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Bylaws of Honorary Membership (Foreign)
Japanese Society for Surgery of the Hand

Objectives

1. In order to achieve the objectives of the Japanese Society for Surgery of the Hand from an
international standpoint, as set forth in Article 4 of the Articles of the Society, the Society
hereby creates “Honorary Membership”.

Qualification and Application
2. Any person (s) eligible to become an Honorary Member shall satisfy the following require-
ments:

1) Be aged over 65 years old.

2) Is a member of a society for surgery of the hand of his or her country.

3) Has been an invited guest lecturer at the Annual Meeting of the Japanese Society
for Surgery of the Hand more than one time, or has made a significant contribution
to relations between the hand surgeons of our society and those in his or her coun-
try.

3. The admission of the Honorary Member (s) shall be evaluated by the Board of Directors
and then be approved by the council and reported at the General Assembly.

Rights of Honorary Member (s)
4. The Honorary Member (s) shall have the following rights.
1) Their membership fee shall be waived.
2) To receive The Journal of Japanese Society for Surgery of the Hand and other publi-
cations of the Society when they are published
3) To participate in meetings held by the Society
4) To make contributions to the Society’s journal and to submit papers for meetings
held by the Society

Duty of Honorary Member (s)
5. Honorary member (s) are requested to notify the secretariat of the Society of any changes
in the name, address, and other relevant data affecting their membership.

Notice of Admission
6. The Board of Directors shall publish the names of the honorary member with his or her per-
mission.

Appendix ;
1) Modification of this Bylaw shall be undertaken by The Board of Directions
2) This Bylaw shall come into force on May 13th, 1999.



Bylaws of Corresponding Membership
Japanese Society for Surgery of the Hand

Objectives

1. In order to achieve the objectives of the Japanese Society for Surgery of the Hand from an
international standpoint, as set forth in Article 4 of the Articles of the Society, the Society
hereby creates “Corresponding Membership”.

Qualification and Application

2. Any person (s) intending to apply for a Corresponding Membership shall satisfy the follow-
ing requirements ;

1) The candidate shall be a member of a society for surgery of the hand of his or her
country and shall be willing and be able to contribute to the development of the
Japanese Society for Surgery of the Hand.

2) The candidate shall obtain the recommendation of two councilors or honorary mem-
bers of the Japanese Society for Surgery of the Hand.

3) The candidate shall have applied for Corresponding Membership by filling out the
prescribed application form and submitting it to the secretariat of the Society.

3. The International Committee of the Japanese Society for Surgery of the Hand will consider
the proposed candidates for Corresponding Membership as recommended by councilors or
honorary members of the Society and will report to the Board of Directors.

Each application for Corresponding Membership will then be evaluated by the Board of
Directors for admission or rejection. The admission of the new Corresponding Member (s)
shall then be approved by the Council and reported at the General Assembly.

4. The total number of Corresponding Members shall be fifty or less.

Rights of Corresponding Member
5. The Corresponding Member shall have the following rights
1) Their membership fee shall be waived.
2) To receive The Journal of the Japanese Society for Surgery of the Hand and other
publications of the Society when they are published ;
3) To participate in meetings held by the Society;
4) To make contributions to the Society’s journal and to submit papers for meetings
held by the Society ;

Duties of Corresponding Member
6. The corresponding Member shall have the following duties ;
1) To help contribute to the development of the Japanese Society for Surgery of the
Hand by attending meetings held by the Society or by submitting articles and/or
news letters for possible publication in the Society’s journal or in other publications
of the Society at least once every five years;
2) To promptly notify the secretariat of the Society of any changes in the name,
addresses, and other relevant data affecting their membership;

Notice of admission
7. The Board of Directors shall publish in the Society’s journal the names of persons being
admitted.



8. The period of membership is five years, but this can be extended on approval by the Board
of Directors until the member reaches the age of sixty —five years

Appendix ;
1) Modification of this Bylaw shall be undertaken by The Board of Directors.
2) This Bylaw shall come into force on May 13th, 1999.
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Evaluation of Iwahara—Nozue’s Sign for a Septum in de Quervain’s Disease

Akimasa Kobayashi, Toshirou Futami, Tachio Endo
Yukio Tsukamoto

Department of Orthopedic Surgery, Kitasato University East Hospital

To manifest the usefulness of Iwahara—Nozue’s sign in de Quervain’s disease, we compared this
sign and the presence of a septum between the abductor pollicis longus tendon and the extensor polli-
cis brevis tendon. Iwahara—Nozue’s sign was performed preoperatively in 26 patients (29 wrists).
Twenty—one patients (24 wrists) showed a positive sign and a septum was actually found in 20 out of
24 wrists during surgery. On the other hand, 3 out of 5 wrists with a negative sign had a septum.
The percentage of the sensitivity and specificity of this sign in the presence of a septum were 87 and
33, respectively. Our results indicate that this sign is a simple, reliable preoperative assessment to

detect the presence of a septum.
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Usefulness of Ultrasonography for de Quervain Disease

Hiroyuki Shimizu, Moroe Beppu, Kazuhiko Matsushita
Hiroshi Nakajima, Haruhito Aoki

Department of Orthopaedic Surgery, St. Marianna University School of Medicine

De Quervain disease is stenosing tenosynovitis of the first compartment at the wrist joint that
affects the abductor pollicis longus (APL) and extensor pollicis brevis (EPB). Conservative treat-
ment is primarily indicated and satisfactory results can be obtained in most cases. However, it often
fails in cases where the septum and accessory tendons exist within the first compartment. The aim of
this study is to evaluate the variation of septum and accessory tendon that can be found with ultra-
sonography in de Quervain disease.

Ultrasonography was performed in 37 hands of 35 patients (31 women and 4 men) who complained
of spontaneous pain in the first compartment. Conservative treatment was achieved in 21 hands of 19
patients, and surgical release was achieved in 16 hands of 16 patients in whom conservative treatment
had failed. The examination was performed using axial scans along the first compartment for evaluat-
ing the septum and accessory tendon, and ultrasonographic findings were compared with operative
findings.

In the comparison of ultrasonographic findings with operative findings, the variation of the septum
and tendon corresponded to the operative findings in 11 hands, and did not correspond to the opera-
tive findings in only one hand. Conservative treatment of 21 hands resulted in the presence of septum
with 8 hands, 1 slip in the APL and 1 slip in the EPB with 11 hands, 2 slips in the APL and 1 slip in
the EPB with 8 hands, unclear with 2 hands. Septum was thus found in 13 out of 16 hands (81%) at
operation and in 8 out of 21 hands (38%) at conservative treatment. Two slips in the APL and 1 slip
in the EPB were found in 15 out of 16 hands (93%) at operation and in 8 out of 21 hands (38%) at
conservative treatment. We believe ultrasonography is useful to evaluate the variation of the septum
and accessory tendon of de Quervain disease. The presence of septum and accessory tendon is appar-
ently a risk factor for the surgical release of de Quervain disease. In cases where ultrasonography
shows the presence of the septum and accessory tendon accomodated in the first compartment, surgi-
cal release should be recommended.
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Treatment of de Quervain’s Disease

Yasushi Yanagihara, Yukio Inoue, Kazuo Kaneko
Souiti Uta, Ken Kikuchi

Department of Orthopaedic Surgery, Juntendo Izunagaoka Hospital

Purpose

De Quervain tenosynovitis is relatively frequently encountered at the outpatient clinic in daily practice.
Though results of surgical treatment or improvement in surgical techniques for this disorder have been report-
ed, there have been only a few studies on its conservative treatment. We evaluated patients with de Quervain

tenosynovitis encountered at our department with respect to conservative treatment.

Subjects and Methods

During the past 8—year period, 92 patients with de Quervain tenosynovitis were treated at our department.
Of these patients, 37 in whom the clinical course could be observed until the lesion completely or almost healed
were evaluated with special respect to conservative treatment. The 37 patients consisted of 7 males and 30
females ; the number of females was higher as was reported by other authors. According to occupations, the
majority of the patients were housewives. The left side was affected in 17 patients and the right side was
affected in 20, showing no difference. The cause of the disorder was unclear in 28 patients, overuse in 5, trau-
ma in 2, and delivery in 2;there was no definite cause in most patients. The age of the males ranged from 19
to 71 years (mean, 44.4 vears), and that of the females from 22 to 80 years (mean, 50.7 years). Their age dis-
tribution (Fig. 1) showed many middle—aged females with a peak in the group aged 50-59 years (Fig. 1).

Treatment Methods

We generally order rest and give instructions concerning activities of daily living to patients at the first con-
sultation and perform conservative treatment shown in 2)—4) of Table 1. In this study, the patients were clas-
sified into the following 5 groups according to the treatment method selected at the first consultation : Group I
treated by oral administration of non-steroidal analgesic-antiphlogistic (non—steroidal anti-inflammatory drug,
NSAID) + wet compress application (18 patients), Group II in whom the same treatment method as Group I
was ineffective, and injection of a steroid combined with a local anesthetic into the tendon sheath (steroid
injection into the tendon sheath) (7 patients), Group III treated by steroid injection into the tendon sheath
from the first consultation (3 patients), Group IV in whom steroid injection into the tendon sheath was ineffec-
tive, and surgery was performed (3 patients), and Group V surgically treated without observation of the
course (1 patient). Steroid injection into the tendon sheath was performed in patients in whom oral NSAID
administration and wet compress application were ineffective, or there was marked pain even at rest at the
first consultation. Steroid injection was performed 1-3 times. Surgery was performed in patients in whom no

effects of steroid injection into the tendon sheath were observed, or those who did not respond to various treat-

Key words: de Quervain disease ( F#% L ¥ %), conservative treatment (fRFEHEVE), natural course ((EEEHLE),
tenosynovitis (BE#i%)

Address for reprints: Yasushi Yanagihara, Department of Orthopaedic Surgery, Juntendo Izunagaoka Hospital, 1129
Nagaoka, [zunagaoka—machi, Tagata—gun, Sizuoka 410~2295, Japan.
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Table 1 Treatment methods Table 2 Criteria for evaluation of results
1) Rest or instructions concerning ADL. Completely healed : Absence of symptoms or signs.
2) Oral administration of NSAID. Almost healed :Mild symptoms recur due to overuse of
3) Drugs for external use (wet compress, ointment). the hand or cold but improve after a
4) Injection of a steroid mixed with a local anesthetic into short period, and no symptoms are usu-
the tendon sheath. ally present.
5) Surgery. No change : There are no changes in symptoms, and
complaints are still present.
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Completely healed Aimost healed Unchanged

Fig.1 Interval between onset of the disorder and ini- Fig.2 Treatment results according to treatment
tial consultation (according to treatment methods
methods)

ment methods.
Results

Concerning the association between the treatment method and the interval between the onset of the disorder
and the initial consultation, most patients in Groups I and II were within 2 weeks of onset and treated only with
NSAID or wet compresses without NSAID administration. This is because the disorder was mild in most
patients with only radial styloid process pain, tenderness, or pain during motion without pain at rest. In Group
11, steroid injection into the tendon sheath was performed when no improvement in symptoms was observed
after observation of the course for 2—4 weeks.

In Groups I, IV, and V, the interval between the onset of the disorder and the first consultation was 4
weeks or more in most patients. During this period, these patients may have been treated at another hospital
without good responses (Fig. 2).

The results of treatment were evaluated using Nozue's evaluation table (Table 2). The lesion completely
or almost healed in all patients. The complete healing rate was low in Group I while complete healing was
achieved in the surgically treated patient (Fig. 3).

The interval between the initiation of the final treatment and healing (completely or almost healed) was
compared among the 5 groups. The interval was 1 week—6 months (mean, 1.8 months) in Group I but 2
weeks—2 months in the other groups except Group I

These results show a higher complete healing rate and a shorter period until healing in the groups treated
by steroid injection into the tendon sheath or surgery than in those treated by NSAID administration and wet

compress application.
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Number of patients

~lweek —2weeks —4weeks —2monts —3monts —Bmonts

Fig.3 Interval between initiation of the final treat-
ment at our department and hearing (com-
pletely or almost healed) according to treat-
ment methods

Discussion

In the conservative treatment of de Quervain tenosynovitis, discussion has been made about the timing of the
initiation of local steroid injection and the indications for surgery and its timing.

In Japan, in 1962, Nozue et al® performed conservative treatment consisting of rest of the hand as the main
method and application of a splint or plaster as supplementary methods. They carried out a survey of out-
comes and observed good results (completely healed, 68 % ; almost healed, 27 %), suggesting a spontaneous
healing tendency of this disorder. However, healing required 1 month—1 year and 7 months (mean, 7 months).
After introduction of local injection of predonine, they observed a marked reduction in the period until healing
to 2 days—2 months (mean, 1 month) and effectiveness of this therapy in all patients, showing their treatment
principles in which they perform local injection of predonine irrespective of the duration of symptoms and
surgery in patients who show inadequate effects of this injection therapy and desire healing after a short peri-
od.

In 1978, Nagata et al” reported their treatment principles in which steroid injection into the tendon sheath is
performed first 3—4 times, and when it is ineffective, surgery is recommended. However, they evaluated
patients who were left untreated or who stopped receiving treatment, and observed the disappearance or
remission of symptoms within 1 year in most patients. Therefore, they considered it necessary not to increase
the anxiety of patients by forcing active treatment including surgery and to give advice and treatment appro-
priate to each patient with good understanding of the background of each patient. In 1981, Asou et al"
observed excellent results in 79 % and good results in 12 % after the following conservative treatment:1) rest
or instructions in daily life, 2) immobilization (wrist band, polycast plaster), 3) agents for external use:anti—
inflammatory ointment, wet compress, 4) oral administration of NSAID, 5) steroid injection, 6) physical thera-
py such as microwave. All patients showing good or poor results at the time of investigation also showed
excellent results after 2 years and 6 months, suggesting a spontaneous healing tendency of this disorder. Since
steroid injection into the tendon sheath was effective only in 51 %, which was considerably lower than reported
by other investigators, they did not recommend this method. They described that surgery or conservative
therapy should be selected by adequate consultation with the patient based on the severity of symptoms, the
degree of impairment in daily life, and the living environment. Concerning surgical indications, Tada et al”
reported in 1998 that surgery is indicated in patients who do not respond to conservative treatment such as

rest, steroid injection, or splint immobilization for 1 month or who strongly desire early healing. In 1997, Kitano

_9__
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et al” speculated that the cause of this disorder is EPB tenosynovitis and reported the following treatment prin-
ciples: (1) Rest and injection of a steroid mixed with a local anesthetic once weekly (total, 4-5 times). (2)
When no improvement was observed after steroid injection, MRI examination is performed before completion of
the 5 injections. When a septum is present, surgery is recommended.

In western countries, since JL Hollander” and LD Howard et al® introduced local steroid injection in 1953,
most studies have recommended initiation of this injection therapy at the time of initial consultation and
surgery when steroid injection performed 3—4 times had no effects. In 1984, AC Weiss® compared treatment
results among groups treated by steroid injection into the tendon sheath alone, splint application alone, or their
combination and found very good results in the group treated by local steroid injection alone, suggesting only
slight effects of splint therapy. In 1998, C Zingas® reported that accurate steroid injection into the tendon
sheath improves the treatment results.

We compared 5 groups treated by the above—described methods (Table 1) and observed that the lesion
completely or almost healed in each group. However, the period until healing (completely or almost healed)
was shorter in Groups III, IV, and V than in the other groups. In particular, Group I showed a low complete
healing rate and a longer period until healing (completely or almost healed). Therefore, it may be necessary
that we adequately consult with the patient and initiate local injection of a steroid combined with a local anes-

thetic or surgery slightly earlier.
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Selective Injection into EPB Tenosynovium with Corticosteroids for
de Quervain Tenosynovitis

Naotaka Sakai, Ryohei Takeuchi, Akihiro Nakazawa
Hiroaki Sakano, Tomihisa Koshino

Department of Orthopaedic Surgery, Yokohama City University School of Medicine

Selective injection into the tenosynovium of extensor pollicis brevis (EPB) tendon using corticos-
teroids was performed for 53 hands of 50 patientswith de Quervain tenosynovitis. There were 7 men
and 43 women, and 28 right, 19 left, and 3 bilateral hands. Mean of age was 324 years (18-65) and
mean of follow—up period was 2.1 years (1-6). Before injection, the EPB tendon and the distal
entrance of its tenosynovium was confirmed at the ulnar side of the first compartment, with the flexion
—extension motion of the thumb MP joint. Twenty—seven—gauge needle was placed alongside the
EPB tendon and into the distal entrance of the EPB tenosynovium. And 0.3 ml of forty mg/ml
Kenacort (triamcinolone acetonide) with 1 percent xylocaine were injected selectively into the EPB
synovium. The first injection improved 47 hands of 53, and only 6 hands had a wrist pain again.
However, these recurrent cases was improved totaly after one or two additional selective EPB
tenosynovial injection. After all, all cases was improved by this selective injection, with no other treat-
ment including splinting and surgery.
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Key words : de Qurevain’s disease ( ¥4 /3> %5), Tenosynovitis (BE#545), Extensor pollicis brevis (SRHH),
Tenosynovial injection (BEESM{EET), Corticosteroid (A7 134 FH)
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Fig.1 Twenty—seven—gauge needle was placed alongside
the EPB tendon and into the distal entrance of the
EPB tenosynovium, and 0.3 ml of 40 mg/ml

Kenacort {triamcinolone acetonide) with 1 percent
xylocaine was injected selectively into the EPB syn-
ovium.

Bl, EEMTELIR, tREXIFATH 7. BED
bRES if@%ﬁ@$WMﬁﬁ<h_3$)
Y, ZTHETIMETCHEELZIT - 0IL28FT
mﬁmmﬁiﬁﬁwﬁﬁﬁwm,%ﬂﬁ&7ﬁ,m
- BELZEONBEE R, HAERORRLSE,
4%, F-ErF71FTH o7, BEZBEICEER
T F 2o EIE 1~ 210, FH34ETH o7,
ESHHERTTREEOMPHES 2B S Eo08E]
DY N—=FA Y FORMEMIZEPBEL L7,
BT REREZSIE < i LBk 3541, FHEEETRE
SHTHAML 27, ROTHE L 72 EPBRE % 07 12
&Y, EPBEOREME OIICENT T27 7 — Ve 4%
AL, Kenacort—A# 20 mg & 1% xylocaine 0.5 ml®
BAEBEHOImlI#EALAL (K1), EAERIZ
Finkelstein BUBENEM E 2 o722 & #FEE L TS
$atkh L. 40, REHEEONRrEERDIZ
THEL.

& S

FEIR EPB RSP 1 0 THEMIEE LG L /-
DDA FTH Y, AEF2ZETH Ja%Ltw)fMﬁ
3EPSIFCH o7, E7 A NTRESBITER &
DNHBABERASE., COBEBEH2~3HTEED
EI/AELIT = b A Y MIHBET A LD %D o
7o, TOEBGIEMUMICERELEYT ) OFB I
BT,

EROBRIET6FIZALI, 09 bAEENE4

A BTERLAEZLON2FE, 57 AF1F, 6 43
FThotz. BELEZFIIODVWTE, ¥7TZA M
561, BEEMIFAE TR FOMPVEEFERS
NAWEIZENTED, Z09 L4401 E ORI
EPBRERESSAECHEE L, 1BHIARES 2 B CHEE,
1@0)1% TIEIERE D 72D B @&T“‘ZE‘% Lfv

BB, s0Ble2flBlEREOATHEBE L, FMGE
071%0) X161 oz,

BV B i3 RE8 @ 34 C Kenacort AT TIZIRIE L
TRENMEALLLOED o775, 3» AU LR E
THE L., ZOBEPBREWMANOESN TR
L, FAEARIERBIZE EOLERZOBER
Aok {roiz,

Z 3

de Quervain % id 1895412 Fritz de Quervain i &
S THESINTLSE, BERTORIHEEOFGVLD
D12L LT, BEFEIRETINTELYY,

ZIEVRTT A RARAE L LT, Hollander & idig
%W’X%D4F%%ElTéﬁ#%ﬁNtﬁ,%®

WEIZ67T% TH o722 w9 P? Anderson bid

long active ® XA 7T A NH|TH % methylprednisclone
acetate ¥ E 17 /= N X2 ¥ MIEHT B HFET
NUDEREXFILLR|EL T,

=7, FEOFMGHEE L CHBETREMThh T
E720%, EPBOYS L7cHITIEBEL R L 2R
NEBLEWIZ EPMEINTE . Gilesld de
Quervain WO FWHUBITAE1 I >3- b x U ]
DEPB & APLEOMREEEZ BHZMNIZFHEL Y. 2
Nk adE, FBELCEPBRMEI ST T3 500%
D20 %IED LN LV, D34 % IZASIEEE
BHh N, BENE o7 ko7 bDEESS 2
o7zl BELIIAROKRET, 71%IZEPB &
APL B @ accesory fibrous septum % &7 & 3k T
BY, Z23hr L ELLPEEOREBENHRE L
BWET 5H 5, Faithfull 5 iZESYHEMOBEM
VL7-EPBOEEXREL LFLT, It 44
FLAZWEMROEEI R T 2BAVH L L LT
Y. IS HEHFHEED, BREATSICBY
T%’ELiLtEPBEEH@%W HHIEA SN B WRY,

BEVHETELVWILERELTWS

EHIILIAT L DERR, FIET =X FOWBEYT

o TELH, TOBEERSINEOIEEIEDDH 5148
BHEETHo12Y. €7 2R F0O&E LB Tili % Bl



360 R

THIEDNEL, LA ENIENAIToCOEHET
R E I A s F— T EORE R BRIE L TR
AT477=v 7B, APLESB L UEPBEA
HHFAFE I LBEFKEFZ S I LDE . 0D
L IR OB T & 2 BB NES & L CEPBE
DRER RIS s AL ER L.

FETIE, EPBEROBSEAHZL THEREI,
EPBRICIERE L 7= BB AO AL EAES THET S,
APLIZ L EPBRERCIREEN 2 oy, AEREED AD
THETAEHEE T OBEIE 5 BHERITEAERH
BETLIET, 1O 9— b Ay MEEROBREEL
PEELOLHEND D,

FEAER & LR, REEEEFRS L7010
long acting steroid | OFER T ATV, KERBIER 7
T FHTHDKenacort-AVER OB TH o720
T, xylocaine & DIRAW EHHT 512E » /2. Kena-
cort~A A EHF DB AT B 165 % D& AR
SN EFREHRT S ), BEEROMITEIELE
BT b BHHEBEMNIIE T oTnEbDEELS
5,

FEEZHLTHPO3mOFEAZTEDEZEL, L2vd
BEEMNMEL, BRELAFCLEETZILRES S
%N Tde Quervain il & b O TER) 2 BFEMIGREE
LEILND,

¥ & &
1. de Quervaini#53F x5 LRI EPB s AE

k- it

BEEIT, 2fNiEE L7,

. JEEEPIUE L2 1 Kenacort & xylocaine DR AT+ 1E
AL7.

. BREEFIIALNAY, STFREERER:TH 2
ET, 1FRNEFOATHE L.

1) Anderson BC, Manthely R, Brouns MC : Treatment of
de Quervain’s tenosynovitis with corticosteroids.
Arthritis Rheumat, 34 :793-798, 1991.

2) Brown EM, Hollander JL, Frain JB, et al: Locally
administered hydrocortisone in the rheumatic diseases.
Am ] Med, 15: 656-665, 1953.

3) de Quervain F:Ueber eine Form von chronischer
Tendovaginitis. Correspondenz—Blatt fur Schweizer
Aerzte, 25: 389394, 1895.

4) Faithfull DK, Lamb DW : De Quervain’s disease:a
clinical review. Hand, 3:23-30, 1971.

5) Finkelstein H:Stenosing tendovaginitis at the radial
styloid process. ] Bone Joint Surg, 12 : 509-540, 1930.

6) Giles KW : Anatomical variations affecting the
surgery of de Quervain’s disease. ] Bone Joint Surg,
42-B: 352355, 1960.

7) Hollander JL, Brown EM, Jessar RA, et al : Hydrocor-
tisone and cortisone injected into arthritic joints.
JAMA, 147:1629-1635, 1951.

8) Sakai N:Hand pain related to keyboard techniques in
pianists. Med Probl Perform Art, 7:63-65, 1992,

9) BEMT, %HEA . de QuervainiFIIBITAENE
TTREAE. AR, 15:847-849, 1964.




AT

(J Jpn Soc Surg Hand), $16% %35 361-362,

BTEIR N33 A R BB B B O il R

BRERKFERINFERE

K2 M E-R Ho#F
m E t ®-# £ ¥ @&
BOE Ok X

Surgical Treatment Problems of the Trigger Finger by the Subcutaneous Method

Kazunori Oae, Naotaka Shu, Yuji Uchio
Koji Ryoke, Mitsuo Ochi

Department of Orthopaedic Surgery, Shimane Medical University

Insufficient release of the tendon sheath and neurovascular injuries in the subcutaneous method for
the trigger finger are complications that must be overcome. Therefore, we performed prospective
studies in 20 trigger digits of 17 patients to evaluate the effectiveness and complications of this tech-
nique. There were 14 women and 3 men ; their ages ranged from 6 to 70 years old (mean 53 years
old). The operative procedures included incision of the skin with a skin cutter for insertion of
Angiocath® and longitudinal release of the Al pulley performed according to Abe’s method. After sub-
cutaneous release, we opened the skin on the Al pulley and examine the length of the incision in the
A1l pulley and complications such as injuries to tendons, nerves and vessels. Sixteen digits were click
free although complete release of the Al pulley was found in 8 digits out of 20. Tendon injuries were
found in 10 digits. However, they exhibited no clinical symptoms probably because of their longitudi-
nal direction. There were no injuries of digital nerves or vessels in our series. This subcutaneous pro-
cedure can be performed easily, however disappearance of click does not mean complete release, and
care should be taken to release the sheath distally enough and to avoid tendon from injury.
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Endoscopic Release of Al Pulley in Trigger Thumb and Fingers
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Summary

A new technique for the release of trigger thumb and fingers is described. A 2.9 mm diameter slot-
ted cannula is inserted subcutaneously over the flexor tendon, and the Al pulley is released using a
hook knife under direct endoscopic vision. One hundred five patients were treated with this method,
and successful results were achieved. No neurovascular complications occurred. Only two cases
required additional open synovectomy to improve discomfort due to serious tenosynovitis. Our surgi-
cal series indicated an earlier return to work and daily activity in the endoscopic release method, com-
pared to that in the conventional open release, due to early healing of incisions and minimal postopera-
tive pain.

Introduction

Although the conventional open trigger finger release is considered a safe and reliable procedure, several
papers have reported complications of neurovascular damage and postoperative discomfort due to prolonged
scar—tenderness and dressing®. In order to avoid these surgical problems, an endoscopic tendon sheath release

method was newly designed.
Materials and Methods

All surgeries are performed using a pneumatic tourniquet under local anesthesia or wrist block. Initially, the
location of the Al pulley is recognized by clinical examination and two transverse skin incisions, 3 mm in
length, are made : one 1 cm proximal to the proximal edge of the Al pulley and one 1cm distal to the distal
edge of the Al pulley. With the patient’s hand resting on a rolled towel, the finger or thumb is positioned in a
hyper—extended manner and separation of the flexor tendon and subcutaneous tissue is performed using a nar-
row dissector. A slotted cannula (diameter 29 mm) with the obturator in place is then subcutaneously insert-
ed along the flexor tendon from the proximal portal, and advanced distally until it passes through the distal por-
tal. In the case of trigger thumb, this procedure is performed in full abduction position to avoid digital nerve
injury. The obturator is removed, and the endoscope (diameter 2.7 mm) is passed from the proximal portal to
ensure that the stenosing Al pulley is viewed through the open slot (length 3 cm and width 2 mm) facing the
flexor tendon (Fig. 1, 2a). Advanced synovectomy using a probe may be sometimes necessary to reveal the
Al pulley if marked proliferative tenosynovitis presents. Finally a hook knife is inserted into the cannula via

the distal portal and the Al pulley is released under direct endoscopic vision (Fig. 2b). When completion of

Key words: trigger finger (i£4238), snapping finger (i¥4f8), endoscopic surgery (PIHSEFHT), stenosing tenosyn-
ovitis (FRAEVEIEHSJS)
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Fig.3 Healed wound at 5 days after surgery in the
patient with diabetes mellitus.

the Al pulley release is confirmed with no trigger phenomenon in active movement of the finger or thumb, the
cannula is removed. No sutures are necessary for the two incisions. A small compression—dressing is applied.

One hundred fifty fingers and thumbs in 105 patients were treated by this method. There were 60 females
and 45 males (mean age 54.4 years). The digits involved 60 thumbs, 10 index, 50 middle, 25 ring and 5 little
fingers. Of the symptoms, 80 % of patients complained of snapping phenomenon, 91 %, tenderness at Al pulley,
and 43 %, locking phenomenon.

Results

Postoperatively, the patients were allowed to return to their daily activities within the limits of the dressing.
Snapping or locking symptoms were immediately relieved in all cases and patients had little or no postoperative
pain. The dressings were removed 4 to 7 days (average 49 days) after surgery and the patients were
allowed to immerse their hands in water (Fig. 3). Tenderness of the Al pulley with palpation lasted for about
2 or 3 weeks, but the majority of patients returned to normal activity in one week postoperatively. Two
patients requested a repeat surgery due to discomfort of marked proliferative tenosynovitis, and synovectomy
was performed by the open exploration. No neurovascular damage, tendon cut, or infection has been seen.

Discussion

Although conservative treatment such as steroid injection with or without splintage often achieves tremen-

dous improvement for patients with trigger thumb and fingers, symptoms sometimes persist for a long period
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and daily activity is markedly obstructed. In general, if the patients receive no benefit from injection treat-
ments, then the conventional release of Al pulley is undertaken. However, the conventional open method
resulted in long—term limits of hand washing and prolonged postoperative pain®.

Recently, several techniques for percutaneous release of Al pulley have been proposed’™*. These are
reported to achieve an overall 64 % excellent and 10% good outcome in fingers and 80 % excellent and 11 %
good outcome in the thumb. No complications such as neurovascular damage were reported, but this release
does have the possibility of an incomplete release and complications due to blind surgery.

Endoscopic release of the Al pulley was designed to achieve a safe and complete release of the Al pulley
under direct endoscopic vision with minimal incisions (Fig. 1). When compared with the conventional open
release, a rapid return to normal function with less postoperative pain and scarring was achieved, similar to the
results of percutaneous release. The Al pulley was completely released in all cases without complications.

It is well known that trigger finger frequently occurs in a patient with diabetes mellitus especially in a multi-
ple manner. However, steroid injections may induce an uncontrollable blood sugar level, and conservative
treatment is limited within only splintage or arm-—lift exercise. When the symptoms have been present for
more than 3 months, surgery should be the preferred treatment. However, nonunion of incised skin, infection
and hypertrophic postoperative scarring are common complications in a patient with diabetes mellitus. Taken
together, the endoscopic tendon sheath release appears to be a more appropriate alternative in diabetic patients

(Fig. 3) or for multiple trigger fingers.
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The Diagnosis and the Treatment of the 4th Compartment Syndrome

Takashi Sakuma

Department of Orthopaedic Surgery, Sapporo City General Hospital

Kazuhiko Hirachi

Department of Orthopaedic Surgery, Obihiro Keisei Hospital

The purpose of this paper is to study the diagnosis and the treatment of 15 patients who complained
of chronic dorsal wrist pains caused by the distal posterior interosseous nerve running in the 4th com-
partment. The diagnosis is made for patients who complain of dorsal wrist pain in the dorsal flexion
position. The tenderness on the distal posterior interosseous nerve was a characteristic feature but
the radiological findings were negative. Eight of the fifteen patients were successfully treated by the
injection of steroids and 1% lidocaine. Four patients among 7 who were examined using the uitra-
sonography were diagnosed with occult ganglions. Seven were surgically approached and occult gan-
glions were found in 5 patients. The entrapment of the posterior interosseous nerve was found in the
other two cases. This was thought to be the same symptom as found in the distal posterior
interosseous nerve syndrome which Carr had previously reported. The concept of the 4th compart-
ment syndrome which includes an occult ganglion and the entrapment of the nerve is reasonable
because the distal branch of the posterior interosseous nerve is proved to be involved in this particular

area.
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Closed Continuous Irrigation for Pyogenic Tenosynovitis of the Hand

Denju Osada, Yasuhiro Hasegawa, Tetsuhiko Yamaguchi
Norio Nakatani, Koichi Saotome

Department of Orthopaedic Surgery, Dokkyo University School of Midicine

Progression of pyogenic tenosynovitis leads to severe functional disorders of the hands. We simulta-
neously performed sufficiently extensive synovectomy and closed continuous irrigation for the disor-
der. Patients were instructed to start active movement of the hand immediately after surgery and to
continue it during the continuous irrigation. Here we report our therapeutic results. From 1994 to
1997 we treated 17 fingers of 14 patients with this method. Average duration from injury (onset) to
the first visit in our department was 12.8 days. Procedure of closed continuous irrigation was basically
based on the method of Nemoto et al. Average duration of the observation was 7.3 months. All
patients but one, were healed with this treatment and infections or recurrences were not observed.
According to intraoperative findings, no affected finger was on stage 1, 8 fingers on stage 2, 6 fingers
on stage 3 and 3 fingers on stage 4. The functional evaluation after treatment was “good” for 6, “fair”
for 8 and “poor” for 3 fingers. Regarding stages and clinical results, progression of the stage clearly
paralleled associated with degree of functional deterioration.
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Endoscopic EPL Tendon Reconstruction using the USE System

Ichiro Okutsu, Ikki Hamanaka, Noboru Akatsu
Yoshihiro Chiyokura

Department of Orthopaedic Surgery, Japanese Red Cross Medical Center

Setsuo Ninomiya

Department of Orthopaedic Surgery, Saitama Medical School

We have successfully performed three cases of endoscopically assisted tendon transfer and two
cases of fully endoscopic tendon transfer for restoring function in cases of extensor pollicis longus
(EPL) tendon rupture. The patients suffered from EPL tendon rupture due to a variety of reasons.
The mean duration of symptoms was 7.2 weeks. All operations were performed under local anesthesia
without pneumatic tourniquets. The initial three endoscopically assisted operations were performed
through one one—centimeter skin incision made at the outlet of the extensor indicis proprius on the
extensor retinaculum. The USE system is inserted from the incision toward the metacarpophalangeal
joint, and used to identify the extensor indicis proprius tendon. The tendon is then divided with a
pointed scalpel through a second one—millimeter incision. The divided tendon is then extracted
through the first skin incision. The USE system is inserted into the first skin incision and moved
toward the thumb carpometacarpal joint to observe the injured EPL tendons. A third, five—millimeter
skin incision is made above the lacerated extensor pollicis longus tendon at the thumb carpometacarpal
joint. The extensor indicis proprius tendon is then drawn through the subcutaneous areas between
the first and third skin incisions and sutured to the lacerated extensor pollicis longus tendon just
beneath the third skin incision using an interlacing suture. The latter two tendon transfers were per-
formed in the same way, but using a single portal technique. The active range of motion of the joint is
then confirmed through exercise. A splint is applied to the hand for three to four postoperative weeks.
All patients have reported satisfaction with their postoperative clinical condition.

" doscope (USE) system % JHW T FREERE 2
! BAYEYy DXy MEBREYY, NSRS, R
#FH 413, 19864E L 1 Universal Subcutaneous En- BEGEE, SNEZOFERETERSLERE L

il

Key words: endoscopic surgery ($18F4l7), tendon transfer (BEFEFTAHT), minimally invasive surgery (FR/MEEEFAN),
extensor pollicis longus (FRFEMATMEE), extensor indicis proprius (EHRisHTHR)

Address for reprints: Ichiro Okutsu, MD, Department of Orthopaedic Surgery, Japanese Red Cross Medical Center, 4—-1-
22 Hiroo, Shibuya—ku, Tokyo 150-8935, Japan.
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Surgical Outcome of the Extensor Avulsion Injuries

Yoshitake Kino, Yorikazu Hattori, Takayuki Koide
Akihumi Uno, Masayuki Sakuma
Department of Orthopaedic Surgery, Nagoya Ekisaikai Hospital

Twenty—six patients (23 males and 3 females) aged from 17 to 75 years (average 52.8) and diag-
nosed with avulsion injury of the extensor tendon in the forearm in the last 14 years were studied.
They all sustained open injuries caused by rotatory machines. Of these 26 patients, 26 extensor com-
munis, 12 extensor carpi radialis and 16 extensor pollicis longus were treated. Complications such as
open fractures of the radius and ulna, or wrist dislocation fractures were cbserved in 22 of 26 patients.
In addition, crushed skin defects of the forearm were observed in 14 patients as complications. Open
reduction internal fixation for fractures and abdominal pedicle skin graft for skin defects were conduct-
ed in all patients as primary repairs. Primary suture was performed in 7 of 26 extensor communis
that were avulsed, and secondary tendon transfer was performed in 19. Flexor carpi radialis (FCR)
in 12 patients, flexor digitorum superficialis (FDR) in 6 and extensor carpi radialis longus in 1 were
selected as sources for transfer tendon. Secondary tenolysis of the extensor was carried out in all
patients. The percentage of total active motion of the extensor communis that underwent primary
sutures and the tendon that underwent secondary tendon transfer were 77 % and 845% (FCR 856 %,

FDS 796 %), respectively. The degree of functional improvement in patients who underwent tenolysis
was 10% (26°).
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HETHS.
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Key words: extensor avulsion injuries ({##5M5] %k X18#%), surgical treatment (ERIMAYIAEE), tendon transfer (B
T)
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Treatment for Dislocation of the Extensor Tendon of the Hand

Katsuji Suzuki, Mitsuko Yamada, Kohsuke Yamamoto
Tohru Tanaka

Department of Orthopaedic Surgery, Fujita Health University, School of Medicine

Abstract

Ten patients who had Rayan type 3 extensor tendon dislocation at the metacarpophalangeal (MP)
joint of the hand were operated on at our department from 1991 to 1997. There were 9 men and 1
woman, and the mean age was 46.6 years. There were 7 middle fingers (all with ulnar dislocation)
and 3 little fingers (all with radial dislocation). Dislocation of the extensor tendon occurred whenever
the MP joint was flexed actively. The tear extended from the sagittal band and expansion hood to the
capsule of the MP joint in 6 fingers, while 4 fingers had involvement of the sagittal band and expansion
hood alone. In the middle finger injuries, the radial sagittal band was torn and the extensor digitorum
communis (EDC) tendon was dislocated in the ulnar direction. Primary suture was performed for
fresh injuries, while reconstruction of the sagittal band was performed for the old injuries using half of
the radial lateral band with a proximal pedicle. All of the little finger injuries were old and the sagittal
band was torn between the EDC 5 tendon and the extensor digiti quinti proprius (EDQP) tendon.
The juncturae tendinum between the ring finger and little finger was cut on at the ring finger side
and was sutured to the radial sagittal band, while the EDC tendon was sutured to the EDQP tendon.
The mean follow—up period was 17.0 months. Pain was found in 100 % preoperatively and it was
relieved completely after surgery. The range of motion (ROM) deficit of the MP joint was 26 degrees
preoperatively and it improved to 0 degrees postoperatively in the old injuries. The % total active
motion (% TAM) was 889 % preoperatively and it improved to 100% postoperatively in the old
injuries. There was no ROM deficit of the MP joint and the % TAM was 100 % both before and after
surgery in the fresh injuries. Dislocation of the extensor tendon was found in 100% before surgery
and it did not recur after surgery. Primary repair of the sagittal band was done for fresh injuries. An
appropriate method of sagittal band reconstruction was chosen for each type of sagittal band tear in
old injuries. The outcome of operative treatment for extensor tendon displacement was satisfactory in
both fresh and old cases.

Introduction

Dislocation or subluxation of the extensor digitorum tendon may occur at the metacarpophalangeal (MP)

joint following laceration of the sagittal band or expansion hood, or following forceful flexion or extension injury

8)

In the case of traumatic dislocation without laceration, the middle finger is most commonly

. Dislocation is secondary to a tear of the sagittal band and oblique fibers of the hood, usually on

the radial side. We treated closed traumatic dislocation of the extensor tendon in 7 middle fingers with ulnar

dislocation and 3 little fingers that all had rare radial dislocation. We present the operative method and out-

come here.

Key words : dislocation (iiF1), extensor tendon ({F#5M#), hand (), operation ()

Address for reprints: Katsuji Suzuki, MD, Department of Orthopaedic Surgery, Fujita Health University, School of

Medicine, 1-98 Dengakugakubo, Kutsukake—cho, Toyoake—shi, Aichi 470-1192, Japan.
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Fig.1 Dislocation of the extensor tendon of the middle finger.
A : Rupture of the sagittal band in fresh case.
B : Primary repair of the sagittal band.
C : Rupture of the sagittal band in old case.
D : Reconstruction of the sagittal band (our original method).

Subjects

Ten patients (10 digits) with Rayan type 3 dislocation of the extensor tendon at the MP joint of the hand
after closed injury were operated on at our department from 1991 to 1997. There were 9 men and 1 woman,
and the mean age was 46.6 years (range:19-70 years). There were 7 middle fingers (all with ulnar disloca-
tion) and 3 little fingers (all with radial dislocation). Dislocation of the extensor tendon occurred whenever
the MP joint was flexed actively. Eight patients had involvement of the right hand and 2 had injury to the left
hand. The cause of extensor tendon dislocation was striking the knuckle in 2 patients, snapping finger in 2, and
unspecified finger movements in 6. The mean period from injury to operation was 11 days {(range:7 to 21
days) in the 5 fresh cases and all were middle fingers, while it was 29.2 weeks (range:20 to 36 weeks) in the
5 old cases (2 middle fingers and 3 little fingers).

Methods

Operative method : Initially, tenosynovitis at the longitudinal tear of the sagittal band was resected in all
cases. In the fresh middle finger injuries, the torn margin of the sagittal band was freshened and primary
suture was performed. In the old middle finger injuries, half of the radial lateral band was harvested with a
proximal pedicle, and it was passed through the extensor tendon tunnel and sutured to the extensor tendon for
reconstruction of the sagittal band (original method) (Fig.1). In the old little finger injuries, the extensor digi-
torum communis (EDC) tendon was dislocated radially on active flexion of the MP joint, so the juncturae tendi-
num between the ring finger and little finger was cut at the ring finger side and was sutured to the radial
sagittal band, while the EDC tendon was sutured to the extensor digiti quinti proprius (EDQP) tendon (origi-
nal method) (Fig.2).

Postoperative treatment : An aluminium splint was applied for 3 weeks after surgery with the MP joint in 30
degrees flexion. The distal and proximal interphalangeal (DIP & PIP) joints were freed from 1 week after
surgery. Active movement exercises of the MP joint were started 3 times per day from 2 weeks postoperative-
ly, and the splint was removed during exercise. Night splinting was continued from 3 weeks to 4 weeks postop-

eratively.
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B

Fig. 2 Dislocation of the extensor tendon of the little finger.
A :Rupture of the sagittal band between the EDC tendon of
the little finger and EDQP tendon in old case.
B : Reconstruction of the sagittal band {our original method).

Assessment : The site and the depth of the sagittal band tear, pain, range of motion (ROM) of the MP joint,
% total active motion (% TAM), and dislocation of the extensor tendon were studied. The mean follow—up

period was 17.0 months (range : 10—24 months).
Results

The radial sagittal band and expansion hood had a longitudinal tear and the extensor tendon was dislocated
in the ulnar direction in the middle fingers. The sagittal band between the EDC tendon of the little finger and
the EDQP tendon was torn, dissociation of the 2 tendons occurred, and the EDC 5 tendon was dislocated radial-
ly on MP joint flexion in the little fingers. The tear extended from the sagittal band and expansion hood to the
capsule of the MP joint in 6 fingers, while 4 fingers had involvement of the sagittal band and expansion hood
alone. Pain was found in 100 % of patients preoperatively and it was relieved completely after surgery. The
ROM deficit of the MP joint was 26 degrees preoperatively and it improved to 0 degrees postoperatively in the
patients with old injury. There was no ROM deficit of MP joint before and after surgery in the fresh cases.
The % TAM was 389 % preoperatively and it improved to 100% postoperatively in the patients with old
injury, while % TAM was both 100 % before and after surgery in the fresh cases. Dislocation of the extensor

tendon found in 100 % before surgery and it never recurred after surgery.
Case Report

Case 1 was a 34—year—old man. He suffered dislocation of the extensor tendon of the right middle finger as a
result of striking his knuckle. Pain on tendon dislocation was severe and primary repair of the sagittal band
and expansion hood was performed 21 days after injury. At 3 months after surgery, his pain was relieved and
% TAM was 100%. At 20 months after surgery, extensor tendon dislocation had not recurred (Fig.3).

Discussion

Etiology : Acquired recurrent dislocation of the extensor tendon at the MP joint may be traumatic, rheumatic,
or idiopathic. Rayan et al® described 3 types of closed sagittal band injury. Type 1 is mild injury of sagittal
band without instability, type 2 is moderate injury with extensor tendon subluxation, and type 3 is severe

injury with tendon dislocation. Both type 2 and 3 injuries are associated with painful popping or visible snap-






388 Katsuji Suzuki, et al

Fig. 4 Operative methods of reconstruction of the sagittal band for
old injuries.
A : Wheeldon’s method.
B : McCoy’s method.
C : Carrol’s method.

traumatic cases. In our series, however, 2 layers were not recognized by examination under an operating micro-
scope and all cases had a total tear of the sagittal band. Harvey et al® noted that spontaneous ulnar dislocation
of the long extensor tendon in elderly, nonrheumatoid women was due to ligamentous laxity at the MP joint
combined with age—related muscle atrophy. The second most frequent involved digit is the little finger and the
most frequently involved sagittal band is the radial band, leading to ulnar instability of the extensor tendon.
The cause of little finger injury is forced abduction. However, our little finger injuries showed no ulnar dis-
placement of the extensor tendon or radial sagittal band tears. Instead, all patients had a sagittal band tear
between the EDC tendon of the little finger and the EDQP tendon, with the EDC 5 tendon being dislocated
radially.

Treatment : In fresh cases, splinting is the most frequently chosen treatment”. The position of the MP joint
for splinting has been described many authors ; splinting in extension for 4 weeks according to Rayan, splinting
with 15-20 degrees of MP joint flexion for 4 weeks according to Doyle, and splinting with 60 degrees of flexion

for 3 or 4 weeks according to Posner® ® ~¥ ¥,

Primary repair may also be selected initially or may be done if
conservative treatment is not effective. The symptoms caused by traumatic dislocation of the extensor tendon
are painful popping or visible snapping during active flexion of the MP joint, decreased ROM of the MP joint,
swelling, or abduction deformity of the little finger. When these symptoms are severe, operative treatment
should be chosen initially. In our series, 60 % of patients suffered not only sagittal band and expansion hood
tear but also capsular tear of the MP joint, so we recommend primary suture initially. In old cases, reconstruc-
tion of the sagittal band is frequently chosen, but Rayan suggested that splinting be performed initially for 6—8
weeks. Many authors have described operative methods using half of the extensor tendon or the juncturae
tendinum” ® ** (Fig.4). We used half of the radial lateral band for middle finger reconstruction, and used the
juncturae tendinum between the ring finger and little finger with suture between the EDC 5 and EDQP ten-
dons for little finger reconstruction. The points of our original method are harvesting the lateral band of the
torn side for middle finger reconstruction, and using the juncturae tendinum which draws the EDC 5 tendon in

the radial direction for little finger reconstruction. In postoperative treatment, we used splinting of the MP
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joint in 30 degrees of flexion for 3 weeks, with the DIP and PIP joints being free from 1 week after surgery and
active movement exercises 3 times daily from 2 weeks postoperatively for prevention of adhesion of the exten-

sor tendon and extension contracture of the MP joint.
Conclusions

1. The outcome of operative treatment for both fresh and old extensor tendon dislocation was satisfactory.

2. Primary repair of the sagittal band could be done in the fresh cases.

3. An appropriate our original reconstruction method for the sagittal band must be chosen for each type of
band injury in old cases.

4. All middle finger injuries involved a radial sagittal band tear and ulnar dislocation of the extensor tendon, as
has been reported previously. In the little finger injuries, sagittal band tears occurred between the EDC5
and EDQP tendons and the EDC 5 tendon was dislocated radially.

5. The tear extended from the sagittal band and expansion hood to the capsule of the MP joint in 60% of
patients, while 40 % had involvement of the sagittal band and expansion hood alone.
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Ruptures of the Flexor Tendon in Athletes
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Studies of clinical profiles and postoperative results on ruptures of the flexor tendon in sports are
reported here.

We performed surgery on 17 fingers in 16 athletes with ruptures of flexor tendons during the 11
years from 1988 to 1998. The age at the time of surgery was 12-58 years. The duration from injury
to surgical treatment ranged from 3 days to 9 months. Tendon advancement was performed in 11 fin-
gers, tendon transplantation in 5, and tendon transfer in 1.

Injured fingers were classified as follows, depending on the mechanism of rupture injury : 10 fingers
had FDP tendon ruptures at the tendon insertion because of extension occurring when the patient
grasped another player in contact sports such as rugby, American football or wrestling;3 had FDP
tendon ruptures at the tendon insertion because the patient fell down during a game;1 finger had a
FDP tendon rupture of the little finger at the tendon insertion with bone fragments of the distal pha-
lanx because the finger tip was struck by a basketball : 3 fingers had FDP tendon ruptures of the little
finger on the hook of the hamate because the patient suffered from pseudoarthrosis following a frac-
ture of the hook of the hamate while playing tennis or golf.

Ruptured fingers were 10 ring fingers, 6 little fingers and 1 middle finger.

Results were excellent in 15 fingers and good in 2 according to the Buck—-Gramcko method, while
they were excellent in 8, good in 8, and fair in 1 according to assessment of injured tendon function of
the Japanese Society for Surgery of the Hand. There was no difference in treatment results depending
on the duration between injury and surgery.

Key words : flexor tendon (JEfME), rupture (KfZ2), athlete (AR —EF)
Address for reprints: Department of Orthopaedic Surgery, School of Medicine, Keio University, 35 Shinano—machi,
Shinjuku-ku, Tokyo 160—8582, Japan.
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Ruptures of the flexor tendon in sports are mostly FDP tendon ruptures of the ring finger at the
tendon insertion. If bone fragments are detected, the ruptured area or the position of the tendon
stump is relatively easy to find. However, the detection of the ruptured area or stump position is espe-
cially difficult in patients with an old FDP rupture of the little finger or without awareness of a prior
fracture of the hook of the hamate. Therefore, the patient must undergo thorough interviewing about
the type of sport and past history, etc. before surgery. The detection of pseudoarthrosis following frac-
tures of the hook of the hamate using radiography and CT is also important.

& U & I

AR=NZ X BB TR, RBAE kst
BT, BEBESE, BRiERe LUmgEshslE
Wb, BEINEMICEREREET o AR— VI
L BIEHE R TS 16 EBI 1738 D ERR % & FHT A
ZOWTHRE LIET 5.

fE (£l

1988 £ LI, FMET oL AR—VIZ L 2EH R
BETWEE, 165E6 (BiE15, &1, 17#87T, F
WFERIZ12~58Th o7z, BEEITL, B
1810, NME6IETH o72. ZTHELHLFH T COHMIE
3H~9% BT, 1» ALRNAT1218T, 37 ALLEAS2
BThoT.

Vil *

N 16ERITIRIZOWTOR THHRORE & %2
oizAR—Y, @QFHHE L IEERE, OWE L7k
DOFRADBFHRER & THF 72 Leddy DS L &
LR, @O ED 6 FM T CoBM L IHEREIIOWV
THE T o7, RERBOFEMICIE, Buck-
Gramcko#: (BLTFB-Gi) & BERFOHNFZRMEE
BREREEE M (DUTJHSHE) 2HAWT, FiigEr
excellent (E), good (G), fair (F), poor (P) ®4
BB ICERMm L 72,

& S

ETHHEOZEREL LT, 2% 7 NAR—-YT
HMEZOPATBICEEZRF SN TEE L2103
(F7E—5, TAYAY Ty FE=L3, LAY
1, &, AR-VHFIIERALTZELAL3E (5
FY—2 NAFy NE—L1) Bhot. INHIE
WIN b IR OELTTOMRTH - 72,

$7:3% (F=R2, TNTL) T, FrvhReIN
75T E A AEHEHENRBEEIICL o TMER
BEGRSME LT BYOIEBRART v bR

T 1 Leddy D53 L IRERUE

E G F

Type 1 5% B-G# 4 1 0
HE4 1 3 1

Type 2 8% B-Gi: 7 1 0
HFEs 4 4 0

Type 3 138 B-Gik 1 0 0
HFE& 1 0 0

B-G# . Buck-Gramcko i%.
HFS | BAFONRELRBHRIETME.
E: G:E, F:m.

— AL o TEAE L7z, BB S CORE
BEMBITH 7.

FHAEE, BER (BELLED) 114, E
ERESAERS IR, BTN 1IE, Thor. BEK
B, BETETLIEE TR, B-GETEY, G2, FOig,
JHSHTES, G5, F1isTh o7, BRMEMET
&, B-G:TESH, JHSHETES, G2 TH o7z
BRATHIL, B-GETE LR, JHSETGIETH»
o, FRTEICLARBOEBZITE AL D o727,
JERTEM TIRBEEIIE S D &AL N, RERBA
i, BRROBHSENE WS LY, MBRESRELL
B HIHEGITH o 72

B L 72O i~ DB E 2 & 41T 72 Leddy
SHEEIGERREE OBBR TR, BATAL pulley T T:B
HEL T\ A type 1 ORI OB PIPHES T TD
type 2IZHRTEDr -7, R 2 type 31150
ARTHoIDVHBIIBIFCTCH -7 (EL).

ZEPOFME COMMEBBEEETIE, 12 AN
HOIER 1238 T, B-GILTELL, G138, JHS#T
E6, G5, F1liETHh o7, ZHH1~37 AD3IET
X, B-GIETE2, G148, JHSH¥TEL G267,
%3y AU LD 24Tk, B-GETE 2$, JHS
BETEL GUETh-o7:. ZHEHEEBROREL A
T, BTLIWMENENDITClE o7,












396 it E

IR - B EZIZbdh ol FNIRAEDRTOH
A BRCER L R INA 7z, RETEE, PEE TR
BEROON W20, EHEHBTNEEVHFX
WERETLI-LIhH, FWEHBEIVAD, oI,

PBREEN & 7 o - 0B S0 DR C/INR IR B A I L T
RLTBY, MERREDE, REEHRIIERY
BN BHEEE o TVABHEOMEEIRLT,
FEHMEO bridging graft 1T - 72, B SEDES
T, FHEOEHHBIERTFTHS.

FEBI3 (3) : 205, BHTHSH. AT v FKR—
WASNEIC S ) 2B L ELEMORELER &)
NEREESGRNETH L. ZERICHEICFNE
Tof. REEBHEOMEZELTCWAERIIFERE)K
5, BOLEWAELTMPHEEME CEBEL W
7o, BRERRE A BRRIEGRII P TS BERAIICE L
B, BR AR ERNEE RS Y EHVWTEEL,
SO BE L, R, AT, IBOEH,
HELLERBIFTXHRLEHELIBELN TS,

£ =

JEfR R TR, 18914 ™ Von Zander DL
Lk, ZHTL2OHWEFHRSNLY. KEFILIF
WS TE—=RT7 A ATy VR=VEEnarsy s
FAR=VIZLE V., ZOZERERIE, Yy I NTHE
KHFEOY vy — T %o ATWTDIPEEIEME
SNTCEGBETWESELL L VDR TWAY I,

BESNLIBEME, ELEBTOREPRILNE
McMaster 2SEERBIZHFEH L TW B, 4 E O FEH
T, 2%V EREEHBELMTOMBETH - 7.
BERED, RECSVERESN TV, SHEHE
L7EBITOBRENO%ERLE LT, ZOEIL
HTORERPBETHRIERICLVWERE LT
i, UTo@EVERSL2YY7, ORMETY v —
TaOPHIIVE, BWNESRERSTRIBO AN D
oSBT @ - B - /MEORBIES RIS RED
BEAYL - TWT, WMFERRBY LOTHEERE, B
FRIGHT RS —F L To W, F 2 CRAME %R
ENLEEHBETHREFPELS?, T4 - MED
MP B AS00° R § 5 &, BEESIZX D BIEDMH
HERMANT 25720, B0 MP BE LB Ry
EBOHRENEZEL—RY tvubhTwd, OF
KERGEOELTTOI - 1E)MERRETIT) &,
BIROEREIE, MO0 EEEmEE LT
EEIRL

&

% - fin

T, BHRETHHOTEESSEICHIIT,
BERELTHS. LHrL, EBRBICIERFORVES
BEABRBEZWHINRTVEILEDD, 4HD 16
Bl 6Bl CHZEICIER E BT S LTV

F7o45MOEF2O L 512, BIHEE 2o EFT
i, AR-VOBEIZL-> TR, AHBHDOBEGT
BHESNATVEIRELERICANLLENS S, 2
DEHEHESHOESRO KR THEIL, $#BEET04
HEL LTEELZDLVIZEEFNIEILEZ VW ERD
NaD, MEET TR (REOHELHHOTEEY
ET5Y, FICHEATCRZOENIH L VDT, 7
2TV B AR~V OFERLHERL EO+5 22
TV, WENCXHE, CThRETHMEHDOEMEE» &
AMLTBLLLENS .

[T TR OB, BRI, WEDSN, 24
POFMT COHE, WHEOBER*ZEBL THRELT
V5, BEILRRCTOWNBFOEETIE, —KRICEEE
FEREDSEEE LB, UL 2NEEEOMATHIH
oM TWBDRIE LTERDPS ORI L 2H#EL
EENTWAStype lOBBEIBENLEINTWEY, 4
BOEFTD, BMAZOEEMITALNA, LFLD
ZHHRERORB LT, BEFIFBEVDIT T2
o, IR, THEEHIBREORMOKLALZHT
Tor-lErER (BELLEDL) CORBIEL, %
BHRIOIEBROBE LB TRIER2HELDT
BN 2T o 2P CORBI Ry nb b EZ L
na. RHIE LT, BIER (BELELLED), B
TEAT, BT ONRIZIBEE L EIRLTns. L,
BEOFELBT, ¥i2Leddy 7D type 1 Ti,
HFNBEWENCERL LWL ICEELPETLLE
ATWA, F-ZEHBEORELFTE, RE
WU A BRI LA, #F I BTEEE o AR I %
FKENTICES L TH - BOERERVTECI L
DRIFLHERFEL-DICEFRIEETH L. i
10~ 203 FEB | 1T o T B4, #Hhicfy - BOE
WERENLONbNA,

4B DRG] THEE SR E T O/NMEIEIEE SRR
BHS3BIB - 7275, BIEFIZ D b & —HfER
FEMTC BRI R IGEREIE LT, ZoEBE L
T TR SR EME CEEL TV S S
&, AXR—VEH L ET, REBIZLB/MEOMENES)
HAT O NIRRT B P TS L e o 72 2 & T
L5,



AAR— Tk B MR TR 397

AR= VLB FIEGER TR 16ER 1715 %
BELI-OT, ZOMKEEFHREIIONWTHE
FOEZELMA THE L.

L 17IBHF ISR REILTH TOER 2 b 2 W
T, SIEEAMEHBESNIC L Z/NMEREENE
BETWHTH-72. BEBEEEFI0BLRLS
oz,

. Leddy 2 #8® type 11X, Mo type 12 h~IGEELE
HEI o 72,

. REHEEORB LA, BIEN (BEL
bEt) L bBBMFOIE ) T E L TEER
B\rEON,

. EHEHEEEIC X A/NMEEERRRIE, 5%
BEORBLBITh, —HMREBE CIEERE
EBIFCH o7,

X Ak

1) Boyes JH, Wilson JN, Smith JW : Flexor—tendon rup-
tures in the forearm and hand. J Bone Joint Surg, 42—
A 1 637-646, 1960.

2) Crosby EB, Linscheid RL: Rupture of the flexor pro-
fundus tendon of the ring finger secondary to ancient
fracture of the hook of the hamate. Review of the liter-
ature and report of two cases. ] Bone Joint Surg, 56—A:
1076-1078, 1974.

3) Leddy JP, Packer JW : Avulsion of the profundus ten-
don insertion in athletes. ] Hand Surg, 2:66—69, 1977.
4) HiEE=, BUBEE  BREEHREETHRIIOVWT

OEE, B, 12:1094-1097, 1977

5) Manske PR, Lesker PA: Avulsion of the ring finger
flexor digitorum profundus tendon:an experimental
study. Hand, 10:52-55, 1978.

6) McMaster PE: Tendon and muscie ruptures. Clinical
and experimental studies on the causes and location of
subcutaneous ruptures. J Bone Joint Surg, 15:705-722,
1933

7)  Reef TC: Avulsion of the flexor digitorum profundus:
an athletic injury. Am ] Sports Med, 5: 281-285, 1977.

8) Von Zander : Trommlerlahmung Inaug. Berlin,
Dissertation, 1891.



BF4&EE (J Jon Soc Surg Hand), 4 16% #3%  398-401, 1999

JE S ERE 51 O Work of Flexion

ol

ALIBERA S R F 3=
# Ok X E-E HE -
MR FEFEERS B EHE
2 W % B

Department of Orthopaedic Surgery, Washington University School of Medicine

Paul R Manske
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After flexor tendon repair there is often increased resistance to tendon gliding at the repair site,
which is greater for techniques using increased suture strands or suture material. This increased “fric-
tion” may be measured as the “work of flexion” in the laboratory setting. Tendon repairs performed in
zone Il in human cadaver hands using the two strand Kessler, the lateral Becker, the six strand
Savage, internal and dorsal tendon splint, or the external mesh sleeve techniques, had “work of flexion”
measurement made both before and after the laceration and repair. The average increase in work of
flexion was 4.8% for Kessler;6.5% for Becker;109% for Savage:19.3% for the internal tendon
splint ; 16.2 % for the dorsal tendon splint and 44.3 % for the external mesh sleeve. The work of flexion
was found to increase in direct proportion to the amount of suture material at the repair site.
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Key words: flexor tendon repair (B5E#ES), gliding resistance (BHHEHT), work of flexion (BEAEE), cadaver
experiment (BERZEER)
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Fig. 1 #E&RIIFEEMEARE D R TH 5 4-0 Ethibond # F v 7. Tendon splint 13/F & 0.2 mm woven Dacron sheet
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& work of flexion &1l L7z, Work of flexion %
W 572010, $TEECTHONEY 2RI
BEWE, RIBRESHEORIIEEMB L V-,
Hg A fl B I plateau TR L 72 L S 028Dk
HERTEFexcursion DEHEE LT, BEAETHRD
work of flexion # 5HEl L 7. JEEESRIH% O work of
flexion D¥EIRIZ, FHEXNETH TR TEDL LY.
JEE S HIT AL R VIEIZ, 2-strand
Kessler, 4-strand Becker, 6-strand Savage, in-

ternal tendon splint, dorsal tendon splint, mesh

sleeve 2 L7z (Fig. 1). #NFNOREEL IROERE
BFICHEICES L.

Student t—test % fiv: T work of flexion DL %
FNENORBESEIT LICRE L. pEDT0.05%KMH
EWETFNICEEEZED ) LHIE L.

& #

4-strand Becker % ® force-tendon excursion
curve #/R L7z (Fig. 2). ¥EH O — 7 Tlid plat-
eau DERIIIE 0214 kg Twork of flexion {3 0.12 Nm ¢
HBOIH LT, #EHD plateau DFES 1 0.238 kg
Twork of flexioniZ0129NmTHh o7z, H—7/%%
— itk & &b v, XkiZ, internal tendon
splint # @ force—tendon excursion curve 7" L7z
(Fig.3). #&A&WI O H — 7 Tl plateau DHEST 13 0.209
kg Twork of flexioniZ0.114 Nm TH 5 DIZx L T,
HEA TR D plateau D3RI 0.317 kg T work of flexion
130142 Nm ThH o7z, I—T1 — B a8
7z.
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Fig. 412 &#E1ED work of flexion DK N4
RL72AY, Kessleri#134.8%, Beckerikid6.5%,
Savage #13£10.9%, internal tendon splinti&i
19.3%, dorsal tendon splint#1316.2%, mesh
sleeve {13 443% TH - 72, Kessler # & Becker 0
work of flexion D#EMNFEIX A% {, Savagei, ten-
don splintFEiZFFEOBEINIZ /R L, mesh sleeve it
EHICEML.

% =

1976 4E Lane & iR ED & M0 ICHIE T 2 Hik L
L Cwork of flexion #3205 L 7=, 19904 Peterson 5

& work of flexion % VSN 5124 U 2 BEHK
HoMMmeE Lz, AETIE, BEkgsakolRo
REIRBIZ © P ORGFERT AVCCREEL, BOE
BIRILOBH % T work of flexion # AFI R TH:
IZHWREMHOR L

WLz, FORERE, BEASE
Lz

27z,

work of flexion Z2MEHN$ 4 Z & ASBH & ik

Evans 512 L, MR CESR b5 i
BHEEOT— 2 b, HETE LU - ROk
%, BIUBBESLFIETAENICLIAE SR TY

57,

L72h5- T, RS ERD work of flexion D2

MdEaMOROEREDHEN, 71 —TOADE -
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T T T T T T
Kessler Becker Savage Int. Splint Dor. Splint Mesh

Type of suture
Fig. 4 HEEREESW%D work of flexion DIENZE
Savage vs Kessler, Becker, mesh sleeve, NS,
NS, p<0.0057 ; internal splint vs Kessler,
Becker, Savage, mesh sleeve, p<0.0017, p <
0.00295, p<0.00296; dorsal tendon splint vs

Kessler, Becker, Savage, Mesh sleeve, p<
0.0477, NS, NS, p<0.0274.

Y, A D stiffness DM L B EE 2 55,
5T, BREAHRICEERER L AMEE R ROn 05T
ThL, BRSHOERL, ETHBORE, N7
TIZEDIREE»TEOROEEEIIL S 5 1M
HEFHENG, LEOERLY, AL-AXLBEDE
BEb-b L) bHEER, work of flexion DfEL Y
HeZ2 L7, Kessleri®, Becker B ZEDIBE*1HIT%
WHEE LTI TRBREASATwARZD, Zhb
DFEETE S work of flexion DEF RO WEE, +
% b Savage B, dorsal tendon splint: F T

KWEBTREIT I PP evwRehFELEESh
5.

& B

RBAFELRLTHCT, B4 OEHREESGEO work
of flexion # M L7=. FORKE, BESHOMEEH
Bogs & biZwork of flexion SHINT % 2 & H%HF
LT o7,
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Mechanical Properties of an Absorbable Polydioxanone Flexor Tendon Suture
Utilizing the Kubota Technique in a Cadaveric Canine Model

Akifusa Wada, Hideaki Kubota, Takenori Akiyama
Hitoshi Hatanaka, Yukihide Iwamoto

Department of Orthopaedic Surgery, Graduate School of Medical Sciences, Kyushu University

The purpose of this study was to evaluate the potential use of absorbable polydioxanone monofila-
ment for tendon repair.

Eight canine fresh frozen flexor digitorum profundus tendons were lacerated in Zone II and repaired
utilizing the Kubota technique, which consisted of a 4—strand core suture using the double—modified
locking Kessler technique in combination with a cross—stitch circumferential suture. A 5-0 polydiox-
anone monofilament was used as the core suture, and a 6-0 polypropylene monofilament was used as
the circumferential suture. All repaired tendon specimens were secured tightly in tendon clamps on
the Tensile Testing Machine and loaded to failure at a constant cross—head speed. During distraction
of specimens, a CCD (charged—coupled—device) digital video camera was used to determine the accu-
rate displacement between each of the tendon ends. The force, measured as kg force (kgf), at which
2mm displacement between each tendon ends was observed was recorded as the gap strength, and
the force at which the repair failed was recorded as the breaking strength.

Repaired tendons had a gap strength of 230kgf and a breaking strength of 5.85kgf, thus demon-
strating that the polydioxanone flexor tendon suture utilizing the Kubota technique possesses adequate
tensile properties enabling an early active postoperative mobilization protocol.

This was a cadaveric study and further in vivo studies are needed to fully clarify the clinical effec-
tiveness of this absorbable polydioxanone flexor tendon suture.

Acknowledgements : The authors thank K. Miller for revising English used in this abstract.
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preg - 9.

1 FEEEEC L AESREEE
AHe4 1L, double—modified locking Kessler
B2 X % 4-strand D E#ES & cross—stitch i
LB EOMAEDLETH S,

1999). 4, ERFECARBENEOBIIGE DR
UF A AFH ) v AEFRACCRES XOBRGR% 155
L, JI¥RE s L CGGHE L7,

MBS L URE
METEREIR A X ORBEGHE AR % zone I CRER, W

BEL CERSETHBELLY (K1), FTHEE®E, dou

ble-modified locking Kessler (2 & % 4—strand ® ¥
A L cross—stitch Y 1L X ARG DOHASHE
THbH, ERESITRPCRORY) T4 A F% 7y %D5
-0 PDSII (Ethicon, Somerville, NJ, USA) %, #i8)
BAEICR) Ta¥ L % D6-0 Prolene (Ethicon,
Somerville, NJ, USA) # F\v7z. BEEY 258
BIZAT T2 mm/ 5 CES L, BoNn IR R
Meatr L, DERBETRBEREETE A AT
W L, 2mm OBEELRO L ZORD L EMRES
(kgf), BERTL7-L EOETEHHRTRS (kef) & L7z,
AT tRE (p=005) %fT-o 72,

& ®

HERIRT) O F 13 2.30 kgl T, BEWIRD OFH ik
585kgf Th o7, FANINFTHELBRY LA
T Vi#EA4 D 5-0 Ethibond (Ethicon, Somerville, NJ,
USA) # EREEICHVBIER" L IbE L, HEED,
WRIEDEDICHEEZR RO h o/ (FL).

& £

Kubota b " XFHENICHET, MELBRNEZAT
LREGETHIEL, R IATNEAREFREICHN
TREA X ORMBEHRCEE L. 20BBEID
T 2.07 kaof, BRI OTFHH6.03 kef T,
Schuind 5% D#HE L - BEHERNLFE % FH 1.9 kaf
(A35kef) 2BEELTHB), HEEEIIHOWA

Rl EREGOMEI L 5NENFEO LEL

Core suture  Circumferential Gap strength Breaking strength

material  suture material (kgf) (kgf)
5-0PDSI  6-0Prolene 230061  585%092
5-0 Ethibond 6-0 Prolene  2.07 £ 0.46 6.03 = 0.55
n=3§

5-0 PDS I % E#EIZAWBEREE, ThETo5-0
Ethibond # RS ICH W BER E L, HRED,
R & bEBEZ RO h o7z,

ALTEERE LS. E7, A XERWn vivoD
ERETNCT, ZOREGEL AEBEEERETHEAED
T, BERVRCEET AL R, T4%
EHEMRELCEETAZ 2R LA (Wada et al:
45th Annual Meeting of the Orthopaedic Research
Society, January 1999). BB LMEAME & LT,
Trail &% IFHEEIR L, M2, BBRRIGED
INEL, FERLRTWR) Z AT VilRAEHIT TS
B, BBERICETO2RIDEE LRI S NS
WK DOMEEE L REL TV 5. AT TO, EHIE
IR % RV 22 ISR B O BERERE T 0 SF35 13 2.30 kef,
BRSO 585kgf TH ), R AT ViR
EEREICAVBEROEDEFEEI L L, W
EAGEHERERIC AT S 2 e Ebhas,. L,
PDS IO FHIIZ M TH Y, EFET NV TIEER
DRI DHRERFNAERDIERIR & A LTw <
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WLETH 5.
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Treatment of Flexor Pollicis Longus Tendon Rupture

Yoshihisa Sugimoto, Shinichiro Takayama, Yukio Horiuchi
Hiroyasu Tkegami, Masato Okazaki

Department of Orthopaedic Surgery, School of Medicine, Keio University

Introduction : Loss of the range of motion of the thumb IP joint dose not always cause the disabili-
ties in daily life. Therefore, rupture of the flexor pollicis longus (FPL) tendon has received little
attention compared with ruptures of the FDP and FDS tendons. However the results of FPL tendon
repair are sometimes unsatisfactory. In order to investigate the factors influencing the results of FPL
tendon rupture, we reviewed our experience.

Materials and Methods : Fifty—two cases of FPL tendon rupture were treated at our department
between 1983 to 1997. Patients were 38 males and 14 females, and the average age at surgery was 36
years, ranging from 2 to 72 years old. The affected side was the right in 33 cases and left in 22 cases.
Postoperative range of motion of the IP joint was evaluated by using Buck—Gramcko’s method.

Results : According to Kleinert’s criteria, the levels of injury were as follow : zone T1 in 7 cases,
zone T1I in 30, zone TIII in 5, zone IV in 7 and zone V in 3. The causes of injury were mainly simple
cutting ; related injury was the most common type. Subcutaneous tendon rupture was observed in 5
cases ; the level of the ruptures of these 5 cases were all at zone IV. Four of them were caused by
rheumatoid arthritis.

For the surgical procedures, end—to—end suture was carried out in 22 cases, tendon advancement in
8 cases, free tendon graft in 17 cases, and tendon transfer in 2 cases.

Overall clinical results were excellent in 14 cases, good in 26, fair in 7, and poor in 5. In patients in
on surgest was performed within one week after injury, the results were relatively better. Residual
complaints of the patients with poor results cases were difficulty in holding cups, pencils, or balls, and
cosmetics.

Discussion : Flexion of the thumb IP joint is related to palp pinch and side pinch. Strength of IP
joint flexion is more important than the range of motion. In the patients who had a limitation of range
of motion, weakness of the IP flexor was usually observed. Therefore, various complaints remained in
patients with poor results cases. In zone T1II, there are two pulleys (Al and oblique). The injury of
them causes bowstring of the tendon and limitation of the range of motion. This could affect the poor
result a seen in repair of zone TII injuries. Reconstruction of the oblique pulley is important during
the reconstruction of FPL tendon injuries.

Key words : flexor pollicis longus (RFIEEAEE), pulley (B75EEESY), tendon rupture (BEETZEL)
Address for reprints: Department of Orthopaedic Surgery, School of Medicine, Keio University, 35 Shinano—machi,
Shinjuku-ku, Tokyo 160—8582, Japan.
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The Comparison of Three Different Postoperative Treatments after
Primary Flexor Pollicis Longus Tendon Repair

Takeo Oinuma, Yasuyuki Yamamoto

Department of Orthopaedic Surgery, Niigata Chuo Hospital

Takae Yoshizu, Yutaka Maki, Naoto Tsubokawa

Niigata Hand Surgery Foundation

We retrospectively examined the comparison of three different postoperative treatments on primary
FPL tendon repair. Twenty—three cases operated from 1987 to 1998 were devited into immobilized
group (n=38), modified Kleinert group (n=38), and early active mobilization group (n=7). The clin-
ical result was evaluated by the functional evaluation method of JSSH. The outcome of early active
mobilization group was excellent and immobilized Kleinert group had poor result. We used six strand
suture technique (Yoshizu 1 method) in early active mobilization group. Strong suture technique
with early active mobilization improved the result of primary FPL tendon repair.
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BICEEYE, KleinertEik, RYHSEMEEDO3IE
HOBRBEEP DL BT RIZTOP LRI L7,
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EERTI, BAERA DT> T 5 B EBE HEE
BB L/Z2E4-07 4 7 Y WHsHic & ) Kessler
EHETERATITV, SHICETELZMZ 7 Yoshizu 1
H (Y1) 760, 2E4-0F 4 0 UHEmstic Ly
Kessler £ %479 Yoshizu 2347341, 4-0F 11>
HgtTKessler BE% 1T o 72A 116, #TFiEd 26
T, ERICHEEETINA . BEEN T, Mt
D 3BEEOBTET T BAEENSH, Kleinert kil

Key words: flexor pollicis longus tendon (RE{EEHiME), early active motion exercise (P EEI/EMHARE), modified
Kleinert method (Kleinert %), postoperative treatment (##%E), flexor tendon repair (JESBERES)
Address for reprints: Takeo Oinuma, MD, Department of Orthopaedic Surgery, Ojiya General Hospital, 1-13-33 Honcho,

Ojiya—shi, Niigata 947-8601, Japan.
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F1 Zonel, MIZBT5BEERNORE

5 -

®2 FROTE (REE)

Excellent | Good | Fair | Poor

Immobilized gr.

Excellent | Good | Fair | Poor
1 2 1

Immobilized gr. 75% 0
Passive flexion gr. 2 l 0 3 3
(Mod. Kleinert) 25%

Active flexion gr. 4 | 0 0 0
(Early active) 100%

S HMENEMESREF S, WMEREH LY

Kleinert ik & [7] R 12 BENE BB 217 ) REIEEE
BRI 7THTH o 7.

FHifiE 1E H AT O R F SRR & Vv TiT o
7z.

& S

SHROEEIIEP, B2f, T4, FE3FIT,
BU 2 BRiFFI L35 L BIFFIZANT0% TH o 7z,
ERAIRIC A B &, zone VORBIZEFETH -7
A, BHKETHAHTI, T I ORI ERFSIL56%
EHENRELC ol

EAESICEHL THREENICATAS L, BEE
(41) TIF, BIFBIAT5% & HER BIFTH - 7225,
KleinertZ#: (8%1) Tk, BIFEIZ25%12¢ X5,
FORBERRBETH 72, —F, BHEHEEREE
4Bl) CReEfBEEIBEICRFTho1 (RD.
RICEHBORT*MATRIFT L TAS L, ETET
BEf15mUTT, REME75%TH o 72,
Kleinert £ TiZ 39U T T RFHIES50% TH -
7oA, A0 B s L RIFFIEBETH /2. B
HEgEMEE TR0 L2526, LT 26lTh
S7h, EBIZPPDbLTETETH - (R2).

& il
ROBEETH L. BURTIT, F7RLb
. THLRICYLETHES L, ¥H2 5 Kleinert
TEORHRE L MR Y BB EHEE LT 72, 1
2 AR, BRIETH2 (1.

% =
EREEHRE LIRS ORBICE L TARO KT
HLBBEINCERLTHL L, EAEEIZELTH,
EFRUTOEFEEATH o272, BERE

<39y.o. 1 2 1 0
75 %
>40y.o0. 0 l 0 0 0
0%
Passive flexion gr. }
<39y.o0. 2 0 1 1
(Mod. Kleinert) 50%
>40y.0 0 | 0 2 2
0%
Active flexion gr.
<39vy.o. 2 0 0 0
(Early active) 100%
>40y.0. 2 ‘ 0 0 0
100 %

T ABEIIEBRCE R o720, FORBIER
O|E LB L TLRIFTH 7. —F, BELE
EiRED—TETH 5 Kleinert =D, ek, &
BUEBFY? L& Twa7, BREERGREOEKE
VFLOBRSRVEDHLLIH S, FTaDEMICE
WL, BIFBIAT25% & B EICRETH o /2.
BICEBEENON LT, & BEIEEEL LT
DOFEERIZLTniziro e,

I L R RSB OWBEBIEOM LI ILESE % [l
THIENEIRE LA, Kleinert BEFIOBBRED
BEHEELT, BEENefKessler BETH 5 -0k
EHAEEC, BEERRICgap 2R LTLE Y, #
ErOMTE 2o MHEENFGLIELELLNR
4. Kessler BEEORE AT T D single loop &
K#E% L, 7oz Kleinert % T? control & L7zl
EIEEN T CH, THIEEIMNETHILIEINTYD
L LHRTEDLY, —F, FUREESRET
&5HPHEBEHEETIE, SHREEMNTEATYS
b od, fiELRFCchH-7. BHICHE
BTV 2 0UE, MBRES L b b RAF I L e T
v LA L, HENEEIRIT) o0l T lEN %
boTHEEENLEE DL, YIERERNIC4kgD
ERFAPEHENTE Y, BHEHERELELIT) I
B+a%2EEIEbsELLNLTWEY, 2% D,
S[E 7% tensile strength % & o 72 Y1EEEBAEL LT
HAwapZ b CRHBEEH T Chgapd BT AZ &
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1 27i%, BM

AHFATE Y TOMOZE. ZHERYIETHREY 5.
B:%BHEIHE L) RHESEH LTV, MK rubber band THE M 2 #B) 5 % Kleinert ZFES A 5.
C:142» ABOBIROME M RET, BEEIETH .

B, BMEXOBTELEEZOND, LW o T,
YUEEEBCE LT BARNICEEEEE 17w
9 A tensile strength 3+ 10H Y, BEENHER &
DEFTWR TRy, FRICIAEEDOETE,
BIREL-EEZLNS,

& B

EBEBRSRIRESORBEIIHNT 5 EEE,
Kleinert £ L UBH B &R IELOEZEIZ OV T
MEf L7z, YIRTREBEEMRLESG LRI, B
HHEEHEEEBONEEE L BT RERIES
BRI E V.
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ArRE ek - BRI E R R E R T o 72
Zonel & Zone II O JE #H B2 B O ¥ st

BB RS

L 2-0 8 & =
e B

HBE DAL
I i
FEREES BB A E

% H %

Early Active Flexion Exercise for ZoneI and II Flexor Tendon Injuries Repaired with
Triple Looped Suture Technique

Nozomu Kusano, Eiji Shiraishi, Yasuo Churei

Department of Orthopaedic Surgery, Tominaga Kusano Hospital

Takae Yoshizu, Yutaka Maki

Niigata Hand Surgery Foundation

Minoru Shibata

Department of Plastic Surgery, Niigata University School of Medicine

A new suture technique (triple looped suture technique) was used for flexor tendon repair in zonel
and II in 13 patients. Early active flexion exercise in a protective splint was begun the day after
surgery. Modified Kleinert method with rubber band traction for four fingers was added for 3 weeks.
Splint was discarded at 4 weeks. Six fingers were in zonel and 6 fingers were in zoneIl. One lacera-
tion of FPL tendon was in zonel. We used Japanese Society for Surgery of the Hand (JSSH) criteria
and original Strickland’s criteria for assessments. There was no rupture. In zonel, 5 fingers (83%)
were rated “excellent” and one finger (17%) was rated “good” in both criteria. In zoneIl, 6 fingers
(100%) were rated “excellent” in both criteria. One laceration of FPL tendon in zonel was rated
“excellent” in JSSH criteria. The results indicate that triple looped suture technique is a reliable
suture technique that, when used early active flexion exercise combined with modified Kleinert
method, can achieve excellent clinical results after flexor tendon repair in zonel and IL

HEYREHEESEISE 25, FREZERITOI

% 1, HRLDITOITVEREEL D EVESEID

Kleinert{EIZ X DA L L - BB B OSEEL S5 Behb, RARBTESFA0rlimsteAv
KEDBHHIZE, LV REVCBOBEIELNLE Kessler ik L T HETZ A LAFRIEL, V-7

i

Key words: flexor tendon laceration (JES5ENTES), new suture technique (FT#847%), early active flexion exercise (F
1 a8 iE thiek)

Address for reprints: Nozomu Kusano, Department of Orthopaedic Surgery, Tominaga Kusano Hospital, 2—-11-28 Koya,
Sanjo—shi, Niigata 955-0046, Japan.
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b) c)

X1 Triple looped suture &

ab HE%JS—L%:L iTF’h T REENCREE R L L e

CRBICEAICRESR3IENITA.

d) e)

S2E T A,

e . [FI&EL @Wﬂrﬁfﬂﬁﬁ IREERENIT A, BEREE, B anchoring® & MO CREN K O

&6n5;o SR B

&% 3R 5 triple looped suture BEE EF L0,
FREEFEO M EESELY HWiEhE, #neh
Kessler BED 2L 18 TH Y Y, v FEF Lz
)ﬂu‘f:%ﬁ?ﬁ“ﬂi%é‘li@f&@?ﬁj}Giﬁ"l‘—l/tcﬁ‘o 729,
4, 41 zonel & zone IO JE #5 I W e B (25T
L triple looped suture B2 CT#E L, ?Eﬁﬁﬁﬁ i
EEfTV, BEFG#EREBLTOTHET 5.
ik - BEE

A BaiiE, KEL, MTEEELL2VLY

T REA, RICEACERENRL— T4 %
P BY. BERIC ;t4 0F A il— 7%%)3%%
RERER L D I22HKDLENT B, FOFE
Ef e EROBOMEEDENITLD, #ﬁﬁﬁ'ﬂﬁf%ﬂiﬂ Iz
BAEREDPITEREELVEINREVI LY, /-
FEIE R, BT T 2701 E LR TVWEHO gap
R % tension band DEE TR Z &L TH B,

#Bh#A . 5-0D 5\ 3 6-0 monofilament nylon
PRI ERAMERESTITo 7. BEEOETH~
TEEICIDEACREAELTLIELPERTD

A

EHOgE gL | BER  FERHMEO, MP
BAETE M 30 ~70°, IPBAEIfERO & L, WEH LD,
MEIRIZJEM L, B CRET 2SR RS2 BB L
ME3BUEICBNTHEBT 25 RMEG zEMNL
o, RBHBRMOATIIEAD O3 % IPEE
DEMAL L UBOTSREESEIHRONZVZD, T

CEZ2RFBEEFCTIOZENMALZRETES
Kleinert LA MBE X W FH L7, TAESNI4AER

23 LC3AM, v —-FEEF4EBT, BHEY—
AR E LI AMIT 7.

Ef oHE

19934F 12 A2 5 199947 B & TIoinE L /-8R
o 126, REEEHEEEHO 1510
I3 AR L Lz, & BEIRCEHEESSEIIR K
HEMpiI R B R EE L Th b o 72 MRl

BH 105, 3, SERFERIL 19~ 565, :Fi’J
3585, BEERPMI4r B~2FE52 8, 25k
IR 1, RR5TE, TIE3%8, WIELIE, /g3
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a) b)

=3 F1§12 203, B

NED zone I TOBEIEEHIEMR 2RO /2.
b, ¢ .9 A. triple looped suture HECHRE. mBRs

excellent TdH - 7z,

WPBTR . IR, EEREHIED zone ILTH
2L, BUHEARBHEORELRD, WHEL D
triple looped suture#% FVvy, 4-0F 1 0 ¥V — 74
THE L. BEBRAIZES-0F 10y, #
&%, BEEOEREIRED SN o7, BHBEERE
HREDEE L.

MiaiER  #Hithdar A THFSEEFM,
Strickland 5F{fi & b excellent T&H -7z (X 2b, ¢).

EBI2 © 295%, HIE.

* o NBEEAR.

BEAERE (i ~& el

BUREE | 1996428 24 3, 7— 7229 bz,
2H27T RLE % E. AHICFRE T T020%, KA
DEEIZE D A AR ICFEMR & AT (K 3a).

HRETR | RIEE A zone | THIZE #5550, FRE
RS L7, WS ICde- 011 /’%ﬁi\ﬂt.

MEER  MBEIY HTHFSMEREFEM,
Strickland 5Effi &  excellent T&H -7z (K 3b, c).

£ =

Strickland FHIII TS < BV 5 Wk bk LV EFE
EDIDTH B, Fa DEAEZ RV 7z zone IOFEHZ
excellent & good # 5 b¥ 5 & 100%, excellent D&
TH83%TH Y, zonell DIEHIT excellent H3100 %

Wi, 6-0F A0 R, M

THH, POEMEFNLIF S % L, Strickland 1
rHEVW/-MoRE L HBL, BAERTH-7 (R
3). LPLELOERIENBSL VD, 4%E
BlAERBRHTHLEFD 5.

BHASEREBEEZORKEEEIEEOREIZL S
&, Kleinert#Ed bV EELVERLTWE (E
3rany, WA ZEBRA LY, BEhTTEEIE
Kleinertit & # D& EL H BHIICHE L TV 5% %
Bz,

May & Kleinert % & # D% % 272 zone I RS
JEE A5 > 145 FEF] 0 BE) W B IS & REREAGICRRET L T
5%, F T A D zone ILESF 0 BB B % May
ORELIBLTAHALZ LWL, DIPEE & PIPHE
WESTTCHET AL, DIPEE TE, 40
zone [T DFEF X 48 0 BB W] Byiid HX B O
73%TH-o72DZxt L, May DREFITIE44%, 12:8
TiE, #NEFNII%E63%THY, Txr OEFDIT
5 RENC T B EMICH o 72 (H4a). —FPIP
BEICI, oo OEBI, 480 BT R R
B 76 %, May DIEFITIZ61%, 12BTI, &b
I291% TH N, s QREMIZ, LT DICEHEIFE
BEMiEH 555, ZITFABEORAY -8 -7 (HM4b).

etz triple looped suture®%479 9 2 CHEET
NEFEZBRL, REBHIVBOREICS 5 H0KE
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&3 Strickland i (1980) %R\ 7-fioE & oL

E&G E WrZdsR
Zonel
R 1999 EAF 100 % 83 % 0%
Bainbridge 1994 EAF 89 78 11
K 90 60 6
Gerbino 1991 K 65 60 5
Zone Il
N K 1999 EAF 100 100 0
Silfverskisld 1994 EAF 100 74 4
Silfverskiold 1993 K 81 56 5
Bainbridge 1994 EAF 94 67 6
K 53 28 3
Baktir 1996 EAF 85 40 4
K 78 34 5
Cullen 1989 EAF 77 71 6
Chow 1987 K 98 82 7
Schenk 1996 K 48 36 0

EAF . BHEBEMEEE, K | Kleinertk - %%, E : Excellent, G : Good.

% %
100 100
83
80 73 80 6
75
60 60
63 61
50 A
40 44 40
| this study
204 e May 20
(Kleinert)
Y T T T 0 T T T
0 4w 6w 12w final 0 4w 6w 12w final
a) b)

4 ZoneIlFESI D BB BN OHER
a . DIPH. 4 DMEHE May @ Kleinert i, Z5ENEM & b B8z 8
BT B
b . PIPBE. M&FL, FITEREOFEA.

HEEFRIC, BEES pulley DI 22 h o7z looped suture #FCHE L Kleinert BHE % L7
Tod, BT, —ERICEATRA AER 36 RH g EEE LT, ShOTRFLEESL
Hotz, TNEF /DIl bow—stringing % X728 7% 1#7z.

WHEI CRAREAD o h 05 2w & pulley & T4 2. B4 0RBESEMFEETE, KleinertiE& 20
IBT 2B 5. EKiEL ) DIPEH O BB B RIS E B IR TS

o . BHEMICH 72,
e an

1. Zonel¥ zone Il OB FHBERTZRFES 23T L, triple
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Tension—Reducing Position % o JH U 72388 5547 4 0 BRI &gk
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New Technique of Early Mobilization Exercise after Flexor Tendon Repair of Finger

Masanori Takahashi, Tsutomu Takao
Department of Orthopaedic Surgery, Ichikawa General Hospital of Tokyo Dental College

Kenichirou Uchinishi

Department of Orthopaedic Surgery, International Health & Welfare University

Osamu Watanabe

Depertment of Orthopaedic Surgery, Hamamatsu Red Cross Hospital

Tkuo Horiuchi

Department of Orthopaedic Surgery, School of Medicine, Keio University

Generally, early mobilization exercise after finger flexor tendon repair is performed by the Kleinert
method. But we occusionally experienced the rerupture of the sutured tendon through exercise
because of the active flexion of the injured finger by the patient in this Kleinert method. Recently, we
originated the tension—reducing—position (TRP) ;the normal fingers are fixed in the extended state,
the injured finger is free and in this position, the sutured flexor tendons are tension—free. We applied
the TRP to the rubber band traction method like the Kleinert method 3 to 4 weeks postoperatively. In
this technique, the repaired flexor tendons are almost tension—free through exercise, so that the
repaired tendon is protected from rerupture.

We tried this early mobilization exercise technique on 8 cases, age : 16 ~ 51, affected fingers, index : 2,
middle finger: 2, ring finger: 1, little finger : 3 cases. The injured level, Zone 1:1, Zone I1:6, Zone III:1
and the clean cut:5, blunt cut:3 cases. The periods to the operation were 1 to 18 days from the
injury. The results were excellent in 5 cases and good in 3 cases. There were no poor or bad cases.

ORIEEEREICL PR VEELZY, 28, A
ZEWMRBEH TR VODRETH LY. BEREE
BRI AN RORREIL, BRAEOWRPME EMBOREBEET, BEFLOLDITE—KIC

& L o I

Key words : flexor tendon rupture (E#EBENE), after treatment (#458), early exercise (FELEBEE:)
Address for reprints : Masanori Takahashi, MD, Department of Orthopaedic Surgery, Ichikawa General Hospital of Tokyo
Dental College, 5-11-13 Sugano, Ichikawa—shi, Chiba 272-8513, Japan.
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Fig.1 ZILASHEMP, PIP, DIPE&E i MEALIZE
EL, BRI A=Y FORBICES EE
T5H, RIERGREMEEOHSICIETFEE
0T, BEEHREGELAN L TCRIEAII
FFREE 40BN CEET 5.

Kleinert & % & & & L7-BAEB#EEY Y 25T h
Twh, FAIF1993FLIE, R~/NMMED zone I, I,
NI ORI 1 REEESICT L, BES NV — 75 Lar
P8 L 7>, tension—reducing—position (ELF TRP)
TEEZTV, BIBOIT/NN—NY FEFIZ L 5 EHHE
EEEERRATE. 20ER, BFLEEIEOR
TeDT, REORE L BHFMIIEEZT A,
F oM OH &

kBefe T & B 2T REICFEMZITV, BB L UEE
JEfpEE DI24-0F 7213 5-00 IV — T4 X A ETE
THREL, 70k 2FmES>HRICENT 5. JE
IV RBICREE L, BOWEEICE LIRSS s
RS TRIT S N BB —E R T 5.

WMEOEAES L UHREE

WA SHETICLTEF S AL -2 %84T, F
BIERIZ0° £ 721240 FREALICEE T 5. BIELAOF
{XMP, PIP, DIP D& RB& % HEM IZ[EH5E L TRP &
T5. BIBENCEE LT 8= FCHEERRE
TICEBEICES T 5 (Fig 1), Mtk h BEOHH
fHRE, TANYFICLAMBEMZBIGL, BB
UCFEHOWHEETHT 4200 I I HREE % B
L, MBEACESE S NEROMBIEHS L OFH
HOBHEEME2TbEs, 3I~4ETAEEY RET
B, EHI1~2:8MH, FREHB IR EMEL
ZWEITENENEERMMICFEIC S -2 24T
BEELT, BEEELSYE, £0B - WEE

Fig.2 JEf2
Zone II TOEB X EIREHIRIESE.

B L, ARCRES R A, LERERIEEREL,
BREOELEH - B BE 2 MEBNIZITHES.

EGIH S URE

AEE AT LERIESHIT, BEOERKILI6~
518 TH D, WERIIRTE 26, P 26, &
1B, NI 3FITH A, EELNbidzone T
160, zone II : 6%, zone III . 16T, clean cuti¥s
B, sl 3fTH L. ZHL D FHE COLM
E1~18BTHo. FlE7» A ETOEMEET
Bl H FREEEMm (% TAM) <, #: 55,
B I3fTHD. RBICEELSVREIORE, FIF
I TOBMICE AL P LEEITD bNLh o7z,

JEBI2 - 348k, k. 19944 9H 248, $#kTHAN
¥ezone 11 %+ 5 (Fig. 2). 24108 Hi2i&is,
RIREGE L O ICREA L, AEC4BEMERE L2
Wedro) (Fig.3). MiE7»A07+0—-7 » 7k,
BEEETHS (Fig.4).

FEFI7 @ Blik, FE. BRFEEHF L TVv5. 1998
FAH30H T4 7ITTHRTE zone L% %48, KET
AABEE LEERIFTH o 7225, BERE1BME
KEWYLHLBENR TS (Fig.5). 6 ASHICETF
HRAT, REE % B L0720 58T T % (Fig6).
THABBOTO—T v T, HEIETSHS (Fig
7).
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W, £ o327 M) OBESERICEL,
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Fig.3 fEfI2
2&&14 MIEE, Ay

U

Fig.5 JEHI7

% IE

Fig.4 #EHI2

= f

W7 » AR, KEIETH B,

HETRES

Zone III T&‘z‘o L UBREEHRE T HE. OEFNGRRECHRIEE

17, 5

T M) ORGRBIEFELDFBCTEIEN1IRES
LTWAZEFEELL. v M THLREES, ok
|/, METHBHEISEL TV 2nI ehs, FERE
A, BRI OBEZMEEMTEHET S L

&, BRI i%ﬁ###%? 7ok ZEE R
a"fi FITH % L THREEIZE v v TR E 5%
;%&w_k#%ﬁéﬂ EERERESmROEEE L
TTRPEEEFZEL: (Fig. 8). AMEOMBEHFTR

i, BREFHITRLL/NMETIEXEHOREELDFE
—OFETEEL, RERIANLEEL Y15 cm THR—
O L AT 2, P, B, MR ELITEHT
SEETT A, EEREHENEEIVET cmizRe
SANEORITHBICII ST E VA, FOEMT
BERPHMTLFEEEZL LD L TS
(Fig. 9).

PLEomR &Y, 0k, BRTDEEEHEEMN
BB IZIEF %8 A TTRPEEEITHNT
Wiz, AR ZOBETIRBOBRETIEIELNT L, R

KEWLDZFo THIRT 5.

VeI, BAEEOT v v TTRECHRIESTS, L
P LUEOEENED 2w, ff’”‘*ﬁﬂfﬁl’rﬂ#&t@
BWEIEIFLETELVOPRETH o7, BAERLIC

KMmﬁE&EK&%?%@%%E”W@@T&%ﬁ,
Kleinert BE T3 BIF D T /8—30 Fio & A fughfEh %
WEHRL VT ZEPFHTHAL, BIFEEELC
Wi ehBEIIMAEORRL L (BRSELW
&, BRRoMEEmICE LEEL BEEM S ST, &
RIGICBIBOBATIEN 0D, vy THERP
AT AHERRL TS, KEERRIMEIIC
lﬁlzz’éﬂ“(b\étbﬁﬁﬂﬁﬂﬂf‘%f F /- TRP D 7-
O, BROBESTIGEN I 2. BEx
Kleinert 32 i L“C71\~/\/ FIZ & b g E i % 47
T ER LV EEAREVWCRABETAT LED
n, %@%’E%iﬁ%#ﬁﬁif‘%é&%i%h%. PR
WALEOF G2 £ LI-BEEEEETH L0, B
FHERFELNILDEVA L, Floh, &, /Mg
DFEEEHETIE, BEOFEEMIIZIZEEICHIRE
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Fig.7 &EB17
WHBT7» AR, REIETHB,

Fig. 6 JEBI7
BEHOZD, KETH
Ex 5EMITH .
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The Changes Cell Morphology and Type X Collagen Expression
after Tendon Attachment Repair

Hiroyuki Fujioka

Department of Orthopaedic Surgery, Kobe University School of Medicine

Gary Balian, Gwo—Jaw Wang, Shepard R Hurwitz
Ravi Thakur

Department of Orthopaedic Surgery, University of Virginia

1999

The effects of surgical repair on cell morphology and type X collagen expression were investigated
using a rat model of Achilles tendon avulsion. At 1 and 2 weeks postoperatively, numerous hyper-
trophic chondrocytes appeared at the reattachment site adjacent to the bone and type X collagen was
detected immunologically both in the cells and in the extracellular matrix. After 4 weeks, the cells at
the original site of attachment were arranged in rows along the newly formed tendon fibers and were
stained with type X collagen antibody. These results suggest that surgical reattachment of the tendon
to the original site is important for helping reorganize cells during the repair process and that the type
X collagen may play a role in maintaining distinct areas of calcified and non—calcified fibrocartilage.
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Key words: type X collagen (X#{ 75 —4%"), tendon attachment (JEf+#%), fibrocartilage (GE#EEE), calcification
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Inhibition of Peritendinous Adhesion by 10 %—Sulfonic Alginate
in a Rabbit Flexor Tendon Model

Kozo Shimada

Department of Orthopaedic Surgery, Osaka University Medical School

Masanobu Saito

Department of Orthopaedic Surgery, Osaka Minami National Hospital

Jiro Namba

Department of Orthopaedic Surgery, Yukokai General Hospital

Hideaki Yamada, Nobuyuki Utagawa

Medical Research and Development Group, Kuraray Co. Ltd.

The anti-adhesive effect of 10 %—sulfonic alginate following tendon surgery was examined using an
adult rabbit flexor tendon model. In thirty—six Japanese white rabbits, unilateral subtotal laceration of
the flexor digitorum communis was created in one hind limb, while the other hind limb was left intact.
The lesion was coated with 1 gw 10 %—sulfonic alginate in 18 animals and not treated in the other 18.
Adhesion was evaluated by measuring flexion of the first toe, which was done by pulling the tendon
using a standard force (400 gw) for six animals in each group at postoperative weeks 2, 4 and 8. The
flexion angle of the first toe in response to 400 gw—bearing from a non—bearing position was measured.
The extent of flexion was calculated by dividing the angle obtained on the operated side by the angle
obtained on the non—operated side. The results at postoperative weeks 2, 4 and 8 in the alginate—
treated group were 0.79 = 0.18, 0.96 £ 0.10, and 0.91 &= 0.13, respectively, whereas they were 0.65 + 0.24,
069011, 0.75+0.16, respectively, in the control group. Statistically better flexion was obtained in
the alginate—treated group at postoperative week 4 (p <0.05). The lacerated lesion of the tendon was
still undergoing repair at week 2 in both groups, whereas the repair was complete at week 4 in both
groups. Scar formation at the repaired tendon in the control group was more severe than in the algi-

Key words: adhesion (%i#%), biomaterial (Z:4F##}), sulfonic alginate (ANRVEE{LT NV F E), flexor tendon (B
i)

Address for reprints: Kozo Shimada, MD, PhD, Department of Orthopaedic Surgery, Osaka University Medical School, 2—
2 Yamada-—oka, Suita—shi, Osaka 565-0871, Japan.
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nate—treated group. Longitudinal remodeling of the collagen fibers was observed in an each specimen,
especially in animals in the alginate—treated group where good flexion of the first toe was observed.
Thus, 10 %—sulfonic alginate is effective as an anti—adhesive material for the 4—week period following

tendon surgery, which is the most critical period after tendon repair.
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Arterial Repair in Cases of Thumb Replantation

Kozo Ishikawa, Motohisa Kawakatu

Department of Plastic & Reconstructive Surgery, Otsu Red Cross Hospital

Ryuji Kokoroishi

Department of Plastic & Reconstructive Surgery, Kyowa Hospital

Tosthiro Ishiko, Kazuma Sawabe

Department of Plastic & Reconstructive Surgery, Shimane Central Prefectural Hospital

Arterial repair is one of the most important problems in replantation of amputated digits. The arte-
rial anatomy of the thumb is different from that of the other fingers in the base of digital arteries, i. e.
the presence of the princeps pollicis artery and the different length of the digital artery. The purpose
of this study is to investigate and clarify the methods and indications of arterial repair in thumb
replantation.

Sixty—eight replanted thumbs were studied, observing the level of amputation, wound type, and the
method of arterial repair. The levels of amputation were distributed as follows : 7 cases of Zone I, 1
case of Zone 1~ 11, 29 cases of Zone I, 5 cases of Zone II ~ III, 12 cases of Zone III, 7 cases of Zone III
~V, and 7 cases of Zone V. The survival rate was 71% in Zone I, 93% in Zone II, 82 % in Zone III,
and 79% in Zone V. Wound types were guillotine injury (Grade I) in 5 cases, local crush (Grade II)
in 46 cases, extensive crush (Grade III) in 9 cases, and avulsion or degloving (Grade IV) in 8 cases.
The survival rate was 100 % in Grade [, 91 % in Grade II, 66 % in Grade III, and 63 % in Grade IV.

In arterial repair, end—to—end methods were applied in 47 cases distributed mainly in Zone II and
I1I. Shifting principles (cross anastomosis of digital arteries) were used in 2 cases (one in Zone IIT
and another in Zone Il ~ V). Vein grafts were used in 10 cases of Grade IT - IIT - IV (one in Zone I,
one in Zone I~1I, four in Zone I, and four in Zone II~1II) ; all of them were indicated as cases of
amputation distal to the IP joint, and 7 thumbs survived. Artery transfers were applied in 9 cases of
Grade I - II - IV (one in Zone III, five in Zone III~V, and three in Zone V) ; all were cases of
amputation proxymal to the IP joint, and 6 thumbs survived (Fig. 1, 2).

In 9 cases using artery transfer, ulnar digital arteries of the index finger were shifted to replace the

Key words: thumb amputation (EHEEINT), replantation (FBE#EM), avulsion injury (51&4KE1EME), artery transfer
(BIBR#1T), vein graft (IREBHE)

Address for reprints: Kozo Ishikawa, MD, Department of Plastic & Reconstructive Surgery, Otsu Red Cross Hospital, 1-1
—35 Nagara, Otsu—shi, Shiga 520-0046, Japan.
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severely damaged princeps pollicis artery in 2 cases, and all survived. However, in 7 other cases in
which radial digital arteries of the index fingers were applied, three cases failed to survive.

We used to prefer artery transfer, especially in cases of severely avulsed amputation at the base of a
digit, but the success rate was not perfect. The radial digital artery of the index finger is not always
an adequate donor artery for transfer because of the following two reasons. As Goldner and Urbaniak
remarked, (1) the radial digital artery is frequently of small size, and (2) possible concomitant dam-
age to the radial digital artery of the index finger and the princeps pollicis artery can occur. However,
arterial supply to the thumb often varies from the classic description, so selection of the donor artery
should be correlated to the type of arterial anatomy. We must observe the source of arterial supply to
the thumb in using the artery transfer technique. The other preferred method is a vein graft from the

dorsal radial artery in the anatomical snuff box.
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Long—term Results of the Atrophic Digits after Replantation

Masaki Matsuda, Kazuo Ikeda, Katsuro Tomita

Department of Orthopaedic Surgery, School of Medicine, Kanazawa University

Mitsuo Yoshimura

Yoshimura Orthopedic Clinic

Shigeki Yamauchi
Kaihotsu Orthopedic Clinic

The purpose of this study is to clarify the long—term results of the atrophic digits after replantation.
In our replantation service, we have treated 891 digital amputations (548 cases) between 1975 and
1991. A total of 15 cases, nine males and six females, between the ages of 2 and 67 years (mean age
405 years) with 19 digits could be followed. The length of follow~up was between 7 and 22 years
(average 14 years). The replanted digits were evaluated by a thermography, existence of the cold
intolerance, the length and width of the nail, and the criteria of Nakamura and Tamai’s evaluation.
The patients were divided into two groups by the ratio of the circumference of the replanted finger
pulp comparing to the contralateral digit as Group I (less than 09) and Group II (0.9 and more).
There was abnormal thermography in two digits in both groups. All patients felt cold intolerance in
short—term follow—up. However, all except three patients improved in approximately five years.
Although there were one patient in Group I and two in Group II who have still felt severe cold intoler-
ance, there was no relationship between the cold intolerance and abnormality of the thermography.
The length and width of the nail had no significant difference between patients in Group I and IL
Based on the point scale for clinical evaluation, we found no significant difference between patients in
Group I (average 67.4 points) and Group II (60.8 points). We concluded that the patients with
atrophic digit after replantation were satisfied with their results in a long—term period as similar as
the patients with non—atrophic replanted digit.
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Key words : replantation (F£3), atrophic digits (), long—term results (FHARHR)
Address for reprints: Masaki Matsuda, MD, Department of Orthopaedic Surgery, School of Medicine, Kanazawa
University, 13—1 Takara—machi, Kanazawa—shi, Ishikawa 920—8641, Japan.
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An Experimental Study of Micro—Vascular Anastomosis with Nd—YAG Laser

Atsuo Kugai

Department of Orthopaedics, Saiseikai Tondabayashi Hospital

Toshiomi Nakamura
Department of Orthoapadics, Kokuho Central Hospital

Akihiro Hukut, Susumu Tamai

Department of Orthopedic Surgery, Nara Medical University

Performance of microvascular anastomosis is essential in the field of microsurgery, but the current
manual interrupted suture anastomosis may be accompanied by foreign body reactions to the sutures,
leading to narrowing of the vascular lumen and a decreased patency rate. To avoid these problems,
microvascular anastomosis using various kinds of lasers has recently been performed experimentally.
In the present animal study, microvascular anastomosis using a Nd—-YAG laser was compared with
interrupted suture anastomosis and the potential clinical use of laser microvascular anastomosis was
investigated.

Sixty rat caudal arteries and 44 rabbit auricular arteries were respectively divided into two groups
and subjected to laser or interrupted anastomosis. In the laser anastomosis group, the dissected vascu-
lar stumps were apposed with three stay sutures, and laser irradiation was applied to complete the
anastomosis. The laser apparatus was an Nd—-YAG low—output laser system (Premier Company),
with a wavelength of 1.32 um, an output of 0.6 W. In order to avoid a temperature increase at the site
of anastomosis, pulse laser irradiation was performed. In the suture anastomosis group, the vascular
stumps were anastomosed as usual with 8-10 interrupted sutures of 10—0 nylon. The two groups
were compared in terms of 1) the time required for anastomosis, 2) the vascular patency rate, 3) the
smoothness of the inner walls of the vessels observed by endoscopy and histological findings at 1, 2,
and 4 weeks after surgery.

The time required for anastomosis of rat caudal arteries was 20+ 82min (n =30, mean = SE) in
the laser group and 41 + 149 min (n=30) in the suture group. The time required for anastomosis of
rabbit auricular arteries was 21 =51 min (n=22) in the laser group and 23+ 50min (n=22) in the
suture group. The patency rate of rat caudal arteries was 93 % in the laser group and 67 % in the

Key words: Nd-YAG laser (Nd-YAG L —+#—), micro—vascular anastomosis (#%/NILEW &), vascular endoscopy (Il
BERHSEE), rat (I v b), white rabbit (HERE)

Address for reprints: Atsuo Kugai, MD, Department of Orthopaedics, Saiseikai Tondabayashi Hospital, 1-3-36

Kouyoudai, Tondabayashi—shi, Osaka 584—0082, Japan.
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suture group. The patency rate of rabbit auricular arteries was respectively 95% and 91 %.
Endoscopy revealed that the vessel walls were smoother in the laser group. Histologically, laser anas-
tomosis was associated with less foreign body reaction than suture anastomosis and this may have con-

tributed to the smoothness of vascular walls.

Microvascular anastomosis using a low—output Nd—YAG laser was simpler and superior to inter-
rupted suture anastomosis with regard to the smoothness of the luminal walls of the anastomosed ves-
sels. It was considered to have the potential to improve the surgical outcome when applied clinically.
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