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Responses of Growth Plate Chondrocytes

i

to Compression and Distraction

Department of Pediatric Orthopedics, Affiliated Xinhua Hospilal,
Shanghai Second Medical University, Shanghai China
(O Zhang Jing, Wu Shou-yi, Shen Jin-gen

An external fixation device composed of two force-transducers was applied across
the right distal femur epiphyseal plate in 19 white New Zealand young rabbits, and
compression or distraction was performed. The left femur served as a control.
Measurements of bone length and microscopic studies of the growth plate were made
4 weeks later. The results showed that a reduction in every zone height of the growth
plate after compression, the number of hypertrophic chondrocytes decreased, and bone
growth was almost inhibited. The height of the proliferative and hypertrophic zones
was increased after distraction, the number of hypertrophic chondrocytes increased,
and bone growth was active. Statistically significant correlation existed between
mechanical forces and growth plate chondrocytes.
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Surgical Management of Equinus Deformity in Spastic Cerebral Palsy
—The SNUCH Experience

Department of Pediatric Orthopedic Surgery,
Seoul National University Children's Hospital, Seoul, Korea
Duk Yong Lee, M. D,, Chin Youb Chung, M. D,, and In Ho Choi, M.D.

Introduction

Equinus of the ankle is the most common deformity in children with spastic cerebral palsy. Various
surgical procedures for the equinus deformity, ie, z-plastic lengthening of Tendo-Achilles. Vulpius proce-
dure, Strayer procedure, selectlve neurectomy, and heel cord advancement, were designed to lengthen or
weaken the gastrocnemius alone or both the gastrocnemius and soleus. The value of those procedures has
been a matter of discussion for many years and, indeed, has been the subject of considerable controversy.
Difficulty of objective assessment adds to the confusion. It is our purpose (1) to evaluate the results of such
surgeries and (2) to analyze the factors which may be implicated in the recurrence of equinus deformity
after surgery and (3) to compare the results among the procedures.

Patients and Methods

During the past ten years from 1984 to 1994, over 760 operative procedures were performed on over 520
spastic cerebral palsy patients with equinus deformity. Among them, 493 cases in 331 patients had ade-
quate medical records and clinical follow-up more than 2 years. Those cases, in which same procedure was
repeated or another procedure other than heel cord advancement was performed for recurrence, were ex-
cluded from the study. Current study comprises these cases. The patients were grouped according to the
six procedures employed: 173 z-plastic lengthenings in 124 patients (Z-plasty group), 154 Vulpius proce-
dures in 100 patients (Vulpius group), 51 Strayer procedures in 33 patients (Strayer group), 28 Strayer with
additional Vulpius procedures in 20 patients (St-Vu group), 27 neurectomies in 15 patients (Neurectomy
group), and 60 heel cord advancements in 39 patients (HCA group). The former five procedures were
employed for the fresh equinus deformity and the last one was reserved for the recurred equinus deformity.

Our surgical indications of each procedure can be summarized as follows: z-plastic lengthening for fixed
moderate to severe equinus deformity ; Vulpius procedures for nonfixed or mildly fixed equinus deformity
with negative silfverskiold test; Strayer procedures for equinus deformity with definitely positive
silfverskiold test; Strayer with additional Vulpius procedure for equinus deformity with borderline
positive silfverskiold test ; neurectomy for equinus deformity with severe spasticity of the triceps; HCA for
impending recurrence or mildly recurred equinus deformity aflter treatment by other surgical means. In
most of the neurectomy cases, we also performed other triceps lengthening procedures simultaneously or
after short term interval. Majority of the patients also underwent other multiple surgical procedures at the
time of equinus surgery.

We evaluated the correction of equinus deformity according to grab and passive ankle motions with knee
extension, post-operative changes of triceps spasticity, static triceps muscle power, gait pattern, complica-
tions, recurrence rate and time, and the functional results according to Pierrot and Murphy’s criteria. We
also evaluated the factors affecting the recurrence, such as the age at the time of operation, post-operative
bracing, topographic type, and severity of triceps spasticity including ankle clonus.

Resuls

Age at the time of operation, follow-up periods, and the topographic distributions for each group are shown
in Table 1.

Correction of equinus deformity. Correction of equinus by grab and by passive dorsiflexion are shown in
Table 2.

Changes of triceps spasticity. In the Neurectomy group, except for 2 cases of dystonic type, marked
sustained clonus was present in all 25 cases pre-operatively, and disappeared in 16 cases (64 %), and was
converted to minimal unsustained clonus in 7 cases (28 %), and persisted in 2 cases (8 %), postoperatively. In
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Table 1. Demographics of each group

Topographic distribution i tonl | R )
- p - E ge at op. (range range
Groups Dl_ Hen.n Qua(%rl Tri Mono {vears) {eazsh
plegia plegia plegia plegia plegia
Z-plasty group 90 26 5 1 2 7.4(20~16.0) 3.8(21~10.8)
Vulpius group 86 11 1 1 1 6.1(1.8~14.9) 3.4(2.0~6.7)
Strayer group 26 5 1 1 0 5.6(15~10.6) 55(22~11.1)
St-Vu group 17 2 1 0 0 6.5(2.6~13.5) 4.0(2.0~74)
Neurec. group 9 1 5 0 0 9.2(4.0~1838) 3.2(2.1~81)
HCA group 33 2 1 0 1 8.3(2.9~13.8) 3.0(2.0~7.8)

St-Vu = Strayer with additional Vulpius Neurec. = Neurectomy HCA = Heel cord advancement

Table 2. Correction of equinus deformity

Bt Equinus by grab (mean) Passive dorsiflexion (mean )
9 pre-op post-op improvement pre-op post-op improvement
Z-plasty group —-23.1° — g2l 18.0° —-110° + 7.9° 18.9°
Vulpius group —13.8° 5 10.3° + 24° +11.1° 8.7°
Strayer group —-16.2° - 66° 96° + 0.1° § RIF 8.4°
St-Vu group —18.0° — 41° 13.9° — 219F + 9.3° 12.2°
Neurec. group —-30.2° -11.9° 18.3" — B + 7.0° 184
HCA group — 88° + 29° 11.7° + .1.5° +14.7° 13.3°

St-Vu = Strayer with additional Vulpius Neurec. = Neurectomy HCA = Heelcord advancement
— = Equinus + = Dorsiflexion

the Vulpius group, 19 cases of sustained clonus was converted to minimal unsustained clonus in 11 cases
(57.8 %), and persisted in 7 cases (42.2 %), postoperatively. In the other groups, there was no significant
change of ankle clonus.

Static muscle power. In the Neurectomy group, average muscle power decreased from average 4.8 (4.4 - 5.0)
to 4.4 (3.0-4.7) on a 0 to 5 grading of strength post-operatively. In each of other groups, there was no
statistically significant change of muscle power. However, 4 out of 173 cases manifested significant de-
crease of power (range; 2.0 - 3.3) in the Z-plasty group, 3 out of 154 cases (range; 2.7 - 3.3) in the Vulpius
group, and 4 out of 60 cases (range; 2.7 — 3.7) in the HCA group.

Changes of gait pattern. Post-operative changes of gait pattern are shown in Table 3.

Table 3. Changes of gait pattern

Pre-operative gait Post-operative gait
Groups Noof T-H No of F-F Noof H-T  Noof F-F Noof T-H No pral
gait (%) gait (%) gait (%) gait (%) gait (%) gait (%)

Z-plasty group | 163 (942) 10 (5.8) 44 (254) 92 (53.2) 33 (19.1) 4(23)

Vulpius group 141 (916) 13 (84) 46 (299) 77 (50.0) 28 (18.2) 3(1.9)
Strayer group 48 (94.1) 3 (59) 8 (15.7) 22 (43.1) 21 (41.2) 0 (0.0)
St-Vu group 26 (92.9) 2 (74 ) 9 (332) 10 (35.7) 9 (32.1) 0 (0.0)
Neurec. group 27 (100) 0 (00) 3(11.0) 8 (296) 14 (51.9) 2 (7.3)
HCA group 53 (88.0) 7 (120) 21 (350) 33 (55.0) 2 (3.3) 4 (6.7)

T-H = Toe-heel F-F = Foot-flat H-T = Heel-toe Cal = Calcaneal gait

St-Vu = Strayer with additional Vulpius Neurec. = Neurectomy HCA = Heel cord advancement
Functional results. The clinical results at last follow-up according to Pierrot and Murphy's criteria are
shown in Table 4.
Recurrence rate and time. Average recurrence rates were as follows; 27.7 % in the Z-plasty group, 24 % in
the Vulpius group, 49.1 % in the Strayer group, 50 % in the St-Vu group, and 55.5 % in the Neurectomy group.
Average times of recurrence after operation were as follows: 2.4 (0.9 - 5.4) years in the Z-plasty group, 1.9
(05 — 3.4) years in the Vulpius group, 2.3 (0.9 - 3) years in the Strayer group, 1.9 (0.2 - 2.8) years in the St-Vu
group, and 1.3 (0.5 - 2) years in the Neurectomy group.
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Table 4. Functional results (by Pierrot and Murphy's criteria)

Excellent Good Poor
SEaups No. of cases (%) No. of cases (%) No. of cases (%)
Z-plasty group 44 (25.4) 75 (43.4) 54 (31.2)
Vulpius group 46 (29.9) 68 (44.1) 40 (26.0)
Strayer group 8 (15.7) 18 (35.3) 25 (49.0)
St-Vu group 9 (32.1) 5 (17.9) 14 (50.0)
Neurec. group 3l 519 8 (296) 16 (59.3)
HCA group 23 (38.4) 29 (483) 8 (13.3)

St-Vu = Strayer with additional Vulpius Neurec. = Neurectomy HCA = Heel cord advancement

Factors affecting recurrence

(1) Age. We classified the patients in each group into three subgroups according to the age at the time of
operation ; subgroup 1, less than 5 years; subgroup 2, 5-10 years; subgroup 3, over 10 years. Recurrence
rates in these subgroups are shown in Table 5.

Table 5. Recurrence rate according to age subgroup

Grgfs Subgroup 1 Subgroup 2 Subgroup 3
(<5years) (5~10 years) (> 10 years)
Z-plasty group 42.9% 27 % 23.3%
Vulpius group 30% 16.4% 11.1%
Strayer group 69% 25 % 16.7 %
St-Vu group 58.3% 50 % 37.3%
Neurec. group 40% 50 % 76.9%

St-Vu = Strayer with additional Vulpius Neurec. = Neurectomy HCA = Heel cord advancement

(2) Post-operative bracing. Post-operatively bracing was recommended only in those cases in which post-
operatively passive dorsiflexion of the ankle was not exceeding neutral or persistent ankle clonus was
present. Recurrence rates among these cases were 39.2 % in the Z-plasty group, 30 % in the Vulpius group,
50 % in the Strayer group, 27.3 % in the St-Vu group, and 60 % in the Neurectomy group.

(3) Severity of pre-operative ankle clonus. Among the cases which had severe sustained ankle clonus
pre-operatively, recurrence was observed in 62.5% of the Z-plasty group, in 83.3 % of the Vulpius group, in
88.8 % of the Strayer group, in 100 % of the St-Vu group, and in 64 % of the Neurectomy group.

(4) Type of CP. We could not find any correlation between the type of cerebral palsy and recurrence.
However, in hemiplegia, the Vulpius group tended to show more recurrence (54.5 %) than the Z-plasty group
(38.5 %).

(5) Severity of pre-operative ankle equinus by grab in knee extention. We classified the degree of equinus
by grab into three subgroup; severe (more than 30 degrees), moderate (15 degrees - 29 degrees), and mild
(less than 15 degrees). Recurrence rates in the severe subgroup were as follows: 38 % in the Z-plasty group,
50 % in the Vulpius group, 67 % in the Strayer group, and 52.9 % in the Neurectomy group.

Summary

Satisfactory clinical results at the last follow-up were 68.8 % in the z-plastic lengthening group, 74 % in the
Vulpius group, 51 % in the Strayer group, 50 % in the Strayer with additional Vulpius group, and 40.6 % in
the neurectomy group, and 86.7 % in the heel cord advancement group. Recurrence rate was higher in the
Neurectomy group, and was followed by the Strayer with additional Vulpius group, the Strayer group, the
Z-plasty group, and the Vulpius group, in that order. Average recurrence time after the operation was
within 2.5 years, ranging from 0.2 to 54 years. Post-operative bracing in risk group seemed to lower the
recurrence rate. Severe sustained ankle clonus and young age (less than 5 years) had strong correlation
with the recurrence. Severe degree of ankle equinus (more than 30 degrees) had higher recurrence rate. We
could not find any correlation between the type of cerebral palsy and recurrence.
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HEERLAITIE 5~ 1 0RFUTTHEERH L HEFTL, C-pitchDWD b v—2 & /L 255 LIE#E
FEHNTHEB T BB 51— FH— 10° A TOEEMEZEHBIT $ 10~15F& % £—2I1CC-pi-
tchOEEDH LN B 1EADID b ARFHNTIBRL T L Bl 70 D> - 72, C-pitchpHER A IZ0°
M k&2 57276112 RT3 281 crouching posture 1L THE * B BE & OBREDKE MR ABE Ty % 15 17
UEILEBLHEL 12HITH- 12, thOXRETRANE DR FHI MR T C-pitch & FIRDZFEBRTH »
7205, tarso—first metatarsal angle(2fHEZ I IR DEITETU T AN RE B BB M E
TRDEFSTES L T B3I IBE D H LN, I5RLBEATDOZEL {ERBLUIIFIE A 528 b - 12,
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AR (11:10~12:10) EE #E BA

INREBEHFREES ICE S 5 ERRF OB A
RS R F U R

Yz LT A Z

O Z & %

BREFEBIETNEABHBRBESOEFECNTROO O LOMER, 1) {bFE#EEic
X BENEM. 2) BREINCEROKIEET. 3) BFEINBROBRERELLETH 5,
LR, $5icA b b LF 2 — b OREBERI/NETEBRACH L T—ICBIER 80D T,
BRI T B IRE LA T 2B CELNOLENENEBHONE/NRTIEI 7o ha—w
WO ICTE 32 EBNELRBEENE V. RERFTIRI9BLFIC Y RT 5 F v DEARKE,
INBICBOWTEA M L F - FRABEET, FELTYRTSFVET YT YL 2T
RRY KEICRDERZ LG T2 A% &0, fhidRicE 10 5 5 FAGERICILHT 2dE % H
FT&I, LEM-T, A bLdre— P REBREICLZEWERICEL>TYR 7 5 F v DS
WHIBEINZLDE, A b bLFt— b+ 2BE5T 5 QRN BLFERE S NRITAT
BEBREELTHDHZDTREVLEBON S,

BREBEEE 300 >OBEOLFEYIRATTEZIR. BELURFHMORIBOHICKE LD
PO RS REDIE T 2 % 7297, Rotation plasty (BB LD BHESIC L THE - MEABEFL
2D, SENCERALEICYIR L, THA 180° [Eliz L TAMICYIBE T 2 FiliT. BiELE
ETNIEREDRBRIEOMAEE R L., NETRERENICILIVWFERTH S, L L. EEW
c DEMLBRELGHDIES ZHFANSNBITIEE > T i, A LREIIC & 2 BEIHFE D iR
LR EROREFICLDEIREZIE 252150, MR BEIBEREBEES CIIE
N EERBESN 25, BRIEEWRES CRESRICERBEED . ATREBERICH
TEI %213 105%, LEYRICE LiThBHICE IRERETEOMEFICETENNAE. 10K
DFO/PNRTEEROKREEEN K& BT, ERAGETATHEESEEI N TS 72h, &
KDOODEIEEDI-HEBIDOFHE=RT S EVIRLAHDH 5,
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WFEED (13:10~13:40) EBE NI =H

The Paediatric Orthopaedics in China

a Brief Introduction and Experience in Lengthening of Upper Limb

Dept. Pediatric Orthopaedics, Beijing Medical University
Beijing Ji Shui Tan Hospital, Beijing, China
Wang Cheng-Wu, M. D.

Part I: Paediatric Orthopaedics is a new science. It has been present for only twenty to thirty years in
China. It comes from the Orthopaedics of the Special Hospital and the PPaediatric Surgery of the Children's
Hospital. At the beginning, it was only a special group. Gradually it was separated from them and formed a
new department.

At present, it is distributed to Beijing, Shanghai, Tianjin, Shenyang, Chengdu, Chongquing, Wuhan,
Shijiazhuang, Guangzhou, Suzhou, Xian, Harbin etc., and it developed very rapidly. The paediatric orthopae-
dic department was established early in the Tianjin Hospital, the Beijing Ji Shui Tan Hospital and the
Shanghai Xin Hua Hospital. The Beijing Children’s Hospital specializes in spinal surgery. They train many
special doctors for improvement of paediatric orthopaedics all over the country. The characteristic of these
centers will be introduced in this report.

Correction of common congenital deformity such as DDH, club foot, scoliosis and management of
fractures and physis injuries in children are very popular in China. We have accumulated a lot of experi-
ence in the treatment of severe and complicated deformities and injuries. Limb salvage for malignant
bone tumors of children, rhizotomy for cerebral palsy, microsurgery in paediatric orthopaedics have been
performed carefully in recent years.

The Chinese Paediatric Orthopaedics Division, which consists of eleven professors coming from each
paediatric orthopaedic center, is leading the China Paediatric Surgery Association. There is a comprehensive
symposium once every 2 years. About seven hundred articles have been published in the Chinese Journal of
Paediatric Surgery and the Chinese Journal of Bone Surgery in the last five years.

Part II: From March 1990 to December 1994, lengthening of the upper extremity was performed in
thirty-one cases at the Department of Paediatric Orthopaedics of Beijing Ji Shui Tan Hospital. Humerus of
three cases was lengthened by 60-85 mm (average 75.7 mm), which accounted for 30-50.9% (average 42.6 %)
of the humerus. Lengthening of the ulna by 12-70 mm (average 30.3 mm) was performed in twenty-two
cases. Lengthening of the radius in six cases was 20-55 mm (average 31.3 mm). The healing index was 22.2
-75 cdlays/cm (average 38.7 days/cm). The result of 93.5% cases was satisfactory.

The etiology of deformity and limb shortening included diaphysis aclasis (11 cases), acute osteomyelitis in
childhood (5 cases, one of them combined with pseudoarthrosis), premature closure of the physis due to
physis injury (4 cases), old Monteggia fracture (4 cases), congenital Madelung deformity (3 cases), Ollier's
disease (3 cases) and congenital dislocation of the radial head (1 case).

There appeared 17 complications in 14 cases. Incidence was 45.1% Complications were one degree
infection of pin tract (8 limbs), temporary nerve injury (5 limbs), limitation of joint motion (2 limbs), pin
slipping (1 limb) and angular deformity ol the newly-formed bone, which neecled reoperation (1 limb). There
was no non-union and no persistent nervous symptom. Instability of an external fixator, technical problems
and poor condition of the bone resulted in prolongation of the healing inclex. The incidence of temporary
nerve traction injury was higher in upper extremity lengthening than in lower extremity lengthening.

The penetrating site on proximal radius should not be up to one third of the medial-upper radius, other-
wise the pin may injure a nerve directly. Lengthening over 40 % of the bone is easy to limit joint motion.
There is no relationship between the healing index and the amount of lengthening. But the healing index
correlates with the site. The humerus is shorter than the ulna.
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KETHEEED (13 45~14 : 45) R #Et BER

REMOER2HAMY 54K F
R L RSP R S B N R

A V4 IvF

HE K

B, FHOBA® AL Lo bnbhd, BE, HROBBIC X 2HEIC LS,
19914E K F TO2IFEMICIRE - £EOBHRIMLFICHML Tnd, —F. &k
HE0FER L LHIC, BAR TR EHBRIEREI B L. 21H#AICIIBHFRA10005 A
EPBADEHESATWS, BHEECLZ ARTERENI, BE2VEAOERD
1D2THH 20T, ERITBELOBEELRETH S, ZoLHLEHERIEL FHT 5
HicH, FEH - BREPICEREZEMEE, BELRICLTBLLZENEETHDH L
BEWHETHRN,

B2z, EEAORRBICENT, RE - £ TH) L0WHHOEBLXOAELD
REfLE, B, LLFEW - BEHOBEE. 2. XBRELBEE, 3. E5HL BFE,
L AR—VICEHDEEELETH L, TSR, EHREOFPEENRER O
BEOBBEEMEFLTWLZ L2 BRLE, =, FEHY - BRHoBELRICTSHZ
L3, FEROBHEIES FHT2EDICHEBETHLDOT, I - FEHLY, L. A
S LEBECESUHAELWRERE, 2. BY RN ESHOEESEE "R L=,
EIBIC, BREREETL2RFLRE, BRABOEBNLZ2AEAM S BBHL =0,
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HBEUHERRI (14 : 55~15:55) BEE  I\FFHEE

NRDRERE

BHERKFER I
REbE 05 k

A %8

FE, NEICHBEEFZE OB LB ENERIN, ZDRE - IBERO R A
WHNB LIS - Thtco NFEE22,032 NiC T B | ZF A EBHDEIThEBNRL
EEHEICLAAE (BBSS) T, NEIET20%, FELEDITWML, NFL4E, 5F
TA42%, NFECFETE2%ERER LI ENDEEEZ TS, Grantham (HFFD
FHE T 1. 5%IC, Fairbanks ($13~1TFDFET26%ICEROEFIN b -t LBHEL T
W3,

NROT S | DFZIZ, FRMLHETHIBEFMTHY, FREPERMD SE L < iR
INTWIENZ EDBV, 1, [AA IS, BBORFELTROIDPNET EBE,
BHAER, H0.8%E, hamstring tightness [B¥FTRD [key | £ 7553,

INRDREREA KR HEA Bunnel (1982), King (1986) (3BEMRAY, FBM, KiEM, [EE
MY, LEMEZED S 2DOn 73 ) —IKGBEL T3, MRI - CT - v v F 1 CEBRER
BRENGBZH~OFER»VEEZ T NE LI - TKRtzo TBEE, DBECTVIE,
Scheuermann KR\, FRAMEE, BwmEESE, #ER~v=7, Z5FH, FHERRPE
BHE - BHUEE O LEMBRIE E2ZH LB DN 60%MICEL TR TS, L1L, »iE
DOEFNE “VWHOWBEBMBE" EFENZ DT, BEZHICEIESTOLEDTH E0MEA
DIEEMEICBI D 2 & DAFE U,

REDBA O L1 - Th, HROEXRIRFIRETH S0, FHOFEHHEAHFIL.AE
TREBSIBVWERODND, TREE, ~v=TOMEE 1 EFMEESRBILS N 55 ICIIMEHRE
DEEOCEHBELEE L CREORRICHEEZERI VLD, RDREICK MK %32
RENETHb, COBEBERFFMCOVTORNTEEET S,
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SURSHLT (16 :00~17 : 40) BE KH BE-HHF #HE

S—1-1 MRI [ & % BimkRi8 S DT

B 37 RER R EE FE oA
R ®wO 5z MM

Adelaide Women's and Children's Hospital (1:ZEFZ94 84, 25951 4R %)
Bruce Foster', Lloyd Morris®, Garry Lequesne’

(B8] BintRIBEO VIO X —MR ICXIRKICK Y Salter-Harris D RAICL > TR E
N3N, ENEITIRRICE>TEUSEREFNT S ICIIRBTENH S,

IEMRI (L U BImARIBEED bony bridge DR HADHE L ASFIREIZ/IZY . MRI IZ&L DB
RIBEDOFROF MM NZYAIREL /Lo TEZ, MRI ZA VT EHRFESEERDEIRIR.
BHIHEBOFDE T o THEMEBRDBERUIFEICDOVWTIRFTEMA /=,

FEBIERIER] XBRRICLY BIRRIBEROMRREBEEZRDH/Z23 6] (B13 6. %10 Fl.
MRIRERFE : S 1 HA~I65% 10 hA. FH11 K 4 HA) ([CHLT1.0-Tesla, TI
RUT2IEFEK(C L AMRI BREZEEIT L. EFIDDS BH(F(I54F19 6. {LARMEBIETIR
HTERZER2 . Adolescent tibia vara 1 {§l. CDH %9\ REXZER. (Kalamchi grade 2) 1 5IT
Hb. FELYMRIBEETOHBITY 1 FE8 18 GMEH : 11 hA. FEHNEH: 5
F4nRB) ThHolz, BIHIRDAZEE, bony bridge DFH ., Harris arrest line DK R VB
FIRERIC DV TMRI Bl EDELEBR L

#ER] 235DAMRI £ bony bridge Z32HAMN D 129 Fl(IBEK L RIFAERER LI
fthd14 FlICAREEEERSH. £D D BEMRI L bony bridge DFZRKZEFR&H 11 10 61(
Xt U T Langenskiold ;& C &L B BERABBHEF M EIT o7z, THICEVWTRIFZERMFTON
. 3HINERBEOBIRRMAHEEE U/,

(EZ] MRIZR (V% & bony bridge DHE, K&, 3IRTHUEZIHY. LHOHBIH
BROFMTHRDAIETH S, o TREBORMAMOAREEDFMICHRIDE
BbNnd, £/ Harris arrest line H5BImERICFIT T/ < bony bridge DEMIICHNTIEE L.
[EBFIC provisional layer's calcification & X 5N % BRIHEL T1 TIRIES 227 HEHI
Langenskiold DT % R HA (LB IHRDRAHSE L S /-HTDFHDBICZ LWV EBbNnr,
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5—0—2 VU DB imiR B S ko S EHES
EERVOUELET 22— OFHIER ABE— FHHE

BZSB BRl—at FERIEE TRMER
EERYCEDHE BEAB  MEIKEE DR KS
R K BIEAB  IKEHHE

HE SmiRBERDOAHIES LT, MTESFICXDEmDEIE, R, FinsR
BRIEPAS DB BASIC K S BEER T, HEZE, BREVNH TN D, S0, Fimid
BEEODASHEDIEBRIIDNTHEZ TV LD THRET D,

NERUHE BIHEREBERDOSHIETUEIMMEEZIT- ICEMD S S, ZiE
B O FEL LREBEIRTRB/S 2 5FIETRE Uic, HRIZSHE156, KIOFATH D,
FinsRE B2 Sal ter-Harris (DIBRS-HERET) DHoEEfTN, REBRE, ZERE
W%, SZEEAL, 16, ERAERORE, HEE, AEHESERAE LI,

fER ZEREZI BB, &EF, BF T2, ERELIF, REBIFATH D,
RER D IFEHBOEINS QCE~11EINA) | 2RO FERH 10N (
3SE~15m6 N ) | BRFEMRFOLLFEHI2EIND CRINB~19118) TH
D, BHFABROFEEEBIEEI NS (10R7THB~365%608) . ZERLS DB
PABBEMIEZI2E4AN B GESNA~23FI0NA) THhDd, RESBAISI TS
EALTHI, KEBEZEALOH, LEEEA6F, D6 TdH D, S-HDO I E T3 type |
1%, type 21, typeN 8, typeV 1/, S¥EAREE - ABBISFAITH %,

A ISBIEET OW100], FEEMSE], SiriRii& & LifrdlE] | &S EfEm3E, B8
EiEE MR 2ME], < D3[EFT - 7,

fEER S-HOSETtype NITHRNWETEZRBDO DI EMEZM o 7o, type [ ITHWNT
HPBIIMOREZEUTHO, BinRBE T3 tyre 2O I KIBMEAEHR =7
DNEWHD, Fio, KBBRTHICEZGMONICEBEIZLIIS-HTHEREBISH
MDY, EREERBOBEDIND D & TAPHEDIGEN X ORI E /3 o7,
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&=T-8 BB ENLF FARTESE O T

e P TSN B B
L EEEr

OAHrZ - fikii— - £ Foh - FXEE

B | BERER TR I THEAET & -BEEN B RmARIER 13611220\ Tgrowth arrestD FE 4
$ & Uremodeling i= 2 W THES L 726

FE ERIR BB, 2B, RERERIZTEIL A2 615404 A, FH1IF11r ATHo
7z o #8115 B3 Salter-Harris0 28 D 2B A5 1181, 4BIA5 18], SEIA IBITH - 72, #EAGEE I
Salter-Harris2®! O 4B ICIEF B %X T2 Y — 2EE. SBICEFEERE =7, 2610
BEIC MM BIRHZRY =2 J %4T% o 72 Salter-HarrisdB D 18 i3fufr X 72 ¥ — R E &
% ) VT, Salter-HarrisSEI D 1813 ZAFRE, BHOZMTHE STz, EEB I UHIE
L > k% 2 TRadial angle. Volar angle. Ulnar variance % 5tifl] L 72

A& R . growth arrest% 42 & L 72 D338 Tah - 72, 181 B id Salter-Hanis2® O BRI1B B THA 0] 72 {E
FEAEZREVIRR & Bb 7z, 261H i3 Salter-Harrisd®! O 18 S BB Tpartial arresti” & 5 ZF A 7%
5a4E & MARER A 22 L7z, 361 HidSalter-HamisSE T & o 720 BB DM I L TR B
. ARERIOH L CIRKEBHIC Y 2BBBERY D 2170 o7,

growth arrest% #2 = & 7% % 721081 T Dremodeling® &Hfll L 724 R, BMOEFRD K/ 2D
b o, REMICIZ R ZremodelingdSfF STV /o TS REEE#E & remodeling= & (3B 57
WO N D572, TEBIT Volar angle T22® | Radial angle T15° Dremodeling% 7~ L 7212 5
JBTd 5725 Ulnar varianceld K & 2 BALIZR S L h o7,

BEBE VT U RBEE Lk o 2B & Tldremodelinglo K& 2Z i3 2<, ¥ o =r 71
IHEEEBEBIAONL Do 7,
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§ir= B & LB AR R 15 D 1R 5
MM LR RSB BRERBRF BN F

EIAv=q4F

OFaE- FERAX, 0 & EF & TR,
AES, FEA—, HHRKEE, FMENLE, &G 4

EEERCE WA BEMOIELFEICH DIROEEVNEH BEMDT 51X U rMIRIZ
THEVKRZLI®, BEINLEECIEIEVRERE2TORINUIZS20, L1L,
REBE & L2 SHABMERECEIROBAABRDIES < I3EREDEIRICHLT 258
LHd, FE, BRFALIDBONETFOMRERBCTBNBREEZMARET %,

EGNI2GI2TRTH D, BHENGIZHET B, GI5GIE126), ZTHISFEEIT 4~ 165,
EHRIETHo120 BHMIZ Salter-Harris DB (LLFS-H) I & 16, TR 12
G, M 46, VR | BT, SEBDO/NRICEEEZ triplane BT 8 Bl (2-part 6651,
3-part 2 B) THoTzo THBIERDEL IR R—VhDANETH D, BIKMIBREIIZE
FHo3BITHD, ZDI352HCBBEENERBIR NI,

ERIZFEAMICIREREZBR U, BRMOIES & B1E BB CIRFHHE 2
196N 3B MAOBEECH Z T o120 £z, BIE THRFICTER S -8 B Ashim At
B U, S-HIMAcRHESAEDId IREF % %k UizfESI, S-HIIA! Tnonunion
EROARBREEF %F UIEAICH LTERETREY) DM AT o7z, RS, X LB
BEDRBREVNRONZES L H 20 AFEEEHICITZEN 2 0,

BROBNBZRESDERE 27514 X DOEIETH 5, AFEHETIIHRIIFIRE
NRLEBETHD, triplane BH TIIERBEFE L CT X&L2Fh DR, ZofinEific
BZEHEEEZBICANVKHRE S CHFEOBEOLERDHM P K TH 2, £z,
BEBINSIIFEDVREVALEDIEFISICELDZ U TS o X b3S afiffTaiz
Wiz, BROKZWEFITIEFEARNICERETZ2ZLBLETHD, BT HAH
Blis EORKEEEZGIH UIESICREMNSE L L IHICHTICHATNEZTH D,
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S—-I-5 1N YRR B Z0L B S AR IR B DG H K2 BR
REBTR R BRENR

ONHig— HEE HREF BEME
AL M B kBEA kMER

(B 9] DNRABRE RO ESRARIBEGID BEFFEE 2 114, BET 2 REREFICOVTHREL .
D5 & HIK) BER28E I 4 BT TR %217 - 1o/NRARRE R BB E15 64, 5 RlIEHE
RRZOSAJRETH - 1136113 (BL1GI, 226, K106, £36)) 2XREL L, ZERTH
EH1L66% (2 ~176%) T, BEEAMIIZEIH10. 84 (1~25.24E) TdH ~ 12, Salter —Harris
SETIRIE LG, 1856, D816, VE6FITH 205, BRSO 5FIIZLFIN BT
» 1. AHATERIZERIRGIO 1 Bl 2R 5 6 (D816, VB4 f) BB 2170, fib
SERFIEER 21T 12, $I0BINFEN GBIEBY O, BIERAT, HIEMEN, BAEEE) % 3
BT HETTL 1. FRE TIIERBIEID AN R, BEIRGEA R L BIRZEIC OV TIRE L1,
(R L0 EX] BEEHZERE, | - 186 FIFR36(50%), I - VEI 7GR 5 6 (71.4%)
IRBHTH, BLRAREETH 2o —FHIRETI, 2mllEDEZE% 5 BICERHTI03,
2TNRHOBBEFRH TH 17 DI BLELOHMEZERZE U 26) (6 on, 10om) iTid BT
B 2 fifT L1205, 25 1 flid BIEGICTREH# 2 FRIC SR 2 R2 L, ARER, BEZ i
UCTESHEDOBEFY Y, BIERL L OBIEREN 200388 Uiz, FF1id B BRI REREG) TH
S1hS, RBERLGENC &, BItEEcE 2 BEREROBS B, I EY) L BIERIE
VITONIE D> T2 EMBZDRREEZEA SN, —HENBDLCIEFITY, 0.5m~15
mOMBREN—TICH S NI, KBl v b7y EOBBSAHEEL | BT, MR ISZHE
BRATH -1z, KBEEOBIRFIBED PHiZ, RERONN DM, BEEMHEMOEKIALR
DRBEEFICL Y REIND EHEEI NI, RENZER ORI TORIBROE#
Hh DR EMBESEEE Z4 o1z,
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S—-I-6 KEREFEMLBFRBBABROEFEMCH T 2R ERBEFD Y - &K
BIRE LRI & 26K
HOR K F BB F

yr Ny ¥’

OB RZ RINEF +HHH= 8T B BEHA
H4H—-#% HPwEM XK fa # X

[B89] KRB EMBREEB THERICED R VWEEOREREMWOEREET 2 HE0H
b, ¥ REERFEORZLI WHEOHENBER I > TE 2, AMREVEM X, BED
BRI LEERFEFTYY - AR EERY T o - GHBE L FOMBR LML Z &
THhhb,

(MR e FE] Rz, KBRBEMBRREBIC L2 TROEREH A TH2, WTFh v B
HT, TEFERII3~8F. FHRFERIB~RTHo7, WEEZIRS4~14cmTH > 720
RBTDO KBRS E£13148~202° . T BARAESH DIRALIZA IS8 ~4HU80mm. A% RS &5 ATEhIR 134
B -45~10" | JBH#ISS~150" Tdh o7z Mz, KREFHELBTOZIEFTY ) # & KRB
BTORBEREICEIIHERN TH > 72, FEFY MBS EEHFTEEL 2o AL
B4\ E % 83 +$ Orthofix 381, Hi-Fixator 2681, ¥IRLEFICH v 72 3L £ 2313 Orthofix 16U, Hi-Fixator 4
BITH o7z, ERBIRS.S~12cmTH o720 N6 DFERNICK L KT TENIR, KRBREE A,
TRAERESDRAL, healing index. SUFEX AEL 72,

(#R] ERERTHOAMBEEAE162~178 . FTREBEBORMEAR27~HMIImMmTH -
720 BERAEETEYIRILMHBE -10~0" | JEBH35S~150" T o 720 healing indext326~49 (H/cm)

Tholo BUHERY VEE26, 5° L EDOMREMA 3B, EERFOBEBI1HICH - 72,

FRREBEROBEOETL L MOEMHICH L, KEHEIHRETHT 54 2~ FOMIELH
RAThot:c REEEAZ1IBAEZDZFESETRALIRIFAFIFETE, T2, BEQEM
WRDOH - BISMBEEFINICL W ZRAICUE L, L L, ERFICABREFONRER AL
L7728, TRAREM S HANRAL T 2HH@DH > 720
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BEERE-] Eat B DR AREF DBIE & angulation plane

mEbER KPR
WY %394
Ommze k. A, THEEE, mFal, KAEEE, EETH

AR AR REEREIC LY . B EHOREERMARER OB IEL AT
2B E 9T hot. AREBEZEFEET ZBE. Eifs &I S 2 £HIX. —EDFm

(angulation plane) ETRI>THEY. TO¥Mm ETERZBEIET UL, Emg & flmgo
AIREE —XUT 3 RITCAIBIET DT LN TES. BAIZOZEZHAL T, REERIET
X D REGRMAREBDBIEZTV. REFREREZR-OTHETS.

Ot & k] SEfliE S 1 il 2 filat 3 . FRIFAEmIE 11 i~ 12 & (F) 11.3 6%). Wk
ESIRNZ 20 ¥ A~34 # H (F9 287 v A) THD. Hlmtdffid Salter-Harris D538
T DREIVRIE X ORIHAE 1 HIC. RN IREMTEAL 2 fl. [SEEM 1 HITHS. 3
BlE b 1AEN E2F6A LT, MR EESBEN DX 91Tk, YBlZZ Lz, £EEOBIER
f191ZH1e>T. T b 3FDTFMIFHEERIITIY 11.3 K THDHDT., BRBPEEFR ETH.
PREAL TRRZIZE SIZEMAREROES PR INE. LSS T, Hxld Moseley D%
RPRERZINH L. BRERE T FIRZE L AREBORELZRE Lz, [/ LA EE
FHTOWNTIE, KRBT 2 ikt LT halfpin 2V unilateral B %, €& 1 HIIZIEH 3 pin
2z ring RIOEFREZ R Lz, pin ORIA, Efm e iGomRERzb LT, B
ERE Y B E Nz angulation plane ETHifT L. BHER & & bITAREFOBIEEITo 7=,

MR 3HoFIERR L AREBOBEAZIZENTH Tom & 24°  (EKBME). 4.6cm
& 37 (HEEHE). 4em & 22° (EKEME) THY. healing-index iFZHZTh 30, 34.8,
45(day/cm). ¥ 36.6(day/cm) &7 o7z, 3 & LMATNICRE LI=FitR & AREBOBIE
o, E£7-. unilateral MOAINEEFHNITBVHBESTH Y . RERITOBE. AL
Ezohi=,
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EERS-2 Prognostic Factors Affecting the Outcome of Physeal Bar Resection
and Fat Graft Interposition for Treatment of Partial Physeal Arrest

Department of Orthopedic Surgery,

Seoul National University Children’s Hospital, Seoul, Korea

€O In Ho Choi, M. D., Won Joon Yoo, M. D., Chin Youb Chung, M. D.,
and Duk Yong Lee, M. D.

We analyzed the variables that affect the outcome of physeoplasty (physeal bar
resection and fat graft interposition) in 23 patients (16 boys, 7 girls) who underwent
surgery between 1979 and 1993. The average age at surgery was 8 years and 9
months. The follow-up period ranged from 1 year to 10 years and 6 months. The
etiology of partial physeal arrest included fracture(17), infection (5), and leukemic
infiltration (1). Initial radiographs were available in ten cases to classify the fracture
pattern according to the Salter-Harris classification : types II (2), III (2), and IV (6). The
anatomical sites affected were distal femur (13), distal tibia (7), proximal tibia (2), and
distal radius(l). The types of arrest were peripheral (12), central (3), linear (2), and
combined (6). Preoperative physeal mapping was done by the Wenger's technique
based on the polytomograms and/or MRI. After meticulous resection of the bar and
hemostasis, several traversing absorbable sutures were made at the curetted margin to
prevent migration of interposed fat chunks. The results of the surgery were assessed
according to Staheli’s classification on the basis of relative growth ratio and spontane-
ous angular correction after physeoplasty. In the sixteen cases in which concomitant
osteotomy or Ilizarov procedure was combined, the immediate postoperative angle was
used instead of the preoperative angle. The nine variables, which included pre-
operative leg length discrepancy, magnitude of deformity angle, age at onset of affec-
tion, age at surgery, etiology of physeal arrest of affection, age at surgery, etiology of
physeal arrest, the Salter-Harris type, and anatomical site, type, and size of arrest,
were statistically analyzed to correlate with the functional and radiological results.
Poor prognostic factors were (1) the size of arrest which was greater than 40% of
the cross - sectional area of the involved physis: (2) type of arrest - peripheral or
combined ; and (3) Salter-Harris type IIl injury.
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N ERBEDRE R & 2hh L EHED BRI E T DAL TH b, I VIEDHHMTH S bR
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— i, —




H+~2=5 /NRAFHESME B TG Fe IO RR RS
e & K FEF AR

BBRL 403 b A2 ] HBE LbdE 3%z UTH b 2wl Tk LhDsR

OXME &, THI WM, FA BEW, Mo &k, @ K=, bk BfE

NEEFHSMEIIBRIBOFK, MEBEOREIISZERLHEEL T 2HDT, ZOBHEHEHED
R, AEERETAZLRBEETH AN, BACH L THRMAELRZ L DY, £0ehkE
W AHEIDLLNE ) THE, 22T, Faid, BBERFLBERII MR THho 7-/ME
FHAMEICOWT, Ty o — FERITo 7z, BESFHM T, /WMNEFHSME O FAHFESIIZTH T
MZaBl, ETFHIEBD0.04%TH ), BAFBNER LER DL, BB E ET2DAHTH -
2o 4 BIOFHRIEBORNZE L, R FI26, CoMEEREI LA, BFHBEI1IHTSH
D, FEiid, REHEROFHO20IZ68. 2. Mid14eBITHH ., WERIE, R RET
FO2HNILMT, URD2BEINTH o7, 7. ZEHERNIE, KO3 EFR. F
HD2BNIAR -V IZLBBDTH oz, 4BITIIEEMAINZ B RBIZIIATHTH 5 D5,
HEML T T A /NI sOBRE, FERICE, FRTO AR = IMEES W ARIHR S
N5, FENE, £OHTHH T, CEINIC b |37 WAMETEEREMEETL 15 7> O 7 B 22 JE
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I1-2-19 Surgical Treatment of Forefoot Adduction Deformity in Children

Department of Orthopaedic Surgery
Charles University Teaching Hospital
Hradec Kralovém, Czech Republic

(O J.Charvat, M. D, Ph. D.

The author follows two groups of children, where a surgical treatment of forefoot
adduction deformity has been indicated. The first group consisted of children with
metatarsus varus-an essential forefoot deformity. Surgical treatment has been
performed in those with talo-1st metatarsal angle exceeding 25 degrees with a rigid
deformity. Two types of surgical solutions were utilised : basal metatarsal osteotomies
sec Berman-Gartland and Lisfranc joint capsulotomies after Heyman-Herndon-Strong.
Results favour metatarsal osteotomies for a greater capacity of correction and reli-
ability.

The second group was formed by children, in whom existed a residual forefoot
adduction deformity after pes equinovarus treatment, similarly two above mentioned
operations were utilised with an identical result.

Accompanying operations-osteotomy of the first cuneiform and a complex proce-
dure-shortening the lateral pillar by taking a graft from the cuboid bone and inserting
it into the first cuneiform bone had been used rather exceptionally.

Results were excellent in 90 % of our patients, the correction has proved to be con-
stant, children all full weight bear. 10% were evaluated as very good with remaining
adduction about 15 degrees, yet full activity performance, there has been no poor

result.

— 171 =

§i S N i




0 —~ 2= THE NEW RECOMMENDED TREATMENT OF D. D. H.
IN THE CZECH REPUBLIC

Orthopedic Clinic Institute for Postgraduate Studies
Bulovka Prague, Czech Republic

(O Zdenek Matejovsky Jr., M. D., PhD.

Zdenek Matejovsky, M. D., DrSc.

Since 1977 all children in the Czech Republic are clinically controlled for the occur-
rence of D.D.H. at least three times before the age of 3 month when an X-ray is
performed. After the introduction of hip sonography by Dr. Graf in 1985, also the
Czech orthopedic surgeons started to use this safe method. All children are controlled
clinically in the 1st week preferably by an orthopedist occasionally by a pediatrician.
All suspicious hips have an ultrasound. At 4-6 weeks all children have an ultrasound
control, if normal the next ultrasound control is at 3 month. Radiographic control is
done only if some treatment was undertaken.

The Graf sonographic classification also enabled us to modify the method of treat-
ment introducing early less aggressive methods. In group Ila-and IIb we only recom-
mend Frejka pillow or packing in abduction. In Ilc we use Pavlik harness or Wagner
stockings in very small children. In IId and worse we admit the patient and start with
distraction treatment (Mittelmeier frame overhead traction) for 6 weeks after which, if
reduced, we apply a hip spica cast for 6 weeks for retention. Later, Pavlik harness is
applied up to the age of 10-12 month. If traction was unsuccessful we perform an
arthrography and if still not reduced, we continue in one session with an open reduc-
tion and subtrochanteric derotation osteotomy. After the surgery a bilateral hip spica
cast is applied for 6 weeks and later Pavlik harness is used. With this method no
femoral head necrosis was observed in our patients in a period of over 7 years.

We do not recommend the use of Pavlik harness for reposition but only for retention
or stabilization. In order to obtain good results a good cooperation with a well educat-
ed mother is very important.
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o-2-21 Conservative Treatment of Congenital Hip Luxation and
Developmental Dysplasia of the Hip — Functional Approach

Department of Orthopaedic Surgery
Charles University Teaching Hospital
Hradec Kralové, Czech Republic

(O J.Charvat, M. D, Ph. D.

Congenital hip luxation and developmental dysplasia of the hip joint are regional
varying deformities in Czech Republic. We utilise a triple net principle of screening.
The first examination - clinical and ultrasonographic is performed at the obstetric
department, the second at the age of 6-8 weeks and the third at 4 months - both
clinical and ultrasonographic. Discussion is lead about the sense of following the
maturation of epiphyses, individual approaches exist.

Ultrasonographic investigations are classified after Graf. Hip joints belonging to
Graf groups |, Ila and b are followed, II ¢ and d are treated by Pavlik harness and
followed each 6 weeks. Hip joints in groups Illa and b are treated from 8 weeks in
Pavlik harness with ultrasound control of proper centration, each 6 weeks controlls.

Children with a hip joint luxation are admitted to hospital and further steps are
guided by clinical finding : those with hip joint contracture are recomended for trac-
tion for 6 weeks. Either a reposition occurs or an arthrography is performed with
subsequential surgical treatment. Children without a restricted motion in hip joint are
treated in Hanausek biomechanical apparatus.

Developmental dysplasia of the hip occurs in about 10 % of newborns, luxation in
about 1%. Surgical treatment of congenital luxation is very rare-1 child per two
years in an area of about | milion inhabitants, for DDH about 10 children per one year.
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