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Congenita]l Pseudarthrosisof the Tibia

~—Treated with Free Vascularized Fibular Graft—

Bong Keon Kim, M.D., Myung Chul Yoo, M.D., Shin Hyeok Kang, M.D., Je Gong Park, M.D.
and Hong Chul Lim, M.D.

Department of Orthopedic Surgery, College of Medicine, Kyung Hee University, Seoul, Korea

It is notoriously difficult to obtain a sound bony unjon of congenital pseudarthrosis of the tibia with

conventional methods.

This paper is the results of using the free vascularized fibular graft for congenital pseudarthorsis
of the tibia in 7 patients since 1978 in this hospital, which is the first attempt in Korea.

During the follow-up periods from 9 months to 32 months, 5/7 patients(71%) had good or excellent
bony union, 2 patients had bone resorption at the distal site of grafted bone and required a second
supplementary cancellous bone graft with electrode insertion.

So it is thought that the free vascularized fibular graft is one of good methods of treatment for con-

genital pseudarthrosis of the tibia.
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Table 1. Summary of the cases

Vs. anastomosis

Case Age Sex Site  Clinical Sx. Previous Tx. Folow Results
No Donor Recipient up -

1. 4y4m M Rt cafe-au-lait(-) cast immo- Lt pero- Rt ant 32m good union
ant. lat. angulation  bilization neal a. tibial a.
pseudomotion (+) (10 mos)

2. lysm F Lt -cafe-au-lait(+) iliac bone Rt. peroo Lt pero- 29m ant. angu-
nt. angulation graft neal a. neal a. lation valgus
pseudomotion (—) deformity
constriction band ankle-donor)
at distal tibia good union

3. 2 M Lt cafe-au-lait(+) cast Rt. pero- Lt. ant. 26m good union
ant.lat. angulation immobiliz- neal a. tibial a. ant. angulation
pseudomotion(—) ation (6 m)

4. 3y2m F Lt cafe-au-lait(+) cast immo- Rt pero- Lt post. 25m osteolysis at
ant. lat. angulation  bilization neal a. tibial a. the distal site
pseudomotion (—) McFarland’

s op. iliac
bone graft

5 2ylm M Lt cafe-au-lait(-) cast Rt. pero- Lt postt 2lm ant
ant. angulation immobiliz- neal a. tibial a. angulation
pseudomotion(+) ation (9 m) good union

6. 7ylm M Rt cafe-au-lait(+) bone graft Lt peroo Rt ant. Ilm osteolysis
ant. angulation *(3x) neal a. tibial a. at the
pseudomotion (+) distal site

7. 2y1llm M Rt cafe-au-lait(+) cast immo- Lt. pero0 Rt ant 9m good
ant. angulation bilization neal a. tibial a. union
pseudomotion(+) (12 m)

® x:time
F 4ol FEeA st & dsirt Fol =24
(B) $awy 7k S¥ol FAd AYsts fdtd F2 fAY P

4 EEAN AAEL S vEd AW on
EEES 2 AL N EFFAANH EH S
ole 44BN FLPHE oL de TR4YE
2] (musculoperiosteal branch) & sie] glo} ¢
A V¥t il AFENS Nyel o¢ doppler
probestd % ¥ zd ¢ LAt YRPas] 4
% e44F, AVHTE s,

Pee YR Wit F AFNA Balo] 43t
$2 NS Yulde 3~50 8 loyped, NHFUA
¥ operating microscope (3.5~5¢¥ )% At-§+¢l .o
A Ml o)AY i 47 HHdE Fa7t

~ 746 —

A 348 ARAAZ QoA & AYsact,

ga3dAe 44 ALY @A EFY, FAEF
W & 0 EHEY)E Aol Ul Fol| el YT
o Waql A3 Vi LA 2] Vg A
A AAfG ol ¢ EB4 Y& 4 H# (fibrous
band) & At ¢ <SS AAG Fol of4sek ¢
8 Aol & AAEA,

FAlo] & ¢ Y& oA MEg 47 Hdd ¢
silel A Al Atk Henry 2t & AH481d $9 ¢
A7 (common peroneal nerve)st 29| A3 ¥&
ol Fay el ¥ 4NN FEX A5,

As & A e AR N FALAA Al Attt v F2

AREM/AHEALE M16H W3R



AXA - {3 - AAY AT A FN

3 AAE4 ¥ ¢ 5-10mmAE THE LA
Al A wel gl (Fig, 171).

F4 &AM A & ¥ H-2(gastrocnemius) ] A &Fo &
A &(plantaris) & dsl¥ade delstAY Fldld
oA FAFARE FoF VAL F €542 (s0le-
us)®] AAYAA b3 YA el 1-2cmA
= u o A & F ol EYAE BAA
NEUR S FeAFETTY 2¥ AAY 2 Fo=
235 Jog 2ASNY I0mmALEY 244 vEY
B+ I v B S FA TR e AA
#9 ek (Fig. 1 1)

Ful2 AAE A3 5-8em(FE 6.5ecm)$ vl
& air osteotome2. 2 A=tE F3FT TAYE A
Mepel Aol R4 o F§ Felsta A4 F
g HEF o4 v #9 YA FF 4T E WA
N TS A AR A FAT oL A sy
o (Fig. 14).

Y go] By W FL AEY F4PUNE AYHA
U4 #E Fo T& e ¥l #% AIF bone screw
J K3l ee gaysta o) Aoksial A ol A4 j-%
Fad APt TH L AFHYY u}FFYS 4§
299 AAFTFNE T2 dAsgdn A9 FF 2
A FPHY L AAstg o o o sty v FY
e ARAG YN FYs4 Pyt (Fig 2
3, b)), Bgo] 4% Fol Al § Bl 3¥Y 4
Fo] 4§ a st e

44% $3 & A 434 F-& hip spica cast

l'opliteal A.

Ant. Tibial A,
Post.Tibial A.

Peroneal A.

7t

Fig. 2. (O N el ¥y & Gl 2¢. (L) 48
T d& H48 QY S dyYe 24

Vol. 16, No. 3, September, 1981

2 aAHga A FNE NN eEs gEx A%
¥ 4% A4Hq 2ty FHNE Yoz e
rheomacrodex+ 2~3%% ¥ #t4icl, heparing
0.1%)¢ 2% YA & A4 L A434 o,

TEF AT 14T YP4N§ Al
Hikd gg X—4 449, 54 % Y3 29 5%
At 5 s13tq el

v

Fig. 1. O A9 &4 wFEs AAS§ ¥4
e 194 S, (L) F a4 esudst ¥
TN ¥ AR Sl 2vA 3. Ch &
WA 73825 A BAF W EE 3
£ 34 3.

Ant. Tibial A.

Post.Tibial A,
Peroneal A.

Donor Peroneal A, —

Distal Peroneal A,

«t)
NENEE AT 26 (CD) HIHS 4

od)

— 747 —



VYE g v Reld e

ZhH (Lh

(ch &h

Fig. 3. Oh €4 44. (Wb +€F 46 ddzdet 449 Y89 AAE RAHQF. ChH $eF
U YA ol 4 EY 3 FEF d4E AAdae FEY BAYE 2. @D screw A A
2 AAE ol eF d2U AUE 2. (YA $eF 230N)

© z2M

281

40" FAEaLY dolzH 34 stAY 2y g 2
Ao Edo WKL YA g Giy
de] AFY FYY Y& v o Fag 9
4oz ¥+ B Fol ey AL 4y
W 2Ponx FHYY d4E 2 FA) Yo} ¢4
BHen £l ANl olgy AAg AF 9
HE G A4 4¥4Y Sy R e]Ae-EE
2o Fqon Ao #o]d fgL BAY 4 gl

TEE AN 49 Yoz Yo Raty v
T o€ AYY F 22 45 Fdel screwd
Agitgon o]4E AH Y v FYRL FAW3A
WL g4 4AY AAFYR LU, €5 1
N YREGed 44%9 YR A B4
A€ Ao $4¢ ARYIE WU 4
ALFS] &g X-4 94 )4¥F THEE AY &
AL THYe] Holu YAKE 48 f¢s gB:
screw ¥ o1& ¥ Yqloe 439 FF4 a4
Vel screwdl A€ 2 Al o4 gd AU F
2Ye FAHY K24+ AHgstglch. 2F 344 F
FES] o4 F fyol 3oz THE YA E AA
. ToF 2004 F QA4 YA #H
¥ R ETF AAE 24F2 U (Fig. 3).

282

1d 5A4d FAERES Aok 4 644 &
AES A Y4 JYe] wAsged YS9
Aglel TR A A 22de) N Fol4
& A9 FAE FRUS Fabo] nejx gol W
48 e

ol a 434 cafe-au-lait LA AF Y¢ o) 4
UE 2 Y4 g

X-44 A2 < 20°9 e #1742 9 4729
Hd 5ol ngle,

TR YT Y on +A49 MEFYE FJ9
v EFY o] Rt o o AF AN viENEL
AAstn 2y & g K34 A48tsd=.

+eF% iAo AM hip spica cast® el
Fo A A Y FTHUY GAE 2dFa
e o 40°9) AEe] LA o] 4 & AFAIL
& R4 Y& el (Fig. 4).

&3 s

298 AAEUS wohrA A4t 4% UEF
2% A9 JY& vebile] ASA 4 23
dE HAAYS d4d 29 Bdd wdsigoe~
ol gty 44 Kol YA & FoHE + Sz Mz
4 JAaon ghssd.

S4€ ArdAd et Yo Addd vdEE

AREBAHRALE K16E R3IN



A4 - FHA - AAY AT - A TN

€0))] (Lh ch

Fig. 4. D $43 43, ) 44F 18149 F3¢ T4% 3 TIAY 224 2432 g8 @ o4
T AFA 3 BELAY gl ey, ‘

zhH (b (ch
Fig. 5. OO €4 Aa. WD +€F A4, CH 4% 1714924 43¢ F48e 24,
Vol 16, No. 3, September, 1981 — 749 —



9§ U Rl 4

hH

Fig.6. (Oh €A 44, L) 4% 659 002 o4& 2414

(Lh (ch

ke FEFFUAE 2o Fa Urh

€h 3 +¢F Uigd F3F FREY £2& 2k

F4ANE AEA g E& 4 2aFe Fd
AR+ 8L wiringdld nPsta & € TF3Y 4§
A& FHFEN P

FEF 1789 ol 4 W FY At A 4T
Sqon Az Wi 4z H W FYYrH e
ol F99 F24 ¥ 9 (Fig. 5).

s 7 ,

23 1104 dolz J ey 299 A& A4
+ 3 F FHY FA4E v P oA abe o
AR aanPgd APsd o FHTY o] »
o] =] ¢ko} WAy,

o] & 44 25 AFYY R AT FHY AY
2 oj4g-Fol veldm A4ld] cafe-au-laitg g 2
4}

X-44 Age] 80°% ebtm EFRAZ o FST
sl o] £23¢ vyt

TEL FYL e A3 v ESYE 93 A
FEYe] Fasigly Ay Wge FPsiged x
P& KA4€ A¢3gc.

TEF Yo o]4F ZHEANAH gy FFS
V4L ue AAE ol eF danB & 4489

U} gF Pid Y2 ¥4 o %9 2

—~ 750 —

47 ANE 2 Fa A9+ (Fig. 6).

M E

AR4 AR S 3 vl olsle FyA
g wFoldled AP A 54 (71%)N A HF 5A
o] AsFE F3 g FTHYY £4¢ R T

g Z oL oA Al 4T A4 719
& el 2 2l A ol 4F W el F-fghe] Al
dAs e £A& 2o Tl

EG 162 o] 4T Al TSl A LEY kel
ERgEE}

n #

AR AF ARAF AF s Judst &
A g gol <A 2 & shenl 197048 AF2 A A3
wekslo] ¢ wla4ed s 19749 Ostrup™®®
o] FEAYHAA o] A5 TE |zt wE
THEE v F9 o= Talyor and Miller*»2*%2
2o AFES AY AELH "] FHAA W EFE
Agste] ERoll A -FstdE
KBEUAHBGE F168 B3N



A4 A FAY AT Qg

AAEs Tz Agoe Chen'FL 19774
e A4 AEANASE 194 F T F@ L)
G 49 4ldo] Wt Ypo] F A free bone
transplantation 9 free periosteal flap graft@ A9
st B asigd ot

AHAEE ol AES st 19783 =8¢ A
A4 AFARA S Y] 4" v EE ALy
wlen S48 FHEE ol Aer JFEd.

Yge] Fard v Eol4 gy FhozE AA, WY
d z24d 4 g, 4. FEH Feld A& F o
i, M*, c}& onlay bone graft 2t} Z2is] wis,
Ffrtel wan AH, Y3Fge] AN E F
M Fol4go] @ 4 Ak FHe] sloy wtHeo
24 g7 A2 el R Aol Yaso
34 AP 5844 vAsgYe] 2T E A
o] o}

2L Follel FL YA A2 HPA4q FEdE =
g 4 g 23 FL 0 Gaslz g
EFFYE BdFE dE e il ok vHyd A
g nsiaiel ¥ A5& wAsigy.

Yol Fasl o] F2H o] Y F Y L 4
E 5F U A aFL 5% WY 1 Aol
A A4 ¢ dn FL 4459 Y= Ay 23
+ dF Fglod vlay JAG YYELEE 2 Q)
+ Aol U ol4ER A= g,

4F4q ¥4 Folz Y4 AY¥ ¥ AFHE
Q27& 747 Hot Charnley®d Sofield» 5
1P e Fa4d€ Aty 344 F4Y 9 ¥47
AAE B 7k B27] A4 9 nEy FolA¢
+ 339,

WP gs A 298 fay 2YE Yasl
Ak YA & 49 AE) F4 ALY
] AE] 5ol Brgon Fasd AUHA &
3 o] ¥ udelr § FHYRYE A FAGYs] ¥
AAge] glornz ol -Fo] v Et WHzEA Al
Ag: HYE vad gAdA ¢ 4+ Ao Y44
Fe TAREY 44 A4 do= AAY AlA
d £33d FE ek A=Y 2dNA A o)4
F YA H9 AR ol Adee YFSA o
Tl W3 A ol gF AFE AUttt AAR
T& 1Y #/G A4E AF A4S0 A

A 27)d] 4L W23 AA 8 vF 44
4o cancelloys bone graftd FAlo] AWy o §
< A3E Y ¢ U Aol A4ndH.

Vol. 16, No. 3, September, 1981

J4E AFYAAAY FANE AR AN 2
F48 %) WEst YA o4 oz AR A
2 ALk RRYY ¥y, 9 checkrein
deformity7} 444 4 oz st o/ 4§
welshelof ek Ka) AT ZRAY oY o
AR ANAE AN PIEVY TG4l Was
.

+24 ol 4EY ANY FUE AAHE P @
39 UNY A5 FURE P Y VAR
Aes AshE YA =84 2 Aow 43y
o,

3 =

€ A8z i Y addHE 1978
W AA4 Al 7606 o4 Yxlo] ap
R )48 i3 FL FEE Qi)

I A4 A¥ ARUF 760 F Sl A WF 54
d ¢ /Y J4& g

2. 3cldl A Aulgt FY4 syl el ool 4
o] 4 HHHo AARTY FA4€ Bk 19 of
AF A FA o) ERPA Y& el

3" Free vascularized fibular grafte: 444 A%
AU FS A8e 44 Pdos YAy,

REFERENCES

1) Aegerter, E.E.: The Possible Relationship of
Neurofibromatosts, Congenttal Pseudarthro-
sts and Fibrous Dysplasia., J. Bone Joint
Surg., 32A:618, 1950,

2) Andersen, K.S.: Comgenital Pseudarthros:s
of the Tibia and Neuro-fibromatosis., Acta.
Ortho. Scand., 47 : 108—111, 1976.

3) Andersen, K.S.: Congenital Pseudarthrosis
of the Leg., J. Bone Joint Surg., 58A: 657,
1976.

4) Bassett, C.A.L. Pilla, A.A. and Pawluk, R.J.:
A Non-operative Salvage of Surgically Resi-
stant Psewdarthrosis and Nom-unions by Plu
sing Electromagnetic Field. A Preliminary
Report., Clin. Orthop., 124 : 128, 1977.

5) Boyd, H.B.: Congenital Pseudarthrosis. Tre
atment by Dual Bone Grafts., ]. Bone Joint

— 751 —



Ve e sBol44

Surg., 23 : 497—515, 1941.

6) Boyd, H.B., and Fox, K. W.: Congenital Pse-
udarthrosis. Follow up Study after Massive
Bone Grafting., J. Bone Joint Surg., 30A:
274—283, 1948.

7) Boyd, H.B. and Sage, F.B.: Congenital Pseu-
darthrosis of the Tibia., J. Bone Joint Surg.,
40A: 1245—1270, 1958.

8) Brighton C.T., Friedenburg, Z.B., Zemsky,

L.,M. and Pollis, P.R.: Direct-Current Stimula-
tion of Non-union and Congenital Pseudart-
hrosis. Exploration of its Clinical Applicat-
ton., J. Bone Joint Surg., 57A: 368, 1975.

9) Charnley, J.: Congenital Pseudarthrosis of
the Tibia Treated by the
Nailing., J. Bone Joint Surg.,
190, 1956.

10) Chen Zhong-Wei and Bao Yueh-Se.: Microsu-
rgery in China., Clinics in Plastic Surg.,
Vol 7 :4: 437—474, 1980.

11) Fieman and Yokovac.: Neurofibromaotsts in
Childhood, J. of Pediatrics., 76 : 339, 1970.

12) Hallock, H.: The Use of Multiple Small Bone
Transplants in the Treatment of Pseudarth-
rosts of the Tibia of Congenital Origin or

Intramedullary
38A4: 283—

Following Osteotomy for Congenital Deform-

ity., J. Bone Joint Surg., 20:648—€60,
1938.

13) Huntington, T.W.: Case of Bone Transferen-
ce. Use of A Segment of Fibula to Supply a
defect tn the Tibia., Ann. Surg., 41: 249—
251, 1905.

14) Lavine, L.S., Lustrin, I. and Shamos, M.H.:
Treatment of Congenital Pseudarthrosis of
the Tibia with Direct Current., Clin. Orthop.
124:69, 1977.

15) Lavine, L.S., Lustin, I, Rinaldi, R.A. and
Liboff, A.R.: Electrical Enhancement of Bone
Healing. Science, 175: 1118—1121, 1972,

16) McFarland, B.: Pseudarthrosis of the Tibia
in Childhood., J. Bone Joint Surg., 338 : 36
—49, 1951,

17) Moore, B.H.: Some Orthopedic Relationships

— 752 —

of Neurofibromatosis., J. Bone Joint Surg.,
23:100—140, 1941.

18) Moore, J.R.: Delayed Autogenous Bome Graft
tn the Treatment of Congenital Pseudarthr-
osis., J. Bone Joint Surg., 31A:23—38.
1949,

19) O strup, L.T. and Fredrickson, J.M.: Distant
Transfer of a Free Living Bone Graft by
Microvascular Anastomosis and Experimental
Study., Plast. 54:274,
197 4.

20) O strup, L.T. and Fredrickson, J.M.: Recons-
tructive of Mandibular Defects after Radiat-
ion, Using a Free Living Bone Graft Tran-
sferred by Microvascular Anastomosis. An
Experimental Study., Plast. Reconstr. Surg.,
55:563, 1975.

21) Paterson, D.C., Lewis, G.N and Cass, C.A.:
Treatment of Congenital Peeudarthrosis of
the Tibia with Direct Current Stimulation.,
Ciin. Orthop., 148: 129, 1980.

22) Sofield, H.A. and Miller, E.A.: Fragmenta-
tion, Realignment and Intramedullary Rod
Fixation of the Living Bones in Children.,
J. Bone Joint Surg, 41A:1371—1391,
19589.

23) Taylor, G.1, Miller, C.D.H. am-i Ham, F.J.:
The Free Vascularized Bone Grafi. A Clinical
Extension of Microvascular Technique. Plast.
Reconstr. Surg., 55: 533, 1975.

24) Taylor, G.I.: Microvascular Free Bone Tra-
nsfer. A Clinical Technique., Orthop. Clin.
North Am., 8 : 425—447, 1977.

25) Taylor, G.L.: Fibular Transplantation, Mic-
rosurgical Composite Tissue Transplantation.
The C,V. Mosby Co., pp418, 1979,

26) Vannes, C.P.: Congenital Pseudarthrosis of
the Leg., J. Bone Jointsurg. 48A: 1467—
1483, 1966.

27) Weiland, A.J. and Danial, R.K.: Microvascular
Anastomosss for Bone Grafts in the Treatm-
ent of Massive Defects in Bome., J. Bome
Joint Surg., 61A: 98—104, 1979.

Reconstr. Surg.,

AREBAHRNLE WicE B3N



	sad: 
	asd: 


