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Occupational therapy of Zone II at flexor tendon injuries

The results of 10 flexor tendon repairs in Zone II of 6 patients are reported.
Profundus and Superficialis tendons were both repaired on 5 digits. The others were
ruptured only at Profundus tendons. Postoperatively patients were managed by an immedi-
ate active extension program, using a modified Kleinert technique and occupational
therapy. The final evaluation of the repair was done by the% T AM system (Strickland)
and Buck-Gramcko system. The result in 9 digits was Excellent, in 1 Fair by % TAM
system. The result in 8 digits was Excellent, in 1 Good and in 1 Fair by Buck-Gramcko
system. This study suggests that early mobilization and occupational therapy may be an

important part in the postoperative management of flexor tendon injuries.

Key words: Zone II, Flexor Tendon Injury, Kleinert, Occupational Therapy

BAECcsBIRERoESIc X b, MER

L BErELRREDBEEDSIEND HHE b

F o Zonell DFER T, BEIREHECLT
FDP & ¥3) LEIEEHE (LT FDS &+
%) B ORI LB MR o
BRELTCNE, DD, Zonell TOEGE
BT, MEEROEEC X 2RBEE L
LR TEEOWELELTIENnE v, £
DFER, THBOWENELNT, WHHRE
BREABDEL B ERD B,

%, WHRIBEHHTH-TH, Kok
NHRIR D, —BELFER & o T B,
Thic Bk &, 19674F 1 Kleinert?
LIZXVIBBIh, TOHEL OWREB X
hiERILE hie TRIESEE ] B—RM &
Teotze LT, TORHBEI/HRE Sh
T 529,

MBI BT h, Zonell BEFIZHL, F

1) BMAZEETWERBE Y ~€ Y 5 —> 2 v¥ ; Kazuaki kamijo and Shin-ichi Takahashi, Dept. of

Rehabilitation, Shinshu Univ. Hospital.

2) EMRXZEREGENAFHEERESS . Jun-ichi Shimizu, Dept. of Occupational Therapy, Sch.

Allied Med. Sci., Shinshu Univ.

3) fEMAEERREFAE | Yukio Nakatsuchi, Satoru Saitoh, Masato Hosaka, Hideo Tada and Satoru
Matsuda, Dept. of Orthopaedic Surgery, Shinshu Univ.Sch. Med.



2

FEIZ pulley & F\ 7 splint #Z3% L, /UK
MicEEEEFICEE L+ v 7 5 Rub-
ber Band Traction (LAF RBT &3 %) »17
W, BHIX D IP SO EE EBOBEY
HEET 5, Wb B Kleinert & AT
5. T, JElhfEdEE, BoBEM DR
i, s A B9 & L7 dynamic splint %
ATHIRR 21TV, BIFRBE RS,

X R

X IL19894F 1 AHH12H ¥ Tic, H¥kET
—RIBEM % BT L7 6 HI1016 T, FHixld
&~ 48 (F130.85%), FiE 5 Hl, ik 14l
Tholee TOAREE 1 ILRT, &l
FERT?D clean cut injury TH b, 54193
X knife injury, 11 #5X glass injury T
Bl

VB TETHE I h, FDP-FDS 0

x1 Xt

661 103
e D148,

%

iE Bl
thig 248
BEIE

Rig . 345,

N 448

HOWEND -7 3H15 /1L, TXTHEH &
b ICEE IR,

AEAR

BT, EAMIZ Kleinert o R E By
B7r 77 siICBECCIIERT-70 (E2),

FMBHCIEERE LUTOT &£95) %
BitA Lt AV =vF—>avik [hE AL
THRIE > Tdwidiewd, [BEIICHE 2k
L TRWFiew ], [F2ld v{EVWIEI
THFTWTEWFR] &, BERFEHEYPO
ZfT -7, £ LT, gD MP, PIP, DIP B
Hid R KPRICB B PTRE & 35 7o diT, FiThs

X1

extension block split « RBT

%2 EpRREROFNESRET =/ 7 4

Ope 1 2 3 4 5 6

o

RBT & ext block spilint

active finger flex

7 8 9 10 11 12W

active wrist jt ext

T
massage of scar

blocking ex

stretching & dynamic splint

vibra bath

submaximum ex Max ex




Zone L2313 2 JEFHMERES TR 5 EHERREL 3

DD FRIC A CFRM30~400 FEENL,
M P Bi&§40~60" JE#RAL T, FEIHIT pulley
% fF 1F 7= extension block splint # %% L
foo MBI JEFREAEE L, BISHER)HHE
BFTxsX5c, $9100g 0E5|HD RBT %
To(®1), ¥LT1HIZ3E, £10@E&E
B, BER T TFE AP EH) ofbBEih &
splint 12 X 2 HIRATD HE5EL M EEE &
EB LI, ok, HEMFRICHRLAEL
TuhiE, BOBREMTRIL BTN D
i, MP Bfix e E i fReF L ¢, IP B
Hi A BN AR R 3 5 B b BF 2 CTHT - 7
Ebik, HE Vv —=v 7L LT 2KMHEBI
10EOFHEBHREZTT 5 & 5 canLis,
BHL, ZoRoAFFIBFELHERL,
O W TCHBEEHFEOIRR & 7B 1o, B E
BRI L XD, splint THEIhR
MBS AP - ) LHEEECE T X 5 sl

K 2 extensor dymamic splint

#* 3 Classification of % TAM

GRADE PERCENT OF RETURN
Excellent 75 to 100%
Good 50 to 74%
Fair 25 to 49%
Poor 0 to 24%

TAF (PIP & DIP)—Extension lag><10O
175 degrees

L,

2 BRBRIC, BEBOHYE RN
fE e, BOBELHER LI, FELRD S
BEw3, BEEEORECMHES, MiEg
wOEETFEXT o, ¥, TOHI VR
BUREE b BAsA L 7.

3 3B 5 5, extension block splint @
FRIfi R X O MP B0 FIB A E X R4 1T
R &€, RBT #EEL, FiE0 BEEME
By ARG Lic, A2 0o 248
[EIBRE e BB E) &, MP BAffi 2 BALICEE S
i IP B0 % o BB JE i EE & 17 - 7o,
%7z, FDP & FDS 0 ifi#E DA HIT i, s
EAREAICEE L T, B0 PIP Bfioa%
HEYE# 2 2 5 BEEB IR ETT - oo B
OMEENEER?, > TEhvyr—2
ix, B, ABEYL#HE L EMG  bio
~feedback FIFE % LM L 7o,

4 BRARE 2D, KR/ HIRF D & splint
REEIR, T, FHEEO BB HRES
AR A BAIA Lz, RRFICHERIIO < v +—
L EBANTER L 7o

5 BRBRE D, BEROBBESLED S
fedbD T ryF v 7Y EBEBROICERL
Tro Ei, MR X OHAKom LY BH
ELIeR7EDOELIEEIT -0, Eih
b T THLRD L RIFEFICIE, B
58 3l B2 & ROM 3l $f % 3% 42 T extensor
dynamic splint #2335 L, FIEEMES LT
b (K2),

6 BREBRE D, DB AR O IUE Y
WHEE L VWEBOE Y, % RBFOIIK
wBIIA L7z T, ADL it 5 EF0HH
REHANCHT LI, BELISEEXDR
BREOWEAEM DT 2R D T FEGNT T E
DR EHEAL 7,

T BRERE D, SR e IUE & OV



4

HoELY B E LT, power grip Iz X 5%
= v DEFANER BB T,
8 HREBE 0 LBEEIB R L7,
12888888 5 b BF O HFIR 2 £HHVIC
BB LTz,

i ES

A FHIIRE I 3 1) % 16 IR B % %6 TAM ¥k

(Strickland®) (3 3 ) & Buck-Gramcko #7
GR4) X HHE LI,

BRI, % TAM i3, Excellent 9
¥§, Fair 1 48 ¢, Buck-Gramcko & T X
Excellent 8 &, Good 13#§, Fair 1#§T»
D, B -7 (E5),

Fair @ 1 #813F) & F/ N5 FDP Bihizd
BIcHY, MeOREMCHIREIB - THE
FIITEEL, MEIBCEBBCERL
Tefed, BEPFH LIy —ATH T

# 4  Buck-Gramcko classification

A Distance finger pulp to distal palmar
crease and composite flexion

0—2.5¢cm/=200" ---»eeeee 6 points
2.5—4cm/=180° ---eeeees 4 points
4—6cm/ 21507 eeeeeees 2 points
6 cm/ <1507 ceeeeeees 0 points

B Extension deficit
0°—230° +eeeenee- 3 points
31°—=50° eeeeeees 2 points
51°—T70° eeeeeeees 1 points
ST0° ceeeneee 0 points

C TAM

=160 ceeeeeees 6 points
=140°  -eveeeee- 4 points
> 120° ......... 2 pOintS
<1207 seeeeens 0 points

Score : 14-15 points=excellent
11-13 points=good
7-10 points=fair
0-6 points=poor

OT ToMEIIFEMEIE I ~4 » ATh-
72o #I3 2 A CEBEREE e e, BFHHE
ROEHPICBER TELr —ADBIZEAET
Hote (FE6),

MR 4 » BEBELC1BIE, 3 » A
LAEE & nIBHIRFIBR 53 L TV BB TH -
7oy, BREHNIZITEE S R,

% =

FiRORBBHRBEE =53 5 Kleinert #:13,
MEH X D, splint OHIRA TAIEE7e &7 E
Bo, BEMEERSIOCMERMETS Z L
X, BoOREIRCING BRI % &/NRIZH
2T, WREBEBOWELBLZ LN T
BHELENR T B,

LUBLCERE L T X o BEH L, Kleinert
O BRIEBFERL TN 2, 1P BAEI o JE fh 7 B
{27 %I, extension block splint ®F &
B pulley #%E L, RBT 27 5L%ETH
Ho THIX - THRERD X D RIF\BEN
LR, BEEEOR LKW L%
%o Flz, SGEGL I e &R, B

®5 THERE
%TAM # Buck-Gramcko:
Excellent 9 8
Good 0 1
Fair 1 1
Poor 0 0
(HA7 1248 DED
R6 EEAHEBEE
REB AR 9% TAM
(A)  Excellent Good Fair
1 / / 1
3 8 / /
4 1 / /

(BAL IR D)



Zone iz 313 % JE MBS IR 3 5 (FFEH L 5

VR OEEE B E /e clean cut THofc
Ed, ROVERNWELNCERTH- LB
bbb,

iAo T, BEDOEIH-TH, &%

{ D7 — 22U 5 IP BIE o JE h #fE i xf
L T, extensor dynamic splint #ZfH\u 7/, &
o splint 1%, EERExHEL T, IP B
Byl ET 5 L, HIIIEIRAIE D R
h, FRATHh-1TEE 2%,

H%h e splinting D 7= 1243, BIMERE DB
BRESCTEMITRAE,LDS, BREBEORELH
TR 2B ENEETDH 5, Extension
block splint ®FEE&T & MP B &SR
A, BERORBOBRECART, RESL
NHERETH S, T, extensor dynamic
splint & 2\W\Tix, fERSTH 5 REE I
L, HwEEAMCES TS0 TRRFAE
Kbt FODITIE, BEOEIZF = v
7 L, JEE¥#HEDME DZE{IcE& 8 T splint
DEF|NEXZDHAEBIEL T T LN
BThd, i, IIREERTHCELT,
BEDOFE « U - Bk - BE) - BEYS
DIEBRESOLTEERIANLT, R
HEOIFELHEL TV, BEEE IS
HTENBETHD, SHIT, EELER
ELTROWEES R EI®D-DIIE,
FEORRE M RBHEARICIS U i IR o &R

K 3 Traction unit

PEBEYOBCIHERTHIENLETH
B

JE BhHIRE A, BT o AR 2 £ ER 7
BRL73 » AUEIEFL TV 101148
13, Fll¥F/$g0 FDP & FDS W3 0 E5H5]
ThHotlee TOREMTIE, FIPTHREL =
RBT 23 Xz Lz <, FRoME
- TT aDEHBI LI LD,
IP BAfi D SE & BT b, EE O JE )
EELEELDNI, ¥, BEREN
Y ET HFIROBEMBEE, JEHOIER NHE
FRITEIRTVE, ThboadBET
Llcdic, EHxEIC—FICHE > Traction
unit ZHXA TV 2HES H D), Biebhb
b FREE: unit & 2, HROF —H v 4 —
FALTWS (K3),

ZDF—HkN & —Lspring DFEIC X -
T, EF|NEHZAK200g ¥ COHEMTHERE
BETHZ ENTRET, pulley Z AV IKE
BEFERCHRBETE B, Lrl, FEIEHEE
DBETIIRENEL <, NULEEREFT
» 5, % 7z, Traction unit #fEH L TH RBT
DG LRk, FIROMBICH - TES|H
EAFIEREWICN LEACEML TL
5, ZOHIDOWTIE, FIROMBBILERT
unit R4 CHIBE O AL T RICBE) I & 5
TRALELBbh b,

Z o Traction unit %A\ CIE XA L7
BHliconTiL, REFRERZB. 41,
S HIEFIHER, WREAICDWTERE LT
WE AUy,

X [

1) Kleinert HE, et al.: Primary repair of
lacerated flexor tendons in ”"No man’s
land”. J.Bone Joint Surg. (Am), 49 : 577,
1967.



6

2) Edinburg M, Widgerow D.A., Biddulph
L.S.: Early postoperative mobilization of
flexor tendon injuries using a modification
of the Kleinert technique. J.Hand Surgery,
12 : 34-39, 1987.

3) Robin S, Lehman B J: Zone I flexor
tendon therapy: Mobilize or immobilize.
Canadian J.Occupational Therapy, 56 : 15-
20, 1989.

4) HKIET, £HRE, BHIIZEE, Lo Bk,
WEB, HFRGE . EEREFHED E.M.
G.bio-feedback FHH, & KELITE, 5 .
99-103, 1981.

5) AEHFRE, BKIET, $FEE . F95F
BERELD D OrFERE, B1ERE, 16
447-454, 1982.

6) Strickland J] W, Glogoyac S.V.: Digital
function following flexor tendon repair in
zone II:A comparison of immobilization
and controlled passive motion techniques.
J.Hand Surg, 5: 537-543, 1980.

7> Buck-Gramcko D: A new method for
evaluation of results in flexor tendon
repair. Handchirurgie, 8: 65-69, 1976.

8) May ] E, Silfverskiold LK: A new
power source in dynamic splinting : Experi-
mental studies. J.Hand Therapy, 2: 164-
168, 1989.

9) May ] E, Silfverskiold LK: A new
power source in dynamic splinting : Clinical
experience and results. J.Hand Therapy, 2:
164-168, 1989.

Z4HE 199048 9 A1298
SEEH 119904118218



