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Flexor Tendon Graft

Ik-Dong Kim, M.D., Soo-Young Lee, M.D., Joo-Chul Thin, M.D.,
Byung-Chul Park, M.D. and Young-Goo Lyu, M.D.

Department of the Orthopaedic Surgery, College of Medicine, Kyung Pook National University, Taegu, Korea.

Flexor tendon grafting is a well-proved procedure for the restoration of tendon defects in the hand. The results

are not entirely predictable, it offers a good expectation of successful outcome.

Authors have performed the tendon graft in thirteen cases of flexor tendon injury of the hand during the period

from September ‘79 to January ’82 and evaluated the results.

The followings were the results obtained.

1. Male was eleven, female was two. Age distribution is from 4 to 38 years.

2. Injured fingers were thumb 6, index 2, middle finger 4 and little finger 1 cases.
The site of the primary injury was on area of Bunnell’s Zone II in all cases.

3. Time interval from tendon injury to flexor tendon graft was 6 weeks to 19 months (average 5.6 months).

4. The results of tendon grafts rated as excellent 2 cases and good 3 cases in preoperative “Good’’ group;
excellent 1, good 3 and fair 1 in ““Scar”’ group; fair 1 and 1 poor in *“Joint” group; fair 1 in ‘‘Salvage’’ group.
In the thumbs, the results were better than in the fingers.

5. Degrading the postoperative results were flexion contracture in 3 cases, lack of flexion ROM in 2 cases and
bowstringing in 2 cases.

6. Pinch power of the finger where tendon graft was performed was 52% of that of the opposite healthy finger.

7. As complication, bowstringing was observed in 2 cases and recurvatum deformity of the PIP joint in one case.

Key Words : Flexor tendon graft.
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Table 1. Case materials

Flexion contracture Distance

Preop Follow-up Active frexion

Grade

Good

Digital nerve

passive ROM  injury

Preoperative

Interval
(Months)

Previous

Cause of

injury
‘Thumb, L  Knife

Affected
finger

Results

Case Sex Age

(Cm)

DIP

MP PIP DIP pPIP

(Months)

treatment

Excellent
Fair

27

-10

80
90 40 30

12

25

None

7%
1%

Skin closure

Tendon repair

12
21

—-30

-10

Salvage

None

DIP 20

Pressor

Little, L

limited

Free skin graft

Skin closure

Good
Good

2.5
1.5
1.7

-5

-10

(recurvatum)--20
(bowstring) —15

75 70 30
90 90 40

6
14
11

Good
Scar
Scar

full None

5

Glass
Saw

Mid, R

4
29
28

Radial

None

Tendon repair

Mid, L

90 70 40

full

Tendon repair
Tenolysis

Flask

Mid, R

F
M
M

3
4
5

Fair

3.0

Radial Joint 13 70 60 40 ~15

PIP, DIP

Roller Skin closure 3
20 limited

Index, R

15

Poor

12
3

Joint

None

IP 35 limited None

full

1%
3%

11%
2

Skin closure

None

F 21 Thumb,1L Knife
M 38 Thumb, L Pressor

7
8

Fair

3.0
1.0

-10

70
(bowstring) —20

80 70 30

27

Ulnar

None

Median

None

Excellent

-10

85
90 90 40

26
18
10

Good
Scar

—10

—15

Excellent

80

Good

None

E2EEE

Free skin graft

Skin closure

Knife

Thumb, R  Glass

Thumb, L  Roller

Index, R

M 21
M 31
M
M
M

9
10
11

4%
19

Skin closure

21

17 Glass
Thumb, R Glass

24

12
13

Tendon repair

Skin closure

Mid, L

3

Aol gs EAFLEAE 1) 22 g gliding
Zel 2) BHH-SAAY A0d 3) 4B 1A E(ten-
sion) 4) 29 A BH ¢ AW~ Y (recurvatum deformity)
5) x4 2 Q7 bowstringing 6) AR Z e 3
%< 7]A1%-(lumbrical origin) ¢} SHWF Helz A%
lumbrical plus finger 7} A& 5o gk}, olaly FAE
HAA37] HRME AR =L AxzA, fo
32 g2 wE, FAFAY AREE FFEF, 2 Y
FAYA R, FAAAL AN (AR dJ)7 ¢4 4
2 7= 22 A9 o A3y, YA
717} 44 e)rh,

AAEL AR YA} TANA 19799 94
Fe 82 19748 29 6 /MU A% 1399 Ao
Alg fAle] diste] 2AJAL SV 2 ARE ¥
Ma E9n 3 ohg# Ruste wield.,

E oY

1. 4% % o¥

4 119, o3 29elgion vol 4A¥EH 384
Apo) olsiek.

2. 45X % R

Aol &4 #2e FA 64, AA 294, FA4
#, 2x 14 olgdon &A4RdE 25 Bunnell¥ g
Zone 1I o] i c}.

3. d&EAe el

£ f2d o e 59, knife 34, pres-
sor7|A 23, roller’|# 2@t A7E 1ol
SAA) A4 A& tidy wound 8 ¥, untidy wound
5# o]t}

4, HaNoz B Ho|AF 7ixle 7|7t

Table 2. Preoperative status; toyes classification

Good Minimum scar of injury, limber joints,
absence of trophic changes

Scar Cicgttﬁx of sufficient size, extent and
location to impair the surgical exposure or
gliding of the graft

Joint Restricted in passive motion

Multiple: Tendon injury in more than one digit

Salvage : Devastating injury in which preliminary

surgery was usually required
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Table 3. Grading of results in fingers; by W. White

Range of flexion Distance* Flexion contracture
Excellent More than 200 Less than % 0—10
Good 180 1 10 — 30
Fair 150 12 30 — 40
Poor Less than 150 More than 1% More than 40 (60)**

* inches from tinger tip— distal palmar crease, ** in ring and little fingers

£4F AolARAY A2 6F3E 1944 Aolo]
Qem 3 5.6/ 4eldtch

5. ZolAEH XA

HolA Mg X2 AFEgat A 3% 9
d, x84 34, Aol 14, HFol4 24,
silastic rod 4t} 1%l (case 2) o]%lc}. Case 298] A%
pressor 7] Ao 9|3l H Lz FAAE R AFdR
+ dsled Az o F-3 33 A Y3 F delayed primary
tendon repair & A3l ot F9 ARzA 3 §3
22 FFAY J%e 24T £A FRFFA MEF
Fo] AA I olAEg AYstdrt. 6 FF silastic
rod & Ablstar 209F o)A AHelAeg Ay &4
t}.
Zol4 &4 Al Boyes? ¥ 9] ¥F(Table 2)§ u}
2t #A s =d Good 5, Scar 5, Joint 2 ¥, Sal-
vage 1 #oldch. €H FARAY +FEFAY] A=
Atole 28 717 FFAA M BELETYHE
HA2 F F HolA&g Ao

FE U

HAnty stell A AW & Ao P dNE 5
Ao e A 93 (mid-lateral) 2.2 sty AAI YHE
p33tgden o ANE $AFE ARNEA G2 53
Fol AAE Bt &A™ &3 A2 AY AAS
ey Zh5E @ e RERE f9n RE #35)
EAHAD AFele Aol Ald AANAE 4 3
2w o] S A, 8xEF ARG HAZAL F gy
+ Camper’s chiasm7}z] $t4 AAFo 2y gz
+ HFd =2 AANYZ ST FAA HdE 4
Ao At Adsgch AANZTAL FAYE
eF0.5cm ¢ Atz ERE I AR A3
el A dgstgdvh. F940L 2% (Palmaris longus)
2 ol 43drh. FHHUL FAE FTAAA YAAZT 7]
Aol A pull-out wire2 ¥t on THFE AA

Table 4. Grading of results in thumb by White

Excellent More than 70%*
Good 60 — 70%
Fair 40 — 60%
Poor Less than 40%

* Range of active flexion of IP joint compared with
normal opposite thumb

Table 5. Results

Pre-op status Excellent Good  Fair Poor
Good 2 3
Scar 1 3 1
Joint 1 1 1
Salvage 1

Table 6. Pinch Power (Kg) by Preston Pinch Gauze

Post-op Grade Site Affected Normal %

Good Rt. mid 0.6 0.7 86
Good Rt. mid 1.6 6.5 25
Fair Rt. index 3.7 6.4 51
Exellent Lt. mid 6.0 8.4 71
Poor Lt. thumb 5.2 8.6 60
Fair Rt. little 0.7 35 20

Mean 52

£33} end-to-end- ¥ ¥ttt o o) A x(tension) =
%3 9] (neutral position) Bt} =3 o glAl g )
AA A& #29 34U E 3 BA A &
A FRAARFL FAlel skl Case 493 Caseb
drae 82 2474, Case 1014 H& £ 0H
% Case 1194 & @AY AFAAE 3gio
FAAGE F¢¢ F AF 3N A Hdagdzn
Ag BF 4=, FANE7 #H 60~80%, TA #
A 20~40% FFAA 33T FAY F RedE 5
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Fig. 1. Recurvatum deformity of PIP, middle finger.

& A=srdch
Xz ot

FAHBA/NNLE A 64NN HA 27142 B F
157 delsict. AABAL 1) 3 7 #HY F 3¢
9 2) #3FAA A< (finger pulp)Ale] 8] A=
3) 2ETFEEL AHLAEZ sl White'™x 9 Az
71EE o1 438dch o] F FXTEY A4S AAY F
A A%, #FA 22& 605 1449 7A$E Poor =
3} (Table 3).

TR At FAL #HY $FAUeE 1 AHE
w4 3t} (Table 4).

+74 GoodT 5 ¥+ exellent 28, good 3o
%<4 ScarT 5 ¥l exellent 13, good 34, fair 1
#dolgdet. Joint 2 @& fair, poors} 2+ 18 eglth
Salvage 1 @l 2] 7% Silastic rod At} ¥ olxtzgloz A
o143l fair9] 444 <dglvd(Table 5).

¥R A4+E AHEd €4 Good 43, Scarl#,
Joint 1 H o]l <% exellent 3 3, good 2 &, poor
1#fojd el

Poor 1 dl& ¢4 A #d £EFLFAP) B
o] th.

€F FAAY AN FFTE 38, EIZEEFY
7+4 3 @), bowstringing 2 =7} Vebytl,

ScarZel A €6 ¥R FHAESY ¢F A
7t Ao dAstgedd g faAez YA} BE &4
g 24, 13 (Case 5)& #xaAAstg o} bows
tringinge) vtelm o E 19 (Case 10)& #ANAL
3tz Estgdem 2 A3} £F bowstringinge) viebyt
o}

Joint 1#(Case 8)+ % AW TFFHE 243
°] poor ¢]givh.

6 #l o A pinch gauge(Preston Co.)& A}43l< fin-

Fig. 2. Bowstringing, middle finger.

gerol A & tip pinch¥-&, thumbe| A& key pinch®-&
SR ed &% sl & o H§F 52%9 pinch
4g depdol 4t 2HANE BAY 4 AAHTa
ble 6).

FHF o2 e SHABHAA Hubr] ¥ (recurvatum
deformity)e] 13 #A=U AAFZ #H FHo 4
bowstringinge] 2 # #&= A} (Fig. 1, 2).

2 #

FAZA €422 He Holae A9 7|7t e
o Peacock”® FA4F 634 1257} A 72 34
3 Harrison®& $4% 3F 9Ye delayed primary
tendon graft& Al#sld & ML A ge
Pulvertaft'"= 6 744€ ol4 AAd A= FL 4A
€+ 49z sk AREY A Hd 6 FolA HA
1970 €do1gle Tubiana'®& $4% 2 ~ 3714 Aol
Ag Al ALH §-F, AR, HEF ] 9
€ delt F8 712 Jige dFrzAe] Fddsldz
I FHAFFEE) AdEZ A F AL Ade A
°] #otx sk

Pulvertaft'®& Hoj4¢¥ &g =g AxE o
< A$E8 70%2 B3 %5 Boyes”& A9 d oA
€ 90%, White'¥& 51%°l A t& ¢ wgt A3 8 9&
T dg ok AAEL ¢4 Good group 3 Scar
group& o2 & of 1055 9 @le)A goodol4te)
A" E dgdvh €4 AE 7t Goodal groupA X & &F
A el 3oy FeAd AL Fte] Y Scar
group ¥ Joint, Salvage groupel & A He] Egslyd
2w ol €A EF A A E FYE vA
ot Boyes® %9 wirel Udxjisigdcl

£d 38 EEELoR FFTFS Y BASF ST
AgE A3 ot £F olfol ZFrlsle Aol
Ak Aol sl A3 Ax FTIFFFHe] vebyt
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oo} Weinstein'¥¢] A&z} 7to] ol Ao]A &l e
A AR 2@ FAL Felslrh. HAEY FdoA
ZFaFEo2 £F% AAc Astd A4+ 3%k

22599 ae 3ddM dAHged 2F 1
de £ELEAL F4EAeIded FIFRE A
& vlFo] Hol $A4EF AAES AU Aol U
ozt ARHY. e 1dE €F A% dfod =
t}& 1d# & bowstringingol H<lelsirl.

o)A AAEE T4 FH 4 (neutral position) K}
23 o QA sed 2 olfe Hdd & FFEH
2 ZAolzk oA e Aol o]zle] A 5 U
o] hzt4¢ 34 HW oAAnHE Hols}l Fir] HE
olch, AptA o2 Z 9 (neutral position)el A8 213
& AR A% A3 247 4 goh AAEe A
29 £AZIYNE 71F22 Hdrh

Fap&A ez Q3 bowstringingo] 2 & (Case 5, 10)
A FE=Led FAEFL FH FHANA A HHt
Bowstringing & 23 ¢899 #2g oprlstgdon o
28 €% 4Ae) Assigich. Bowstringingo] %3¢
4<% Bunnell?®H & ¥x& 714 o224 di Folx
% 9ot s oy olgMe EFEIHY AoeFx 0
2 BARAL e Agse dolx A FAS 9
202 &4 g3 B3] A, A 839 AAL A4
<o slolA "5Holzt ¥ 5 glz FXAAFIAE A
T¢ NdE $ 9e AEZ AT FFe] e ASds
wrEzae] AA FAMAE FAl P3P A silastic
rod& A% F o3y AolAe g Ast: el F
.

28R B- e AHukr| Y (recurvatum  deformity = hy-
perextension) o] 1#(Case 4)ol+ ## 5%+ Boyes?
#= Camper’s chiasm-g ¢34 A ¢ volar plate
laxity 7} ¢l.e.d o]e]dt 7|13 o] A 4 ¢l retinacular
system& & B3ste Aol 2 el F8dvtm 34
o Aurge ALY AAGY 2FYoR s
s Aol AEE of Flge] 4uch AA ekt
£ olfE 2AANRY FHNAY FR22 AW A2
247 A Felet ek

£% ARl 9ol FA A% 643 £ Joint
ol 13e]4 AdAe] poordd A& Aelstd 5HedA
goodo] 49 AL Jepe] A Bt A7t F
gkel.

AolAlg AlWe A pinchde A2e) %2 2
AHded €F 4LEFY o 3444 T2
stoith. Pinch® o] <3tz <ste AR A$ A=
tie] BEHE 34dtgen 18 Fxlad A olF F
Z=(chief complaint) & 3l& ¥} g

2 o

A AEL 1979 9 YHE 824 149 Alelo] FE
Ay e aat wANA 1338 FAFA EARANA A
ojAe& AlYstgen FHAAY A ot o Ak

1. AY 2 9 3= 119, 92 29ed2ed 4
ol 4 A¥E 384 Alelelglch,

2. &4FA Q F4 Ao &Y FAEe A 6
#, A 2, FA 48, 22 1N &444
= 2% Bunnell® ¢ Zone Ilo}glth.

3. AsRez HE AeA g 7AY 7L 6FH
e 19709 Alelelgleny B 5.6704 o]lvh

4. AH &3 GoodT 5+ excellent 2 9, good
3#eolda €4 Scar¥ 5 3+ excellent 14, good 3
@, fair 12 ojgict. Joint 2 2l & fair, poor7} 2+ 13
°]gl o Salvage 1 #l9] 2§ olxtd Ho|ygg A
ste] faird] A3 & Adoh FA9 A$ 64F 547}
goodol 4ol A& vty FAA e} A#s) }F
3t

5. €F AAE Ailste 59 Yd22HE FFTF
% 34, 2FEF9FL 29, bowstringing 2 8 ¢l
o},

6. ZelA g AP 29 pinchyxd & AZ9 52%
oo &F AAA: TR

7. Bowstringing& 2 oA Jelgod T4AaA
9 Aukr|Ye] 1A #AHAL
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