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Indications of Bone Lengthening in Congenital Anomalous Hand in Children

Takahiro Matsuno, Yoshikazu Ikuta, Osamu Ishida
Makoto Ichikawa

Department of Orthopaedic Surgery, Hiroshima University Faculty of Medicine
Kenji Kimori
Hiroshima Hand Surgery and Microsurgery Foundation

Purpose @ Although bone lengthening is frequently performed to treat limb-length discrepancies, it is not common to
lengthen phalanges and metacarpal bones in the hands to treat congenital deficiencies. The indication and timing of bone
lengthening have not been dearly determined yet. In this study, we investigated the growth of the bone after lengthen-
ing to determine the effect and usefulness of bone lengthening in congenital hand deficiencies.

Patients and Methods : Between 1990 and 1999, bone lengthening was performed to correct congenital hand deficien-
cies including constriction band syndrome, synbrachydactyly, hypoplasia of the little finger, brachydactyly, and cleft
hand. Twenty bones of fourteen patients underwent lengthening. The patients’ ages at the time of lengthening ranged
from 1 to 13 years. Seventeen bones were lengthened using Ikuta’s distraction apparatus, and the mini Hoffmann appara-
tus was used for the other 3 bones. The average length of distraction was 12 mm. Eighteen metacarpals and phalanges
were lengthened using the callotasis method. Bone grafting from the illiac crest was performed after distraction due to
insufficient consolidation in one cleft-hand patient and one radial-hypoplasia patient. The mean follow—up period was 41
months. The length of the bones at follow-up were measured and compared with the length of bones just after lengthen-
ing.

Results and Discussion : Almost all patients were satisfied with the cosmesis. In older patients, there was little
change in the bone length and the growth plates of the bone were closed naturally soon after the end of lengthening,
while in the patients who were operated on before they reached 6 years of age, bone growth was continued after the
lengthening. The rate of bone growth was different among each disease, and in some cases the effect of lengthening was
weakened due to hypogrowth of the lengthened bones. In the case of constriction band syndrome, the balance of the
bone length between the leng thered and non-lengthened bone in the hands did not change after lengthening. On the
other hand, in synbrachydactyly, the balance of the bone length changed because there was little bone growth in both
the lengthened bones. These results suggest that bone lengthening is a useful method for congenital hand deficiencies,
even if its indication 1s determined with consideration of the relationship between the disease and bone growth.

Key words : children (“/h'2), congenital anomaly (FiRK#E#&), bone lengthening (BILEE)
Address for reprints : Takahiro Matsuno, Department of Orthopaedic Surgery, Hiroshima University Faculty of Medicine, 1-2-3
Kasumi, Minami-ku, Hiroshima-shi, Hiroshima 734-8551, Japan.
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Reconstruction of the Hand Using a Distraction Device in Patient
with Postoperative Deformity

Kenichi Shimada

Department of Plastic and Reconstructive Surgery, Ishikawa Prefectual Central Hospital

Miyuki Kishibe, Takaya Heshiki, Naotaka Ishikura
Shigehiko Kawakami

Department of Plastic and Reconstructive Surgery, Kanazawa Medical University

Introduction : For patients who had shortening due to tissue deficiency by trauma or tumor resection, causing severe
deformity of the hand, reconstruction by tissue transplantation after creating a reconstruction space using a bone distrac-
tion device was performed with good results. The method is described with a presentation of cases.

Methods : In order to obtain a space, which disappeared due to shortening or contracture after initial treatment, soft
tissue (including scar tissue) should be extended using a distraction device. Tissue should be transplanted into the
obtained space to make reconstruction. There were a total of 3 patients (2 males and 1 girl) : 1 patient with deformity
after tumor resection and 2 patients with deformity after trauma.

Discussion : The bone distraction device, which we used in this study, is a device with the joint in the center, and hav-
ing a high degree of freedom enabling to set the extension direction freely. In patients of this study, it was necessary to
extend adjoining fingers concurrently. On the other hand, concurrent extension of multi-fingers becomes possible if
these equipments are piled vertically and horizontally.

This method allows to create a large space and extend gradually, thus, has an advantage that soft tissue including the
nerve can be extended concurrently. However, extension takes a lot of time and management of pain associated with
extension will be necessary. And if extension direction is shifted or rotation occurs during extension, revision or multi-
surgeries will be needed.

Conclusion : This method may be taken selectively for patients who have difficulty in ensuring a reconstruction space
after obtaining sufficient consent. This method may be selected positively for reconstruction of deformity caused by
shortening or contracture, depending on patients.

* WA AR — 2 2R L 22 BRI & 5 R
' ETORELERE2B-0T ENLHELERET 5.
EPEBUIRBOMMKIRIC I VEMZEL, &

BRFEEW & LEMAIC LT, FERSREH

il

Key words : surgery of the hand (FDHEL), deformity of the hand (FDE), bone distraction device (BIERE2E)
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Callotasis for the Traumatic Amputation Digits at the Site of Proximal Metaphysis

Kenji Tsubo

Department of Orthopaedic Surgery, Aomori City Hospital

Satoshi Toh, Yoshihito Yamazaki

Department of Orthopaedic Surgery, Hirosaki University School of Medicine

Shunsuke Narita

Department of Orthopaedic Surgery, Kuroishi Hospital

Kikuo Nakashima

Department of Orthopaedic Surgery, Aomori Rosai Hospital

From 1997 to 2000, we have performed the callotasis at the site of proximal metaphysis in 9 digits in 7 cases. There
were 6 males and one female. Ages at the time of surgery ranged from 23 to 56 years with an average of 43 years. All
cases were the traumatic amputations. The sites of lengthening were 7 proximal phalanxes and 2 metacarpals. The
lengtheners used were Orthofix M—-100Y in 6 digits, Orthofix M~-100ST designed by us in 3 digits. External fixations
were done with the joint distracted. The achieved elongation was ranged from 12 to 17 mm with an average of 15.6 mm.
The healing indexes ranged from 55 to 93 days/cm with an average of 75.6. Bone graft was not necessary in any cases.

Callotasis at the site of the proximal metaphysis under the distraction of the joint is preferred method in the lengthen-
ing of post—traumatic digits in adults.
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Three Dimensional Corrective Osteotomy of the Radius and Lengthening by External Fixation

Takashi Matsumura

Department of Orthopaedic Surgery, Otawara Red Cross Hospital

Proper alignment of both forearm bones is necessary for good elbow, forearm and wrist function. Corrective osteot-
omy using plate—and—screw fixation technigues for the radius has been performed in patients with radio—~ulnar malalign-
ment. But it is difficult for surgeons to determine the direction and degree of the correction. The purpose of this report
is to describe the technique and results of my method to correct forearm malalignment. I have developed a new method
for three dimensional osteotomy and bone lengthening by callus distraction using Pennig’s dynamic external fixator. I
first performed an osteotomy of the shaft of the radius and then attached the external fixator to the bone fragments as
shown in Fig. 1. I then determined the best alignment of the fragments by controlling the double ball joints of the fixator.
If necessary, [ tried bone lengthening by callus distraction postoperatively. I employed this method to correct malalign-
ment of four forearms in three patients ; one with congenital radial head dislocation, one with congenital radioulnar
synostosis and one with subluxation of the distal radioulnar joint caused by post-traumatic growth disturbance of the

radius. [ observed no complications and the results of the treatment were satisfactory in all the patients.
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Fig. 1 Operative procedures

A * An osteotomy is performed at the shaft of the
radius and Pennig’s dynamic external fixator is
attached.

B : Appropriate alignment of the fragments is
determined by moving the double ball joints of
the fixator.

C ' If necessary, bone lengthening by callus
distraction is performed postoperatively.

Key words ® external fixation (BIS}EE), radius (#8%), corrective ostectomy (GBI D 1ii), bone lengthening (FIER)
Address for reprints : Takashi Matsumura, Department of Orthopaedic Surgery, Otawara Red Cross Hospital, 2-7-3 Sumiyoshi-cho

Otawara—si, Tochigi 324-0057, Japan.
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Bone Lengthening of the Radius for the Treatment of Radial Club Hand

Takahiro Matsuno, Yoshikazu Ikuta, Osamu Ishida
Makoto Ichikawa, Toru Sunagawa

Department of Orthopaedic Surgery, Hiroshima University Faculty of Medicine

Purpose : Radial club hand is a difficult deformity to treat. We performed bone lengthening of the radius to correct the
varus deformities of the wrist in patients with radial ray deficiency. An operative technique for treating radial club hand
with bone lengthening of the radius is described, and the results of this method are presented.

Patients and Methods : Starting in 1990, bone lengthening of the radius was carried out to correct four radial ray defi-
ciencies (one boy, three girls) with a mean age at the time of first lengthening of 1.4 years (range : 1-2 years).
According to Bayne classification, two cases were Type Il and two cases were Type III. All but one was lengthened sev-
eral times to correct recurring deformities due to growth disturbance of the radius. The mean period between lengthen-
ings was 3.3 years (range : 1-5 years). One girl died due to a cardiac problem at one year after the operation. Radiuses
were lengthened by a mean of 31 mm (range : 17-50 mm), with a mean length gain of 110%. All lengthening was per-
formed using unilateral-type distraction apparatuses. The corrections for the varus wrist were performed simultane-
ously using other external fixators between the metacarpals and ulnas. Generally, the callotasis method was used for
lengthening. In only one case, bone grafting from the iliac crest was performed following distraction due to insufficient
consolidation. The mean period in the fixator was 147 days (range : 85-239 days),

Results and Discussion : The corrections were performed immediately after the lengthening, but deformities
recurred due to growth discrepancies between the radius and ulna as the children grew. Compared with centralization,
radius lengthening may better preserve wrist function, as the tissues of the wrist are maintained as before the opera-
tion. We conclude that if “several-times lengthening” is planned at an early stage of treatment, bone lengthening of the
radius may be a considerable method for the correction of radial club hand.
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Reconstruction of Aseptic Necrosis of the Carpal Bones
with Vascularized Second Dorsal Metacarpal Bone Grafts

Masaharu Makino
Department of Orthopaedic Surgery, Saiseikai Niigata Daini Hospital
Takae Yoshizu, Yutaka Maki, Naoto Tsubokawa

Niigata Hand Surgery Foundation

A new vascularized bone graft from the base of the second metacarpal was used to treat aseptic necrosis of the carpal
bones.

The advantages of the method are as follows : The vascular bundle of the second dorsal metacarpal artery is large
enough to be easily dissected, having around 1 mm external diameter. Throughout the surgical procedures can be car-
ried—out in one operative field even when supplemental free cancellous bone graft is needed, harvesting from the ipsilat-
eral radial styloid process which can be dissected through the same skin incision. The graft can be elevated with a radial
based vascular pedicle to the scaphoid, and with an ulnar bases pedicle to the lunate, the selection keeps an adequate
length of the vasucular bundle to the bones.

One case with scaphoid non—union after failure of an iliac bone graft showed complete union and revascularization of
the aseptic proximal fragment on the MRI 43 months after surgery. Two Kienbdck’s disease, one Preiser’s disease, and
one huge lunate cyst were also operated on, and followed 7 to 30 months. Survival of the grafted bone was revealed in
every case on the MRI. ROM and grip strength of them at the time of follow—up were about the same as preoperatives.
Pain was reduced in all cases, and three of them had no pain at all.

The new method gives less surgical trauma than other donor sites, using a consistent pedicle of the second dorsal
metacarpal artery. The graft can be indicated for aseptic necrosis of the carpal bones, depending upon the good results of
the operated cases.
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Key words : vascularized bone graft (& % B#M), second metacarpus (% 2 FFFH¥), aseptic necrosis (FMFHEHIE), carpal
bone (FHRE)
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A New Operative Procedure for de Quervain’s Disease
—Enlargement of the Compartment—

Kuniichi Aso

Aso Orthopaedic Clinic

We studied 15 cases of de Quervain’s disease which were operated on using a new method. The method was enlarge-
ment of the first dorsal compartment by step—cut incision of the compartment and resuture of the stumps of both flaps.
This reconstruction procedure of the pulley system prevented dislocation or subluxation of the extensor pollicis brevis
(EPB) and abductor pollicis longus (APL) tendons, and enabled early motion exercise of the thumb and the wrist. The
result in a follow—up study averaging 19 months postoperatively was satisfactory (13 of 15 cases, 87%) in pain and func-
tion. The new procedure was useful and superior to release of the compartment only.
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1st dorsal compartment

step—cut __

Fig.1 New operative procedure : Enlargement of the compartment
a ! A step—cut incision of the 1st dorsal compartment is made.
b : The APL (two tendons) and EPB tendons are exposed. There is the septum between two tendons.
¢ : The septum is removed and the both flaps of the step—cut are sutured for reconstruction of the pulley system.
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Radiographic Evaluation of Darrach and Sauvé-Kapandji Procedure on the Rheumatoid Wrists

Junko Mikami, Masatoshi Katsuki, Yuichi Kashiwazaki
Takeo Matsuno

Department of Orthopaedic Surgery, Asahikawa Medical College

Radiographic evaluation of Darrach and Sauvé-Kapandji procedure on the rheumatoid wrists was assessed comparing
with those of the natural course without operation. Thirty—-six wrists in 20 patients were selected in this study. Nine
wrists in 8 patients had undergone Darrach procedure, 14 wrists in 12 patients had Sauvé-Kapandji procedure, and 13
wrists had no operative treatment. These three groups were compared using X-ray films taken pre-operatively and at
the time of the final follow—up. Radiographic stage on rheumatoid arthritis was graded according to both Steinbrocker
and Larsen’s classification. Radiographic evaluation was performed in terms of carpal height ratio (CHR), ulnocarpal
distance ratio (UCDR), and palmar subluxation ratio (PSR).

Investigation of the results showed that only in the Sauvé-Kapandji procedure group there was no significant progres-
sion between the pre- and postoperative Steinbrocker and Larsen’s classification. But it is not indicated that there were
significant differences in the amount of changes between pre- and postoperative CHR, UCDR and PSR values in any
groups.

On the basis of these results, it is not concluded that Sauvé-Kapandji procedure on rheumatoid wrists has the advan-

HF4£5 (JJpn Soc Surg Hand), F18% HE 65 795-797, 2001

tage of Darrach procedure in preventing the ulnar translocation of the carpus.
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Magnetic Resonance Imaging of Kienbock’s Disease

Natsuya Osada, Toshiyasu Nakamura, Yoshito Kikuchi
Hiroyasu Ikegami, Shinichiro Takayama

Department of Orthopaedic Surgery, School of Medicine, Keio University

Magnetic resonance imaging (MRI) of the Kienbéck disease were studied in eight patients. Changes in signal inten-
sity of the lunate were compared on the pre- and postoperative coronal MRI and also compared to the clinical results
and radiographic findings. Operation methods were radial shortening in 5 cases, bone peg insertion with radial shorten-
ing in 2 cases and vascularized bone transfer with radial shortening in one. Spin echo T1 weighted (T1), fast spin echo
T2 weighted (T2) and gradient echo T2* weighted (T2*) images were used for MRI acquisition. Postoperative MRI
was done after average 1.5 years.

Preoperative MRI demonstrated low on both T1 and T2, and high on T2* images. Postoperatively, clinical results
were 6 excellent and 2 good, but there was no recovery on the radiographic findings. Recovery of the signal intensity
was found on postoperative T1 and T2 images in excellent 6 cases, but not on T2* image. T2 image indicated slightly
quicker recovery of the signal. No patients demonstrated high signal intensity on both T1 and T2 images during recov-
ery phase. These results suggest that postoperative T1 and T2 MRI findings were relatively related with clinical evalua-
tion.
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A Salvage Operation for Kienbock’s Disease with Unsuccessful Radial Osteotomy—A Vascularized
Bone Graft Combined with Capitate Shortening and Capito—hamate Fusion—Three Case Reports

Ryosuke Kakinoki, Hideaki Matsuoka, Takashi Suzuki
Ryosuke Ikeguchi, Takashi Nakamura

Department of Orthopaedic Surgery, Faculty of Medicine, Kyoto University

Taiichi Matsumoto

Department of Orthopedic Surgery, Toyo—oka Hospital

Introduction : We report three patients with Kienbéck’s disease, whose wrist pain had advanced despite osteotomy of
the radius, who were treated successfully by vascularized radial bone engraftment to the lunate combined with capitate
shortening.

Patients and Methods : The patients were two females and one male (two of them had stage 3a Kienbéck’s disease
and the stage of the remaining one was unknown). Two with the ulna-minus variant underwent radial shortening and
one with the ulna-null variant underwent closed wedge osteotomy of the radius. Since none of them were relieved of
wrist pain 5-13 months after the first operation (mean 8.3 months), they underwent a second operation. The mean age
of the patients at the time of the second operation was 34.3 years. The capitate was shortened for 2 mm and fused with
the hamate using 3 or 4 K-wires. After removal of the necroti bone from the lunate, a piece of vascularized bone, har-
vested from the dorsal aspect of the distal radius as Sheetz and Bishop described, was inserted into the lunate. The K-
wires were removed three months after the second operation.

Results © After the second operation, no patients complained of wrist pain, and the mean grip strength of the affected
wrist recovered to 57.7% that of the normal opposite wrist (range, 37-71%). The average range of motion of the
treated wrists was 53.4% normal (range, 38.5-57.1%) in dorsiflexion and 26.7% normal (range, 13.3-37.5%) in volar
flexion. Stahl's index was markedly increased, while the carpal height ratio remained unchanged. Postoperative follow—
up MRI demonstrated that most of the lunate became revascularized within 6-7 months after the second operation. The
scapholunate angle decreased to the normal range in all cases. All three patients returned to their previous job within 8
months after the second operation.

Discussion and Conclusions : Neither optimal length for radial shortening nor optimal angle for radial wedge osteot-

Key words : Kienbock disease (¥ — Xy 7#%), radial shortening (B&8%E#E7), radial wedge osteotomy (B2E5H] D ), capitate
shortening (BUREMHENT), vascularized bone graft (HIEWfT & ETEHE)

Address for reprints : Ryosuke Kakinoki, MD, DMSc, Department of Orthopaedic Surgery, Faculty of Medicine, Kyoto University, 54
Shougoin Kawahara—cho, Sakyo-ku, Kyoto—shi, Kyoto 606-8507, Japan.
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FRAETE R 44.4% 38.5%
FRAME)E 35.6% 29.4%
Bh 13.3% 37%
CHR 0.51 0.53
Stahl’s index 31.6 40

S-L angle 75° 47°
Score (HHF) 15

BRI IR IR Ry (8 3).
% =
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Morbidity of Neglected Cases in Kienbéck Disease @ A Comparison
with the Results of Forearm Shortening Osteotomy in Kienbtck Disease

Kenso Kozuki, Takashi Hara, I. M. Shakya
Makoto Takasu, Kazuaki Sakamoto

Department of Orthopedic Surgery, Sogo Aizu Chuo Hospital

We investigated the morbidity of 16 neglected cases of Kienbtick disease and compared their clinical outcome with
the other 20 cases who had received forearm shortening osteotomy for treatment of the disease, and were followed up
for at least 10 years postoperatively.

Sixteen neglected cases involved 3 male and 13 female patients, age ranged from 53 to 83 years old, averaged 65.5.
Diagnosis of Kienbtck disease was not made until they presented themselves with other complaints and X-ray examina-
tion of the wrist performed incidentally. Their diagnosis other than Kienbock disease were 8 cases of carpal tunnel syn-
drome, 3 cases of wrist pain, 3 cases of distal radius fracture, 1 case with simultaneous subcutaneous rupture of EIP and
2nd and 3rd EDC, and one fracture of pisiformis.

The 20 operated cases involved 17 male and 3 female patients, age at operation ranged from 20 to 59 years old, aver-
aged 39 years old. The post operation follow—up period ranged 10 to 25 years with average of 17.4 years.

By radiographic examination and following Lichtman’s criteria of staging, 2 out of 16 neglected cases were stage III
and the rest were all stage IV. Average carpal height ratio (CHR) was 0.43, range from 0.39 to 0.5. In operated cases,
preoperative evaluation showed 5 cases belong to stage II, 9 cases to stage A, 5 cases to stage IIB, and one case
belong to stage IV. The staging changed in postoperative follow—up to 4 cases of stage II, 6 cases of stage IlIA, 5 cases
of stage IIIB, and 5 cases of stage [V. Their CHR were averaged 0.52, ranged from 0.49 to 0.55.

Clinical results for neglected cases most of the patients had pain continued for 5 to 24 months with 3 patients had
motion pain and 8 patients had pain after over use. For operated cases, the pain relieved by 5 days to 3 weeks post opera-
tion, and only 4 patients had pain after over use at time of follow—up. Impairment of ADL were only found in 4 patients
of neglected cases.

We reported this series of neglected cases Kienbéck disease and compared their outcome with 20 operated cases of
forearm shortening. Although progression of the disease were found by radiographic examination during operative fol-
low—up, no secondary complication such a carpal tunnel syndrome did occur and there were better result of pain relief
than the neglected group.

Key words : Kienbock disease (F—Xv 7¥%), neglected cases (JEHI), operated cases (FEifl), morbidity (FREE)
Address for reprints : Kenso Kozuki, MD, Department of Orthopedic Surgery, Sogo Aizu Chuo Hospital, 1-1 Tsuruga-machi, Aizu-
wakamatsu—shi, Fukushima 965-8611, Japan.
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Free Muscle Transplantation for Volkmann’s Contracture

Hideaki Imada, Yoshikazu Ikuta, Osamu Ishida
Makoto Ichikawa

Department of Orthopaedic Surgery, Hiroshima University Faculty of Medicine
Kenji Kimori

Hiroshima Hand and Microsurgery Center

The purpose of this study is to clarify the long—term result of free muscle transplantation, and discuss the indication
of this operation for established severe Volkmann'’s contracture. We treated 10 patients of established Volkmann’s con-
tracture with free muscle replantation operation from 1975 to 2000. We could follow 6 cases, 1 cases mild type, 5 cases
moderate type according to the Tsuge’s classification. All cases had initially sustained supracondylar fracture. Follow—
up periods ranged from 2.0 to 21.1 years with an average 9.9 years. Gracilis muscle were used in 5 cases and semitendi-
nosus muscle in 1 case as donor muscle. All 6 cases underwent free muscle transplantaion to reconstruct finger flexion
and one also for extention. Post-operative assessment included total active motion (TAM), grip power and activity of
daily life.

There were dramatic improvement of TAM in 4 cases, and major gains were noted in grip power in 5 cases. These
functions have not lost depending years.

We concluded that free muscle replantation is very useful method to reconstruct finger function in established severe
Volkmann’s contracture from this study. But this operation in massively invasive, so especially in young patients, we
should perform muscle sliding operation first, and when satisfactory recovery is not gained, we could choose free muscle
replantation as the final methods.
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Volar Approach for the Treatment of Enchondroma in the Hand

Yuko Fujii, Yoshiro Matsuda, Kenshi Sakayama
Haruo Shirakata, Haruyasu Yamamoto

Department of Orthopedic Surgery, Ehime University School of Medicine

From 1986 to 1999, ten lesions in 10 patients with enchondroma in the proximal or middle phalanx of the hand were
surgically treated in our institution. All lesions were solitary. There were 3 males and 7 females. The patient’s age at
the time of operation ranged from 18 to 51 years, with the average of 31 years. Six patients were treated by the volar

approach and 4 patients were treated by the dorsal approach.

Surgical procedure of the volar approach was performed with Bruner incision. The flexor tendons were lifted up with
their sheath and the periosteum en bloc. After curettage, the cavity was filled with autogenous bone and/or HA granul-
les. Mobilization was commenced within 3 weeks after the operation. New bone formation and bone remodelling were
observed in all patients. There were no complications. The time to reach the final TAM after volar approach was shorter
than that after the dorsal approach. The appearance with the volar approach was more favorable than that with the dorsal
approach. The volar approach can be indicated for almost all enchondromas in the hand unless the lesion is eccectrically

located in the dorsal side.
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Clinical Aspects and Outcomes of Enchondroma in the Hand

Kenichi Kazuki, Kakuro Denno

Department of Orthopaedic Surgery, Osaka National Hospital

Takeshi Egi

Department of Orthopedic Surgery, Osaka City University Medical School

Introduction

Enchondromas are the most common primary bone tumors of the hand, which are often present as pathologic

)

fractures. The treatment of enchondromas continues to be controversial?™®, A retrospective study was per-

formed to investigate the clinical aspects and outcomes of enchondroma in the hand treated by various methods.
Patients and Methods

We treated 23 cases with enchondroma in the hand over a ten year period. Fourteen were women and 9 were
men. Average age was 35 years (range 13-64). The proximal phalanx was involved in 13 cases ; the metacarpal
was involved in 5 ; the middle phalanx in 4 and the distal phalanx in one. The little finger was involved in 9
instances and the index in 8, the ring in three, the long in two, the thumb in one. Nineteen out of 23 patients com-
plained of pain. Eleven of the 19 cases accompanied pathological fractures. Two patients, who have histories of
pathological fractures, wished to have surgery to prevent pathological fractures. Two were incidentally discov-
ered. Twenty—one out of 23 cases underwent curettage, one was treated by percutaneous pinning, and the other
one was treated conservatively. Hydroxyapatite was packed in eight cases after curettage, AW—glass ceramics
was packed in five, cancellous bone chips in five, and curettage alone in three. Open reduction and internal fixa-
tion was simultaneously done with curettage of the enchondroma in five of 11 cases having pathological fractures.
The six other cases were operated on after bony unions were formed by conservative treatment for pathological
fractures.

Results

Pain disappeared after treatment in all cases. All pathological fractures united. Limitation of range of motion of
the PIP joint remained in two cases, whose lesions occurred within the proximal phalanx. Recurrence was seen
in one case. Radiographically, bone formation occurred between the bone and grafted bone or any kind of packed
material. In cases of percutaneous pinning or simple curettage, new bone formation was recognized partially. Con-
versely, new bone formation was not seen in the case which was conservatively treated by splint.

Case 1 : A 25-year—old man complained of pain because the enchondroma occurred within the proximal pha-
lanx of the index finger. AW-glass ceramic granules were packed in the space after curettage of the enchon-
droma. Gradual bone formation was observed in the space between the bone and grafted granules (Fig.1).No
limitation of the finger ROM remained and the clinical results were satisfactory.

Case 2 i A 35-year—old man had enchondroma within the middle phalanx of the ring finger. New bone forma-
tion was seen after simple curettage of the tumor 4 months post—operatively (Fig. 2).

Key words : enchondroma (F#KEE), hand (F), bone graft (FHHE)
Address for reprints : Kenichi Kazuki, MD, Department of Orthopaedic Surgery, Osaka National Hospital, 2-1-14 Hoenzaka,
Chuo-ku, Osaka-shi, Osaka 540-0006, Japan.
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between artificial bone packing and autologous iliac hone grafting after curettage in this series. Although enchon-
droma requires sufficient curettage to prevent recurrence, it is difficult to curettage all tumor cells microscopi-
cally unless a wide resection, such as removing the entire phalanx, is done. In fact we experienced only one recur-
rent case. Hydroxyapatite®®, AW-glass ceramics?, B-TCP? and calcium phosphate bone cement®® have been
used for defects after curettage of the tumor, while we have no experience utilizing the latter two materials. In
this investigation, there was no obvious difference in clinical outcomes between hydroxyapatite and AW-glass
ceramics. Prudent care is necessary to ensure that the bone paste does not leak into the joint or tendon sheath
when using calcium phosphate bone cement. AW-glass ceramic is not manufactured at present although it was
meaningful to use in our experience. The treatment of pathological fractures of the enchondroma of the hand is
controversial. Ablove et al.” reported early versus delayed treatment of enchondroma. According to their report,
early surgery could shorten the period of treatment but the risk of limitation of the finger ROM remained.
Delayed treatment, which means two—stage treatment, was safe but the treatment period would be longer than
early surgery. We agree with their opinion. Meticulous technique is necessary to prevent the limitation of the fin-
ger ROM after early or one stage surgery.

Conclusion

Simple curettage can be indicated to small lesions of enchondromas of the hand. There was no obvious differ-
ence in clinical outcomes among autologous bone graft and packed materials. Delayed or two—stage treatment
was safe for the treatment of enchondroma of the hand with a pathological fracture. If open reduction and internal
fixation is done simultaneously with curettage, less invasive surgery and adequate post—operative treatment
should be performed.
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The Effect of Continuous Irrigation Using 0.1% Povidone
Todine Solution on Microvascular Anastomosis

Yoshiyuki Ohno, Kazuichiro Ohnishi, Katsuji Shimizu

Department of Orthopaedic Surgery, Gifu University, School of Medicine

Introduction : For the treatment of deep infection accompanied with skin defect in the hand, we have been perform-
ing free flap transfer and continuous irrigation simultaneously after debridement. In the present experimental study, we
exarmnined the effect of continuous irrigation using 0.1% povidone iodine solution on microvascular anastomosis and free
frap transfer.

Materials and Methods : The subjects were 14 Wistar rats (200 g weight). The right groin free flap model (40X 30
mm) was used. After complete flap elevation, conventional vascular anastomosis (femoral A. and V) with 10-0 mono-
filament nylon was performed. The patency was observed for 15 minutes, then the flap was sutured back into place. The
animals were divided into two groups. Group A : continuous irrigation was performed for 3 hours. Group B : control
group without continuous irrigation. After operation, those animals were observed up to 2 months. After 2 months, the
anastomosis sites were observed and resected, and the patency was observed under operative microscope. Anastomosis
sites were examined histologically with H-E staining. The results were subjected to x >-analysis.

Results and Conclusion : After the first operation, four rats in Group A and two rats in Group B died. In one rat in
Group B, the wound had opened vastly soon after the operation. These seven rats were omitted in this study. The flap
survival rate was 6/7 in Group A and 4/7 in Group B. The arterial patency rate was 5/7 in Group A and 5/7 in Group
B. The venous patency rate was 7/7 in Group A and 6/7 in Group B. The scar formation around the anastomosis site
was rated as mild in 5/7 in Group A and 3/7 in Group B. In all of these evaluations, no specific differences were
observed. The continuous irrigation using 0.1% povidone iodine solution seems to have no harmful effects on microvas-
cular anastomosis, free flap survival and scar formation.
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Diluted povidone-iodine solution

>

Fig.1 Schematic drawing of the continuous irrigation on
the right free groin flap model of rat. The tip of the
inlet tube is set near the anastomosis site. The
outlet tube is not set, but the drainage is obtained
through the loosely approximated wound.
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Table 1 Details of the irrigation group and the control group

Frap survival

Arterial patency

Venous patency Scar formation

1 necrosis patent patent not so much
2 survived patent patent severe
3 survived occluded patent not so much
irrigation (n=7) 4 survived patent patent not so much
5 survived patent patent moderate
6 survived occluded patent not so much
7 survived patent patent not so much
6/7 5/7 7/7
1 necrosis patent patent severe
2 necrosis occluded patent moderate
3 survived patent patent not so much
control (n=7) 4 survived patent patent not so much
5 survived patent patent not so much
6 survived patent patent moderate
7 necrosis occluded occluded severe
4/7 5/7 6/7
V= VERTCHS hREN ool kD, B . =
i~} C1=]
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Vascular Supply of the Dorsal Cutaneous Area of the Hand : Possibility of
Reverse Metacarpal Flap Transfers for Finger Resurfacing

Shohei Omokawa, Koji Shigematsu

Department of Orthopaedic Surgery, Ishinkai-Yao General Hospital

Yasuhito Tanaka

Department of Orthopaedic Surgery, Nara Medical University
Jaiyoung Ryu
Department of Orthopaedic Surgery, West Virginia University

Susumu Tamai

Nara Microsurgery * Hand Surgery Institnte

The purpose of this study was to explore cutaneous vascularity of the dorsum of the hand in order to determine ana-
tomical reliability of the first to fifth reverse dorsal metacarpal flaps for finger resurfacing. Twenty fresh cadaver hands
were perfused with a silicone compound, and the first to fifth dorsal metacarpal arteries were dissected under micro-
scopic magnification. Arterial pattern, size of these arteries and communications with palmar arterial system were
recorded. The location, number and diameter of cutaneous perforating arteries were measured to an accuracy of 0.06
mm. The first to fourth dorsal metacarpal arteries were found in all specimens, and the fifth metacarpal artery was found
. in 95%. These arteries usually branched from the dorsal carpal arch, and arterial diameter at branching site averaged
0.6, 0.8, 0.5, 0.4 and 0.2 mm respectively. Each artery connected with palmar arterial system at the metacarpal base in
60%, and gave off 4-8 cutaneous perforators (@ : 0.1-0.3 mm) at the metacarpal neck and base. The first to third
metacarpal arteries consistently communicated with palmar system at the metacarpal neck, and connections of the
fourth and fifth metacarpal arteries with palmar system were found in 65%, 40% respectively. The first to third reverse
dorsal metacarpal flap was transferable consistently to cover digital skin and soft tissue defects.

Key words : vascularity (& 43#F), dorsum of the hand (F7), metacarpal artery (FFFBIIR)
Address for reprints : Shohei Omokawa, MD, Department of Orthopaedic Surgery, Ishinkai-Yao General Hospital, 1-41 Numa, Yao-
shi, Osaka 581-0036, Japan.
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Spreading Pattern of Osteoarthritis of the Hand in View of Incidence,
Distribution and Grade of Severity

Hiroaki Takat

Department of Orthopaedic Surgery, Kaminaka Town Hospital

Keisuke Adachi

Department of Orthopedic Surgery, School of Medicine, The University of Tokushima

To examine the spreading pattern of osteoarthritis of the hand, 143 subjects (58 men and 85 women), 75.5 years of

age average, were evaluated. One hundred and ten subjects (45 men and 65 women) had one or more joints involved,

37 subjects had one to five joints involved in both hands (group 1-5), 40 subjects had six to ten joints involved (group

6-10) and 33 subjects (13 men and 20 women) had 11 or more joints involved (group=11). Four hundred and sev-

enty distal interphalangeal joints, 91 interphalangeal joints, 145 proximal interphalangeal joints, 54 metacarpophalangeal

joints and 65 first carpometacarpal joints showed osteoarthritic change. In the group 1-5, 36 of 37 (98%) subjects had

only distal interphalangeal joints and thumb joints involved. In the group 6-10, 14 of 40 (35%) subjects had distal inter-

phalangeal joints, proximal interphalangeal joints and thumb joints involved. In the group=11, 32 of 33 (97%) subjects

distal interphalangeal joints, proximal interphalangeal joints and thumb joints involved. The involved joints of 12.9% in
the group 1-5, 11.8% in the group 6-10, 39.2% in the group=11 were graded progressed. As the number of the
involved joints of the hand increased, arthritis spread from distal joints to proximal joints in the fingers and the rate of

severely involved joints increased.
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Operative Treatment of Chronic Bennett’s Fracture

Yoshito Kikuchi, Yukio Horiuchi

Department of Orthopaedic Surgery, Kawasaki Municipal Hospital

Hiroyasu Ikegami

Department of Orthopaedic Surgery, School of Medicine, Keio University

Kenichi Tazaki

Department of Orthopaedic Surgery, Ogikubo Hospital

Kazuyoshi Yamanaka

Department of Orthopaedic Surgery, Saiseikai Kanagawaken Hospital

Bennett’s fracture is a fracture—dislocation of 1st carpometacarpal (CM) joint. Its reduction is not difficult, but the
maintaining reduction is difficult. A neglected untreated or incorretetly treated Bennett’s fracture can cause a sympto-
matic malunion. During past 17 years, we had managed eight chronic Bennett's fractures seen more than one month
after injury. Seven men and one woman were included. Average age was 44.1 years (range, 19 to 62 years), The pre-
operative period from injury was ranged 34 to 199 days (averaged 85.1 days). Six cases were malunion and two were
nonunion. For malunion, intra-articular corrective osteotomy was performed. And for nonunion, open reduction and
internal fixation (ORIF) was done. Average follow-up period was 6 years and 3 months (range, 3 months to 12 years).
Postoperative results were evaluated by Saito’s criteria.

The results were excellent in four cases and good in other four. To five cases among eight, a longer follow—up, aver-
aged 9 years 9 months (range, 7 to 12 years) was possible. At final follow-up, radiographic findings showed no osteoar-
thritic change for one case, but mild for two and moderate osteoarthritic changes for other two cases. But clinical results
were almost acceptable and did not correlate with radiographic findings.

Bennett’s fracture is treated by several methods, such as conservative treatment, traction, percutaneous pinning and
ORIE. Kjaer—Petersen and Thurston stated that the anatomical reduction was important and there was a relationship

Key words : Bennett's fracture (% v F&#7), chronic (BIA¥), malunion (ZEHAIE), corrective osteotomy (REIEEHI b i),
osteoarthritis (1 BAEHAE)

Address for reprints : Yoshito Kikuchi, Department of Orthopaedic Surgery, Kawasaki Municipal Hospital, 12-1 Shinkawadori,
Kawasaki-ku, Kawasaki-shi, Kanagawa 210-0013, Japan.
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between the quality of reduction and the occurrence of arthritic changes.

We select the manual reduction and percutaneous pinning for fresh Bennett’s fracture as first choice and for chronic

cases it depends upon the osteoarthritic changes of 1st CM joint. For the cases of no or mild arthritic cases, we choose

corrective osteotomy and for severe osteoarthritic cases, we select ligament reconstruction and tendon interposition

arthroplasty or arthrodesis.

There are several reports of corrective osteotomy for malunited Bennett’s fracture. And these reports describe good

results for the operation, but the follow—up period is relatively short. In this article, we could pursue five cases for a long

term. And these five cases showed relative good clinical results. We conclude that for chronic Bennett’s fracture the

operation is strongly recommended in order to gain an anatomical reduction to decrease the possibility of osteoarthritic

change.

& L o

Bennett ‘B¥7 138 CM BEfiofiHEITcH b, &
1 FFREIRAHEIES CREREHOMEA I & DB
L, BECORFEVREZERTHS, LzdoT
B ClE, BEY Y=y Pk EOBBAERD
DMBHBNREL 5, LrL, Bk Intiis
DENEEEEEM PRI LB RERBRE L
h, BHEOMERREES X/- T 2 L25%\», SREEL I
FHTHIAE % 1T - 72 BRIAH: Bennett BHTEFIZ DT
et L 7z,

& L UFE

1984 £E > 5 2000 £ D 17 FE M IC BB L 7= BRIA ¥
Bennett F#T 8 flz g E Uiz, ZEHR 1 » BB
FMEToEFAZEER E Lz (E 1), B 74, &
W1HITHY, ZEMBERIZFEY 4.1 5% (19~62 5%)
T, BS54, H3FTHor, BEABHAEMES K
BTz e fl, FFREE - > — R EE% T
IR HERAL L 2 L, FIEIMEIE L LOREY
Sy ZafThin by, 3B THRBIEN LGB

ol 16cdH o7, ZERRIIIHFRD 3
B, VFADH2 6, BEERD SEEVEDS 1 1, EA 2 flC
Hh, ZEHEDLSPHE ORI 34~199 B (B
85.1 A) TH ot MATIORKIF AR D B
BHE CM BIET OB - BT, 6 OB EITIC
RN LU CIEBEIEET D iE, HBEEEE 2 Fliox LT3
& - BB EOBBEFEMET o2, BREgN
23 B~12% (F¥H6E3IHH) ThHo, HE
B AT RE D STM ALY & B o CHIE L e,

& S

2 CERSIEERL, BRIIE 46, B 4 6ICH,
AR DREFNZ 2o 7=, 8 FIF 5 FlIz BV T
T~124 (FH94E 9 » B) ORMBEHEL TR T
H ol BREBERO X BETREEEELIZZL
140, BE 24, PEE 26 CchHo7z (M1). EERK
BIIBIRTNERL D s o FER TIE T, B 26
BLR, PHE2HALELRTHY, HTL L BHEE
ZALOERHP AR & ZHE L b o7, FhIh
& DIEFI D 72 H>¢ CM BEET O AL E M % BF X 72 iEfHI
WZdrot-.

=1 FEFOAR
G A E ZEEE mmes s oo TR e e
TOHE ()
1 47 B 5 FAREIRATh iE R 199 12%1%H B
2 19 B £ RN{4UHEK HPREE, 77« v A BEE 34 1141 xH 1B
¥ — 2 EHE
3 31 B &K JAdx TRiE AR 103 10 4 %
4 32 B E N{r#EK BEYY=vF BB 79 83 HH =3
5 57 B £ EEroEE TBE KRR 62 74 %
6 47 B K EEWR TE BB 110 9»A %
7 62 B A fH g ERER 46 3#A B
8 48 % FH THA HRiE BRI 48 3% A =3







BRIH#: Bennett 4557 F4H5 DS 841

40° L, ¥rF I 51k B 41 ke & IO
SHL EicdiE Lz, XMETHBEREEIERL T
BY, KEUEBEFEELEZED 54, HEEA - B
fRER LIRS T, RiEiEchH s (K 20).

£ =

Bennett BT OEEICIZ, ORFENIRE, QF4)E
%, GEFREE - BREYry=v ), QBILIEER L
DIFEVS 5.

Pollen'® & 29 Il DR HIRMERET 4 38 & B R &
Tk HBHEITRFE L, 7 Cannon 5% 22 F
DIREFBEREICN L, 96 FORBBETCXHLE
1 FFEOAREN, CM BEfioMENEEORL %
BOLELOD, B IFMERTH/2E L, BENE
BT LR T 05,

—75, Livesley? 12 X & i EHIOFSRBENNE L&
Z, 17 BIOHEARERR R LY 26 £ B HROGE
LhEiT-o7, ZORRE, 17 #1413 flic X B Eolk
F - BEEL L2 T 72720, TR BT EE
PRETHB E L, BULANEERHEEEL T3, E 26
1812 Oosterbos 5213 20 BFIORESER N L, 13 4F
DEMFEEEZ T 10 flIcBIAZNEENE S T,
BEEZE L EHCH D, BEPARTH o L L, B
FIZEEREG 285 2 ENEBEOFEANE LT 5,

Kjaer-Petersen &% Thurston &2 145 H OBERE &
BAfEA{L & OBRICER L, 1mm M Loz o
B o I ER T ERIC BEERL L EBEE 2 RO 7
&L, BRERTARETYH BIMISE T b IR e AL
PELEBBEBELRRTWS, Lal, BENEE
TREHEIESTH 2N, 20BEME2HERET2 L
RREETH B,

Lo T, |A BHFROICE L TiRIE s A SRR
DR OREBICIR R EINRE &R T 508, BEMNIE
SILBONIBARELRLDOICNL T, EFEE .
BEY v 7RFE1ERELTWE, L Lk
5, BEMABEBONEVLH DI U CIZEEs b E
MBEEERET->CT02, SEAREIFTHY,
BE 4 BUNICEEADBRONS, LchoT 48%
Bl 75ae, BENCERNECH Y, BUNME
BOBIGE D, ZE®R 1 5 HE2EEL ZBEIEG N
LTk, BESiROBEEEELIERE 2 b DIXBIEEY)
DifDEL L L, BEfEE2#EH2 b 0iRHE CM
BEMREICHE L 7 AR R EIRL T 3,

Bemnett B IR A BB REIC N T 3 BEOH LI,

BunnelV OIE R MR E L, KFlicBwCH LY,
ER oY DMED, BN R B T bR
EHBBREINEII WFNLBEEY Y METOR
FiaEEE R TV 528, RN ESHEM G
H 5. SEFHL T 5 BV TENRBEENTRE T
HH, CTNLERBIIRETH o7/, Lo, B
EHER L OETEHIET 5200k, BIAGHIZE LT
b FRTIFEIEEMAEE O 05 & ) BUNNIAEZ fT T
BIEPEFLWERbDNA,

& B

1. BRIH{E Bennett ‘BT 8 4% BB L 7z

2. 2FICEMEE LT, RELEEL S,

3. REBBEZEI AR CcH -7 5 fl CIIIRED &

SR OBEEEELE RO 2208, BRERIE BT
Hotz,
4. BIBBITH - THBEIENEENZ2E2 2 LPE
HTH 5,
X ik

1) Bunnell S : Surgery of the Hand, 2nd ed. Philadelphia, JB Lip-
pincott + 712-715, 1948.

2) Cannon SR, Dowd GSE, Williams DH, et al. : A long—term
study following Bennett’s fracture. J Hand Surg, 11-B : 426~
431, 1986.

3) Giachino AA : A surgical technique to treat a malunited symp-
tomatic Bennett’s fracture. ] Hand Surg, 21-A, 149-151, 1996.

4) FHEFHER, HENEXAHEAESZy FEFOBRE. BFES
7, 10 (B54) 1 269, 1993

5) Jebson PJL, Blair WF : Correction of malunited Bemnett’s
fracture by intra-articular osteotomy : a report of two cases. J
Hand Surg, 22-A @ 441-444, 1997.

6) Kjaer-Petersen K, Langhoff O, Andersen K : Bennett’s frac-
ture. ] Hand Surg, 15-B : 58-61, 1990.

7) Livesley PJ : The conservative management of Bennett’s frac-
ture—dislocation : a 26-year follow-up. J] Hand Surg, 15-B:
291-294, 1990.

8) RMEEZR, ZHFW, HKREE 35 : BIAY Bemnett &
ProwEREEE, HFRHE, 11 (B4 331, 1994

9) Oosterbos CJM, De Boer HH : Nonoperative treatment of
Bennett’s fracture : a 13-year follow—up. J Orthop Trauma, 9 :
23-27, 1995.

10) Pollen AG : The conservative treatment of Bennett's frac-
ture—subluxation of the thumb metacarpal. ] Bone Joint Surg,
50-B ! 91-101, 1968.

11) ZEEREE, 3)IIEXER © Bennett BAFH BT — IR &
Bk - 94, 281 1155-1164, 1985

12) Thurston AJ, Dempsey SM : Bennett's fracture : a medium
to long-term review. Aust N Z J Surg, 63 : 120-123, 1993.

13) Vasco JR : An operation for old unreduced Bennett’s fracture.
J Bone Joint Surg, 29 : 753-756, 1947.



HZ%5 (JJpn Soc Surg Hand), 5518 % £ 65 842-845, 2001

Heberden #& i D RS
—5B 1 - FRRPFT R 2 &0 728 L Wil o E—

HIERBATE - HEFOIHFRA
B A E =Z-F O B —
& B
ATE - RS
X F 1 #

New Radiological and Clinical Classification for Heberden's Nodes

Keizo Fukumoto, Yuichi Hirase, Tadao Kojima

Saitama Hand Surgery Institute

Yukihiro Kinoshita

Kinoshita Plastic and Orthopedic Clinic

We report a new classification for Heberden’s nodes. Eighty—five cases of Heberden’s node were observed. There
were 77 female and 8 male cases, aged from 35 to 77 years (averaged 55.7 years). There were 87 index, 74 middle,
70 ring and 97 little fingers, total of 328 fingers.

From radiographic and clinical evaluation, Heberden’s nodes were divided into 6 grades.

Grade 1 : Normal with X ray film, soft tissue swelling

Grade 1II : Slight joint space narrowing

Grade Il : Moderate joint space narrowing (contact at least 1 point), subchondral sclerosis, subchondral cyst, osteo-
phyte (<1 mm), extensionloss (<5 degrees), instability (<10 degrees)

Grade IV : Severe joint space narrowing (contact almost points), osteophyte (1-2 mm), deviation (<15 degrees),
extension loss (5-20 degrees), instability (10-15 degrees)

Grade V : Osteophyte (>2mm), deviation (>>15 degrees), extension loss (>20 degrees), instability (>15
degrees)

Grade VI : Subluxation

Grades of pain were classified into 6 grades as following. Pain 0 : no pain, Pain 1 © slight intermittent pain, Pain 2 :
pain present during activity, disappearing rapidly at rest, Pain 3 : tolerable continuous pain during activity, Pain 4 :
severe pain on any attempt to move, Pain 5 © spontaneous pain. The existence and non-existence of mucous cyst were
also recorded.

The results of the classification of our series were following. Grade [ : 40 fingers, Grade II : 55 fingers, Grade 11 :
93 fingers, Grade IV : 91 fingers, Grade V : 47 fingers, Grade VI : 2 fingers, and Pain 0 * 4 fingers, Pain 1 : 83 fingers,
Pain 2 : 106 fingers, Pain 3 © 89 fingers, Pain 4 : 44 fingers, Pain 5 : 2 fingers. Mucous cysts were observed in 21 fin-
gers.

The pain or mucous cysts are one of the major symptoms of Heberden’s nodes. We believe that clinical symptoms
should be recorded for the long-term follow-up or postoperative evaluations.

Key words : Heberden node (~/S—7 v #EHfi), osteoarthritis (ZTEEBIMiINE), degenerative change (GRITVEZAL), DIP joint (&
PrigEiRIBEAT), classification (474H)

Address for reprints : Keizo Fukumoto, Saitama Hand Surgery Institute, 1721 Ishibashi, Higashimatsuyama-shi, Saitama 355-0072,
Japan.
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Usefullness of New Local Anesthesia on Hand Surgery

Yoshiaki Kitayama

Kitayama Clinic

A quite new local anesthesia (drip infusion techinique) was reported and discussion was made about its clinical use-
fulness for surgery of the hand.

The effectiveness of this method has been evaluated in selective 92 surgical procedures of the hand and upper extrem-
ity that were not soleved under conventional local anesthesia. Patient’s diagnoses were consisted of Dupuytren’s con-
tructure, traumatic or burn scar contructure, entrapment neuropathy, non—union of scaphoid fracture, rheumatoid arthri-
tis, hand anomaly, enchondroma and angioma.

Surgical procedures were fasciectomy of Dupuytren’s disease, skin grafting using tissue expander, free skin grafting,
bone grafting, tendon transfer and bone lengthening.

Analysis had revealed that the drip infusion techinique was provided deep and wide anesthetic effect which enable
author to acomplish all 92 hand surgeries. No intraoperative and postoperative complication directly due to anesthetic
agent and method were observed and all patients obtained good result.

The main disadvantage of this method is to require more time and dose of anesthetic agent than conventional one, but
it is not serious problem for surgeon to get complete operation result.

Based on above results, it was concluded that the drip infusion anesthesia had wide indication to surgery of the upper

H#F£% (JJpnSoc SwgHand), £ 18% 65 846-849, 2001

extremity especially on hand and forearm.
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Anesthesia for Surgery of the Hand and Upper Extremity in Outpatients

Kuniichi Aso

Aso Orthopaedic Clinic

Hand surgeons usually have to do not only surgery but also anesthesia for outpatient operations. Successful anesthe-

sia is very important for successful surgery. [ studied 920 cases of upper extremities operations performed from 1994 to

2000 to investigate the success rate of anesthesia and its complications. In 438 cases of axillary block, 415 cases(94%)

were successful, on the other hand in Kurenkampff’s anesthesia 44 of 57 cases (78%) were successful.

As for complications of anesthesia, occurrence rates were 1% in axillary block and 2% in Kurenkampff’s. Those were

transient hypotension and transient irritation of the nerve at the injection site. In conclusion axillary block is more effec-

tive than Kurenkampff’s anesthesia in outpatient cases. Besides wrist block, digital block and local anesthesia were also

useful in indicated cases of surgery. Hand surgeons have to train in anesthetic skills as well as surgical skills for success-

ful surgery.
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Treatment of Keloid in Upper Limb by Combined Surgical Excision and
Immediate Postoperative Electron Beam Irradiation

Kenichi Shimada, Jun Yoshida, Takaya Heshiki
Naotaka Ishikura, Shigehiko Kawakami

Department of Plastic and Reconstructive Surgery, Kanazawa Medical University

Introduction : A scar in the upper extremities sometimes leads to onset of keloid, whose treatment is difficult and
many treatment methods have been tried. Recently our hospital has performed electron beam radiation for treatment of
keloid. In this report, we describe our examination on patients with keloid in the upper extremities who visited our hos-
pital and underwent electron beam irradiation in these past 7 years.

Method : The patients were 9 males and 15 females, age between 9 and 84 (average age 26.6 years).

Treatments included the following : 1. Total ablation of keloid plus electron beam radiation, 2, Electron beam radia-
tion alone, 3, Localized administration of triamcinolone.

Treatment evaluation and presence or absence of pigmentation was examined. Electron beam radiation was per-
formed with a total of 25 Gy for consecutive 5 days by 5 Gy electron beam since 1 week after keloid ablation with suffi-
cient informed consent.

Results © Onset site of 24 patients with keloid in the upper extremities was the shoulder in 12 patients, the upper arm
in 11, and the elbow in one patient. Development cause was BCG inoculation in 8 patients, wound associated with sur-
gery in 6, unknown cause in 6, and others in 4 patients.

The number of patients who were followed-up after treatment was 16 for each examination respectively, and mean
followed—-up period was 2 years and 10 months. Postoperative evaluation for ablation plus electron beam was good in 1
patient and fair in 6, that for electron beam radiation alone was good in 1, fair in 2, and unknown in 2, and that for triam-
cinolone was fair in 2, poor in 4, and unknown in 1 patient. Postoperative pigmentation was observed in all the patients
immediately after radiation, and at the time of final follow—up, in 6 (33%) out of 9 patients confirmed.

Conclusion : 1. Ablation plus electron beam irradiation for keloid in the upper extremities was effective. 2, However,
this treatment cannot avoid a possibility of cancerogenesis. Thus, sufficient explanation and consent may be essential
after full consideration of its application. 3. A number of iatrogenic keloid cases such as BCG are observed. Thus, change
in inoculation site may be necessary.
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Key words : keloid (7 74 V), electron beam irradiation (% F#iHd&), BCG, upper limb (_kfk)
Address for reprints : Kenichi Shimada, MD, Department of Plastic and Reconstructive Surgery, Kanazawa Medical University, 1-1
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Arthrolysis for Post-traumatic Contracture of the Elbow Joint

Kengo Yamamoto, Ryuji Koizumi, Toshinori Masaoka
Takaaki Shishido, Atsuhiro Imakiire

Department of Orthopedic Surgery, Tokyo Medical University

We evaluated clinical results and postoperative problems associated with arthrolysis for post—traumatic contracture of
the elbow joint. Over a 5-year period, arthrolysis to treat post-traumatic elbow joint contracture was carried out in 24
elbows of 23 patients (19 males and 4 females).

Age at the time of arthroplasty ranged from 12 to 52 years (average 29 years). The period from time of injury to
arthroplasty ranged from 6 months to 6 years (average 15 months). Causes were 9 dislocation fractures of the elbow
joint, 7 transcondylar fractures, 5 olecranon fractures, 2 radial head fracture, and 1 osteochondral fracture. The period of
postoperative observation averaged 28 months. The findings during surgery showed that the main factors causing con-
tracture were scarring of the anterior and posterior-medial capsule and medial collateral ligament, as well as the pre-
sense of posterior osteophyte. It was notable that scarring of the anterior capsule was pronounced in cases of long-term
contracture. No apparent differences were observed in causes or age at operation, but the duration of preoperative symp-
toms and period of postoperative external fixation tended to affect the prognosis. Since many cases could not maintain
the range of motion obtained during surgery, it seems that acquisition of sufficient intraoperative range of motion is nec-
essary. We conclude that arthrolysis is indicated irrespective of preoperative range of motion and age, and that the sur-
gery should be carried out before degeneration of cartilage and muscle atrophy progress. Although short-term clinical
results were relatively favorable, some cases showed progressive degenerative changes such as spurs around the olecra-
non and/or olecranon fossa, or decreased joint space. The progressive degenerative changes seemed to be a factor
involved in recurrence of pain and decrease of range of motion, therefore we conclude that long-term follow-up is
required. It was considered that long-term postoperative observation is also necessary, because in some cases there
was postoperative progression of joint deformities, while in others there was decreased muscle strength after surgery.
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Results of Major Replantation of Upper Extremity

Yasunori Hattori, Kazuteru Doi, Shintarou Toh
Ritsuko Ohi

Department of Orthopedic Surgery, Ogori Daiichi General Hospital

Eighteen patients with an incomplete (12) or a complete (6) amputation of the upper extremity proximal to the

palm with replantation were reviewed. Limb survival rates were 100%. The average follow—up period was 7 years and

5 months. Two limbs were replanted at the palm, 12 at the forearm, 1 at the elbow joint and 3 at the upper arm level.

Evaluation by Chen’s criteria showed grade 1 in only 1 case, grade 2 in 4, grade 3 in 5 and grade 4 in 8. The patients with

replantation of distal forearm regained useful hand function. Although the patients with replantation proximal to the

proximal forearm regained poor hand function, their survived upper extremities were useful in their daily activity.
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Key words : replantation (F#3), upper extremity (k)
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Digital Replantation for Digital Mutilation Complicated by Multiple Fractures : A Case Report

Kenjiro Hasegawa, Masae Shimizu, Naoya Ishisaka,
Takehide Chujo, Yoshihiro Mikawa

Department of Orthopedic Surgery, Kawasaki Medical School

The patient was a 19-year-old male riding a motorbike at high speed crashed into the side of a privately-owned car
at an intersection, was thrown together with the motorbike about 5 m, and sustained injury. On admission, he was in a
shock with a systolic blood pressure of 70-80 mmHg, but there were no signs of injury to any major organs.

A right femoral shaft fracture, a right patellar fracture, a left radial fracture, a right foot crush wound, and mutilation of
the left index finger were observed. Since his systolic blood pressure improved to 110-120 mmHg after fluid therapy, an
emergency operation was performed on the same day. In the left recumbent position, fixation with unreamed intramedul-
lary nails was performed for the right femoral shaft fracture.

However, his Ht level decreased to 25.0% and his systolic pressure to 70 mmHg during this procedure, so erythro-
cyte M - A - P was transfused. Subsequently, in the supine position, the crush wound in the right foot was treated, and
the right patellar fracture was treated by tension band wiring. Simultaneously, percutaneous pinning for the left radial
fracture and replantation of the left index finger were performed. The articular cartilage surface of DIP was damaged, so
it was treated by arthrodesis. Finally, anastomosis of a digital artery and a nerve on the radial side and a digital vein on
the dorsal side were performed. His postoperative course was good without symptoms of infection, and the left index fin-
ger recovered.

When there are complications such as multiple fractures, it is difficult to determine whether digital replantation can be
performed. Postoperative anti-coagulation therapy with heparin or urokinase not can be used. The bleeding volume
increases. In addition, the operation time is prolonged. However, at institutions where microsurgeons and an adequate
number of staff members are constantly present, and control of the patient’s general condition is possible, active replan-
tation as in this case may be recommended.

100 km/h T34 7 2 EERP IR E R CHRAEOM
EICHRL, N4 27 ELHIZ5~6m BTSN TES
SRk 2 1, SREPICHE D AR e W o L,
XL, BIOBIMAEEREEM L FSICEORES SRBEREIGHEBIME 1% 70~80 mmHg T 2 v 7 IRfE
MERTL, BIFAa#ERE/-0TRET 5. THokh, TEMBICRBELZEDO Lo AKX
= i BEEBEHEY (Winquist 278 ® segmental fracture),
EFHEEEEI (Bostrom 7748 : comminuted fracture),

YEFIIZ 19RO BT, 200041 H 1 H, # 80~ EREEEYT (Lindstrom 4728 : type [ ) & 2 SR A]

& L o I

Key words : replantation (FHEET), microsurgery (#/1\#FBL), indication of reattachment (FEEEM OFEIT)
Address for reprints © Kenjiro Hasegawa, Department of Orthopedic Surgery, Kawasaki Medical School, 577 Matsushima, Kurashiki-
shi, Okayama 701-0192, Japan.
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Classification of the Amputation Level for the Distal Part of the Finger @ A 10 Years Study

Kozo Ishikawa, Motohisa Kawakatsu

Dpartment of Plastic and Reconstructive Surgery, Otsu Red Cross Hospital

Jun Arata, Toshihiro Kitayama

Dpartment of Plastic and Reconstructive Surgery, Kyowa Hospital

Haruo Soeda

Dpartment of Orthopedic Surgery, Kyowa Hospital

A new classification of the amputation level for the distal part of the finger (Zone distribution) was introduced by us
in 1990. According to that report, vascular anastomoses were impossible and composite graft was indicated in Zone 1.
However, in some cases, not only the artery, but also the vein can be anastmosed even in Zone [ . In addition, our zone
classification is often confused with Tamai’s zone classification. In this study we investigated all cases treated by us in
the last 10 years to confirm the possibility of microvascular anastomosis in Zone I. We also revised the term used for
the classification from Zone to Subzone. A total of 196 replanted digits that were completely amputated at the distal pha-
lanx were included in this study.

The Ishikawa’s classification was applied to zoning for the distal part to the DIP joint as reported in 1990, but the
Zone was termed the Subzone. Subzone [ included from the fingertip to the mid point of the nail. Subzone 1I included
from the mid point of the nail to the base of the nail where the arterial arch is usually present. Subzone Ill was from the
base of the nail to the mid point between the base of the nail and DIP joint where the dorsal subcutaneous veins usually
appear. Subzone IV was from the mid point between the base of the nail and DIP joint to the DIP joint. In Subzone I,
three digits were replanted with vascular anastomosis and two digits survived. Three more cases were successfully
replanted on the borderline between Subzones I and II. In five cases out of these six cases, venous anastomosis could
be performed.

Based on these results, we consider that our previous indication in Subzone I should be revised.

Key words : replantation (Ff#%), amputation level (VWL V), subzone (fX4Y), classification (43#H), digital distal phalanx
€izEN:0))

Address for reprints : Kozo Ishikawa, Department of Plastic and Reconstructive Surgery, Otsu Red Cross Hospitai, 1-1-35 Nagara,
Otsu-shi, Shiga 520-8511, Japan.
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Our Classification of Polydactyly of the Thumb

Takashi Uchida, Kunihiro Kurihara, Masahiro Kobayashi
Yumi Ohmura, Tomoko Kuroki

Department of Plastic and Reconstructive Surgery, The Jikei University School of Medicine

We experienced 327 cases 358 hands of polydactyly of the thumb from 1968 to 2001. Of these, 272 cases 285 hands
were classified with our classification which were distinguished precisely with morphological features, X-ray findings
and operative findings. The authors classified these cases into 14 types according to Satomi’s classification (1987)

which is our basic concepts of classification.

Rudimentary type was 23 cases 23 hands, distal phalangeal type : broad nail type A (10 cases 12 hands) and B (18
cases 18 hands), double nail type A (20 cases 20 hands) and B (20 cases 20 hands), proximal phalangeal type : Y-
shaped type (20 cases 20 hands), lobster—claw type (24 cases 24 hands), jutte A type (105 cases 108 hands), syndactyly
A type (6 cases 9 hands), metacarpal type : jutte B type (20 cases 20 hands), hypoplastic type (2 cases 2 hands), index
finger type (2 cases 4 hands), syndactyly B (1 cases 2 hands) and C type (1 cases 2 hands). We emphasized its use-

fulness on dependable classification to choose clinical treatment.

5

1987 FEMBEE O BRI, FRIESIHEDEES %,
e, X SATRE X OFHMipT RSB O L, &
L7 (Fig. 1)?, SEEL X5 FEAEZEmNL, 2
DAL & RS 2 AL 7.

Vil &

[l

1968 D25 2001 4F 4 H £ D 34 SERMICRER L 7~
RHESARIE N 327 ] 358 FTH o7, ZD I LIER
B, X#FRE X OFMAT AP ERETCEL D DI 272
# 285 FTdH o7z,

BRI, RHE4IEER LIRS O—FHEE, Bl
M2 CHERE L T 2B (rudimentary type, 7
7 7718, WhW 2 iElERHE) (Fig.2) LB, BEIETER
DHLNBKREFER, HEER, hFEFEICKELY

i, BEZISKHMTOLI BT, KEigE%
EIA VB! (broad nail type A © NODEABIZIA L o T
B, TERDR WL D, B: IMEHDH 2L D) (Fig.
3a,b), 2 TN (double nail type A @ A< ok
EREEDEM, ~N—FEERL, M2 oL T
WBLOT, ~HIWNEVHD, B RIEAARD b D)
(Fig. 4a, b), EEIER% Y 7 (Y-shaped type, F:ff
BREFRTCIFICTEL, YFHEET S L)

(Fig.5), % =#k% (lobster-claw type, HEiE TEER
DRI E o id MP BRffiZe S Btz L, A=
#ElE BT 25 0) (Fig.6), TF A (jutte A type,

FFEHOH D) (Fig. 7), &1 A B (syndactyly A type,
BRECHEEDOH 2L D) (Fig. 8) i, HFEFRE+F
B (jutte B type, FEEFBIMIZOBE E 720k CM B
Hi o2 BEL, FIETFARLEUCRELRT
b D) (Fig. 9), 2R (hypoplastic type, %IBR

Key words : polydactyly of the thumb (BHE%#IE), classification (274H), congenital differences (JaREH)
Address for reprints : Takashi Uchida, Department of Plastic and Reconstructive Surgery, The Jikei University School of Medicine, 3-
25-8 Nishishinbashi, Minato-ku, Tokyo 105-8461, Japan.
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Strain in the Interosseous Membrane during Forearm Rotation

Hisaya Shirai, Muneaki Abe, Masao Okamoto
Naoki Ueda, Nachide Takigawa

Department of Orthopedic Surgery, Osaka Medical College

In this study, we investigated changes of strain of the interosseous membrane during forearm rotation. A small, thin
strain gage composed from 3 axes was attached to the central band of the interosseous membrane in 2 fresh frozen and 5
preserved cadaver specimens. The strain of longitudinal, axial and 45° direction of the forearm was measured simultane-
ously on the extensor or flexor surface of the interosseous membrane. The amplitude of the strain was the greatest in
the 45° direction and was the lowest in the longitudinal direction. The interosseous membrane was taut in the neutral
position but warped in the flexor side at supination and in the extensor side at pronation. In the 45° direction, strain on
the flexor side increased and strain on the extensor side decreased as rotation progressed toward full supination. On the
other hand, strain on the extensor side increased and strain on the flexor side decreased as rotation progressed toward
full pronation. In the axial direction, the strain decreased gradually from full pronation toward full supination on both the
extensor and flexor sides. Thus, the magnitude of strain was different in the three directions on the central band. Based
on these findings, we considered that the strain in the interosseous membrane shows complex changes and some part of

the extensor or flexor surface is taut in all rotational positions.
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Two Cases of Atraumatic Compartment Syndrome of the Forearm during the Anticoagulant Therapy

Yasuyuki Tamaki, Yoshiyuki Asada, Takeshi Sakamoto

Department of Orthopaedic Surgery, Japanese Red Cross Wakayama Medical Center

We report two cases of atraumatic compartment syndrome of the forearm during the anticoagulant therapy.

Case 1 was a 68-year-old-male who complained of spontaneous severe pain of the forearm. He had chronic heart fail-
ure, chronic renal failure, diabetic mellitus and cerebral infarction, was given 2.5 mg/day warfarin and 81 mg/day aspi-
rin. Acute compartment syndrome was diagnosed and fasciotomy of the volar compartment of the forearm was per-
formed. This compartment was very edematous and the FDS muscles had diffuse bleeding.

Case 2 was a 41-year-old-male who complained of spontaneous severe pain of the forearm. He was suspected anti-
phospholipid syndrome and was given 162 mg/day aspirin. Acute compartment syndrome was diagnosed and fasciotomy
of the volar compartment of the forearm was performed. A large quantity of the coagulation of blood existed in volar com-

partment and a degenerative ulnar artery had a fissure.

These cases were notable for the fact that the acute compartment syndrome developed without trauma, and illustrate
the need to think of spontaneous bleeding anywhere in the body during the anticoagulant therapy.
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Hand Sparing in Patients with Rheumatoid Arthritis

Ryusuke Osada, Hiroaki Matsuno, Tomoatsu Kimura

Department of Orthopaedic Surgery, Faculty of Medicine, Toyama Medical and Pharmaceutical University

Hand sparing (HS) was first reported by Hendrix in 1987. He defined HS as the hand with severe wrist disease that
has little or no changes in fingers. We performed radiographic evaluation in 96 patients of 192 hands with rheumatoid
arthritis (RA). Radiographic measurements included scoring system described by Sharp and modified by Hendrix, clas-
sification of wrist change proposed by Simmen and by Masada, and carpal height ratio (CHR). Of the 192 hands exam-
ined, the hands in the patients within 3 years from the onset of RA (36 patients, 72 hands) revealed slight changes in
both wrist and fingers. In these 72 hands, we assessed the radiographs at the last follow—up to investigate the character-
istics of the hands showing HS. The hands were divided into 3 groups ; 16 hands (22.5%) demonstrated HS, 11 hands
(15.3%) showed severe involvement in both wrist and fingers (severe destruction : SD), and 45 hands (62.2%)
showed slight destruction in both wrist and fingers. In almost all the hands showing HS, the change of wrist was classi-
fied into stable form (type I in Simmen’s classification, partial ankylosis type or ankylosing type in Masada’s classifi-
cation). The change in CHR per year in HS hands was significantly larger than that in the hands showing SD. These
results suggest that early progression of carpal collapse and spontaneous ankylosis of wrist are related to formation of
HS in RA.
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Dorsal Wrist Syndrome Procedure : Clinical Evaluation

Masataka Yasuda

Department of Orthopaedic Surgery, Osaka Rosai Hospital

Tsuyoshi Maeda, Hitoshi Okuda

Department of Orthopaedic Surgery, Tsukazaki Hospital

Kazuhiro Masada

Department of Orthopaedic Surgery, Osaka Rosai Hospital

Masayuki Kamano

Department of Orthopaedic Surgery, Baba Memorial Hospital

Watson classified rotary subluxation of the scaphoid (RSS) into 5 groups ; pre-dynamic, dynamic, static, degenera-
tive and secondary. Watson also developed the concept of the dorsal wrist syndrome (DWS) which is an entity encom-
passing pre-dynamic RSS and the overloaded wrist. Dorsal wrist pain with or without a palpable dorsal wrist ganglion is
a common complaint. We reviewed 19 cases of DWS treated surgicaily with a procedure described by Watson after fail-
ure of conservative management. A transverse skin incision is made over the dorsal wrist at the level of the tip of the
radial styloid process. The EPL tendon and the 4th compartment extensor tendons are explored and retracted. The dor-
sal wrist capsule including the ganglion (if present) is excised over the scapho-lunate interval without interruption of
the dorsal fibers of the scapho—lunate ligament. The scapho-lunate ligament (SLL) is then evaluated.

We reviewed pre— and post—operative pain, ROM, grip strength and physical examination of the wrist as well as sub-
jective patient satisfaction. There were 9 males (11 wrists) and 8 females (8 wrists). Ages ranged from 18 to 68 years
(mean, 38 years). The average duration of symptoms was 1 year. Three cases presented with a history of specific wrist
injury (wrist sprain and distal radius fracture). Preoperatively, 12 wrists reported severe pain, 3 had moderate pain and
4 had mild pain. At operation we observed SLL tears in 8 wrists and dorsal ganglia in 11 cases. Postoperative follow—up
ranged from 5 to 67 months (mean, 37 months). Following surgery, 11 cases reported being pain free, 5 had mild pain,
2 moderate pain and 1 case reported severe pain. With respect to patient satisfaction, 10 cases reported being very sat-

Key words : wrist (i), operation (FAif), carpal instability (FRFEEEE)
Address for reprints : Masataka Yasuda, Department of Orthopaedic Surgery, Osaka Rosai Hospital, 1179-3 Nagasone—cho, Sakai-shi,
Osaka 591-8025, Japan.
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Fibro-fatty Proliferation : MR Imaging Findings

Noboru Maeda, Yoji Shido

Department of Orthopaedic Surgery, Nagoya Daini Red Cross Hospital

Goro Inoue

Department of Orthopaedic Surgery, Toyohashi Municipal Hospital

Fibro-fatty proliferation is an uncommon tumorlike condition of peripheral nerves. Three cases of this lesion are pre-
sented. MR imaging features of fibro—fatty proliferation of nerves were assessed.

Three patients (1 female, 2 males) ranged in age from 37 to 61 years. Lesions were located in the median nerve,
ulnar nerve, and radial nerve. None of these patients were associated with macrodactyly. MRI studies were performed
in all patients. The patient of median nerve involvement was treated by carpal tunnel release. The patient of ulnar nerve
involvement was treated by Guyon canal release. The patients of radial nerve involvement was treated by epineurotomy
and tendon transfer for radial nerve palsy. A biopsy of the nerve lesion was preformed in all patients.

On MR images, thickened nerve bundles appeared as hypointense tubular structures on both T1- and T2-weighted
images and showed a serpentine course on coronal and sagittal images. Areas that appear isointense to fat, which repre-
sent fibrofatty infiltration affecting the nerve, separate the bundles. On axial images the nerve has a coaxia—cable-like
appearance. Histopathological examination revealed fibrolipomatous hamartoma. Increased fatty tissue interspersed
among thickened nerve bundles and endoneurial and perineurial fibrosis was characteristic histological findings.

This lesion has also been called lipofibroma, intraneural lipofibroma, and fibrolipomatous hamartoma. Although most
common nerve to be affected is median nerve, involvements of radial and ulnar nerves have been described. MR imaging
characteristics of fibrolipomatous hamartoma were low signal intensity structures representing thickened nerve fasci-
cles, surrounded by fat resembling a coaxial cable. MR imaging may help distinguish it from other peripheral nerve
tumors.
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Clinical Experience of AOQ 3.0 mm Cannulated Screw in Hand Surgery

Masaya Nakamura, Mitsumasa Murata, Hirokazu Iida
Yoshitaka Minamikawa

Department of Orthopaedic Surgery, Kansai Medical University

The 3.0 mm synthes cannulated screw and threaded washer has recently been introduced as an alternative to the Her-
bert bone screw. This system uses a standard 3.0 mm cannulated screw with a 5.5 mm threaded washer which allows

the screw head to be completely buried within bone.

This paper reports the results of various hand disorder of 23 cases using this system. Fourteen cases of intra—-articu-
lar fractures in wrist and elbow, eight cases of partial carpal arthrodesis and one case was tumorous lesion. Delayed
union was found in one case of scapho—capitate fusion. Loosening of screw was found in one case of radio—scaphoid

fusion. There were not severe complications.

The 3.0 mm synthes cannulated screw and threaded washer system has several advantages as compared with the
other materials as follows ; 1) Cannulated screw system, 2 ) Headless design, 3) High compressive force.
This system is very useful for bone and joint surgery in hand.
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Clinical Study of the Tenosynovitis and Tendinitis around the Wrist Joint due to Sport Activities

Kuniichi Aso

Aso Orthopaedic Clinic

Statistical study of tenosynovitis and tendinitis around the wrist joint due to sporting activities was carried out. In a
total number of 160 cases, extensor carpi ulnaris (ECU) tenosynovitis occurred most frequently (66%), followed by
flexor carpi ulnaris (FCU) tendinitis (13%) and flexor carpi radialis (FCR) tendinitis (9% ). The extensor carpi radi-
alis (ECR) tenosynovitis occurred in only 7% of cases. De Quervain’s disease was the fewest (6%).

As for sporting activities, tennis was the highest and occupied 35% of all sports. The ECU tendon moves within the

fibro—osseous tunnel of the 6th dorsal compartment most at supination and pronation of the wrist joint. Repetitive

motion of this rotation causes mechanical inflammation of the ECU tendon.
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A New Method of Percutaneous Pinning to the Bennett’s Fracture Dislocation

Masanori Takahashi, Tsutomu Takao, Shuji Usuda

Department of Orthopaedic Surgery, Ichikawa General Hospital of Tokyo Dental College

Osamu Watanabe

Department of Orthopaedic Surgery, Hino Municipal Hospital
Tadahisa Urabe

Department of Orthopaedic Surgery, Ashikaga Red Cross Hospital

As for the treatment of Bennett’s fracture dislocation, the method that Wagner (1950) proposed is done generally.
The method is closed reduction of the dislocation of carpometacarpal joint and subsequently to fix the joint with K-wire
percutaneously. Wagner’s method do not add reintegration operation to the triangular bone chip of palm side, and some-
time the joint surface of proximal phalanx base cannot leave enough reintegration.

Although certain patients with malunited Bennett’s fractures remain relatively asymptomatic despite radiographic
joint incongruity, I believe that exact anatomic reduction is the most reliable method of achieving consistently good
results.

With image fluoroscopy, we do reposition of the dislocation of carpometacarpal joint first and fix it in two K-wires.
Next we do reintegration of triangular bone chip with several K-wire which did implant than the palm side for the pur-
pose of reintegration of the joint surface of proximal phalanx base into more precisely. We try to make derangement of
the joint surface less than 1 mm. As for us, implant does one K-wire of 1 mm than the palm side percutaneously after
reintegration of triangular bone chip was provided and fix triangular bone chip in metacarpus base. K-wire, which I used
for fixation draws as possible it in dorsum. We do postoperative, cast fixation for three weeks. We remove the K-wire,
which fixed triangular bone chip after an operation in four weeks and remove K-wire which fixed carpometacarpal joint
after an operation in six weeks.

We did this operative method in 6 cases, and, as for the consequence for four months after operation, there was no
clinical symptoms, and X-rays image was good. This operative method was possible until 10 days after injury.

o

Key words : Bennett fracture dislocation (+<% v MBEFI'EH7), percutaneous pinning (#Z ¥ = 7'), triangular bone chip (=
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A Case of Primary Subclavian Vein Thrombosis, So—called Paget—Schrétter Syndrome

Hideo Kawai, Masato Namekata, Shosuke Akita
Department of Orthopaedic Surgery, Hoshigaoka Koseinenkin Hospital
Keiji Kitano
Kitano Orthopaedic Clinic

A 24 year-old lady had painful swelling of the right upper limb without any cause one month before. The circumfer-
ence of the arm was 4.5 cm larger than the unaffected side and that of the forearm was 3 cm larger. There were no neu-
rological deficits and no abnormal findings of haematological and urine examinations. Open biopsy was initially done to
clarify the subclavian lesion suspected with CT and MRI. The large and tense subclavian vein was found without any
other abnormal findings. Primary subclavian vein thrombosis (Paget-Schrétter syndrome) was diagnosed and oper-
ated with first rib resection 17 days after biopsy, in association with urokinase infusion. AV impulse treatment was
applied to decrease arm swelling in the hand, taking orally 81 mg aspirin per day for 5 months after the operation. The
swelling of the affected limb was improved with much more collateral circulation and decreased size of the subclavian

vein thrombosis 5 months after the operation.

i U & I

EEOFEREIRIARIE 3 F N ERTH 508, HIE
DEEHICER L CRELERE R RAEMHE T &
BRIMASHE (Paget—Schrotter iEMERE) @ 1 fEFI % FEEA L
=D TWET 5.

i 141
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Key words : primary subclavian vein thrombosis (JEFHEEHE T #IRIMAAAE), Paget-Schrotter syndrome (Paget-Schrotter FEERE),
thoracic outlet syndrome (MFESH AEMREE), first rib resection (58 1 BhEUIRRAT), AV impulse® (AV £ v 7301 2®)
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Gradual Lengthening of the Repaired Nerve

Manabu Tokeshi, Fuminori Kanaya, Hideki Asato

Department of Orthopedic Surgery, School of Medicine, University of the Ryukyus

Introduction

In the case of a nerve defect, epineural repair under tension usually fails and the nerve graft is the treatment of
choice®?, However, there are several disadvantages in using the nerve graft as follows : Because there are two
nerve repair sites in the nerve graft, fibrosis at the distal nerve repair site obstructs regeneration of axons? and
increases the misdirection of regenerating axons. Poor blood circulation in the nerve graft inhibits and retards
nerve regeneration. Clinical recovery can not be expected when the nerve graft is longer than 5 cm!?, Further-
more, the nerve graft requires to sacrifice the donor nerve.

In the gradual lengthening of the repaired nerve, epineural repair is performed without tension by bending the
joint. The repaired nerve is then gradually lengthened by extending the joint. This procedure has two advantages
over the nerve graft inasmuch as the existence of one nerve repair site may reduce the misdirection of the regen-
erating axons and eliminate the sacrifice of the donor nerve. Although many studies have been reported regard-
ing nerve lengthening using the tissue expansion technique', little research has been conducted to investigate
the lengthening of the repaired nerve.

The purposes of this study are to evaluate the functional and histological recoveries of the gradually length-
ened repaired nerve and to investigate the effect of gradual lengthening on Schwann cell proliferation.

ExperimentI : Control study

1. Materials and Methods

Fifteen male Wistar rats, weighting 300-350 g were used. They were kept in smooth—floor cages under a 12~
hour light and dark cycle. Normal range of motion (ROM) of their knee joint was ranged from—60 degrees in
extension to 140 degrees in flexion. All procedures done throughout this experiment conformed with the Univer-
sity of the Ryukyus Animal Care and Use Committee guidelir;es.

The rats were anesthetized with 5 mg of pentobarbital (5 mg/ml) per 100 g of body weight, diluted with 9 ml
of physiological saline, injected into the peritoneal cavity. The left tibial nerve was exposed, taking care not to
damage the connective tissue layer underlying the tibial nerve. In the external-fixator (Ex—fix) group (n=6),
neurolysis of the tibial nerve was performed. The wound was closed with 4-0 nylon sutures after inserting 2
Tajima wires (Mizuho, Tokyo), 0.7 mm diameter each, to the femur and the tibia. The knee joint was then immo-
bilized at 130 degrees flexion with an Ex-fix. The hand-made Ex-fix, made of an aluminum plate with 2 holes in
each leg, was applied for 2 weeks and then removed. In the resection group (n=9), a 6-mm nerve segment was
removed 2 mm distal from the division of the tibial nerve and the sural nerve.

1) Functional Assessment
Each rat was tested in a confined walkway 8 cm wide by 1 m long. An 8 cmX 42 cm piece of white paper was

Key words : nerve defect (##2/R#H), gradual lengthening (RB#RMH[EIE), regenerating axonal area (FFAEBIZRMEIS), prolif-
erating Schwann cell (M = 7 #il), functional recovery (HERE[EI{E)

Address for reprints : Manabu Tokeshi, Department of Orthopedic Surgery, School of Medicine, University of the Ryukyus, 207
Uehara, Nishihara, Okinawa 903-0215, Japan.
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6 —+—8-mm resection
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or 2 weeks
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2
. . . Extending joint
0 . . . L : . Knee joint 130" flexion 5°/day for 12 days
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Knee flexion degrees Fig.2 Schematic drawing of gradual lengthening

The knee joint was immobilized with Ex—fix for 1
week [gradual lengathening after 1 week of immo-
bilization (GL1) group] or 2 weeks [ gradual lengthen-
ing after 2 weeks of immobilization (GL2) group]and
extended 5 degrees daily for 12 days.

Fig. 1 Strain at the repaired nerve site in a different flexion
angle of the knee joint
At 130 degrees knee flexion, the strain of the 6-mm
and 8-mm nerve resection models were 4-fold
greater than that of the 0-mm nerve resection
model. In the 8-mm and 10-mm resection models,
repaired nerves were ruptured during experiment.

placed on the floor of the walking corridor. To take footprints, the rat’s hind paws were painted with water—-solu-
ble India ink, and the rat was allowed to walk down the corridor. Functional recovery of each group was evaluated
with the tibial function index (TFI)” measured before and 2, 4, 8, 12, 16, 24 and 36 weeks after surgery. TFI
zero indicates normal function and TFI-100 indicates complete loss of function.

2) Statistical Analysis

All data are expressed as the mean=standard deviation. Statistical analyses were performed using a multiple
comparison test (Fisher's Protected Least Significant Difference) with StatView ver. 5.0 (SAS Institute Inc., Cary,
NC, U.S.A.) run on a Power Macintosh G3 computer.

2. Results

In the Ex—fix group, the TFI measured after surgery was not significantly different from the TFI before sur-
gery. In the resection group, the TFI was —90.21+9.7 at 2 weeks after surgery, and all the rats failed to show any
functional recovery during the experiment. This study showed that the application of an Ex—fix for 2 weeks did
not affect function, and the resection of the nerve segment did not produce any functional recovery.

Experiment II : Measurement of the strain at the nerve repair site
after resection of nerve segment in different lengths

1. Materials and Methods

Twenty Wistar rats were used. An incision was made, and we resected 0, 6, 8 or 10-mm nerve segment from
the left tibial nerve of 5 rats each. We then marked the nerve with a 9-0 nylon suture at 2 mm proximal to the
proximal nerve stump. Epineural repair was then performed with the knee joint kept at 130 degrees flexion.
After that the knee joint was extended 10 degrees at a time to 70 degrees flexion. The distance from the repair
site to the marking suture was measured and the nerve elongation (1) was calculated. The strain at the nerve
repair site was calculated with A and the modulus of nerve elasticity (Young’s modulus) V%Y.
2. Results
The strain at the nerve repair site of the 6-mm and 8-mm nerve resection models at 130 degrees knee flexion

was similar to that of the 0-mm nerve resection model at 60 degrees knee flexion (5.54X10° N/m? maximum
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-s—Ex-fix group
—o—Graft group

-40 -=-GL2Z group
-%-GL1 group
60 -1 week-fix group
-e—Non-fix group
_80 —+—Resection group
A: 1week-fix B: Non-fix C: Graft *p <0.05
-100
Fig. 3 Schematic drawing of experimental groups 2 4 8 12 16 24 36 weeks
A @ 1 week fixation (1 week—fix) group. Ex-fix was Pre op. Post op.

applied for 1week after epineural repair and
then removed.

B ! Non-fixation (Non—fix) group. Epineural repair
was performed but the knee joint was not

Fig.4 Functional recovery in the 6-mm nerve resection
models
GL1, GL2 and the graft groups showed better
functional recovery than the 1 week—fix, the Non-
fix, and the resection groups at 8 weeks after surgery
(p<0.05). There was no significant difference
between the GL1, the GL2, and the graft groups.

immobilized.
C : Graft group. The sectioned nerve segment was
used as a nerve graft without immobilization.

extension) . The strain of the 10-mm nerve resection model at 130 degrees knee flexion (7.34X10° N/m?) was
greater than that of the 0-mm nerve resection model at 60 degrees knee flexion. At 60 degrees knee flexion, the
strain of the 6-mm nerve resection model (9.08 X 103 N/m?) was 1.6 times greater than that of the 0—~mm nerve
resection model. The repaired nerves were not ruptured in the 6-mm nerve resection model during the experi-
ment, whereas they were ruptured at 60 degrees knee flexion in the 8—mm nerve resection model and at 90
degrees knee flexion in the 10-mm nerve resection model (Fig. 1). From this result, we chose the 6-mm nerve
resection model in the following study.

Experiment III : Functional, histological and immunohistochemical studies
in the 6-mm nerve resection model

1. Materials and Methods

In this experiment, 121 Wistar rats were used. A 6-mm nerve segment was resected from the left tibial nerve.
The rats were divided into 6 groups. Epineural repair was performed with three 9-0 stitches under 20-fold mag-
nification with the knee joint kept at 130 degrees flexion. In the gradual lengthening after 1 week of immobiliza-
tion (GL1) group, the knee joint was immobilized with Ex—fix for 1 week and extended 5 degrees daily for 12
days. In the gradual lengthening after 2 weeks of immobilization (GL2) group, the knee joint was immobilized
with Ex-fix for 2 weeks and extended 5 degrees daily for 12 days (Fig. 2). In the 1 week fixation (1 week—fix)
group, Ex—fix was applied for 1 week after epineural repair and then removed (Fig. 3A).In the non-fixation
(Non-fix) group, epineural repair was performed but the knee joint was not immobilized (Fig. 3B). In the graft
group, the sectioned nerve segment was used as a nerve graft without immobilization (Fig. 3C). In the resection
group, a 6-mm nerve segment was resected in the same way as in Experiment L

(1) Functional evaluation

Functional recovery of the GL1 (n=5), the GL2 (n=6), the 1 week-fix (n=9), the Non—fix (n=8), and
the graft (n=8) groups was evaluated with the TFI measured before surgery and at 2, 4, 8, 12, 16, 24, and 36
weeks after surgery. ‘

(2) Longitudinal regeneration Qf axons at the nerve repair site

Five-millimeter nerve specimens with the nerve repair site as the center were harvested for the GL1 and the
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Table 1 TFI in the 6—-mm nerve resection models

4 weeks 8 weeks 12 weeks 16 weeks 36 weeks
Graft —740 # —549 ,  —521x 471 & 482 4
+ 6.7 +1007 1 120 + 82 +129
GL2 —80.4 —57.7,| ,| —56.1 —50.8 —483 |+
+ 53 +1217 | %122 +143 +95 ||
GL1 —69.1#|*  —5594| x || —59.5 —56.0 —53.4
+ 41 | + 9.] + 88 £103 +16.3
lweek-fix —89.3_] —73.0l —67.8 | —59.0 —60.5 |
+15.9 +105 + 8.8 + 5.1 + 93
Non-fix -827 | -73 || 568 —604 |  —65.0
+13.5 +15.1 +14.9 +14.6 +13.2

TFI : Tibial function index.

GL2 : Gradual lengthening after 2 weeks of immobilization.
GL1 : Gradual lengthening after 1 week of immobilization.
1 week-fix : 1 week fixation.

Non-fix : Non-fixation.

*p<0.05, *p<0.01.

GL2 groups (6 rats in each group) at the time of starting the lengthening of the nerve and at 4 weeks after sur-
gery. Nerve specimens of the 1 week—fix and the Non—fix groups (n=6 in each group) were also harvested at
2 and 4 weeks after surgery. Longitudinal sections of these specimens fixed in 10% paraformaldehyde were
embedded in paraffin, and stained with silver'. The regenerating axons were investigated at the nerve repair
site.

(3) Regenerating axons in the distal nerve

Nerve specimens were harvested 5 mm distal from the epineural repair site for the GL1, the GL2, the 1 week—
fix, and the Non-fix groups and 5 mm distal from the distal suture site for the graft group at 12 weeks after sur-
gery (n=>5 in each group). Transverse sections of these specimens fixed in 1% osmium tetroxide were embed-

0 Regenerating axons were counted and the axonal area

ded in the epoxy resin and stained with toluidine blue
was measured in each section. The measurement was manually carried out using a compound microscope
(X 400, OPTIPHOT, Nikon) connected to a two-dimensional image analysis system (Cosmozone—1SB, Nikon).

(4) Immunohistochemical evaluation

Three rats each from the GL1, the GL2, the Non—fix, and the resection groups were sacrificed at 2, 3, and 4
weeks after surgery to evaluate the duration of Schwann cell proliferation. Five-millimeter nerve specimens
were harvested at 5 mm distal from the distal epineural repair site. Nerve specimens were fixed in 10% para-
formaldehyde for 10 hours and embedded in paraffin. These specimens were sectioned, 4 m-thickness, and
were mounted on slides. Immunohistochemical double staining was carried out using the labeled streptavidin—
biotin system (LSAB) for S-100 protein and the enhanced polymer one-step staining system (EPOS) for pro-
liferating cell nuclear antigen (PCNA ; Dako Co., Japan). Paraffin-embedded sections were deparaffinized and
dehydrated and then incubated with hydrogen peroxide in distilled water for 5 minutes. DAKO EPOS anti-
PCNA/horseradish peroxidase (HRP) was applied and the sections were incubated at room temperature for 60
minutes. After washing and rinsing with tris—HCL buffer (pH 7.6) containing 0.3 M NaCl, the slides were incu-
bated with diaminobenzidine nickel for 15 minutes. Following the blocking of endogenous peroxidase activity
with 1% bovine serum albumin, anti-S-100 protein polyclonal antibody (Dako Co., diluted 1 : 100) was applied
and the slides were incubated for 30 minutes. After washing and rinsing with tris—HCI buffer, biotinylated secon-
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Table 2 TFI in the 8—mm and 10-mm nerve resection models

8-mm resection model

10-mm resection model

24 weeks 36 weeks 8 weeks 12 weeks 36 weeks
Graft —60.4 —61.6 —70.9 —62.8 —59.6
+13.3 +15.2 +11.3 +124 +11.6
GL2 —529 »  —543 , —605 , —559 , 551
+124 | £150 | *168 | #177 ~| 181 |
Non-fix ~ —674 | —698 | 778 —74.3 ~71.2
+12.0 + 97 +20.0 +19.8 +16.3

TFI : Tibial function index.

GL2 ! Gradual lengthening after 2 weeks of immobilization.

Non-fix : Non—fixation.
*p<0.05.

TFI
o}
W - Ex-fix group
-20
-&-GL2 group
_40 ‘“ —o—Graft group
* *
m -8~ Non-fix group
-60
\\ - Resection group
-80
%“—‘\‘/k/\n *p <0.05
-100
2 4 8 12 16 24 36 weeks
Pre op. Post op.

Fig. 15 Functional recovery in the 8—-mm nerve resection

TFL
-50

-60

-65

-70

-75

-80

model

The GL2 group showed better recovery than the
Non-fix group at 24 and 36 weeks after surgery (p
<0.05). There was no significant difference
between the GL2 and the graft groups.

TF1

-20

—-—Ex-fix group

-40

-8-GL2 group

~o—Graft group

-o-Non-fix group

-60

—4—Resection group

-80
W\/'—A\' *p <0.05
-100
2 4 8 12 16 24 36 weeks
Pre op. Post op.
Fig. 16 Functional recovery in the 10-mm nerve resection

model

The GL2 group showed better recovery than the
Non-fix group at 8, 12, and 36 weeks after surgery
(p<0.05) . There was no significant difference
between the GL2 and the graft groups.

Fig. 17 Comparison of functional recovery of the GL2, the
Non-fix and the graft groups in different nerve
resection models at 12 weeks after surgery

o—
=} o —
A
* O 6-mm resection
o model
A 8-mm resection
A— * model
a 0 10-mm resection
model
o )
*p <0.05
GL2 Graft  Non-fix
group group  group

In the GL2 group, there was no significant
difference between the 6, 8, and 10-mm nerve
resection. In the Non—fix and the graft groups,
the 8 or 10-mm nerve resection showed a worse
functional recovery than the 6-mm nerve
resection (p<<0.05).

after 2 weeks'™. In our study, there was no significant difference between the GL1 and the GL2 groups in func-

tional recovery. Although the axon area of the GL2 group was slightly larger than that of the GL1 group, the opti-

mal timing to start the lengthening remains obscure.
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Morishita reported that the lengthening of the rabbit sciatic nerve by an external fixator without cutting length-

ened the Schwann cell body without proliferation®

. Lengthening of the nerve without cutting is thought to be
dependent upon the viscoelastic property of the peripheral nerves. On the other hand, Fujisawa reported that
Schwann cell proliferation was observed up to 7 days in a sectioned nerve and up to 16 days in a sectioned and
lengthened rat sciatic nerve without repair®. Therefore, when the nerve is sectioned, nerve lengthening is
caused not only by the viscoelastic property of the peripheral nerves but also by the proliferation of Schwann
cells. In this study, the duration of Schwann cell proliferation extended to 4 weeks in the gradual lengthening
groups (GL1 and GL2). This finding suggested that the lengthening of the repaired nerve stimulated Schwann
cell proliferation.

We then evaluated the functional recovery of the gradually lengthened repaired nerve in the longer nerve
resection models to investigate the limit of strain to maintain functional recovery. Functional recovery of the 6~
mm, 8-mm, and 10-mm nerve resection models was compared in 3 groups (the GL2, the Non—fix, and the graft
groups) at 12 weeks after surgery. In the GL2 group, there was no significant difference between the 6, 8, and
10-mm nerve resection models. In the Non—fix group, the 10—-mm nerve resection model showed a worse func-
tional recovery than the 6-mm nerve resection model (p<0.05).In the graft group, the 8-mm nerve resection
model showed a worse functional recovery than the 6-mm nerve resection model (p< 0.05, Fig. 17). Since
there was no deterioration in functional recovery even in the 10-mm nerve resection model, the rat tibial nerve
can be lengthened at least 10 mm while maintaining its function. Although we could not determine the optimal
timing to start the lengthening process and the optimal speed, we were able to conclude that the repaired nerve
could be elongated while maintaining its function and that the functional recovery is at least equivalent to the
nerve graft performed under optimal conditions.

Conclusions

1. We evaluated the functional and histological recoveries of the gradually lengthened repaired nerve and inves-
tigated the effect of gradual lengthening on Schwann cell proliferation.

2. The strain at the nerve repair site increased 4—fold after the 6 and 8—mm nerve resections and 5-fold after
the 10-mm resection in comparison with the 0—mm nerve resection at 130 degrees knee flexion. At 90
degrees knee flexion, the strain increased 7-fold in the 6 and 8—mm nerve resections in comparison with
the O-mm nerve resection. The repaired nerve with the 10—-mm nerve resection ruptured at 90 degrees
knee flexion.

3. In the 6-mm nerve resection model, the functional recovery of the gradual lengthening groups was better
than that of the 1 week fixation and the non-fixation groups and was not significantly different from that of
the graft group. The mean axon area in the gradual lengthening after 2 weeks of immobilization and the graft
groups was larger than that of the 1 week fixation and the non—fixation groups.

4 . Gradual lengthening of the repaired nerve extended the duration of Schwann cell proliferation to 4 weeks
after surgery.

5. Although functional deterioration was seen in the nerve graft and the non-fixation groups with the nerve
resection greater than 8 mm, the gradual lengthening after 2 weeks of immobilization group did not show
any deterioration in functional recovery.
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acute

acute fracture
Acutrak® bone screw
adhesion

aged people
allogeneic graft
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anatomy

anesthesia
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anterior interosseous nerve palsy

anterior transposition of the ulnar nerve

anticoagulant therapy

AQ cannulated screw

arthrodesis

arthrography

arthrogryposis multiplex congenita
arthrolysis

arthroplasty

arthroscopic surgery

arthroscopic treatment
arthroscopically assisted reduction
arthroscopy

aseptic necrosis

atelocollagen

atraumatic

AV impulse

axillary block

axonal sprouting
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BCG

Bennett fracture

Bennett fracture dislocation
beta-tricalcium phosphate (B8 -TCP)
Bier block

bioactive

biomaterial

biomechanical study
biomechanics

blood—nerve barrier

bone defect
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bone distraction device
bone elongation

bone graft

bone lengthening

bone paste

bone tumor

brachial plexus block
brachial plexus injury
brachymetacarpia
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cable graft
calcium phosphate bone cement
callotosis

cannulated screw

capitate shortening

carcinoma

carpal bone

carpal bone cysts

carpal canal

carpal canal pressure

carpal canal pressure measurement
carpal instability

carpal tunnel release
carpal tunnel] syndrome

carpometacarpal joint
cartilage

cartilage degeneration
CAT activity

central nervous system
children

chronic

chronic construction nerve injury model

classification
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clinical course after surgery
clinical result
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cold intolerance

collagen fiber

collagen tube
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collateral ligament injury
Colles fracture
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conservative treatment
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continuous irrigation
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contralateral C7 transfer
contrast MRI

corrective ostectomy
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cubital tunnel plasty

culture
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current perception threshold
cyclosporine
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Darrach procedure
day surgery

de Quervain disease
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deformity of the hand
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diabetic neuropathy
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distal end of radius
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distal interphalangeal (DIP) joint
distal phalanx
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distal radioulnar joint (DRUJ)
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distal radioulnar joint instability 18
distal radius 543, 559, 697
distal radius fracture 15, 299, 302, 526, 530, 539,

552, 556, 564, 568, 574
distraction 432
distribution 834
dorsal intercalated segment instability 33
dorsiflexed intercalated segment instability 586
dorsum of the hand 831
double thread screw 29
dynamic factor 706
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early active mobilization 623
early exercise 110
early mobilization 606, 667
ectopic discharge 663
EIP transfer 667
elbow 733
elbow flexorplasty 362
elbow joint 858
elderly 10
elderly people 556
electrodiagnosis 370
electron beam irradiation 853
electrophysiological diagnosis 710
electrophysiological study 390
enchondroma 463, 816, 823
endoscopic carpal tunnel release 398
endoscopic surgery 406
endoscopy 463
end-to—side coaptation 155
end-to—side neurorrhaphy 374, 648
enlargement of the compartment 792
enthesopathy 728
entrapment 721
entrapment neuropathy 177, 370, 753
epiphyseal fracture-separation 543
evidence~based medicine 358
evoked spinal cord potentials 643
evolution 102
extensor carpi ulnaris tendon 354
extensor indicis proprius tendon 106
extensor pollicis brevis 102
extensor pollicis longus 15
extensor pollicis longus (EPL) rupture 667
extensor pollicis longus tendon 106
extensor tendon 110
extensor tendon rupture 606
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external fixation
extra fiber
extracellular matrix
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fetal spinal cord
fibro—fatty proliferation
fibroma

fibrous nonunion
finger

finger lengthening
fingertip amputation
first rib resection
FK506

flexion contracture
flexor

flexor retinacutum
flexor tendon

flexor tendon injury
flexor tendon repair
flexor tendon rupture
forearm

forearm fascial flap
forearm rotation
Foucher’s technique
fracture

fracture dislocation
fracture of distal radius
fracture of finger
Fragment Fixation System
free fat graft

free flap transfer

free muscle transplantation
freeze-thawed muscle
functional evaluation
functional recovery
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ganglion

ganglion stalk

gap formation

giant cell tumor
glomus tumor
gradual lengthening

(H]

hamartoma
hamate
hand
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hand injury

hand reconstruction

hand sparing

hand stiffness

hand surgery

Heberden node
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Herbert bone screw
Herbert-Whipple bone screw
high frequency electric knife
high-frequency energy
Hoffman II compact external fixator
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idiopathic carpal tunnel syndrome
image
immunosuppression

inching method

incidence

indication of reattachment
induction test

infection

injuries around elbow

injury

instability

interceed

internal fixation

interosseous membrane
intra—articular fracture
intrafocal pinning

intrasheath injection

intrathymic injection
mtravenous regional anaesthesia
intrinsic muscle atrophy of the hand
mtrinsic tightness

ischemic preconditioning
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keloid
Kienbick disease
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large proteoglycan
lengthening

ligament injury
ligament plasty
ligament reconstruction
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ligamentous injury of finger metacarpophalangeal joint 55

ligamentous structures
limited wrist arthrodesis
local anesthesia

lunate

lunate dislocation

lunate excision
lunatohamate articulation
lunotriquetral dissociation
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macrodactily
magnetic resonance imaging (MRI)
malpractice
malunion

medial epicondylectomy
median nerve

metacarpal artery
metacarpal fracture
metacarpal shortening osteotomy
metastatic tumor
microscopical surgery
microsurgery
microvascular anastomosis
midcarpal joint

middle phalanx fracture
minimum invasive surgery
Mitek anchor

modified Graner procedure
morbidity

morphology

motor neuron disease
motor sensory specificity
motor unit reconstruction
multiple free tissue transfer
multiple muscle transfer
muscle loading

muscle reinnervation
musculocutaneous nerve
musculus flexor pollicis brevis
Mycophenolate mofetil
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neglected cases

nerve action potential
nerve and vessel injury
nerve bypass graft
nerve defect

nerve graft
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nerve injury 658
nerve regeneration 192, 196, 201, 205, 374,

648, 675, 685
neuroma in continuity 648
neuropathic pain 663
non—bridging external fixation 568
nonunion 29, 586
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Oberlin’s procedure 358
Okutsu’s test 379
open carpal tunnel release 411
open reduction 543
operated cases 807
operation 891
operative procedure 792
operative treatment 182
osteoarthritis 33, 447, 451, 834, 838, 842
osteoarthritis elbow 758
osteoarthrosis 316, 439
osteopenia 6, 535
osteoporosis 521
osteosynthesis 335, 521
outpatient operation 850
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Paget—Schrotter syndrome 910
palmar cutaneous branch 721
palmar pocket method 64
palmar tilt 414
palmophalangeal crease 476
partial resection 422
partial wrist arthrodesis 316
pathology 728
percutaneous pinning 539, 905
perilunar dislocation 89
perineural sheath 155
perineurial barrier 159
perineurial window 159
peripheral nerve 159, 163, 168, 192, 365, 374, 653, 679
peripheral nerve allograft 685
peripheral nerve regenerations 155
peripheral suture 74
permeability 159
phylogenetics 102
physeal fracture 543
polydactyly of the thumb 875
povidone iodine 827
pressure sensor 414
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primary repair

primary subclavian vein thrombosis
procedure for cross-linkage
prognosis at surgery

proliferating Schwann cell

proximal interphalangeal (PIP) joint

proximal phalanx fracture
pseudoarthrosis

(R]

radial club hand

radial head

radial shortening

radial wedge osteotomy
radiographic evaluation
radiographic findings

radiological measurement
radiological result

radiolunate joint

radius

radius end fracture

radius plate

rat limb allograft

re—alignment of extensor tendons
reconstruction

reconstruction of peripheral nerve
recurrence

recurrent dislocation
refractory tennis elbow
regenerating axonal area
repair strength
replantation

results

rheumatoid arthritis
rheumatoid hand
rotation

rupture

[s]

Sauvé-Kapandji procedure
scaphoid

scaphoid fracture

scaphoid nonunion

scaphoid pseudoarthrosis
scapho—trapezio—trapezoid fusion
scarring

Schwann cell

second metacarpus

secondary reconstructive surgery
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697,

771,

398,

74, 79, 82,
64, 863, 867,

110, 115, 119, 348, 601, 795,

110,

312,
38, 320,
29,

201, 205,

955

492 sensation 670
910 Sensory 721
186 sensory disturbance 386
740 sensory evaluation 382
913 sensory nerve conduction test 390
615 severe upper extremity injury 92, 95
611 severity 834
692 shoulder 636
side-to—side neurorrhaphy 155
single injection 476
782 sixth dorsal compartment of wrist 354
320 ski injury 488
803 Smith fracture 414
803 SMV-5 382
795 snowboard injury 488
798 soft tissue fixation 630
21 sport activities 902
574 sprouting fiber 192
316 stabilized subcutaneous transposition 746
782 statistical study 902
1 stenosing tenosynovitis 411
530 steroid 330
196 strain 881
601 subcutaneous 476
95 subcutaneous anterior transposition of the ulnar
186 nerve 761
749 subzone 870
1 sural nerve 663, 689
728 surgery of the hand 769
913 surgical management 55
623 surgical release 615
870 surgical results 761
792 surgical treatment 61, 69, 302, 548
887 suture material 79, 82
606 suture size 82
881
248 [T]
TC7 163
temporal fascial flap 466
795 tendinitis 902
586 tendon 205
326 tendon ball 435, 447
33 tendon entrapment 543
595 tendon rupture 15
443 tendon suture 492
749 tendon transfer 106
653 tenosynovitis 330, 354, 902
787 tension of suture 106
471 tension—reduced position 110
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the first extensor compartment

thenar eminence

thoracic outlet syndrome
three-dimension (3D)
three—dimensional computed tomography
thumb

tissue engineering

transplantation

trauma

treatment

triangular bone chip

triangular fibrocartilage

triangular fibrocartilage complex (TFCC)

triangular fibrocartilage lesion
triangular fibrocartilage complex tear
triangular ligament

trigger digit

trigger finger

trigger wrist

Tsuge method

(vl

ulnar drift

ulnar nerve

ulnar nerve crossing

ulnar notch

ulnar shortening osteotorny

ulnar shortening procedure

ulnar stump

ulnar styloid fracture

ulpar variance

ulnar wrist pain

ulnocarpal abutment syndrome

ulno—carpal impaction syndrome

ultrasonography

Universal Subcutaneous Endoscope (USE)
system
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564
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unstable fracture of distal radius
unstable type

upper extremity

upper limb

upper limb surgery

vl

vascular injury
vascularity

vascularized bone graft
vascularized fascial flap
vascularized fiblar graft
vascularized fibular head graft
vascularized nerve graft
vibratory threshold
violent trauma
vitrification

volar approach

volar carpal artery
volar dislocation

volar plate fracture
Volkmann contracture
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web creeping
worker’s accident
wrist

wrist arthrodesis
wrist arthroplasty
wrist arthroscopy
wrist deformity
wrist joint

wrist position

wrist reconstruction
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Y-shaped dorsal rectangular flap
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