

9)

10)

ment of unicameral bone cyst. ] Pediatr
Orthop 4:1-7, 1984,

Scaglietti O, Marchetti P, Bartolozzi P : The
effect of methylprednisolone acetate in the
treatment of bone cysts. ] Bone Joint Surg
61-B : 200-204, 1979.

Scaglietti O, Marchetti P, Bartolozzi P :
Final results obtained in the treatment of
bone cysts with methylprednisolone acetate
(Depo-Medrol)and a discussion of results
achieved in other bone lesions. Clin Orthop
165 : 33-42, 1982.

Spence KF, Bright RW, Fitzgerald SP et al :
Solitary unicameral bone cyst : treatment
with freeze-dried crushed cortical-bone allo-
graft . a review of one hundred and forty-
four cases. ] Bone Joint Surg 58-A : 636~
641, 1976.

mAEE, TEIMT NERE»  BEME
WE 3t % cannulated screw & AL 7R
pfE. BRALEL 43 1 507-511, 1992,

Treatment for Simple Bone Cyst with Hydroxyapatite Cannulated Pin

Kenji Uehara, M. D., et al.

Department of Orthopaedic Surgery, Kanazawa University

Simple bone cysts is a benign fluid-filled cavity found primarily at the proximal ends of long
bones or in the calcaneus or pelvis. Several treatments have been devised, but they are invasive,
with low success rates and high complication rates. We developed a hydroxyapatite cannulated
pin and treated ten patients with simple bone cysts by curettage and insertion of the pin. In all
patients, cysts had healed when examined 3 to 12 months after the operation. There were no
complications or recurrence after follow-up of 1 to 5 years. The method was effective and is

less invasive for treatment of simple bone cysts.
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Acetabular Anteversion in Developmental Dysplasia of the Hip

Mototsugu Sugi, M. D, et al.
Department of Orthopedic Surgery, Tsuzumigaura Handicapped Children’s Hospital

Acetabular anteversion had been implicated as an etiologic factor in developmental dysplasia
of the hip, but its role is unclear because infantile hips, with their abundant cartilage, are
difficult to see on X-ray films. Cartilaginous acetabular anteversion was examined by magnetic
resonance imaging of 34 children less than 3 months old with unilateral developmental dysplasia
of the hip. The mean anteversion of the unaffected hips was 11.8°, and this value changed little
if at all until patients were 18 months old, when follow-up ended. On the affected side, mean
anteversion was 22.0° before reduction, 14.7° when patients were 7 months old, and 13.7° when
patients were 12-18 months old. Magnetic resonance imaging showed delay of ossification of
the ischium and internal rotation of the innominate bone. The most common abnormal finding
was hypertrophy of the posterior column, which increased cartilaginous acetabular anteversion.
These findings were different from the secondary changes influenced by the displaced femoral
head reported by other authors. We concluded that acetabular anteversion, in conjunction with
capsular laxity and the iliopsoas muscle, might be an important factor associated with develop-
mental dysplasia of the hip.
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Home Traction for Children with Hip Disorders

Takahiko Kitakoji, M. D,, et al.
Department of Orthopaedic Surgery, School of Medicine, Nagoya University

Home traction is much used in the United States and Europe, but not in Japan. We designed
a frame for home traction in the management of hip disorders in children. The frame is portable
and can be used with the patient on a bed or on a tatami mat. We have had ten patients with
developmental dislocation of the hip and two patients with Perthes disease use the home
traction frame since starting its use in 1998. Home traction was a part of reduction done also
with overhead traction for developmental dislocation of the hip, and was used before an
operation or before treatment with an orthosis in Perthes disease. Home traction was effective
and there were no serious complications during this treatment. Of questionnaires sent to
patients’ families, there were ten responses, and answers suggested that compliance during
home traction was good. We conclude that home traction for children with hip disorders is

effective and safe.
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Treatment for Congenital Pseudarthrosis of the Tibia

Naoya Kashiwagi, M. D, et al.
Department of Orthopaedic Surgery, Shiga Medical Center [or Children

The purposes of this paper are to describe our methods to obtain union for congenital
pseudarthrosis of the tibia and to present their complications and sequelae. Six limbs in six
patients were operated on to obtain union of congenital tibial pseudarthrosis. There were three
boys and three girls whose ages at presentation were 1 month to 4 years and 6 months(mean,
2.4 years). The right side was affected in two patients and the left side was affected in four
patients. The initial deformity before fracture was anterolateral bowing in all patients. Patients
underwent a mean of 2.5 surgical procedures before union was obtained. Refracture occurrec
in one patient, for whom five more operations were done before union was achieved. The
successful operative procedures were intramedullary nailing with bone grafting in one patient,
plating with bone grafting in two patients, and the Ilizarov method in the other three patients.
Limb lengthenings were clone for the two patients with residual limb length discrepancy.
Residual deformities were tibial angulation with ankle varus in two patients, and ankle valgus
with fibular pseudarthrosis in three patients. In congenital pseudarthrosis of the tibia, union can
be achieved only when stable interfragmentary fixation and a favorable biological environ-
ment, such as thorough debridement of devitalized tissues or bone grafting, are obtained at the
same time at the pseudarthrosis site.
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Mid-term Results of Surgical Treatment of Slipped

Capital Femoral Epiphysis

Eiji Suenaga, M. D., et al.
Department of Orthopaedic Surgery, Kyushu University

We reviewed 65 hips in 56 patients with slipped capital femoral epiphysis treated between
1978 and 1999 ; 23 hips were treated by in silu pinning, and 32 hips were treated with transtro-
chanteric osteotomy. [z sity pinning was indicated when the slip was unstable, or stable with

a slip angle of 20

° or less. Transtrochanteric osteotomy was indicated when the slip was stable

with a slip angle of more than 20°. There were 12 female patients and 44 male patients with a
mean age at the operation of 13 years(range, 10 to 21 years)and a mean follow-up of 5.0 years

(range, 0

3 to 13.9 years). Avascular necrosis developed in three hips, and chondrolysis

developed in one hip. Degenerative changes cleveloped in five hips. At the final follow-up, the
mean hip score was 97 points for the hips treated by in sifa pinning, and 87 points for the hips
treated by transtrochanteric osteotomy. On the basis of the results, we suggest that an early
diagnosis and ¢n site pinning were important to prevent progress to a severe slip angle with a

slipped capital femoral epiphysis.
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Case of Congenital Vertical Talus Treated by Arthrodesis

Satoru Tsubota, M. D, et al.

Department of Orthopedic Surgery, Fukui Hancdlicapped Children’s Center

Our patient, an 11-year-old boy, was feund to have spina bifida, myelomeningocele, exstro-
phy of the bladder, and left congenital vertical talus at birth. The level of paralysis was group
3 of the Sharrard classification, and the lower limit of persistence was L 4 on both sides. The
patient started rehabilitation as an infant, but the left foot was not treated. Independent gait
with short leg braces became possible when the patient was 3 years old. When he became 9
years of age, a deep skin ulcer formed on the head of the talus, and talus osteomyelitis was
suspected. Curettage of the infection fecus and medial release of the talonavicular joint were
done, but the deformity recurred soon. When the patient was 10 years old, posteromediolateral
release and arthrodesis of the subtalar joint were done. Gait training with short leg braces was
started in the first 2 months after the operatien. The talocalcaneal and calcaneocuboidal joints
had fused by month 4 after the operation. The talonavicuilar joint has not fused, but the foot
deformity was sufficiently corrected. The patient is satisfied with the ease of brace application
and improvement of gait posture. He will be observed carefully for the long term.
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Treatment of Slipped Capital Femoral Epiphysis by Percutaneous

in Situ Pinning with Kirschner Wires

Yoshihiro Ryoki, M. D,, et al.

Kagoshima Prefectural Crippled Children’s Hospital

Percutaneous in situ pinning with Kirschner wires was done for 13 hips of 10 patients with a
slipped capital femoral epiphysis to prevent progression of the slippage and to improve the
function of the hip joints by femoral stabilization. The mean age of the patients was 11 years
(range 9-14 years). The mean of follow-up after the operation was 30 months(12-43 months).
Onset was of the chronic type in seven patients(10 hips)and of acute-on-chronic type in three

patients(3 hips) ; tl

hese three patients were treated by manual reduction under general anesthe-

sia and then by pinning. The other seven patients were treated by in situ pinning. At pinning,
eight hips had mild slippage and five hips had moderate slippage. At the final examination, no
patients had pain or a limp, and the mobility of the hip joints was good. Radiographic examina-
tion of the hip joints showed the femoral heads that had shown of slippage were spherical ;
remodeling had been satisfactory in all patients. Early fusion of the epiphyseal capital cartilage
plate was associated with mild shortening of the femoral neck and overgrowth of the greater
trochanter, but neither phenomenon caused clinical problems. Percutaneous in situ pinning by
Kirschner wires was an easy and useful treatment for patients with mild to moderate slippage

of the capital femoral epiphysis.
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Osteoarticular Tuberculosis in Children

Shobha Arora, M. B. B.S. - H. Tandon, M. B. B. S.
J. Monga, M. B. B. S.

Department of orthopedics, University college of medical sciences and Guru Teg Bahadur hospital, Delhi, INDIA

Abstract Skeletal tuberculosis continues to affect the pediatric age group commonly. 79

children(six months to 12 years of age)with osteoarticular tuberculosis with no im-

munodeficiency state were treated and their resultant function was analysed. A predominance

of boys to girls (53 : 26) was noted. The distribution of lesions differs from the adult pattern,

with dactylitis(17%) being the second most common lesion after spinal lesions (37.8%). Much

less common were hip(9.7%)and knee(3.6%)joint involvement. Response to standard anti-

tubercular drug treatment which was continued for full 18 months was universally good. Results

at the end of seven year follow-up (Range 2 years to 7 years)showed excellent function in early

lesions at all sites. Pathological dislocations of hip, deformities of knee and spinal lesions

required surgical intervention. Decompression with fusion was done in three cases of para-

plegia. Posterior spinal fusion was also done in six treated cases with progressive kyphotic

deformity. Effect of growth on various lesions is discussed.

Introduction

Tuberculosis still constitutes a major prob-
lem in pediatric orthopedics of this country. In
countries where the incidence of tuberculosis
has reduced in general, a significant reduction
in pediatric cases has been noted. Paus noted a
significant reduction in the incidence of bone
and joint tuberculosis in the younger age group
in Norway'”. He also noted a change in the
pattern of involvement of various sites. Some
reports of the condition in colored races have
shown a very high percent age in children.
Goldblatt and Cremin® noted 271 patients out of
297 being in the age of 0 to 10 years(91%),
while others have shown the percentage to be
lower (Rathakrishnan et al'®. Bavadekar? has

reported a large series of 935 children, exten-

sively describing various aspects of the condi-
tion. Other reports of tuberculosis of various
regions like hip, knee and spine in children also
give an idea of the condition and its specific
aspects for the pertaining area®""812)

The present series is 7 year follow up of 79
children with osteoarticular tuberculosis.
Antitubercular therapy formed the mainstay of
the treatment along with local treatment of the
lesion (both surgical and non-surgical). The
data also shows a pattern of distribution of the
lesions which is different from that in the adult

age group and effect of growth on various sites.
Material and methods

79 consequitive children in the age group of 6
months to 12 years with a confirmed diagnosis

of osteoarticular tuberculosis were analysed

Key words : Osteoarticular, Tuberculosis, Children
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Table 1. DPercentage wise distribution
of the lesions in 79 cases

Site Lesions Percentage
Spine 31 37.80
Dactylitis 14 17.07
Ankle and Foot 11 13.41
[lip 3 9.76
Osteomyelitis 7 8.54
Knee 3 3.66
Epiphysecal 3 3.66
Patella 2 2.44
Elbow 2 2.44
Tenosynovitis 1 1.22

Total 82 100

(Multifocal 3 cases)

Fig. 3.

and included in the series. The follow up period
was between 2 to 7 years. There were 53 boys
and 26 girls. Table 1 shows the distribution of
various lesions.

At the time of presentation, all the patients
had local signs of pain, swelling, tenderness and
partial loss of function of the involved area.
Deformity was present in 10 patients with limb
lesions and was the main feature of spinal
lesions. Frank discharging sinuses were seen in
seven patients. Two had thin, colorless dis-
charge and 15 had frank tubercular caseation.
The duration of the symptoms varied between 6
weeks to 3 months before reporting to the
hospital. History of having taken treatment
from indigenous sources was available in
almost all cases. However, no patient was on
antitubercular drugs at the time of reporting to
the hospital. Eighteen children had a definite
history of contact with a known case of pulmo-

nary tuberculosis in the family.

Fig. 1. Fig. 2.

Fig. 4.

Fig. 5.

The diagnosis was suspected by the clinical
features. Plain radiographs of the affected
areas were strongly suggestive of tuberculosis
in almost all the cases, more so in spinal lesions.
The radiological changes in spine were suggest-
ed by paradiscal involvement with variable
collapse of the involved bodies(Fig.1). Cystic
lesions were noted in long bones. All the radio-
graphs universally showed regional osteopo-
resis.
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Periosteal reaction was absent in all cases
except those with discharging sinuses and two
cases of dactylitis with pathological fracture.
Soft tissue swellings, erosions of subchondral
bony margins and reduction of the joint space
were noticed in synovial joint involvement in
the early stage, while gross destruction and
pathological dislocation were seen in four hip
joints (Fig. 3). Coke-like sequestra were found
in a nine cases. Small bones of hand and feet
showed ballooning of the cortex, without any
periosteal reaction(Fig.5). Pathological frac-
tures through the lesions were noticed in two
cases with periosteal reaction.

Routine hemogram showed an elevated eryth-
rocyte sedimentation rate in all the cases (45 to
110 mm at the end of first hour). All children
had a hemoglobin level of less than 10 grams %
at the time of presentation. Chest radiographs
for pulmonary tuberculosis were positive in 27
cases. Fine needle aspiration cytology was
perfomed in all limb lesions and was positive in
40 cases out of 48 cases. Spinal lesions were not
subjected to this procedure. In three cases
where anterolateral decompression was done,
histopathological diagnosis was available. As-
sociated regional lymphadenopathy, found in
nine cases was also utilised for aspiration cytol-
ogy to confirm the diagnosis. Presence of a
granuloma was noted in all cases. Montoux test
was performed in all cases and was found to be
positive in 74 cases. Routine culture for
pyogenic bacteria from the discharging sinus
was done and were found to be sterile. Three

cases showed multifocal involvement.
Drug therapy

All patients were given a combination of
three drugs after confirmation of the diagnosis.

In cases where histopathological proof was not

80

available, the clinico-radiological picture along
with the hemogram were taken into considera-
tion and the treatment was started. A combina-
tion of Isoniazide(INH), Rifampicin and
Pyrazinamide was given. The doses were calcu-
lated by standard per kg body weight formula
for each drug. Supplementary analgesics and
hematenics were also added. The combination
of the 3 antitubercular drugs was continued for
first 6 months unless surgery was planned. In
spinal tuberculosis or any other case where an
operative intervention was planned, Rifampicin
was stopped one week before surgery and was
replaced by injectable Streptomycin. This was
done to reduce the number of hepatotoxic drugs
which included anesthetic agents to be used
during surgery. Administration of inducing
agents, like isoniazide, enhances the oxidative
biotransformation of halothane and can pro-
duce a chemotoxic injury. Centrilobular ne-
crosis following halothane exposure has been
seen in rats pretreated with isoniazide 24 hours
before the exposure. Our patients were found to
be susceptible to this phenomena, as was noted
in two cases of spinal tuberculosis who devel-
oped jaundice following surgery. These patients
were taken off the treatment till the liver func-
tion tests were found to be normal and therapy
was restarted with gradually adjusted doses.
No further deterioration was noted in their
liver functions. Streptomycin was continued for
3 months alongwith the other two drugs in
operated patients. No short term therapy was
used and all patients received the treatment for
18 months. Eight patients, who stopped the
drugs on their own between 8 months and 1
year of treatment came back with active dis-
ease again at the same or new site or with
activation and further extension of the lesion

and were treated as fresh cases. Eight cases



Table 2. Percentage distribution of
spinal lesions

Level Lesions Percentage
Dorsal 14 45.15
Dorsolumbar 9 29.03
Lumbar 6 19.35
Cervical 1 3.23
Cervicodorsal 1 23
Total 31 100

Paraplegia/paraparesis-five cases
(3 dorsal and 2 dorsolumbar)

who did not have a histopathological proof of
the disease by fine needle aspiration cytology
and 5 patients who had a negative Montoux test
were started on antitubercular drugs only by
the clinical and radiological features of the
disease. The treatment was continued when
healing response was notice within 3 months,

All children tested negative for HIV.
Treatment of the local site

Upper limbs

Lesions of hands, elbow joint, epiphyseal
lesions and long bone osteomyelitis were treat-
ed by immobilisation with plaster splints for six
weeks followed by intermittent active exercises
and support till the available range of move-
ment was static and painless.

Lower limbs

1) Lesion of the hip joint : In the hip joint,
indoor treatment comprising of skeletal trac-
tion through proximal tibia was given for six to
eight weeks with intermittent mobilisation.
Pathological dislocations with destructions of
the head and acetabulum responded poorly even
to skeletal traction. Children with early lesions
and less destruction showed improvement on
traction and gained useful range of movement.
Weight bearing with crutch support was per-
mitted around 10~12 weeks depending upon the

pain at the local site. In less severe cases,

Fig. 6. Fig. 7.

(numbering 4)children were prescribed a
HKAFO for further six months which was
discarded after assessing the clinicoradiological
progress of the lesion. Pathological dislocations
that did not respond to traction, (numbering 4)
were treated by Girdlestone excision arthro-
plasty. Destruction or fusion of the proximal
femoral epiphysis was taken as the criterion for
excision arthroplasty in cases of stiff hip joints.
A three monthly radiological evaluation for the
progress of destruction was done before plan-
ning surgery. Gross destruction of the hip joint
in four cases with total loss of the epiphysis
precluded any useful mobility. Since the social
demands on an Indian hip are those requiring
full range of movements for floor level activ-
ities, an excision arthroplasty was the surgery
of choice, especially in children more than 10
years of age. Ilowever, care was taken to
excise only an optimum amount of bone from
the femoral side to reduce the lurch.

2) Lesions of the knee joint : Children
with synovitis of the knee joint were treated
with plaster splints and intermittent mobiliza-
tion for three to twelve weeks. In the absence of
destruction or deformity, no local treatment
was necessary beyond this and the child was
permitted free activities. However, children
with deformities were given skeletal traction

through the proximal tibia for six weeks.

81



Table 3.

Fig. 8.

Fig. 9.

Fig. 10.

Functional status of various lesions other than spine at the end of

follow up
NO. of . .
S. No Site Complication Function Deformity
‘ cases
1 Hip None 4 Excellent None ‘
Pathological disloca- 4 Compromised Shortening, Lurch
tion & epiphyseal on walking
damage
2. Knee None 2 Excellent None
Triple deformity Compromise Stiffness &
Deformity
3 Ankle/ None 3 Good Excellent
Foot Valgus 8 Fair Valgus Deformity
4 Small None 10 Excellent None
Jones Pathological fracture 4 Excellent None
of Epiphy- Localized premature 3 Fair Localized, tenting
seallesions fusion effect with pro-
gressive cleformity
6. Elbow None 2 Good None
7 Osteo- None Excellent None
myelitis
8. Teno-syn None Excellent None

Severe triple deformity in one case responded
poorly to this treatment and a supra-condylar
corrective osteotomy was done for improving
the alignment. The range of movement in this
joint was poor and the patient required the
support of a KAFO for 12 to 14 months. No
intra-articular surgery was performed on the
knee joint.

3) Lesions of the spine : Table 2 shows the
distribution of spinal lesions. Three cases of

dorsal spine lesions with paraplegia were oper-
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ated upon for decompression by an anterolater-
al approach(Fig6). They were ‘wet lesions’
with frank pus and caseation. A simultaneous
posterior spinal fusion using bank bone was
also done. No instrumentation was used. The
neural recovery was complete in all three cases.
Two cases with dorsolumbar spine involvement
with paraplegia responded to antitubercular
drugs and showed full recovery in three months.
These and other dorsal lesions were treated by

an initial period of three to six weeks rest in



Fig. 11.

bed, followed by ambulation in a Taylor’s spi-
nal brace. Children with cervical and cervico-
dorsal lesions(two cases) were initially treated
with cervical traction(Halter’s traction)for six
weeks and mobilized in a four post collar. The
recovery was complete (Fig 2). Delayed poste-
rior spinal fusion using bank bone was done in
six cases of dorsal spine(without paraplegia)
and four cases of dorsolumbar spine for a
progressive kyphosis.

At the end of 18 months, all patients were
subjected to radiological examination of the
chest and local site. A fresh erythrocyte sedi-
mentation rate was also estimated and compar-
ed with the pretreatment value. Drugs were
stopped only when the sedimentation rate was
in normal range and no signs of activity were
found clinicoradiologically. Healing was sug-
gested by restoration of normal texture of the
bone and its articular margins in majority of

the cases (Fig 8, 9, 10).
Results

Response to antitubercular therapy was
favorable within first 3 months of treatment in
all the cases. General health of all patients
showed improvement in the form of weight
gain, reduction in both sedimentation rate and
pain. Supplementary iron therapy also im-

proved the hemoglobin levels.

Fig. 12.

Table 3 shows the status of various lesions at
the end of the follow up. Results of complicated
and uncomplicated lesions are shown separate-
ly. Functional status was assessed in relation to
the ability to perform activities of daily living
and playfulness. Except for five children(four
hips and one knee) who had residual deformity
and lurch, all children went back to their nor-
mal activities.

Effect of growth : Effect of growth was
most favorable in cases with dactylitis and long
bone osteomyelitis. Remodeling occurred
remarkably well in these lesions and at the end
of five years, the bones showed a near normal
appearance (Fig. 8, 9. 10). Spinal and epiphyseal
lesions favored badly with growth. The
kyphotic deformities in dorsal and dorsolumbar
spine progressed rapidly, especially in children
below five years of age. The angle of kyphus
progressing between two to five degree every
six months, if more than three bodies were
destroyed. PPosterior spinal fusion using bank
bone was done in five cases of dorsal and four
cases of dorsolumbar spine involvement. The
arrest of the growing posterior elements of the
destroyed bodies resulted in a ‘straight
back’clinically with obliteration of the kyphus
in the localised area. The normal curvature was
not restored with growth. However the prog-

ress of the kyphotic deformity was arrested to
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a large extent. Epiphyseal lesions of distal
fibula and proximal humerus(Fig. 11) showed a
localized area of premature fusion which prog-
ressed into tenting of the growth plate with
resultant deformity in the limb(Fig. 12). Foot
lesions that involved the subtalar joint also
showed a progressive valgus deformity with
growth. Effect of growth on the hip lesions was
favorable in patients without gross destruction
(Fig. 3, 4). Juxta-articular lesions and synovial
tuberculosis had the best effect of growth, in
that, they remodelled completely with almost
normal radiological appearance except some
residual coxa magna. However, joints with
gross destruction had unfavorable results.
There was further shortening with growth and
stiffness remained unaltered. The average
shortening ranged between three to five cms.
Braces for limbh lesions were discarded after
an average of 14 months of treatment, as
growth showed favorable effects, except in
cases with shortening. Effect of the growth
spurt at the pubertal age was not included in
this series. Many of the adolescent patients
took to manual labor, thus increasing the

mechanical demand on a given joint.
Discussion

Goldblatt and Cremin’s® and Bavadekar’s?
series have shown the extent of the problem of
osteoarticular tuberculosis in young age group.
Bavadekar? has also elaborated the various
medical and social difficulties in treating these
patients in this country. The general nutritional
status remains less than satisfactory and is a
prominent contributory factor to their illness.
However, the biological response to antituber-
cular drugs is universally good. The tremen-
dous growth potential of a child further helps in

achieving a better result after treatment in
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most of the lesions. Papavasilion and
Petropoulos® reported 10 cases of tubercular
osteitis of long bones in very young children
(below 30 months of age)with excellent heal-
ing. Our findings also suggest the same.

Griffith’s® observations on orthopedic tuber-
culosis in the tropical countries stand true.
Diagnosis of a lesion is comparatively easier
because of the prevalence of the disease. It will
not be an exaggeration to say that if a lesion
clinically and radilogically looks like tuberculo-
sis, it will turn out to be so unless proved
otherwise. Use of fine needle aspiration cytol-
ogy provides a quick and easy histopathological
proof in majority of the cases.

In eight of our patients who stopped the
treatment on their own, the disease not only
recurred but also progressed to include larger
areas of the bone, joint or even neighboring
bones (hip joint disease leading to iliac bone
osteitis). This phenomenon has been noted
earlier in patients with tubercular tenosyno-
vitis?. These patients were treated as fresh
cases and given treatment for 18 months.

Residual function in large joints depends on
the amount of destruction at the time of presen-
tation. If the proximal femoral epiphysis is
completely destroyed and the hip is stiff, an
excision arthroplasty gives a relatively painless
relatively mobile joint, necessary for life-style
of our patients. The lurch can be minimized if
not eliminated. Curettage of grossly destroyed
joints in active stage was not undertaken.

Our observations of posterior spinal fusion
are still being evaluated. The anterior hone
block formed during healing is supplemented by
a posterior spinal fusion. Progress of internal
gibbus and onset of delayed paraplegia also
needs to be studied. Rajsekaran and Shan-

mugasundaram'® have shown that the angle of



kyphus improved with growth. However our
observations did not show any improvement in
the angle, in non-operated children. A clinically
palpable kyphus was also seen in children with
involvement of more than two lumbar bodies.
The deformity showed a progressive increase
with growth in the dorsal and dorsolumbar
spine and required posterior spinal fusion.
Lesions involving the epiphysis of long hones
are also under observation. Three of our
patients had multifocal involvement but healed
uneventfully.

Shannon et al'® have reported a single case of
multifocal cystic type of tuberculosis of bone in
a four year child, while Goldblatt and Cremin
series of 499 cases of all age groups had
41(8.2%) multifocal The

patient in our series was a six month old girl

lesions. youngest
with tuberculosis of the hip joint, who presented
like an untreated acute septic arthritis of the
hip joint. She also had a discharging sinus in the
groin. Histopathology confirmed the diagnosis
of tuberculosis. The destruction was severe and

result poor with stiff hip and shortening.
Conclusion

Pediatric osteoarticular tuberculosis con-
tinues to prevail in this country, though with a
difference in the distribution of the lesions as
compared to adults. The response to therapy is
favorable. Added further is the benefit of
growth and remodeling. Long hones, spine and
hip require surgery to hasten the healing and
improve the final function. We do not recom-
mend surgery in the active stage of the disease
in the limbs. Surgical intervention should be
reserved for spinal tuberculosis and selected

cases of hip and knee joint involvement.
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Ultrasonographic Monitoring of the Pavlik Harness Treatment
of Developmental Dysplasia of the Hip with Late
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University Orthopaedic Hospital “Bojcho Bojchev”, Bulgaria

Abstract
dysplasia of the hip(DDH) with a referral age after the 6 th week, was started on 5 January

A prospective study of monitoring Pavlik harness therapy for developmental

2000. In the study is assessed the effectiveness of the Ultrasonographic (US)methods of monitor-
ing vs. the Clinical and Radiographic methods. The basic US criteria, used in the study are :

1) alpha-angle and the group according to R. Graf

2) Femoral Head Coverage, Lateral Head Distance according to T. Terjesen

3) Dynamic-the US Palmen stress test in supine position and the Abduction/Flexion test (T
Terjesen) in lateral (decubitus) position

The US monitoring has certain advantages over the other two monitoring methods by :

1) Reducing the fulltime wear of the harness in the case of centred hips.

2) Early detection of the harness failure (after 4 weeks trial)in certain cases of decentred,
irreducible hips.

Graf’s alpha-angle is an effective measurement for the dynamics of hip morphology improve-

ment during the treatment cycle. The Pavlik harness is an effective means for treating DD,

irrespectively of the later referral age.

Introduction

Since the official demonstration in Prague in
1946 by Arnold Pavlik?¥of the simple device,
that now bears his name as a functional method
of managing DDIH, the harness nowadays
gained a worldwide acceptance. Although DDH
may resolve without treatment in many chil-
dren, it is impossible to predict which hips will
spontaneously correct to normal and which will
not. The harness provides a simple, conserva-
tive means of treatment for the majority of
these patients.

Pavlik®® reported on 1912 treated hip joints

an 84% success rate for spontaneous reduction
of 632 dislocated hips without a single case of
femoral head necrosis.

The EPOS Multicenter study® recorded suc-
cessful healing of 95% for dysplastic and 80%
for dislocated hips, a reduction rate of 92% for
all dislocated hips and a total rate of avascular
necrosis(AVN) of 2.38%.

Despite the well accepted opinion for lower
incidence of AVN and high success reduction
rate with the harness, the problems of AVN and
failure of reduction still remain, together with
the problem of late acetabular dysplasia. That

is why the harness treatment needs a strict

Key words : DDH, Pavlik harness, US monitoring, Graf’s alpha-angle, Terjesen’s F1C
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monitoring and a regular follow up at least till
skeletal maturity*?39,

Since the introduction by R. Graf® in 1978 of
the ultrasound for imaging of the pediatric hip,
many other sonographic methods®!73934 glso
gained wide acceptance. The ultrasound can be
very successfully used to closely monitor with
more precision the dynamics of the Pavlik
harness treatment. Grissom” was the first to
report on his experience about sonographic
monitoring of the harness treatment on 50
infants with 42 of them well responding,
comparing ultrasound with clinical and
radiological studies, pointing out the former
method to be superior with 100% sensitivity

and high specificity.
Aims

1. Assess the US monitoring effectiveness
by counting the dynamics of certain US
markers during treatment.

2. Find the US advantages over Radiogra-
phic monitoring with the clear perspective to
reduce the latter ad minimun.

3. Demonstrate the positive effect of US
monitoring on treatment course by :

a) reducing the fulltime harness wear, most-
ly in the Centred hips.

b) early detection of harness ineffectiveness
in certain cases of Decentred, unstable and

irreducible hips with a 4 weeks trial.
Methods

Ultrasound studies are obtained using a 7.5/
5 MHz (according to age) linear transducer. The
infant is positioned supine and the hip is scan-
ned in the coronal neutral plane.

The R. Graf's alpha-angle and group® are

measured primarily, also the Femoral Head

Coverage and Lateral Head Distance of T.
Terjesen®®,

A thorough description of the bony rim
(Erker), the presence of an Acetabular Notch?®
and the cartilage roof echogenicy are recorded.

The Dynamic US PPalmen stress test is per-
formed just like the described clinical test?"
but under US guidance in a supine baby position
in the coronal flexion and transverse flexion
views. Also is recorded the Abduction/Flexion
test (Terjesen)®®, but in a lateral decubitus
position to check for the reduction capabilities
of frankly dislocated hips.

According to the static and dynamic US scan,
patients are divided into two major groups-
Centred and Decentred hips, with a follow-up
interval of 2 weeks for Decentred and 4 weeks
for Centred, absolutely on an outpatient basis.
The mother is instructed to make hip abduction
gently 5 to 6 times daily with every cliaper
change. Small pillows are put bilaterally below
the thighs of the supine sleeping baby in a riding
(Pavlik’s) position as to prevent extreme abduc-
tion. Weaning (usual duration 1 month)starts at
achieving Graf’s type I and Terjesen’s FIIC>
50% with converting to predominantly night
time wear.

The abduction ; asymmetry of the skin
folds : Thomas and (Galeazzi signs . presence of
clunks?®, strictly differentiated from soft tissue
clicks(clinically are checked)?. The active
function of the quadriceps muscles is regularly
observed by examining the child's active
motion out of the harness at each follow-up
visit (always bearing in mind the threat of the
femoral nerve compression with more flexion).
Associated anomalies are documented-Club-
feet. Pes metatarsoadductus, Calcaneovalgus,

Torticollis, Neuro-orthopaedical.
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Table 1-A. DDH Severity (Centred/Decentred) with the number of
patients and hips in each group, average age at referral,

duration of full-time

according to severity.

DDH Hip
Severity type
Centred 1IA
86.5% IIB
C
Decentred D
13.5% 1lIA
1B
Y%
Total

No. of
patients No

5
29
1

3
3
2
0

39

Hips

9

48

* 67

Average Full-time
o age treatment
¢ (mo.) (mo.)
13.4 1.9 1.3
71.6 4.3 1.5
1.5 4.5 2.4
4.5 4.2 2.8
4.5 3.1 352
4.5 3.5 3.5
0
100.0 3.9 1.6

harness wear and success rate

Treatment

success

(%)

100
100
100

100
66.6
33.3

95.5

*Not all bilateral cases were with a similar pathology in both hips, which

explains why the number of patients in the different severity groups

exceeds the total number of 39 patients

Table 1-I3. DDII Severity groups with the values of the hasic US and radiological criteria at the start of

treatment.
US criteria at the beginning Radiological criteria at the beginning
DDIH
5 Ipha-angle| FIHC Instabil Acet. notch| Acet. index| MEP |Acet. notch L
Severity |2'P Tonnis grou
) (%) (%) (%) ) (%) (%) e

1A 55 49 22.2 100 i A FrE rEx
1B 57 51 6.2 79 32 49 81 Grade 1-95%, Grade 2-5%
C 49 35 100 100 35 73 100 Grade 2-100%
D 45 34 100 100 38 89 100 Grade 2-100%
A o 20 100 100 44 81 100 Grade 2-100%
1B o 20 100 100 37 108 100 Grade 2-100%
[\,' * %
Total 54 47 23.8 85 33 53 83.7 | Grade 1-86%, Grade 2-14%

** Alpha-angle is impossible to measure in grades Ill and IV according to Graf.

**sRacliography was not performecl before 3 months of age(II A Graf group)

Radiographs are made at the initiation and
end of treatment. On the initial X-rays the
ossific nucleus, the presence of Acetabular
notch, the Acetabular index!®, the Metaphyseal
percentage-MEP?*® and the degree of displace-
ment according to Grades 0-4 of Tonnis(are
evaluated)®”. At 1-year follow-up the Avas-
cular necrosis of the femoral head is evaluated
according to the five criteria of R. Salter?® and
classified according to the classification of
Kalamchi & MacEwen'?. The success of ana-
tomic reduction in a far perspective is evaluat-

ed according to a modified Severin classifica-
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tion* and by assessing the sphericity of the
femoral head according to a modified Knud
Mose classification'® A clear distinction is
made between congruity and coverage of the
hip joint'®.

Demographic, Medico-social & Physiological
criteria include swaddling of the baby with the
hips, bundled in extension and adduction, still
typical for many Bulgarian communities.
Generalized laxity of the toddler, applying the
& Wilkinson?

Wynne-Davies*® will also be checked.

five criteria of Carter and



Graf's alpha-angle growth in the course of
treatment as compared to its value at the

Dynamics of Femoral Head Coverage
during treatment

start
FHC (%) ™
5 change in
20 respect toits
Al | IS vaueat 10%
Alpha-angle ;o beginning
() dynamics 10° b
. 0%
0 am ) 3m

Course of treatment (months) Time in Pavlik harness (months)
Fig.1. Dynamics of Graf’s alpha-angle(")in the
course of treatment(weeks)as an expression
of hip morphology improvement. In success-

Fig.2. Dynamic changes in Terjesen’s FHC(%)in
sequential ultrasound examinations during har-
ness treatment cycle(months). In successfully
treated hips, the FHC clefinitely grows in value,
but not in such consistency like the alpha-angle.

fully treated hips, the alpha-angle increases
by 8 during the first month and an average 5°

per every next month,

Results

At the present moment, this prospective
study, started on 5 January 2000, includes only
39 well-documented treated patients(Table 1-
A), of which are 11 males and 28 females, with
67 pathological hips. Bilateral involvement was
recorded in 28 patients, left-side in 33 and the
right in 34 patients. The average age at begin-
ning of treatment was 3.86 months(range 39
days-8.5 months). According to birth rank,
there were 20 (60.6%) first-born, 13 (39.9%) sec-
ond-bom, but there were no third-born infants.
At birth, 8.1% of the studied patients were
delivered through breech preposition and 27%
by Cesarean section. Mother’s mean age was
26.4 years. Family predisposition was found in
27% of the patients and swaddling was record-
ed also in 27%.

US Criteria(Table 1-A, B)

At the start of treatment, the mean alpha-
angle was 54°, the mean FHC was 47%. Unsta-
ble (positive US Palmen stress test) were 23.8%

of the hips. Acetabular notch was present in

85% of the hips, but the group is too small as to
malke serious conclusions like other investiga-
tors?” about the connection between notch
presence and severity of hip pathology.

Sonographic severity of the studied hips
was : 86.5% Centred(71.6% Graf's type 1I1B)
and 13.5% Decentred.

Average duration of fulltime harness wear
was 1.6 months(range 1.3 months to 3.5
months according to disease severity).

Success rate as total value was 95.52% and
virtually 100% in Centred hips. Failure rate for
the group as a whole was 4.48%. All failures
were Graf’'s IlIB and were detected during the
first month of treatment.

Graf’s alpha-angle(Fig. 1) increases perma-
nently in the course of treatment, by 8° during
the first month and an average 5 per every
next month.

Terjesen’s FIIC(Fig. 2) also increased during

the months of treatment.
Clinical criteria

From the associated anomalies there was one

patient with right clubfoot. Skin folds asym-
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metry was recorded in 48.27%. From all the
examined hips, Thomas sign was found positive
in 2.89%, clunk of reduction in 5.26% (all were
Il Graf's group) and soft tissue clicks in 1.31%.
The average range of abduction at beginning of
treatment was 81.94°. Quadriceps function was

normal in all patients at all regular check-ups.
Radiological criteria

At the beginning of treatment, the mean
acetabular index was 33", mean MEDP was 537,
acetabular notch was present in 83.7% of the
radiologically examined hips. The radiographic
severity was Tonnis Grade 1 in 86% of the hips
and Grade 2 in 14%.

Discussion

There are several studies on US of PPavlik
harness DDH treatment, using different US
methods-of T. Harcke, R. Graf, T. Terjesen
and S. Suzuki.

The Alfred 1. du Pont Hospital research
group has several major studies, using dynamic
ultrasound technique®, but also assessing
statically the femoral head coverage'”. LE.
Grissom” found the sonographically assessed
hip stability a determining factor for the treat-
ment duration with a consideration of start of
weaning out of the harness when achieving it. In
another study of . Polanuer?®, the 50 followed
patients were divided into two major groups
according to the way of monitoring-dynamic
ultrasound vs. radiography. The average treat-
ment time for severe cases in the ultrasound-
examined group was 4 weeks shorter and this
was attributed to the ability of sonography to
document tightening of a loose hip capsule. In a
third study!® at the same hospital on monitored
55 frankly dislocated hips, M. IHarding found

that institution of treatment with the Pavlik
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harness within 3 weeks of birth increases the
probability of a successful result. Persistent
dislocation without improvement after 3 weeks
of treatment with the harness mandates discon-
tinuation of use of this device. No anatomic
features were seen at the initial ultrasound,
which to permit prediction of the ultimate suc-
cess or failure in the harness.

R. Vedantam and M. Bell*®, dynamically
assessing the stability on 31 managed with the
harness babies, concluded that ultrasound
screening and monitoring of treatment reduces
the chances for overtreatment and also signifi-
cantly influences the incidence of AVN after
treatment.

G. Taylor and NMDP. Clarke®¥, discussing on
221 patients with 442 affected hips, treated with
the harness and monitored dynamically by
ultrasound, concluded that the harness should
be abandoned at between 4 and 6 weeks, unless
progressive improvement in the position of the
femoral head in the acetabular socket had been
shown. The problem of persistent or late
acetabular dysplasia is also discussed, stressing
that no factors could be found in the history,
treatment or ultrasound appearance, which
would have been predictive at an early stage.

S. Suzuki, using his original method?" of US
scanning from in front of the dysplastic hips,
studying 69 harness managed hips, proposed
three degree ultrasonographic classification3?
for treated DDH, based on the relation of the
femoral head in accordance to the posterior
margin of the acetabular socket in a standard
transverse plane. He claims that the location of
the femoral head can predict the probability of
reduction hefore application of the harness and
proposes that the Pavlik harness should be
contraindicated in cases, classified above A 1.2

type of his original classification.



D. Hangen and M. Millis in a study® of 177
harness managed hip joints, compared a group
of treated patients with and without ultrasound
monitoring (using the sonographic methods of
R. Graf and T. Terjesen). In the US monitored
group the duration of therapy was at about 6
weeks less and treatment failure was recog-
nized 4 weeks earlier. The Pavlik harness was
abandoned, if a stable reduction was not
obtained after 2-4 weeks trial. An initial US
examination consistent with a complete dis-
location and an older age at the beginning of
treatment correlated with a higher incidence of
failure.

The alpha-angle of R. Graf and FHC of T.
Terjesen were found to be the most accurate
measurements that can be used for follow-up of
acetabular improvement in the sequential US
examinations. In successfully treated hips, the
alpha-angle increased an average of 8.4° per
month of active treatment.

H. Malkawi'® in a study on 768 different
DDH grades hips, concluded that sonographic
monitoring could ensure a shorter period of
treatment when an orthopaedic surgeon per-
forms treatment and sonography. He shows
clearly that treatment duration is directly in-
fluenced by patient’s age and type of hip pathol-
ogy.

K. Song?® examining with US the position of
28 hips in the harness, confirmed ultrasonogra-
phy to be superior to radiography in the assess-
ment. Clinical examination agreed with US for
hip position in 100%.

A. Mostert and R. Castelein!® in a prospec-
tive study of 41 frankly dislocated hips, con-

cluded that Graf’s classification in dislocated

hips has prognostic significance for the out-

come of treatment with the harness, in contrast

with others'”, who claim that initial US exami-
nation has no prognostic significance. The har-
ness is not attempted any more in Graf's type
IV.

Conclusions

The US monitoring has certain advantages
over the other monitoring methocs by reducing
the fulltime wear of the harness in the case of
Centred hips and by early detection of the
harness failure(after 4 weeks trial)in certain
cases of Decentred, irreducible hips. Graf’s
alpha angle is an effective measurement for the
dynamics of hip morphology improvement dur-
ing treatment. The Pavlik harness is an effec-
tive means for treating DDH, irrespectively of
the later referral age.

When discussing the duration of treatment,
Pavlik?®? stated that his method does not have
the advantage of shortening the length of treat-
ment, which depends on the state of the joints
and always takes many months. The EPOS
Multicenter study® recorded an average 6.3
months, during which the harness was worn
permanently, depending on severity of the dis-
ease and age at onset of therapy(average 4.1
months). In the present study the average dura-
tion of fulltime harness wear is at about 1.6
months. A definite factor for the shorter dura-
tion is not only the US monitoring, but also the
fact that 86.5% of the hips are not decentred. It
confirms the mentioned studies that treatment
duration is influenced by the severity of the
disease.

The dynamics of the alpha-angle in the
course of development of clinically normal
newborns is well studied®®. According to some
investigators® the role of the neonatal alpha

angle is of no predictive value for the fate of the
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normal hip. In the present study, Graf’s alpha-
angle increases permanently in the course of
treatment. by 8° during the first month and an
average 5° per month of the rest period.

It can be reliably used as an objective crite-
rion of hip anatomy improvement. This is in
agreement with others'® that Graf's groups are
of predictive value for the outcome of the
harness treatment.

Older than 3 months were 87% of the
patients. Treatment was successful in virtually
100% of the patients with centred hips. The
success rate of 95.52% for all patients in the
present study of 67 treated hip joints with 3.86
months average age at beginning of treatment,
is comparable to other investigations'® with
97% overall success(100% in dysplastic and
86% in dislocated hips) with a similar late refer-
ral age and DDH severity.

The relation between DDH and swaddling the
hips was found statistically significant by other
authors'™ and is also a major object of investi-
gation in the present prospective study. Serious
conclusions on this issue are still impossible
with the present small number of followed

patients.
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Use of Harrington instrumentation in children

Simon Herman, M. D.

Department of Traumatology University Clinical Centre Ljubljana, SLOVENIA

Abstract Injuries of the spinal column and/or spinal cord in children are relatively rare,
occurring most commonly in traffic crashes and winter sports. Department of Traumatology in
Ljubljana is the referral center for such an injury in a population less than 14 years of age for
a whole country of Slovenia, annually there are round 20 fractures of the spinal column treated,
mostly conservatively.

There is usually only one case of spinal injury encountered annually, which would require
operative treatment. Until recently unstable spinal fractures in children were treated by
prolonged bed rest followed by mobilisation in plaster corset.

Last year a seven year hoy fell from height and had fractures of the T 5-T 8 vertrebra. These
were unstable fractures with marked narrowing of the spinal canal. Since he had 33 kg no usual
(adult) instrumentation—the only ones available—would fit. For that purpose, the Harrington

laminar hooks were ground narrower for 4mm. (from 9 to 5mm)With such a device we

successfully performed stabilization of a thoracic spine in this boy.

Introduction

Injuries of the spinal column and/or spinal
cord in children are relatively rare, occurring
most commonly in traffic accidents and winter
sports. Department of Traumatology in Ljubl-
jana is the referral center for such an injury in
a population less than 14 years of age for a
whole country of Slovenia(population 2 mil-
lion). Last year we treated 68,213 injuries,
among them 16,520 occurred in children aged
14 years or less. Nine hundred and ninty-one
children needed hospital treatment, 337 among
them because of fractures and dislocations
There were nearly 20 benign fractures of the
spinal column, which were treated conserva-

tively.

There is usually only one case of child’s
spinal injury encountered annually, which
would require operative treatment either
because of decompression of the spinal canal or
open reduction and stabilization. Until recently
unstable spinal fractures in children were treat-
ed by prolonged bed rest followed by plaster
corset.

For posterior stabilisation of thoracolumbar
spine in adults, our department use Synthes’
USS system or seldomly Harrington instrumen-
tation. Harrington instrumentation was first
used in Slovenia for stabilizing spinal injuries
20 years ago. Later our department turned to
Synthes products for posterior(and now also
anterior)stabilization of thoracolumbar spinal

mjuries

Key words : spine fracture, paediatric, stabilisation, injury
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Fig. 1.
b : AP and lateral view after injury
: Transverse plane CT scan of the level Th 6

d : CT reconstruction of the most affected seg

ments.
. MRI showing marked narrowing of the spi-
nal canal.

In recent years there were few injuries of the
spinal column in pediatric population which
required operative stabilization. Fortunately,
they had to be performed in bigger children so
we could use USS or Harrington instrumenta-

tion.
Material, patient and method

In 1999 we had a case of multiple and unsta-
ble paediatric spine fracture. A seven year boy
fell from height of several meters and then
rolled down a steep slope for 30 m. He sustained
unstable fractures of vertebrae Th 5-7 (Fig. | a,
b), compressive fractures of the vertebral
bodies of Th 1-2, fractured 7*" rib on a left side
and several deep bruises. He had no neurologic
deficit.

At the level of Th5-6 there was marked

angulation and narrowing of the spinal canal

(Fig. 1-e). It was decided that he needed opera-
tive stabilisation. The boy had 33 kg and was
135 cm tall. The problem had been, if he was to
be operated, it had to be done with material
already at hand. Since the USS(Synthes) instru-

-

mentation was too bulky for a 7 year old,
weighing 33 kg and 135 cm tall, we had to adjust
an available (adult) instrumentation. Harrin-
gton rods(W Link)are of 6 mm diameter and
run through the laminar hooks. But there was a
problem : boy’s spinal canal has diameter of
22 %24 mm (sagittal X frontal plane)and two
standard hooks of 9 mm width would be too
large. For that purpose, the Harrington laminar
hooks (W Link, catalogue number 6010) were
ground narrower from 9 mm to 5 mm(Fig. 2-a,
b). With such a device we successfully perform-

ed reduction and stabilization of a thoracic

spine in this boy (Fig. 3).



Fig.3. Lateral and AP view after operation

Further treatment

After the operation boy recovered in a few
days. He started to walk two weeks after
operation in a plaster corset combined with a
Schanz’s collar which he wore for two and a

half month. The osteosynthetic material was
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Fig. 2.

a ! Adapted(left of the
rod)and original lami-
nar hooks.

b : Comparison of the
widths of the laminar
hooks on the CT scan
of a patient (T 7 level).

removed four months after operation. At the
moment he is pain free and is gradually starting

with sport’s activities.
Conclusion

There are instrumentations intended for spi-
nal surgery in pediatric population, but we are
unable to buy one for such a small number of
cases. Therefore, whenthe need comes, surgeon
has to improvise with material available. The
case described was our first one, but we are

sure it wasn't the last.
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