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Reconstruction of the Old Flexor Tendon Injury in the Hand

Jun-Mo Lee, M.D. and Ki-Hwan Kim, M.D.

Department of Orthopedic Surgery, Chonbuk National University Hospital, Chonju, Korea

The old flexor tendon injury in the hand seen after 4 weeks from damage and associated with
crushing injury, heavy scarring, fracture and infectious state has the difficulty to deliver the flexor
tendon through fibro-osseous sheath and the pulleys. Treatment method depends on the circum-
stances of the injured flexor tendon and surgeons' judgement.

We have treated twenty-three fingers of twenty-three cases, who had old flexor tendon injury, by
advancement and tenolysis in 1 each, tendon graft in 5, and staged tendon graft in 16 from March
1989 through February 1994.

The result was summarized as follows.

1. The old flexor tendon injury most commonly occurred in the fifth finger(11 cases, 47.8%)and in
zone [ (16 cases, 69.6%).

2. The most common cause was glass injury(15 cases, 69.6%).

3. 21 of 23 cases(2 thumbs excepted)were evaluated according to the original Strickland system.
14 cases of the staged tendon graft showed excellent(6 cases, 42.9%), good(5 cases, 35.7%)and fair(3
cases, 21.4%). 5 cases of the tendon graft showed excellent(2 cases, 40%), good(1 case, 20%), and
fair(2 cases, 40%). 1 case of adhesiolysis and 1 case of advancement showed excellent and good
results each. Little difference is observed in the method between the staged graft and tendon graft.

4. The degree of the associated soft tissue injury should be evaluated by the experienced hand sur-
geon before surgery and the delicate balance between protection and mobilization during the postop-
erative weeks is important as well as the surgical skill.
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A%E FHnRT A EAsle] Haste wlolt),

1. o7 chat

19893 3¥HE 19949 29712 AEUstuHg)
Byelaely 4o 27 Ay &40z Auy
I FHL 1 ol FAVMEIEY 239, 23 E o
4oz s¥et, Y FRoA FAlA 244 o4
&3 e de e, AHETE Ha ¢ 8A
HE A3 454712 oy 204 t)ke FA] g
A Agsgen A¥aes AHdA dAelUx,
20th et 30Ut 212X dxHoz @it &4
FAg 29 A5eA7) 1182 4 gkm, A3
2 53, A2 38, A4FAL} Fx)71 2z} 238 0]
Ak, &4 T A2l 1632 7HF BT,
A17go] 28, z2lz AM3FFe] 5801} (Table
D.

&39S BE fed 2@ @il 15812 73
Btz Zhdel 93 o) galellen, 77 o
T AT AEA FEF VA6 A £2 FRe
dAxzz 9 23] HALdol 4z 1l
(Table 2).

Table 1. Involved tendons in finger and zone

zone
}% I I I

Thumb

Second 1
Third 1
Fourth

Fifth

Total

0O = f o= N
N W W N

Total 2 16 5 23

Table 2. Causes of injury

Cause No. of patient

Glass 15
Knife 6
Automobile 1
Sickle 1

Total 23

THAF AR2e 492 AEFeo] 183, A
ellX A&l o] AREFeT APHAd
7} 48 cllen, HPAEY 1He Ad8de 2 o
Folygo] AYFHU}. F3F epPdelM HiE g
e Ex 42 AB¥E 59 A8E L1 FA
TEAT & F42 JLHAD 71e &F
10¥%6 #7319 1ok

TE Uy

A 2, 3R 9 179 28dME A oo
frEtele S AYsds, fFdeleocl AdsiAy
E7Fs31H dolde v dAH AAALE HE
Al #H1E d¥ed, ¢ 234 239 A9 F
Az F2eo] HY7E WA FAud 18HE 99
ARBHE 599 C3gANA #Fdtelgo] 7Hsdsd
2, U9A] l#le A% f3E 2o viad PP
T FAAASS AT F AXNZUE 99x19 €
#el 44 (insertion) ¥-o AEFF F A2y
(advancement) ¥ &7 (pull-out wire) 2=
€ FAlel AlAstden 238 EFolA mFol (rub-
ber band) & ol &3l 27 +F& AY3Ach

379 58 AsldMe 7% (tendon bed) =A<l
E3HE Fa20UL, A FHHY fFHel Ax =
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A< A3t

A3 AEP=F, FASFEEY FAsE F2
2 AR 1d IE Ad=o] UL 1HME ¥
198014 2WEF B9 NEZX AR, FAF
2H3 AREY 5o TN 41 g2l3 AEF
FABAE] LFUAS detaigden, 193 Al
M e BELS F3 N8ZAE B HFFH
BARTE APAAR oY, A54A] @ 24 72
1EelM e 85 £219 42347 ek &2
A7 UAE 28 EF 27YGo|ed, BAF A
A29% A4 €8x o4 AW Fukel W (tendon
bed) M= 4T #3E BPou, £&3oz &3
FRellA frahteleo] sMestdem, A2 ¥ A4 &
o] Aglel ztzt H73 4rlElvlE 9 5ueln|E g
AeiH AF (Hunter rod) & o) &3l 1z @4
A 2AAAEE APBAN, &8 VB L ol &3}
o 1M e AAdEE, 1dd4e N3G
& NPT, FEURREH 4F ol A
A A2¢9 A4 E3le] 95 T FA &4 B
2 78NN AARE R 2AE FEHe A2¢
A4gAe] gode] BEsle e4doz AE A
AA 194 AAHREE A3 (Table 3). &F
TEE, 257 E FHANZ FEuR S A3
I A EAE 2FHA ARE YA =
& e BUE sl /AN A8H £A&
€ AR e 23F R 6F:7A Y 7|ede
FE R BEE AASte 9EH FAEEE Al
3le] 8FRZIA & o3 T WAMIARAAG e
< A9 BEH AFAL F 5 #HEsm: SbE
@ 3 FH e FAAZ

Table 3. Operation methods

Technique/zone I I @I Total(%)
Adhesiolysis 1 14)
Advancement 1 1(4)
Tendon graft 5 5(22)
(neurolysis) )
Staged graft 16 16(70)
(early secondary repair) 2)
(pulley reconstruction) @
(neurolysis) )]
(neurorrhaphy) 1)
Total 2 16(11) 5(1) 23(100)

13 AAREFE LT S ARy @
oA 27 (palmaris longus) & °] &3 231 AA
A€ APsged, 994 1790 vEFA
o] EALE ol &% AEFeT A, AEZAA
(pull-out wire) B#EE F712 AlYPsigzn, A
Ho] 579 Ee ARFA ) F(fish-mouth) ¥
Peg 23 AARES AYsHen, ¢ ¥ 1%
tl (rubber band) & ol &3l R ETY ez =
719l T8 FALETE AR, 6FM4 &
% 2 A% #A2A &5 A3la 8F e §
A AHET, 1257 AYY $5& AP
c},
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BAR HFH 3 5ol 7Fsd uldA dAF
AAAEE AU 13 A& A2
(zig-zag) WFHME A28 A4ERE FAoz &
FAA<IH A, A1F9ANN A57He HA @
AAZ2DE 247 AAR F, HEN AF3AE 99
A AXNZD ZERC MEFFY ddeez B85
I A 298 A5TY A4, 5 ARN2A Az
gl M el Ferlolls H%5H EFE A
A AFA0] Feliglel R=PA vnFL A3
At FEF QE FAM EANA T EYn
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3, 13 APREF 7Y 22 eES APIAE
d, Y94 2de Bgd A3nE E2AF %
T35 FA0E o¥Hdog Algdsle AEE 994
A2 BFERA UdEez B B ©
FE 0|83 A&7 (pull-out) &S A8
o FAE Y J3d 9990 YAFHew
BT F, A5TFNA AFHAY ZHRE Fold
A QA FFAE ASTIoR YA, A5 A=A
29 oF(fish-mouth) #4202 Biaiar, &
THEE FHAANZ SHE b QHF A4FA B
ot o 2FHAIZ XM Bislgnh &%
ANaEd 23S AlPstn %9 (rubber
band) & o83t AFHoz FX|9 H¥H 2=
+E€ AFAT. €3 23 819 A, A55A
AARA BHe] < 5= Fxe] SFNAA PN =
FAE BATEHAE Boln, dA FAHADA 2
F3la Slk (Fig 1. A-QG).

&2l 2

234 A2 & F5 A2 2796 /2
AE €4< dn APAAEF BA=, 14 1
ARt Wesiov A53 FARE L3Ede
e}, A1DA AAAEA AAHE dA 22
< ol &3t A2¢ A4 EAE ADsG e Y
F F5F UL o3 294 AADEL A
3t Auednged ¢ s AILARE v
H FRE ol 8std AFH FALEH A @Y%
et FRE o83 $FH #A AA 2 22
T AU eH, A4FA d9xe] AEFAE
AAR F, FA9 FHAEE NS} F BT
F29 doMe 84 B AP 8L A
2ot A3 58 AFden, €F & 857t
A ARAE2AYE F AVNEE3A o 127 €
LY Eo|9 e 2x2 T FAE AFANALH,
¥ 24 670 FAA A24A d9XdBEE X
g F29 %%+ Fig 2. A-O).

4, ot

B2 2818 A% 218904, Stricklande] &
7l (Table 48 ol83tgerl 494 B8z} 29
AEBAE Ztzhe] F2EFY FoA e T #Ae
Zt7ke] AR AR T AFLF 15 17554

et AEE2 Adsded 85-100% 5
(Excellent), 70-84%% %3 (Good), 50-69%%
HE(Fair), 50% °l8l+= B%(Poor) 2.2 BF3%
t},

g el g AAe 179N AP /3
AAeH MY 28004 Ztzt $59 Fse] 4
HE dAen, 337G AlgF Aol &S 28
A $7(40%), A7RAGET FAd AP 13
(20%) 1A %23 ZBRE AAR, FA7ILE AF)
A @1 27| Fol e 28 (40%) oM BE
9 ZAE Idhen, 27940 SAA ANPAEL
AR D 148F 631(42.9%) M $4, 53
(35.7%) oA k&, 33(21.4%) N4 B2 AAE
dReH, Bge] HAAE AU e 13 AL
A 3} Aded AP TAF9 38l
Aoz F 213F AAY 138, Ao)y& 21,
azn 9AA Hold& 63l T 93 (42.9%) N %
9 23E A3, FFYEE 18, Adoye 1
g, 2Ela 9AH AAdE 58 5 731(33.3%) ol
A F39l AFE AAH(Table 5).

& 79 w2 FAE 2 A17g 2864
F 189 43 189 2RE AA3, A279 14
g 5 78 (50%) ANA 5, 43)(28.6%) N4 F3 3
AHRE dRen, A3TH 53F 28 40%) oA <
T, 1#320%) 14 <39 ARE Yk BE9]
A3%E ARD A27Y 39 A3TY 28 2T
¥l FHIAA BPA A7|d RAsigon, A5
g A3 BAlY &% 27 2% 59 AEA
89 A&A o2 FABAF dolde o F& 2
€ €< # 3UtH(Table 6).
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TRAX S YA B2IJA &3 dsld 4z A
el AgEE BgE A9 AfAYe 2ys5
A% FHo 2 F94 (surrounding bed) 7 &
3 RAHEEMN, X250 B5AA A A
o 9¥% EF71% (gliding function) & Wajdld
AT FAEFC] AFATS WAY Brlsa
o =3 &371d 2 B G5A 7o), &%
5 24 9 £33, €F QLAY oA 8949
uet Avtes gFsiA Jerdo.
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Fig. 1. A. 35 year old bus driver received the first

stage tendon reconsturction using Hunter rod.

B. Lateral radiograph of the Hunter rod in
the first stage.

C. The second stage tendon reconstruction
with palmaris longus tendon was performed.

D. Fish-mouth suture at the proximal juncture
and pull-out suture in the distal phalanx.

E. Early exercise using rubber band started
at the first postoperation day.

F,G. Final results in excellent range of mo-

tion.

2 7l5e] AAelAM, Ee ARl &4 A
Sole 2 A2l AFselel e T MY
zA%0] AH. old HAZAEe| FzHTIE
o3} Aegeel Hed Ate A2TIANE 4
¥ 65714, TeE AxZAe 298] 3o
ANR ZASE AIFNAE 3FAA FHeet
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Fig. 2. A. A2 and A4 pulley reconstruction using FDS was underwent in the second finger of 23 year old male.
B. 3 months later, the second stage tendon reconstruction was carried out using palmaris longus tendon.
C. Tip to tip pinch used to pick up small material at the thirtieth month follow-up.

Table 4. Strickland's original and adjusted classification system

Original
PIP + DIP
return
Rating %o Degrees

Excellent 85-100 150+
Good 70- 84 125-149
Fair 50- 69 90-124
Poor <50 <90

Adjusted
PIP + DIP
return
Rating % Degrees

Excellent 75-100 132+
Good 50- 74 88-131
Fair 25- 49 44- 87
Poor <25 <44

(PIP+DIP) flexion-(PIP + DIP) extension deficit

175 degrees

Table 5. Resuits of the treatment

Excellent Good Fair Poor Total
Adhesiolysis 1 1
Advancement 1 1
Tendon graft 2 1 2 5
Staged graft 6 5 3 14
Total(%) 9(42.9) 7(33.3) 5(23.8) 21(100)
Table 6. Results according to the injury site
Excellent Good Pair Poor Total(%)
I 1 1 2( 9.5)
I 7 4 3 14(66.7)
i 2 1 2 5(23.8)
Total(100) 10(47.6) 6(28.6) 5(23.8) 21(100)

X 100 = % of normal active PIP + DIP motion.

W, A4793 ASFGANE AgR 2329 75
o2 QI3 3F Ee 437 APsE Erbsdicin
o, 2FAELF 437 AR HH-F2
{fibro-osseous sheath) & &zl (pulley) & 53 2
T B ul$ o] w&el oWl BHH
@ FEDR BAxe st giokd 194 23e]e)
€°] A3¥Egn JYA?. ARET F4F UatE
o] 10¥3 18Yol] W3 279 &4 23ldlA o)
73 (Loupe) & 4-0 E 6-0 Yol &ALE o] &3l B
3t 27|82 APIHN o At Azt
€ T AR en, FAF 4F XdEHA Y4
A27GH A3THe TaolME FIZH0] A2 EE
A4 BAe B8 HR-Z29 AT 438 2o, 0
gleA oA 2 @ J|¢ (@) T 2= Je
o] g3lgen, mdE 29 2L LA FHF
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(42.9%) X 4, 5 (35.7%) X <=5, 39
(21.4%)4 RES ZAHAE Ao 113(78.6%)
A Fzoldel FL AAE ANoH, doXeg
AP F 581F 281 (40%) M 4=, 181(20%) ol
A %, 28 (40%) A R d3g Atk
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