K OB M F 8 e R
Vol.4, No.1, November, 1995

Askelgl i gl ek AR A ol4dE

— Abstract —

Long-Term Result of the Epiphyseal Transplantation
in Distal Forearm

Duke Whan Chung, M.D., Myung Chul Yoo, M.D.,
Chung So Han, M.D., Soo Hong Han, M.D.*

Department of Orthopedic Surgery, Kyung Hee University Hospital, Seoul, Korea

We analyzed 11 children who underwent epiphyseal transplantation to the forearm for
manage growing deformity ranged from 2 years 6 months to years(average 5 years 10
months) follow-up period.

Etiologies of the functional impairment of the eleven were five traumatic, three
congenital and three tumorous conditions. Lesions of epiphysis were distal radius in eight
patients and distal ulna in three patients.

Operation was performed with removal of non-functioning or deformed epiphysis
followed by transplantation of free vascularized proximal fibular epiphysis with
microvascular anastomosis.

Evaluation was performed radiologically and functionally. The 9(81.8%) patients
showed growth of transplanted epiphysis by radiological examination during follow up. At
the last follow up, average growth rate was 0.86cm per year excepts 2 cases of no growth.
Active wrist motion near normal to contralateral joint was achieved in 7 patients. In other 2
patients, active joint motion was improved but weaker than contralateral joint.

Complications on donor site were two transient peroneal nerve palsy which have been
resolved after 2 and 5 months post operation and one valgus ankle deformity. The ankle
deformity was corrected with Langenskiold operation of the dital tibiofibular fusion. At
recipient site, there was one superficial infection and it was easily controlled by systemic
antibiotics.

Many subsequent reports have described successful nonvascularized epiphyseal
transplante, but overall results have been inconsistent and unsatisfactory. Other
experimental and clinical studies in the transfer of vascularized epiphyses has encourage its
clinical application.



We also could get successful growth in several cases with free vascularized epiphyseal

transplantation.
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Harvested proximal fibula and epiphysis with
preservation of epiphyseal vessels on 4 years
old patient.

Fig. 1.
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Table 2. Growth rate by Etiology

.
A2 AARS T NTL TR} A Etiology No. of cases  Average growth rate(cm/yr)
webd stdbae] SREE FElo] 2ol SHEU Post-traumatic 5 0.98
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o Rgulo] FALFS APt 1 .
Table 1. Summary of the clinical cases
Etiology Age Sex Deformity Affected bone  Donor artery Growth rate(cm/yr)  Complication
Multiple exostosis 7 F  varus forearm ulna anterjor tibial 1.2
Cong. club hand 6 F  radial deviation radius peroneal 0.41
Posttraumatic 4 F  raial deviation radius anterior tibial 0.8
Multiple exostosis 2 F  ulnar deviation ulna peroneal - valgus ankle
Cong. club hand 15 M  radial deviation radius descending genicular 0.25
Cong. club hand 15 M  radial deviation radius anterior tibial -
Posttraumatic 11 M  radial deviation radius anterior tibial 1.1
Posttraumatic 7 M  radial deviation radius descending genicular 0.6 transient
peroneal n. palsy
Multiple exostosis 8 F  radial deviation radius anterior tibial 13 transient
’ peroneal n. palsy
superficial
infection
Posttraumatic 8 F  ulnar diviation ulna anterior tibial 1.1
Posttraumatic 4 M radial deviation radius anterior tibial a. 1.3




Table 3. Growth rate by Donor Artery

Donor artery No. of cases Average growth rate(cm/yr)
Anterior tibial a. 6 1.3
1 -
Peroneal a. 1 0.41
1 -
Descending 2 0.42
genuculate a.
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ig. 2. a. Radiograph of 7 years old female visited with

medial bowing and shortening of left forearm due
to bone surgery sequelae.

b. Postoperation radiograph, vascularized epiphys-
eal transplantation on the distal ulna and corrective
osteotomy on radius shaft was done.

¢. In one week postoperation, increased uptake of
radioisotope on bone scan showed viable function
transplanted epiphysis.

d. 4 years 3 months postoperation, graft ulna a
balanced normal growth.
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Fig. 3. a. Radiograph of 4 years old male with epiphyseal,
metaphyseal defect and marginal sclerosis and bowing
of forearm.

b. Radiograph of postoperation 3 years 4 months show no
length discrepancy compares with normal site.

Fig. 4. a. 6 years old female with radial club hand.

b. Postopoerative radiograph
c. Follow up finding revealed nearly normal

appearance and corrected deformity.



o to 1o mwH o mi
21

@
g

8 3

64 otz HHA
o) A=A} (Fig. 4-a).
& ARAPI AR AFA AFE T A7t
FAHR gdo} W Fe IR AL FFEL
g HTEAL deEn A9 v A A
go] A9iRe olAaA (Fig. 4-b). 8d%L F
AT Ax AgRe] VR $EHde vdd
A&7 vims) B4 Ao FYFATG(Fig. 4-¢).

it

2 A8 4 oN&
A% AN HF 4en

b

]

a

[}

rE -

AR 4ol AR Fez Q13 4%
3 9 g E {3y AT AT ol
1941712 ol 2 o8] A77HE] 23 A=H

gte] A7t H7E Stgo4sse ulgs
ofe] Wwaw FER ARE FAAIE 88

A ojA el ARdA A3e /i3 HUG
M9 ojg] HuAEc] F@EHARel ¥R} oE
QATH oz APt Agol TRFAT AA A
Q AF}e EgYsian dE23A RI9 ® °E
el PR AW oo W 48 2 AT
]_ %]}‘]'7-(4 oz ﬂ_g_sl?iq_sslgzl 22)‘

Z7)e F2 AFFTEAAN o2d Haw
AR #AL 7129 Helferich®, Rhen”,
Heller?: thabgt 232 233893, Rhen®
Wakabayashi¥+ % % °l4] (homoplastic
transplantation) T AARe] AFe &As] A%

F e AAEE fAIgn ZSAA.
Haas"”«] oA olddE ARl dis] AT F
i o g ALdrlde ARA ] fitke Z8d=
B35tz 1929d9] Strab”dl 98 A2 3FH
oldl&o] A HAew ot IAAZL] 4%
we] dE2g AgHEA| ¢ oA TS ASA

2T =

> il
b

A H o

Bl

J oy 32 J
)

slod A<d A T1se #AE *’F 52153 EF

N,
=
5
M
R,
N
JN
m
il
=
ikt
tlo
oX,
ol
™
lo
HU
_9,
>
>

7 T Agw olHe §—°]'°ﬂ el E49 "37‘0}%
=2E F e e F71
Graham?e 2709l AA#E ZFshe FA oA
AA e oldeg wxsE, ofAF 267MEFt
Zol ARl YRTE BAFU

Taylor®E AZ2F%o] 44we] ds}e] A&
Aoz WAE Fohz 3N FEHoERY 7|
ol 2@ 239 ¥ (musculoperiosteal br.)
of Sz vlZel &9 2/3%42 FAFge] I
e dxed A274¢ gEsisth B HEEHol
g oyEmz} Zut networkel <43 W& A9 3/4%F
99 YaFFL FIFcn TEFom, wEhA A
A Ealo] YARF AR oA AHEHE B
Z Bl 9g £ e dolEn Businh

B AAE] e, AAFTeAH F 4T
W ga)m HEENE TR AoE ARSI
olalg A#e] #3 A& oM AAE T
o AL M e AFEET BAFA oA
Hyke] JA-go A 19784 Tsu-Min Tsai”®
Zo| 2o HIFEAR AARE AAF 2
2 u s BAE AriAstlA duty 2 JER
o otz Aol ARAE FAslA 0.226111/year,
1. 2em/year?] 44& 2ug v 35 19889 # %
2o} 3golA ojAu|F ZHF AT el "é"&%’c"
1. 3m/year® E3@ vl Utk AAES] deojre
1431% 118614 B33 RAem 4%+ 0.85
me] AFEL B AT A9 o7t Q=
ARE RAFUT. ARAES] B N8R A
o] QW 3elF 2al= o]AE ¥lE ¥
2 By olE HFEYH FaTo Y
B s AFAA & Rz, YA
E5E 5HA g9AT 1544 AlAE A2
o] AA7VE Yol T2 A7lY FEdE 5
F AT

olAolA 9 o] @R AW ol¥ed A=
o 7R 2al, AR Fer 1% #Eel s
A x| 28R 4R &2 —‘o:-" @Hol AAe
2 glon} AojoA AR &4 BHE B2
Agol, ARARS AW :‘Elo Fae] AAX
N7 2AEe] AR, AAF AFD 7% 24 o

=

o} N\:\

— ol ot

£3|

% 0 dy
o |

i
—!)1

r

X, i
o wh b rif

NO

O



& 23 2 2ol AFE A=% F e FE W

Yoz Arse etk

2 E

AAEL A7) 15N BT &dolvt A
AN 718ez Qg 4R gR 44N &4 113
o) Zolo] oiz] FRRF gulE 2L wF 295+ A4
A oA A&, FHARANIA d53 22 2
2< I3tk

1. 98lolA o]dF o] H|Fe 29N AFue
A&RQ AoldFe HFa Slo] €3] 7Y
2REHAT

2. ola AAwe] 4F L IA7E AEFH AL
A A& 4715 S 231 Y+ ¢ F YATh

3. AAZ UL TR Yoz AMET oA
A =L AREE B FAh

4, RRFA AT olA&L Age Lot Ha
9 A% 715S Aqsted g ZAEA Y
< ANE F o £dd nAFE s 87
Ho] €3 274 AAE¢e] B 2 FH =
A edte g8 4 Ui

REFERENCES

1) %23, 4R, oA : FARA vFIT 4 4%
g} o4, gy g9 aHakx] 20:1153-1160, 1985.

2) #9373, 398, AL, AR, Wid - BE A
A o] 4 &g o] & Lol AW Aol AY. W@
A 8938k x|, 23:1477-1484, 1988.

3) Brown K, Marrie P, Lyszakowski T, Daniel R and
Groess R : Epiphyseal growth after free vasculsr
transfer with without microvascular anastomosis. J
Bone Joint Surg, 65-B:493-501, 1983.

4) Chen ZW, Yan W : The study and clinical applica-
tion of the osteocutaneous flap of fibula. Micro-
surgery, 4:11-16, 1983.

5) Dal Monte A, Amidsano A and Capanna R : Leng-
thening of the radius or ulna in asymmerical hypo-
plasia of the forearm(report on 7 cases). ltal J
Orthope Traumatol, 6:329-342, 1980.

6) Donski PK, Carwell GR and Sharzer LA : Growth
in revascularized bone graft in young puppies,
Plast Reconstr Surg, 64:239-248, 1979.

7) Donski PK and O'Brien B : Free microvascular

epiphyseal transplantation : an experimental study
in dogs. Br J Plast Surg, 33:169-176, 1980.

8) Fogel GRT, McElfresh EC, Peterson HA and
Wicklund PT : Management of deformities of the
forearm in multiple heareditary osteochondromas.
J Bone Joint Surg, 66-A:670-680, 1984.

9) Graham BS : The results of epiphyseal transplant
by flap and free graft : A brief survey. Plast Recin-
str Surg, 36:227-230, 1965.

10) Hass SL : The experimental transplantation of the
epiphysis with observation on the longitudinal
growth of the bone. J. Am. Med. Assn. 65:1965-
1971, 1915.

11) Harris WR, martin R and Tile M : Transpalntation
of epiphyseal plate, ] Bone Joint Surg, 47-A:897-
914, 1965.

12) Helferich H : Versuche uber die transplantation des
intermediarknorpels wachsender rohrenknochen.
Ditsch Z Chir, 51:564-573, 1899.

13) Heller E : Versche Uber die Transplantation der
Knorpelfugen. Arch F. Klin. Chir, 109:1 -62, 1918.

14) Rehn, Edward and Wakabayashi : Die homoplastis-
che Transplantation des Intermediarnorpels in
Thierexpeiment. Arch F. Klin. Chir, 97:1-34, 1912.

15) Siffert Rs and Levy Rn : Correction of wrist defor-
mity in diaphyseal aclasis by stapling : report of a
case. J Bone Joint Surg, 45-B:292-304, 1983.

16) Solomon L : Hereditary multiple exostosis. J Bone
Joint Surg, 46-B:292-304, 1983.

17) Straub GF : Anatomic survival, growth and physio-
logic function of an epiphyseal transplant. Surg
Gynec and Obstetr, 48:687-690, 1929.

18) Taylor G, Miller G and Ham F : The free vascul-
arized bone graft. Plast Reconstr. Surg, 55:533-
539, 1975. 3

19) Trueta ) and Morgan JD : The Vascular Comtribu-
tion to Osteogenesis. J Bone Joint Surg, 42-B:97-
105, 1960. )

20) Tsai TM, Jupiter JB, Kutz JE and Kleinert HE :
Vascularized autogenous whole joint transfer in
hand. A clinical study. J Hand Surg, 7:335-342,
1978.

21) Weiland AJ : Current concept review. Vascularized
free bone transplant. J Bone Joint Surg, 63:166-
169, 1981.

22) Wenger HL : Transplantation of epiphyseal carti-
lage. Arch Surg, 50:148-151, 1945.

23) Whitesides E : Normal growth in a transplanted
epiphysis. Case report with thirteen-year Sfollow up.
J Bone Joint Surg, 59-A:546-547, 1977.



