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Instructions to Authors

Submissions

Please submit three complete sets of each manuscript (one original and 2 duplicates) with
tables, illustrations, and photos, in English, and floppy disc. Authors whose mother tongue is not
English should seek the assistance of a colleague who is a native English speaker and familiar
with the field of the work. Manuscripts must be typed double-spaced (not 1.5) with wide mar-
gins on A4 (approx. 210 X 297 mm) paper. The manuscript parts should be ordered : title page,
abstract, text, acknowledgements, references, tables, figure legends, and figures. Standard
abbreviations and units should be used. Define abbreviations at first appearance in the text, fig-
ure legends, and tables, and avoid their use in the title and abstract. Use generic names of drugs
and chemicals. Manuscripts of accepted articles will not be returned. The editors may revise
submitted manuscripts without any notice prior to publication.

[

(1)

(2)

(3)

The title page of each manuscript should contain a title (no abbreviation should be used),
full name of the authors (within 7 authors), complete street address of the department and
institution where the work was done, keywords (3) and the name and address of the corre-
sponding author, including telephone and fax number.

The abstract is to be one paragraph of up to 150 words giving the factual essence of the arti-
cle.

The text and references should not exceed 40 double-spaced pages. The number of figures
and tables together should be limited to 10. The text should follow the sequence : Purpose
of the Study, Methods, Results, Discussion and Conclusion.

References should be limited to 20. When there are co-authors, please type “et al” after the
author’s name. The list of references should be arranged in order of appearance and should
be numbered in superscript numbers. Abbreviations of journal names must conform to
those used in Index Medicus. The style and punctuation of the references follow the format
illustrated in the following examples :

Journal article

Kavanagh BF et al : Charnley total hip arthroplasty with cement. J Bone Joint Surg, 71-A :
1496-1503, 1989.

Chapter in book

Hahn JF et al : Low back pain in children. In : Hardy RW Jr, ed. Lumbar Disc Disease.
Raven Press, New York : 217-228, 1982.

Book

Depalma AF : Surgery of the shoulder. 4th ed. JB Lippincott Co, Philadelphia : 350-360,
1975.

Tables should be given brief, informative title and numbered consecutively in the order of
their first citation in the text. Type each on a separate piece of paper. Tables must be no
longer than a single sheet of A4 paper. The definition of all abbreviations, levels of statistical
significance, and additional information should appear in a table footnote.

Figure legends should be typed double-spaced on a separate sheet of paper. All abbrevia-
tions should be defined at first use, even if already defined in the text. All characters and
symbols appearing in the figure should also be defined.

. Figures should be cited consecutively in order in the text. Figures are to be provided as



black-and-white glossy photographs. Provide either the magnification of photomicrographs
or include an internal scale in the figure. The height and thickness of letters and numbers
in illustrations must be such that are legible when the figures are reduced. The figure num-
ber, name of the first author, and top of the figure should be written lightly in pencil on the
back of each print. Do not mount photos.

. Photos and illustrations should be card size (approx. 74 X 113 mm) or cabinet size (approx.
106 X 160 mm), and photo packs or photo compositions must be no longer than a sheet of
A4 paper. When submitting a figure that has appeared elsewhere, give full information
about previous publication and the credits to be included, and submit the written permission
of the author and publisher. The previously published source should also be included in the
list of references.
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Long-term Results after Repair of Chronic Achilles’

Tendon Rupture using the Modified Teuffer Method
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@ Abstract

We have repaired chronic Achilles’ tendon ruptures using reconstruction with the modified
Teuffer method, and report the long-term clinical results in 15 patients. The duration of follow-
up in patients (mean age of 54 years) was on average 132 months (range 124 ~ 144 months).
Results were assessed using Cybex strength and range of motion testing, the AOFAS Ankle-
Hindfoot Scale, and sports activities. There was no postoperative re-rupture. Despite a small
loss in calf circumference, in range of motion, and in plantarflexion strength, all the patients
scored 70 or higher on the AOFAS score. Fourteen (93 %) of the fifteen competitive athletes
have been able to return to the same activity level, and the other one (7 %) to a lower level.
While three patients (20 % ) continue sport activities as competitive athletes, ten (67 %) contin-
ue as recreational athletes. All patients achieved fully satisfactory results. In addition, from the
viewpoint of long-term restoration in ADL, it was concluded that the modified Teuffer method
was effective for the repair of a chronic Achilles’ tendon rupture.
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Introduction

A neglected Achilles’ tendon rupture, caused when
a ruptured Achilles’ tendon is left untreated or when
after re-rupture, is often difficult for tendon suture
and adhesion because a simple suturing method
causes myostatic contracture in the tendon stump,
leading to stump dehiscence. Multiple procedures
have been described in the literature for reconstruc-
tion of a chronic Achilles’ tendon rupture. Most
involve bridging the gap with either autologous or
synthetic material. The use of autologous tissue
such as free plantaris tendon and fascia lata, and syn-
thetic materials such as Marlex®™ mesh, Dacron®™ vas-
cular graft, collagen tendon prosthesis, polyglycol
thread, and absorbable polymer carbon fiber, has
also been reported.

However, these treatment methods entail prob-
lems such as the long-term fixation in plaster casts,
interrupted blood circulation after tendon transplan-
tation, deformation and atrophy in the triceps surae,
and cicatricial contracture in the surgical wound.
Although each of these treatment methods has been
reported to produce moderately satisfactory results
in short- and medium-term perspectives, there has
been no report of the long-term clinical results after
more then ten years.

We have reconstructed chronic Achilles’ tendon
ruptures using a modified method of the peroneus
brevis tendon transfer. This method was successful
in strengthening the end part of the suture and the
triceps dynamically. We have followed 15 patients,
and have studied the long-term clinical results.

Materials and Methods

Between August 1985 and May 1991, fifteen
patients, six women and nine men, underwent repair
of a chronic Achilles’ tendon rupture and reconstruc-
tion using a modified method of peroneus brevis ten-
don transfer, at Tokyo Medical University Hospital.

All surgical reconstructions were performed by the
first author. Diagnosis of chronic Achilles’ tendon
rupture was initially made by clinical history and
physical examination in each case. The mean age of
the patients was 54 years (range of 32 ~ 76 years).
The average follow-up was 132 months (range 124 ~
144 months). The cause of the chronic rupture was
misdiagnosis as sprain or incomplete rupture in
twelve patients and bonesetter, conservative treat-
ment which led to subsequent malfunctioned in two
patients, and re-rupture after surgical repair in the
other one patient. Twelve patients were athletic indi-
viduals ; six played tennis, two volleyball, one track
and field, one baseball, one gymnastics, and the oth-
er one played soccer.

The interval from the acute Achilles’ tendon rup-
ture to its repair averaged 25.3 months within a range
from 1 to 156 months. With regard to preoperation
symptoms, nine patients had pain in walking, thirteen
walked in a protective gait, fourteen were unable to
stand on tip-toe, ten were found to have a defect in
the Achilles’ tendon on palpation, and thirteen had
atrophy in the triceps surae. For the peroneus brevis
tendon transfer, the patients were divided into three
groups according to the suture method of the
stumps.

Group A : End-to-end anastomosis after Achilles’
tendon was freshly resected (four cases).

13
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Fig. 1 a: Preoperation.

b : Posterolateral incision.

Group B : V-Y lengthening central to the Achilles’
tendon (six cases).

Group C : Valve-like inversed suture of the central
part of the Achilles’ tendon (five cases).

Follow-up data was obtained by recalling each
patient for physical examination. Our results were
measured using a Cybex strength test, range of
motion testing, and the AOFAS (American Orthopaedic
Foot and Ankle Society) Ankle-Hindfoot Scale! .

Wound complication, tip-toe stance, and calf cir-
cumference were also assessed by Cybex testing and
completion of a subjective questionnaire. Cybex test-
ing was performed on a Cybex II® (registered trade
mark of Cybex Division of Lumex, Ronkonkoma,
NY) isokinetic system interfaced with Humac® (reg-
istered trademark of Computer Sports Medicine,
Inc., Waltham, MA).

Operative Technique and Postoperative Care
The operation is performed with the patient in the
prone position under general or lumbar anesthesia.

For skin incision, a longitudinal incision is made lat-
eral to the Achilles’ tendon (Fig. 1). The scarred dis-
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Fig.2 The PB tendon was detached from
the base of the 5th metatarsal.

tal Achilles’ tendon stump is first freshened, and then
the gap at the stump is measured by positioning the
knee at 30 degrees of flexion and the ankle at 15
degrees of flexion. An incision of approximately 2 cm
is then made at the base of the fifth metatarsal to
expose, identify, and detach the peroneus brevis
from the base (Fig. 2). The detached portion is then
pulled from the peroneus tendon groove up to the
wound of the Achilles’ tendon, and the central side is
detached until near the site of muscle tendon trans-
fer. The freshened distal Achilles’ tendon stump is
sutured in one of the following techniques, depend-
ing on the size of its gap, applying end-to-end sutur-
ing if possible ; and if not, then following the
Christensen—Gebardt method or the Arnold &
Lindhorn method to inverse the gastrocnemius ten-
don on the central side, then create a pedunculated
fascia flap and suture it with the stump of the
Achilles’ tendon on the peripheral side ; or suture the
stump by V-Y lengthening, following the Abraham &
Pankovich method® ~*. What should specifically be
noted at this point is to take the size of the gap into
full account in choosing the suture method. After
suturing the distal stumps by one of the above tech-
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Fig. 3 a: Debridement of injury portion.
b : Tunnelling through the distal Achilles’ tendon stump.

niques, pass the already detached peroneus brevis
intratendinously from lateral to medial on the periph-
eral side of the Achilles’ tendon ; pull it medial to the
central side ; and then anchor the peroneus brevis
under adequate tension to the Achilles’ tendon by a
side-to-side interrupted suture at 30 degrees of knee
flexion and 15 degrees of ankle flexion (Fig. 3).
Next, the wound is closed by multi-layered suturing
(Fig. 4). After surgery, the thigh and below are
immobilized in a cast with the knee at 30 degrees and
the ankle at 15 degrees of flexion for two non-weight-
bearing weeks. At the third week, partial-weight-
bearing is started with crutches on both sides and
immobilizing in a below-knee cast with a heel. Passive
exercises and full-weight-bearing are allowed at the
fifth or sixth week. At four months, running is
allowed. Rehabilitation is programmed, aiming at a
return to sport activities by around six months post-
operatively.

Results

Results from all testing parameters are shown in
Table 1. Table 2 shows the responses to the patient

questionnaire.

The time interval from rupture to surgical repair
ranged from 1 to 156 weeks, and the follow-up time
from operation to evaluation ranged from 122 to 144
months. There was no postoperative re-rupture, no
recurrence and no wound complications. Despite a
small loss in range of motion and in plantarflexion
strength, 100 % of the patients scored 70 or higher
on the AOFAS score. No difference in the average
range of ankle motion was found between the opera-
tive and non-operative sides in twelve patients
(80 %), while the other three patients (20 %) were
unable to perform more than 10 degrees of ankle dor-
siflexion. Cybex strength testing resulted in an aver-
age gain of 81.9 % in dorsiflexion strength (range
58 ~110%) and in an average gain of 97.2 % in plan-
tarflexion strength (range 58 ~110%). All patients
were able to walk and perform a tip-toe stance on
their operative side with the other foot on the flat.
While twelve patients (80 %) were able to jog and
run at full speed, three (20 %) were found to have a
slight limitation in performing these activities. No
patient experienced any malfunction in pronation of
the ankle caused by the peroneus brevis. However,

15
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a b
Fig. 4 a:End-to-end anastomosis.
b : Covering the peritenon and tendon sheath.

Table 1 Results of testing parameters

Symptoms Achilles
Patient Duration Follow-up|Tip—toe [tendon Adhesion Dorsiflexion |Plantarflexion |AOFAS
No Age/years|Sex |Group |/months  |/months |Stance |relief to the skin |Range of Motion**|Strength** |Strength** Score
1 32|M A 6 yes | clear none nd 110 120 95
Dorsiflexion 0
2 65|M A 3 128| yes | clear mild Plantarflexion 35 58 95 75
3 45M A 2 141| yes | unclear none nd 75 98 78
Dorsiflexion 10
4 68/F A 2 124| yes | clear mild Plantarflexion 45 68 87 75
5 76 M B 6 138| yes | unclear none nd 86 102 70
6 61 M B 13 129.5| yes | unclear none n.d 96 98 87
T 49|F B 66 128 yes | clear none n.d JA 105 82
8 44 M B D 125| yes | clear none n.d 82 106 92
9 59 M B 24 174| yes | clear none nd 68 85 92
Dorsiflexion 10
10 68/M B 7 125/ yes | clear mild Plantarflexion 45 72 95 75
11 35|F C 27 128| yes | unclear none n.d 85 102 88
12 31|F C 23 144| yes | clear none nd 74 96 92
13 52|M C 5 126| yes | clear none nd 96 82 78
14 61|F C 156 141| yes | clear none n.d 102 88 84
15 42|M C 8 127| yes | clear none n.d 85 100 90
Mean 56.2 25.3 132 81.9 97.3) 835
Range 32-76 1-156 [124-144 58-110 82-120 | 70-95
** = percent of uninvolved side, not included in bilateral cases.
two patients reported in their subjective evaluations than 10 degrees of ankle dorsiflexion, three (20 %)
that a region of the Achilles’ tendon experienced had Achilles’ tendon relief which became thicker
twitches. With regard to the objective evaluations, than the contralateral tendon and therefore unstable,
three patients (20 %) were unable to perform more and a further three (20 %) developed slight adhesion
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Table 2 Postoperative athletic levels and satisfaction
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Patient No (Walking |Jogging Running Sports Satisfaction
| 1|Normal |Normal Normal competitive athlete Excellent
2|Normal  |Normal Mildly limited |recreational athlete Good
3|Normal  [Normal __|Normal recreational athlete Good
4|Normal Normal Mildly limited |non athlete Good
5/Normal  |Mildly limited |Mildly limited |non athlete Fair
6/Normal  |[Normal Normal recreational athlete Good
| 7|Normal _|Normal Mildly limited |recreational athlete Good
8|Normal  |Normal Normal recreational athlete Excellent
9|Normal  [Normal Normal recreational athlete Good
10|Normal |Normal Mildly limited |recreational athlete Good
11|Normal  |Normal Normal competitive athlete Good
12|Normal Normal Normal competitive athlete Good
13|Normal  [Normal Normal recreational athlete Good
14|Normal  |Normal Mildly limited |recreational athlete Good
15|Normal __ |Normal Normal recreational athlete Good
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of the Achilles’ tendon to the skin. Fourteen (93 %)
of the 15 competitive athletes returned to the same
activity level, and the other one (7 %) returned to a
lower level. The average AOFAS score for Group A
was 80.8 (range of 78 ~ 95), and for Group B was 83
(70 ~92), and for Group C was 84.4 (78 ~92). It
has now been more than ten years since the opera-
tion, and three patients (20 %) continue sport activi-
ties as competitive athletes, while ten (67 %) contin-
ue as recreational athletes. All the patients have
achieved satisfactory results.

Discussion

The most crucial problem facing open treatment
for chronic Achilles’ tendon rupture is stump dehis-
cence caused by myostatic contracture. Various pro-
cedures have been described in the literature for
reconstruction of a chronic Achilles’ tendon rupture.
Most involve bridging the gap with either autologous
or synthetic material. Good to excellent results have
been reported in 73 ~ 97 % of cases, depending on
the pathology encountered® =%,
treatment methods entail difficulties such as long-

However all these

term fixation in plaster casts, interrupted blood circu-
lation after tendon transplantation, deformation and
atrophy in the triceps surae, and cicatricial contrac-
ture in the surgical wound. In addition, few studies
have reported the long-term clinical results over

more than ten years.

The common problems associated with end-to-
end suturing are failure in tendon adhesion and
decrease in dynamic strength, while those with free
muscle tendon grafting are poor blood circulation,
longer immobilization, longer postoperative treat-
ment, and a delayed return to sport activities. Plastic
surgery for pedicled muscle aponeurosis, despite its
merit of preserving blood circulation, also entails dis-
advantages such as unresolved deformation and atro-
phy in the triceps surae, cosmetic problems with the
surgical wound, long-term postoperative treatment,
and decrease in dynamic strength. The use of syn-
thetic materials such as Marlex® mesh, Dacron® vas-
cular graft, collagen tendon prosthesis, polyglycol
thread, and absorbable polymer carbon fiber has also
been reported’ ~ 2. These synthetic materials allow
the procedure to be simplified, and the operation
time to be shortened, yet always require special care
against the risk to infection. The use of these materi-
als therefore needs to wait until their future postoper-
ative results are examined. Considering all the disad-
vantages mentioned above, we have employed per-
oneus brevis tendon transfer in order to strengthen
the sutured part after the distal stump of Achilles’
tendon is approximated by end-to-end suturing, with
inversion of the flap of the gastrocnemius tendon on
the central side, or V-Y lengthening. White and
Kraynick first described the use of the peroneus bre-
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vis tendon, which was later modified by Teuffer® ',
The technique involved rerouting the peroneus bre-
vis through a drill hole in the calcaneus in a lateral to
medial direction, with the remaining tendon sutured
to the proximal medial stump of the Achilles’ tendon,
thereby making a dynamic U configuration. Turco
and Spinella reported 40 patients treated by a modifi-
cation using a drill hole in the calcaneus!’. Teuffer
meanwhile reported 28 cases with excellent results
and two with good results, among 30 patients.
However, no distinction was made between acute and
chronic repair. We therefore employed the Teuffer
method in the treatment for fifteen patients with
chronic Achilles’ tendon rupture, and evaluated the
long-term results over ten years. This method pass-
es the peroneus brevis intratendinously from lateral
to medial on the peripheral side of the Achilles’ ten-
don, and then pulls it medial to the central side. Due
to a dynamic tendon transfer technique, the method
has various advantages. These include quicker ten-
don adhesion because the method brings the biologi-
cal milieu to the sutured part of the Achilles’ tendon,
an earlier start of rehabilitation because it strength-
ens the sutured part, and a quicker return to sport
activities because the earlier start of rehabilitation
can effectively prevent atrophying in the triceps
surae. The usefulness of the method was further
demonstrated by the results of a tensile strength
experiment conducted after Achilles’ tendon recon-
struction in which patients treated by the method
had approximately 1.6 times stronger tendon dynam-
ics than those treated by end-to-end anastomosis.
The drawbacks of the method to be considered
include adhesion of the Achilles’ tendon to the skin,
thickened Achilles’ tendon relief, and decrease in
myodynamia for ankle eversion and dorsiflexion due
to the loss of the peroneus brevis tendon. Although
our patients obtained a slightly reduced dorsiflexion
strength, 81.5% in comparison to that on the con-
tralateral side in our experiment, none suffered from
decreased myodynamia for ankle eversion and dorsi-
flexion in manual muscle testing. Our results were
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determined using Cybex strength, range of motion
testing, and the AOFAS Ankle-Hindfoot Scale.
Wound complication and tip-toe stance were also
assessed. There was no postoperative re-rupture or
wound complications. Despite a small loss in range
of motion and dorsiflexion strength, 100 % of patients
scored 70 or higher on the AOFAS score. No signifi-
cant difference was seen in AOFAS scores or other
evaluated items among the (A), (B) and (C) groups,
which received different suture methods for the
Achilles’ tendon distal stump. All the patients were
able to resume their sport activities postoperatively,
and even now, at more than 10 years post-operative-
ly, thirteen patients are still engaged in some sport,
and all the patients have achieved fully satisfactory
results.

Conclusion

The modified Teuffer method can successfully
address the problem of distal stump dehiscence
which is caused by myostatic contracture because it
strengthens not only the sutured part of the distal
Achilles’ tendon stump, but also the triceps surae
dynamically. Superior dynamic strength in the
sutured part and a quicker tendon adhesion achieved
by the method enable an earlier rehabilitation, and
thereby a quicker return to sport activities. All the
patients who were treated by this method more than
ten years ago have achieved quite satisfactory
results. In addition, from the viewpoint of the long-
term recovery in ADL, it is thought that the modified
Teuffer method was useful for the repair of chronic
Achilles’ tendon ruptures.

References

1) Wilcox DK : Treatment of chronic Achilles’ ten-
don disorder with flexor hallucis longus tendon
transfer/augmentation Achilles’. Foot Ankle Int,
Dec, 21 (12) : 1004—-1010, 2000.

2) Christensen I : Rupture of the Achilles’ tendon :



analysis of 57 cases. Acta Chir Scand, 106 : 50—
60, 1953.

Arner O et al : Subcutaneous rupture of the
Achilles’ tendon. Acta Chir Scand (Suppl), 239 :
1=51, 1959.

Abraham et al : Neglected rupture of the Achilles’
tendon : treatment by a V-Y tendinous flap. ]
Bone Joint Surg, 57—A : 253—-255, 1975.

Lidman D et al : Reconstruction of soft tissue
defects including the Achilles’ tendon with free
neurovascular tensor fascia lata flap and fascia
lata. Scand J Plast Reconstr Surg, 21 : 213, 1987.
Lynn TA : Repair of the torn Achilles’ tendon,
using the plantaris tendon as a reinforcing mem-
brane. ] Bone Joint Surg, 48—A : 268272, 1966.
Mann RA et al : Chronic rupture of the Achilles’
tendon : a new technique of repair. J Bone Joint
Surg, 73-A: 214-219, 1991.

Nistor L : Surgical and non-surgical treatment of
Achilles’ tendon rupture : a prospective random-
ized study. ] Bone Joint Surg, 63—A : 394-399,
1981.

10)

11)

12)

13)

14)

15)

B2UREEE VOL.23 NO4 299

Lieberman JR et al : Repair of Achilles’ tendon
rupture with Dacron vascular graft. Clin Orthop,
243 : 204208, 1988.

Kato YP et al : Regeneration of Achilles’ tendon
with a collagen tendon prothesis. ] Bone Joint
Surg, 73—A: 561-573, 1991.

Ozaki ] et al : Reconstruction of neglected Achilles’
tendon rupture with matrix mesh. Clin Orthop,
238 : 204208, 1989.

Persons JR et al : Achilles’ tendon repair with an
absorbable polymer-carbon fiber composite.
Foot Ankle, 5 : 49-53, 1984.

White RK et al : Surgical uses of the peroneus
brevis tendon. Surg Gynecol Obstet, 108 : 117—
121, 1959.

Teuffer AP : Traumatic rupture of the Achilles’
tendon : reconstruction by transplant and graft
of the lateral peroneus brevis. Orthop Clin
North Am, 5: 89-93, 1974.

Turco V] et al : Achilles’ tendon ruptures per-
oneus brevis transfer. Foot Ankle, 7 : 253—-259,
1987.

19



BRAEE VOL23 NO4 300
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@ Abstract

We have performed arthroscopic Bankart repair using anchor screws in athletes participating
in non-contact sports, since 1998. In the present study, we have evaluated the therapeutic
results of these patients with more than one year follow-up. The subjects were 11 patients, con-
sisting of 10 males and one female. The age at the time of the surgery ranged from 18 to 33
years (mean 28.3 years). None of the patients had had recurrence of dislocation or subluxation.
The mean JOA score was 98.0 points, and the overall therapeutic results were satisfactory in all
the cases. The elevation and internal rotation had returned to the levels similar to those of the
non-affected side, while external rotation with the arm at the side was limited by an average 5.8
degrees compared to that of the non-affected side. However, all the patients returned to the
preinjury level of sports activities.
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Introduction

Various surgical procedures have been applied in
the treatment for recurrent traumatic anterior shoul-
der subluxation or dislocation, and the results are
generally obtained which are satisfactory to the
patients. However, since it is important for athletes
to return to their pre-injury levels of athletic partici-
pation, it is necessary to consider the details of their
specific sports activities when choosing the surgical
procedure. We have generally performed the modi-
fied Bristow procedure on the athletes participating
in contact sports such as rugby, and have previously
reported those postoperative results. On the other
hand, we have performed arthroscopic Bankart
repair using anchor screws on the athletes participat-
ing in non-contact sports, since 1998. In the present
study, we have evaluated the therapeutic results of
these patients with more than one year follow-up.

Materials

The subjects were 11 patients, consisting of 10
males and one female, and the affected side was the
right side in six and the left side in five (the domi-
nant side in six patients). The age at the time of the
surgery ranged from 18 to 33 years (mean 28.3
years). The sports activities were baseball in four
(all fielders), golf in two, skiing in two, basketball in
one, volleyball in one, and tennis in one case. Of the
eleven patients, one baseball player, two skiers and
one basketball player had participated at a competi-
tive level.

The circumstances of the occurrence of anterior
shoulder instability in these patients were evaluated.
Of the eleven patients who had recurrence of shoul-
der dislocation or subluxation, two patients had
recurrence of dislocation alone, and three patients
had recurrence of subluxation alone, while another
six patients had recurrence of mixed dislocation and
subluxation. In the present study, the injury was
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regarded as subluxation when self-reduction was
possible and as dislocation when self-reduction was
impossible and a maneuver of reduction by another
person was required. The postoperative follow-up
period ranged from one year to four years (mean one
year and ten months). The therapeutic results were
assessed according to the Japan Orthopaedic
Association evaluation criteria (JOA score) and the
JSS shoulder instability score.

Preoperative Evaluation

On physical findings, the anterior apprehension
test and relocation test were positive in all patients,
but there was no patient showing multi-directional
instability or systemic joint laxity. The preoperative
pathology was investigated using plain radiographs,
arthrography, computed tomographic arthrography
(CTA), and three-dimensional computed tomogra-
phy (3DCT). Evaluations of the glenohumeral liga-
ments and capsular laxity by arthrography, examina-
tion of the presence and extent of any Bankart
lesions, the posterolateral notch, and the attachment
of the anterior capsule by CTA, and evaluation of the
anterior bony margin of the glenoid by 3DCT were
performed.

Bankart lesions were observed in all eleven patients
(100 %). Of these patients, small bony Bankart
lesions that were difficult to detect using plain radiog-
raphy and CTA, were noted in three patients by
3DCT. The posterolateral notch was observed in
eight patients (72.7 % ). Any associated injury of the
capsule or glenohumeral ligaments was assessed
according to the classification of Rothman!’ and
Hara?’. According to Rothman’s classification using
CTA, the attachment of the anterior capsule in our
patients was type I in four, type II in six, and type III
in one (Fig. 1). No patient had the detachment of
the anterior capsule from the anterior margin of the
glenoid. Also, according to Hara’s classification
using arthrography, the tightness of the middle and
inferior glenohumeral ligament was represented as
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Fig. 3 Evaluation of the presence and extent of the
Bankart lesions.

type 1 in none, type 2 in three, type 3 in five, and type
4 in three (Fig. 2), and these findings indicated that
the loss of tension in the inferior glenohumeral liga-
ment was not noted in all patients.

Evaluation During Surgery

Fig. 3 shows the presence and extent of the
Bankart lesions. In all patients, the Bankart lesions
ranged from 3 o’clock to 4 o’clock on the right side
and from 8 o’clock to 9 o’clock on the left side.
However, in nine of eleven patients, these lesions

2
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S ~
\\
0 case 5 cases
Type 2 Type 4

3 cases 3 cases

Fig. 2 Evaluation of the glenohumeral ligaments.

Table 1 Therapeutic results

Pain| Function| ROM Radiographic| Joint Total

evaluation |stability

JOA

Score 30.0( 20.0 29.5 3.5 15.0 | 98.0

Jss
Shoulder
Instability|
Score

20.0| 197 17.8 10.0 30.0 97.5

ranged from 3 o’clock to 5 o’clock on the right side
and from 7 o’clock to 9 o’clock on the left side.

Surgical Procedure

The arthroscopic Bankart repair was performed
using three portals in the beach chair position. Two
to four anchor screws (OBL Inc.) were used as inser-
tion anchors, depending on the extent of the Bankart
lesions. The screw with double spiral structure had a
diameter of 2.8 mm and a piece of No. 2 Ethibond
suture attached on the distal side to facilitate a strong
suture of the glenoid labrum to the anterior margin
of the glenoid.

Immobilized fixation in the Desault position was
used for three weeks after surgery. Following removal
of the fixation, pendulum exercise and passive flexion
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Fig. 4a The preoperative radiographs of a 23-year-old
male baseball player (outfielder) with recur-
rence of subluxation alone.

exercise of the shoulder in the supine position were
prescribed. The patients were allowed to gently use
the arm for daily living activities without restriction.
Stretching exercises, and a strengthening program
including deltoid, rotator cuff, and the scapular stabi-
lizers were prescribed at eight weeks postoperative-
ly. The patients were permitted to return to their
original sports, in general, at five to six months or
more postoperatively, but not if they have not
reached a functional range of motion and regained
normal muscle strength.

Results

Table 1 shows the therapeutic results. No patient
had recurrence of dislocation or subluxation postop-
eratively. The mean JOA score was 98.0 points, and
the mean JSS shoulder instability score was 97.5
points, and the overall therapeutic results were satis-
factory. When the range of motion was analyzed in
greater detail, the elevation and internal rotation
recovered to levels similar to those of non-affected
side. On the other hand, external rotation with the
arm at the side ranged from 60 degrees to 85 degrees
(average : 76.8 degrees), the comparison to that of
the non-affected side (average : 82.6 degrees) was
limited to an average of 5.8 degrees. However, there
was no limitation in return to sports activities in any
patient. All patients could return to the non-contact

Fig. 4b Left side. According to Hara’s classification
using arthrography, the tightness of the middle
and inferior glenohumeral ligament was classi-
fied as type 3. Right side. According to Rothman’s
classification using CTA, the attachment of the
anterior capsule was classified as type II.

sports that they had been participated in before
injury, and they were able to return to their pre-
injury level of athletic participation. Neither compli-
cation related to anchor screws nor osteoarthritic
changes were observed.

Case Report

A 23-year-old male baseball player (outfielder)
had recurrence of subluxation alone (Fig. 4a).
According to Hara’s classification using arthrogra-
phy, the tightness of the middle and inferior gleno-
humeral ligament was represented as type 3 (Fig. 4b
left). The Bankart lesion ranged from 2 o’clock to 5
o’clock, and this was more clearly observed using the
arthro-MRI (Fig. 4d). Also, according to Rothman’s
classification using CTA, the attachment of the ante-
rior capsule was type II (Fig. 4b right). There was
no bony Bankart lesion in the anterior bony margin
of the glenoid on 3DCT (Fig. 4c). The arthroscopic
findings are shown. The labrum dislocated into the
glenoid neck was detached and sutured to the anteri-
or margin of the glenoid (Fig. 4e). On postoperative
radiography, the three anchor screws inserted into
the glenoid can be seen (Fig. 4f). He returned to the
original sports at six months after the surgery, and
since then, no recurrence has been observed for two
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Fig. 4c 3DCT findings. No bony Bankart lesion was
found in the anterior bony margin of the glenoid.

years to date.
Discussion

Careful evaluation of the respective characteristics
of the sport that the patient has participated is need-
ed in treating traumatic recurrent anterior gleno-
humeral instability in athletes. We have performed
the modified Bristow procedure on the athletes par-
ticipating in contact sports, since 1979, and have
achieved good results with regard to return to sports
activities and activity of daily living. Athletes in con-
tact sports are likely to suffer a severe bony lesion
and glenoid labrum lesions caused by an anteriorly
directed force applied from the posterior aspect of
the externally rotated abducted arm at injury.
Therefore, the modified Bankart procedure is appro-
priate for these athletes participating in contact
sports. On the other hand, throwing athletes who
suffer from anterior instability have primarily injury
to the soft tissues, including the capsule, glenoid
labrum, and glenohumeral ligaments which are
caused by repetitive microtrauma, rather than bony
lesions. For these reasons, their anterior instability
is milder. Therefore, we have performed the arthro-
scopic Bankart repair on athletes participating in
non-contact sports, since 1998.

Harbermeyer et al®’ reported that the number of
anterior shoulder dislocation correlated with the
severity of injury in Bankart lesions, and that these
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Fig. 4d The arthro-MRI findings. The Bankart lesion
ranged from 2 o’clock to 5 o’clock.

lesions were irreversibly changed when occurring
more than three times. Kandziora et al*' reported
that a large number of anterior shoulder dislocation
would be a factor in poor results of arthroscopic
Bankart repair using anchor screws. Of the patients
evaluated in the present study, anterior shoulder dis-
location had occurred five times in one patient, four
times in two, three times in two, one time in three,
and zero times in three. In our results, none of the
patients had recurrence of shoulder instability or
excessive limitation in external rotation with the arm
at the side. Therefore, the correlation between the
number of anterior shoulder dislocation and the ther-
apeutic results was unclear.

There are problems with arthroscopic Bankart
repair, such as recurrence of shoulder instability.
The percentage of recurrence after surgery by the
modified Caspari procedure, which is the representa-
tive transglenoid procedure, has been reported to be
17 % by Torchia®’, and 13 % by Fukushima®. Tamai”’
reported that 25.7 % of patients, in whom arthroscop-
ic Bankart repair had been performed using staples,
had recurrent instability. Bacilla® reported that the
percentage of recurrent instability after arthroscopic
Bankart repair using suture anchors was 7 %, and
Gartsman®’ reported that the percentage of recur-
rence after that procedure was 8.3 %.

The advantage of arthroscopic Bankart repair
using anchor screws is that the detached glenoid
labrum and loosened glenohumeral ligaments can be
sutured in the anatomical position at the anterior
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Fig. 4e The arthroscopic findings.

margin of the glenoid. The anchor screws(OBL Inc.)
with double spiral structure used in this study, had a
diameter of 2.8 mm and a piece of No. 2 Ethibond
suture on the distal side to facilitate a strong suture
of the detached glenoid labrum to the anterior mar-
gin of the glenoid. Although the mean postoperative
follow-up period was only one year and ten months,
the therapeutic results were satisfactory, without the
recurrence of shoulder instability or complication
due to the anchor screws.

Conclusions

Arthroscopic Bankart repair using anchor screws
was performed on eleven athletes with recurrent
traumatic anterior shoulder dislocation or subluxa-
tion, who were participating in non-contact sports.
The detached glenoid labrum could be sutured to the
anterior margin of the glenoid in all patients. All
patients could return to the non-contact sports that
they had been participating in before injury, and they
were all able to return to their pre-injury levels of
athletic participation. These patients had no recur-
rence of shoulder instability, and expressed satisfac-
tion.

Fig. 4f The postoperative radiographs.
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@ Abstract

We have retrospectively analyzed 262 athletes (184 males and 78 females) who were found to
have muscle strain in the three years starting April 1998. The kinds of sport, regions of injured
muscle, evaluation of ultrasonography and the time of injury were investigated. We found that
the hamstring were often injured in running sports, quadriceps femoris was often injured in
jumping sports, and abdominal muscle was often injured in volleyball in particular. In sprinting,
serious injury was uncommon, while many mild injuries were seen in long-distance runners,
and cases of the most serious injuries were found in volleyball. In winter, the frequency of mus-
cle strain was low but gastrocnemius injuries were common, and through evaluation of the ultra-
sonography, the number and type of injury had no correlation with the season. Some muscle
strain could be prevented by application of these results.
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Introduction

In sporting activities, the term muscle strain is
often used but it is not a medical term and it is not
permitted to be used by health insurance companies.
In Japan in 1967, Takazawa et al'’ defined this term
as being muscle injury with tenderness, motion pain
and/or stretching pain, which occurrs during a sport-
ing activity. In 2000, Okuwaki’’ reported that muscle
strain occurs during muscle contraction in sporting
activities and are not caused by contusion. We®’
have also characterized muscle strain as being mus-
cle injury caused by a contraction force, and muscle
contusion as being injury caused by increased exter-
nal force, because in muscle strain, pain continued
over the short term and the rehabilitation regimen
was different from that for contusions.

In Japan, the correlation among muscle strain and
the time, type of sport and treatment have been clari-
fied by Takazawa et al**'. Evaluation of injuries has
become established according to the neighboring
joint, tenderness and muscle indentations. However,
magnetic resonance imaging or ultrasonography is
now used. The objective of this study was to analyze
the muscle strains evaluated by ultrasonography and
to discuss any differences from other reports.

Materials and Methods

The subjects of this study were 262 outpatients
(184 males and 78 females), who had visited the
same sports clinic, between April 1, 1998 and April 1,
2001. All were evaluated using ultrasonography, and

Table 1 Classification based on ultrasonographic finding

Type | | normal echo
Typell | high echo
Typelll | echo free space=hematoma

llla|length of hematoma is less than 50mm
lib| length of hematoma is 50~100mm
llic|length of hematoma is more than 100mm

(by Kusaka et al)
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the muscle strains were analyzed retrospectively.
Diagnosis was confirmed by palpation, physical
examination and ultrasonography (occasionally,
magnetic resonance imaging).

Evaluation on ultrasonography used our classifica-
tion*’ a normal looking echo is type I, a high echo is
type II, and those including hematoma comprised
type III. Furthermore we classified type III injuries
in more detail according to hematoma length ; less
than 50 mm as IIla, more than 100 mm as Illc and
between 50 mm and 100 mm as IIIb (Table 1).

In quadriceps femoris injuries, the range of motion
of the knee in the supine position and in the prone
position was measured, and in hamstring injuries, the
straight leg raising test and tight hamstrings test
were assessed to judge the subsequent healing
process.

Results

Concerning the numbers of examined athletes, 52
were baseball players, 30 were soccer players, 25
were basketball players, 22 were sprinters, 18 were
volleyball players, 14 were rugby players, and 13
were long distance runners (Table 2).

As to the region of the injured muscle, 92 athletes
had hamstring injury, 71 had quadriceps femoris
injury, 40 had gastrocnemius injuries, 18 had hip
adductor injury, and 10 had rectus abdominalis injury
(Fig. 1). We investigated the ratio of injuries based
on the correlation between the type of sport and the

Table 2
Types of sport Number of cases
Baseball 52
Soccer 30
Basketball 25
Sprinter 22
Volleyball 18
Rugby 14
Long-distance runner 13
American football 9
Tennis 8
others 71
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five muscles listed above ; rugby players often
injured hamstrings (63.3 %), followed by sprinters
(50 %), long-distance runners (46.2 % ), and soccer
players (43.3 % ). Quadriceps femoris were often
injured by baseball players (40.4 % ), basketball play-
ers (40.0 %), and volleyball players (33.3 %) (Fig.
2). Furthermore, we investigated the correlation
between these five muscles and the evaluation using
ultrasonography. Type III injuries were often seen in
the rectus abdomonalis (70.0 %), and type I injuries
were often seen in the hip adductors (77.8 % ).
Large sized fibrous scars were seen in five cases of
quadriceps femoris injury (7.1 %), in three cases of
hamstring injury (3.3 %), and in one case of hip
adductor injury (5.5 %) (Fig.3).

As to the correlation between the number of mus-
cle strains and the season of injury, many athletes
were injured in April (44 cases, 16.8 %) and the num-
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ber of injuries decreased in May and June (May
6.1 %, June 5.7% ).
September to November (September 9.5 %, October

It increased again from
10.7 %, November 9.5 % ). In winter, the number of

muscle strain cases generally decreased (Fig. 4).
In regards to the correlation between injured mus-

29



BARASE VOL23 NO4 310

= I

5 -l
= Il

0 T T T T T T T T T T T T 1
Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep.Oct. Nov. Dec.

Fig. 6 Correlation between the classification based on
ultrasonographic finding and the season.

cle (quadriceps femoris, hamstring and gastrocne-
mius) and the season of injury, all injuries increased
in April and in addition, only gastrocnemius muscle
injuries often occured in winter (Fig. 5). Regarding
the correlation between the evaluation using ultra-
sonography and the season of injury, all cases
increased in April. No correlation was found during
any other period. The ratios of athletes consulting a
doctor with type II injury to with type III are similar
(Fig. 6).

In respect to the correlation between type of sport
and evaluation, type III injuries were few in sprinters
(13.6 %) and many in volleyball players (50.0 % ).
Type I injuries were many in long-distance runners
(61.5%). Injuries that were graphically shown on
ultrasonography were often seen in volleyball players
(66.7 %), soccer players (63.3 %) and rugby players
(57.2%) (Fig.7).

Discussion

Takazawa et al had reported that 219 of 350 muscle
strain cases involved sprinters, long-distance run-
ners and rugby and soccer players, and 66.7 % of all
injuries were hamstring injuries. Moreover, Fukaya
et al® had reported that 76 % of sprinters injured
their hamstrings, whereas the biceps femoris was
often injured in rugby, and injury to biceps femoris,
semitendinous and quadriceps femoris often

30
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Fig. 7 Correlation between the type of sport and the clas-
sification on ultrasonography.

occurred at the same rate as in soccer. In the pre-
sent study, long-distance runners, rugby and soccer
players often strained their hamstrings. Accordingly,
and somewhat obviously, players involved in sports
that required a lot of running tended to suffer from
hamstring strain.

On the other hand, in sports that involved jumping,
such as in basketball and volleyball players tended to
injure their quadriceps femoris. Jumping increases
the likelihood of a quadriceps femoris strain, and in
such sports, hamstring injuries are less frequent.
The rectus abdominalis muscle was often injured in
volleyball players, for this muscle needs strong con-
tracture in order to spike the ball.

Type III injuries were few in sprinters, and type I
injuries were frequent in long-distance runners.
From these results, we found that track athletes often
presented injuries which were only slight because
even minimal damage to muscles influenced their
performance. Also they could consult a doctor more
easily than team sport players, and coaching staff was
well aware of muscle injuries and the appropriate
treatment. However, more serious injuries often
occurred in volleyball, soccer and rugby players. We
found that team sport players chose not to consult a
doctor, and that many Japanese athletes regarded
that it was “right” to endure the pain and continue
playing. Volleyball players often suffered type III
injuries, which was because the rectus abdominalis



were often injured and injured seriously.

Regarding the season of injury, the number of cas-
es increased in April. We assume that the “off sea-
son” had some influence on this. In January and
February, many sport teams had no training or condi-
tioning in Japan, but then started training hard at
camps in March. This could be the reason why the
number of muscle strains increased in April. In win-
ter, the number of muscle strains generally
decreased, whereas gastrocnemius injuries
increased. However, evaluation using ultrasonogra-
phy showed no association with the season of injury,
and all the injured muscles except gastrocnemius-
type had no correlation with the season, correlated
only to the number of cases.
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@ Abstract

In order to know the characteristics of the elbow in professional baseball pitchers, we con-
ducted X-ray examination of their elbows. Of a total of 150 professional baseball players exam-
ined at our institution between 2000 and 2003, 34 pitchers consented to serve as subjects. In
each subject, A-P, lateral and 45° tangential X-ray views of the throwing elbow were obtained.
In addition, both elbows were X-rayed in the valgus position. The incidence of bone spur was
high at the apex and medial margin of the ulnar olecranon, and at the apex and medial margin of
the coronoid process. Osteoarthritic changes in the posterior and medial aspects of the elbow
were marked. These were characteristic findings in professional baseball pitchers in relation to
the relevant literature. Older pitchers exhibited more pronounced osteoarthritic changes.
Medial joint instability was not correlated with age. Significant medial joint instability was seen
among pitchers demonstrating a bone fragment on the base of the medial epicondyle on X-ray.
The osteoarthritic changes were not correlated with the medial instability.
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Introduction

In sports that heavily utilize the upper arm, various
injuries occur in the elbow joint. To date, osteoarthri-
tis (OA) in the elbow joint has been associated with
not only baseball’’, but also judo?, tennis®’, and
sumo wrestling®’. Particularly among professional
baseball pitchers, who throw the baseball forcefully,
repeatedly over a long period of time, the risk to
medial joint instability and risk to OA are high. In
the present study, we conducted X-ray examination
of the elbows of professional baseball pitchers, and
discuss the findings in relation to the relevant litera-
ture.

Subjects and Methods

Of a total of 150 professional baseball players
examined at our institution between 2000 and 2003,
34 pitchers consented to participate as subjects in
this study. Their average age of pitchers at the time
of X-ray examination was 26.4 = 5.2 years (range
19 ~ 37 years). Twenty-three were right-handed,
and 11 were left-handed. In each subject, the A-P,
lateral, and 45° tangential X-ray views of the throw-
ing elbow were obtained. In addition, both elbows
were X-rayed in the valgus position.

Fig. 1
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1. OA assessment

Using plain X-rays, OA was assessed according to
the methods of Ito and colleagues® by quantifying
findings on a five-point scale (0 points : none, 1 point :
mild, 2 points : <5 mm, 3 points : >5 mm, and 4
points : fragmentation) at the following 13 regions ;
humerus (1. medial margin of the trochlea, 2. lateral
margin of the capitulum, 3. coronoid fossa, and 4. ole-
cranon fossa), ulna (5. coronoid process apex, 6.
medial margin of the coronoid process, 7. olecranon
apex, 8. medial margin of the olecranon apex, 9. later-
al margin of the olecranon, and 10. the proximal
radioulnar joint), radius (11. radial head), 12. intraar-
ticular loose body, and 13. bone fragment at the base
of the medial epicondyle. Sites 1~ 11 represented
bone spurs, whereas 12 and 13 did not. Scores from
these 13 regions were added together and classified
into the following five grades ; I (0 ~ 9 points), II
(10 ~ 13 points), III (14 ~ 18 points), IV (19 ~ 24
points) and V (= 25 points) (Fig. 1).

2. Assessment of medial joint instability

For the assessment of medial joint instability (val-
gus instability) in the elbow, ulnar widening (UW :
the distance between the humerus and ulna) was
measured on each X-ray while applying a valgus
stress test to the elbow® . In a gravity test, each sub-
ject exerted a valgus force through 90° abduction

Points for every spur
(including free body)

0;(—)

1; mild

2 ;<5mm

3;>5mm

4 ;fragmentation

OA grading
(Total of OA points)

I(0-9)

1 (10-13)
I0(14-18)
IV (19-24)
V(225)
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a
Fig. 2 a: The valgus stress test.
b : X-P of the elbow in the valgus stress test.

and 90° external rotation of the shoulder joint, and
90° supination of the forearm, and the X-ray beam
was directed towards a film that was positioned per-
pendicular to the posterior region of the elbow. In
the case of incomplete injury, valgus instability can-
not generally be induced, and as a result, a 1 kg sand-
bag was used in a gravity stress test. In addition, it is
necessary to position the elbow in slight flexion to
ensure the olecranon is not within the olecranon fos-
sa”’, therefore in the present study, the elbow was
bent at a 30° angle (Fig. 2).

3. Investigated items

The following seven items were investigated.

1. Incidence and onset site of any moderate or
severe bone spur

2. Relationship between age and OA changes

3. Number of pitchers at each grade of OA

4. Difference in UW between the throwing side
and the non-throwing side

5. Relationship between any medial epicondylar
fragment and medial joint instability

34

6. Relationship between age and medial joint insta-
bility

7. Relationship between OA changes and medial
joint instability

SPSS (version 11.0 for Windows) was used for sta-
tistical analyses based on Pearson’s product-moment
correlation coefficients and unpaired t-tests with the
level of significance determined at less than 5 %.

Results

1. Incidence and onset site of any moderate or
severe bone spur (Table 1)
The incidence of a bone spur was high at the apex
and medial margin of the ulnar olecranon, and at the
apex and medial margin of the coronoid process.

2. Relationship between age and OA changes
(Fig. 3)

A correlation between age and OA changes was

determined, with the tendency being that the older

the subject, the more pronounced the OA changes



Table 1 Incidence and onset site of moderate or severe
bone spurs
Medial margin of the olecranon 64.7%
Medial margin of the coronoid process 61.8%
Olecranon apex 52.9%
Coronoid process 50.0%
Coronoid fossa 35.3%
Intraarticular loose body 35.3%
Medial margin of the trochlea 32.4%
Medial epicondyle fragment 32.4%
Olecranon fossa 29.4%
Lateral margin of the olecranon 29.4%
Proximal radio-ulnar joint 17.6%
Lateral margin of the capitulum 11.8%
Radial head 29 %
14 e
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£ o |asa% 32.4%
T |
5 e |
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z
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5 5 1
2 14.7% | 14.7% 2.9%
0 ! J
1 I m v v
Grade of OA

Fig. 4 Number of pitchers at each grade of OA.

(p < 0.05, Pearson’s correlation coefficient, R :
0.666).

3. Number of pitchers at each grade of OA (Fig. 4)
According to the above-mentioned five grades of
OA, there were 12 pitchers (35.3 %) at grade I, 5
(14.7 %) at grade 11, 5 (14.7 %) at grade III, 11
(32.4%) at grade IV, and one (2.9 %) at grade V.
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Fig. 3 Relationship between age and OA changes.
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Fig. 5 Difference in UW between the throwing side and
the non-throwing side.

4. Difference in UW between the throwing side and
the non-throwing side (Fig. 5)

Regarding valgus instability, the UW in the throw-
ing side (5.35+ 1.28 mm, range 3 ~ 8 mm) was sig-
nificantly greater than that in the non-throwing side
(3.81 + 0.87 mm, range 2 ~ 6 mm) (p<0.05). The
difference in UW between the throwing side and the
non-throwing side was 1.55 + 1.09 mm (range 0 ~
4mm).
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Fig. 6 Relationship between medial epicondylar frag-
ment and medial joint instability.

5. Relationship between any medial epicondylar
fragment and medial joint instability (Fig. 6)
Among subjects in which a medial epicondylar
fragment was observed on X-rays, the difference in
UW between the throwing side and the non-throw-
ing side was 2.36 £ 0.92 mm, but among subjects
without such a fragment, the difference was 1.10 +
0.91 mm. The degree of valgus instability (UW) in
pitchers with a fragment was significantly greater
than that in pitchers without a fragment (p < 0.05).

6. Relationship between age and medial joint insta-
bility (Fig. 7)

There was no correlation between age and medial
joint instability (the difference in UW between the
throwing side and the non-throwing side) (p =
0.196).

7. Relationship between OA changes and medial
joint instability (Fig. 8)

There was no correlation between OA changes and
medial joint instability (the difference in UW
between the throwing side and the non-throwing
side) (p=10.269).
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joint instability.

Discussion

In the present study, the incidence of a bone spur
was high at the apex and medial margin of the ulnar
olecranon, and at the apex and medial margin of the
coronoid process, predominantly in accordance with
the results of Itoh® and Takayama and colleagues® ,
who investigated professional baseball players.
While there was some difference between their stud-



ies and the present study regarding the incidence
rate of a bone spur at the olecranon fossa and of a
loose body in the elbow, this was probably due to dif-
ficulties in distinguishing a loose body from a bone
spur at the olecranon fossa on plain X-rays. Kawamoto
and colleagues” reported CT to be useful for con-
firming a bone spur at the olecranon fossa.

In the present study, OA changes on the anterior
and lateral aspects of the elbow were minimal, but
those on the posterior and medial aspects were
marked. As reported by Murakami'’, Takayama® 1!/,
Andrew!’, Ttoh® , and Takeda'?’, these were charac-
teristic findings in professional baseball pitchers.

In the present study, although a medial epicondy-
lar fragment, which appeared to be a remnant of
baseball elbow medial type occurring during the
growth period, was seen in some pitchers. Baseball
elbow lateral type such as osteochondritis dissecans
was not seen in many pitchers, thus suggesting that
many pitchers who had injured an elbow during the
growth period did not become professional players.

Although it has been reported that the onset of OA
in the elbow joint frequently occurs among high
school players'®’, the degree of OA changes in
younger pitchers was mild in the present study.
Hence, in order to become a professional baseball
pitcher, it is important to withstand strenuous train-
ing and to avoid injuring the throwing elbow from
before the growth period until signing with a profes-
sional baseball club. As a result, it is extremely
important to manage and prevent elbow injury during
the growth period.

In medial instability in the elbow joint, the anterior
oblique fiber of the medial collateral ligament is often
selectively damaged, and the medial epicondyle
attachment site is frequently damaged. As a result,
plain X-rays of the bone fragment at the ligament
attachment site on the medial epicondyle are diag-
nostically useful'*’. Such findings were obtained in
the present study. Furthermore, as reported previ-
ously!™ % the degree of valgus instability in the
throwing side was significantly greater than that in
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the non-throwing side.
In professional baseball pitchers, medial joint insta-
bility has been reported to progress gradually due to

17.18) " Tnitially, we thought

repeated valgus stress
that the incidence and degree of medial joint instabili-
ty would be higher in older pitchers. However, UW
was not correlated with age, thus indicating that
medial joint instability occurs with time in some but
not all professional baseball pitchers.

Goto and colleagues reported that UW increased
significantly after pitching, but was then decreased
significantly at 24 hours after pitching and thereafter
returned to pre-pitching level’®’. They emphasized
the importance of recovery in the flexor carpi ulnaris
muscle and suggested that excessive use of the medi-
al collateral ligament in pitching exacerbated irre-
versible ligament laxity.

In actuality, some pitchers remain effective in the
frontlines even when OA changes are severe and
medial joint instability exists, and as a result, not all
pitchers with OA and medial joint instability should
undergo surgery. Although the present study did not
take into account clinical symptoms, the decision of
whether or not to perform surgery should be based
not only on OA changes and medial joint instability,
but also on any pain during throwing and any
reduced performance. While some studies have
obtained favorable results with bone spur exci-
sion® ' others have suggested an increased risk for
joint instability resulting from excessive bone spur
excision? . Furthermore, OA changes may represent
the body’s defense reaction to a certain degree and
may suppress a progression in joint instability.

Conclusions

1. The elbows of 34 professional baseball pitchers
were investigated radiographically.

2. Older pitchers exhibited more pronounced OA
changes.

3. Medial joint instability was not correlated with age.

4. Significant medial joint instability was seen
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among pitchers demonstrating a free bone frag-
ment in the medial epicondylar region on X-rays.
OA changes were not correlated with medial joint
instability.
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Scaphoid Fracture Treated with Low-intensity
Ultrasound Stimulation : Case Study of a National
Volleyball Player that Returned to

Sports at an Early Stage
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@ Key words

Low-intensity pulsed ultrasound : Scaphoid fracture : Volleyball player
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@ Abstract

The effectiveness of fracture healing using low-intensity pulsed ultrasound has been reported
recently. We applied low-intensity pulsed ultrasound (ultrasonic treatment) to an acute stable
scaphoid fracture (Herbert classification type A2) in a national volleyball player. Healing was
achieved after five weeks. He returned to V. League and Japan Volleyball League games as an
ace attacker after ten weeks. After four months, he became the captain of the national team and
played an active role. At present, three years and eight months after sustaining the injury, he is
flourished in the V. League and in the Japan Volleyball League with no limitation in excursion or
radiographic change in wrist joint. This good outcome may result from the combined use of
external fixation to stabilize the fracture site and the early application of ultrasonic treatment
after injury.
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Introduction

Low-intensity ultrasound is indicated as treatment
for a fracture in pseudarthrosis and prolonged heal-
ing. This report describes the case of a national vol-
leyball player with an acute stable scaphoid fracture,
in which we applied a Sonic Accelerated Fracture
Healing System (SAFHS ; Exogen, Inc., Piscataway,

b-2. Tomography

NJ), a fracture healing apparatus using low-intensity
ultrasound (ultrasonic treatment), which enabled an
early return to competitive sports.

Case Report
A 27-year-old right-handed male ace attacker of

the All Nippon Volleyball Team.
Chief complaint : Pain of right wrist joint.

b-3. MRI (T2)

Fig. 1 Patient’s condition upon the first visit.
a : Clinical observation, b : Imaging examination.
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b-1. Plain radiography
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b-2. Tomography

Fig. 2 a : Ultrasonic treatment, b : Imaging examination, four weeks

after injury.

Past history/family history : Nothing particular.

Present illness : In October 1999, the patient got
into a tangled up with his teammate after a block dur-
ing training and was injured through forced dorsiflex-
ion and ulnar flexion in the right wrist. He visited us
at two days after sustaining the injury.

Observations upon the first visit : Oppressive pain
and swelling were observed in the proximity of the
scaphoid tubercle and snuffbox of the right wrist
(Fig. 1a). Plain radiography, tomography and MRI
revealed a scaphoid fracture, which was diagnosed as
Herbert classification type A2 (Fig. 1b).

Clinical course : The fracture was fixed with a cast
above the elbow. At ten days after the injury the cast

was fenestrated in the radial dorsal part of the wrist
joint to combine the use of ultrasonic treatment (Fig.
2a). At four weeks after the injury, the oppressive
pain in the scaphoid tubercle and snuffbox had disap-
peared, as shown by less clear fracture lines on plain
radiograms and tomograms (Fig. 2b). Excursion
training of the wrist joint was commenced. At five
weeks after the injury, the fracture was considered to
have healed on the basis of clinical observation, plain
radiograms and tomograms. At seven weeks after
the injury, he went into training with a ball. Since his
return to the V. League and the Japan League games
at ten weeks after the injury, he has been participated
in consecutive games. At three months after the
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e .

b-1. The patient hitting the ball

a-2. Oblique view
with pronation

b-2. The patient delivering
a jumping serve

Fig. 3 Patient’s condition, three years and eight months after injury.
a : Plain radiography, b : The 2002 Asian Championships.

injury, he had no pain when hitting a ball or blocking,
and reported his satisfaction with the treatment, com-
menting that he could perform with all his might. At
four months after the injury, he was selected as the
captain of the national team. At present, at three
years and eight months after the injury, he is playing
an active role in the V. League and the Japan League
games with no limitation in excursion or radiograph-
ic change in the wrist joint (Fig. 3).

Discussion

A scaphoid fracture (Herbert classification type A)
is commonly treated conservatively. Narabayashi et

42

all

'reported that application of a cast above the
elbow followed by application of a cast below the
elbow to a type A2 fracture achieved healing in 6 ~
16 weeks (9.7 weeks on average). We have short-
ened the period to healing to 5 weeks using combina-
tion with ultrasonic treatment.

Mayr et al?’ described that ultrasonic treatment
applied to 30 cases of scaphoid fracture achieved
healing after 43 days on average, compared with 62
days on average in the control group, showing the
effectiveness of ultrasonic treatment. Furikado et
al®’ described that ultrasonic treatment applied to six
cases of scaphoid pseudarthrosis achieved less than
20 % of healing. Mizuno et al*’ described that ultra-



sonic treatment applied to 98 cases of prolonged
healing or pseudarthrosis, five of which involved the
scaphoid, achieved healing in 214 days on average,
with a ratio of healing being 71 %. Furikado et al*’
and Mizuno et al*’ considered the instability of the
fracture site and the interval until the ultrasonic treat-
ment as the factors leading to poor healing.

The good outcome in the present case may have
resulted from the combined use of external fixation
to stabilize the fracture site stable and early applica-
tion of the ultrasonic treatment at ten days after
injury. Ultrasonic treatment may be useful for treat-
ing a scaphoid fracture, and is indicated especially for
a top-level athlete who might not consent to invasive

surgery.
Conclusion
We have reported case of scaphoid fracture in a

player of the Japan national volleyball team success-
fully treated with low-intensity ultrasound, allowing
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his early return to sports.
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Simultaneous Bilateral Anterior Dislocation of the

Shoulder caused by Skiing Accident
— A Case Report in a Teenager—
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Anterior dislocation of the shoulder is the most
common form of traumatic dislocation and is fre-

@ Key words
Shoulder : Bilateral dislocation : Ski
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@ Abstract

Anterior dislocation of the shoulder is a common injury of traumatic dislocation. However,
traumatic simultaneous bilateral anterior dislocation of the shoulder is rare. And there has been
no report to data of a young person with bilateral anterior dislocation of the shoulder caused by
sport activity except for elderly person. Here we report a case of 19-year-old man who had bilat-
eral anterior dislocation of the shoulder caused by a skiing accident.
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quently encountered in usual sports activity.
Introduction However, traumatic simultaneous bilateral anterior
dislocation of the shoulder is rare. The majority of
reported cases have dealt with elderly individuals

who dislocated their shoulders after a fall, and to the
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Fig. 1 Initial examination.
Both upper limbs were positioned hang in slight abduction. The bulge of the deltoid muscle in both shoulders had
disappeared, and the acromions were protruding in an angular fashion (arrow).

best of our knowledge, there has been no report of a
young person with bilateral anterior dislocation of
the shoulders caused by a sporting accident. Here,
we present a 19-year-old man who had simultaneous
bilateral anterior dislocation of the shoulder caused
by a skiing accident and discuss the cause of injury,
diagnosis and methods of treatment.

Case Presentation

Patient : A 19-year-old male, university baseball
player.

History of present illness : On January 29, 1995,
while skiing straight down a steep slope at about 6
o’clock in the evening, he lost his balance and fell for-
ward hard while the upper limbs were in abduction
and external rotation. Because the patient had
severe pain in both shoulders and could not elevate
his arms, he was admitted to the emergency room at
our institution.

Findings on the initial visit : When the patient was
initially brought in, the upper limbs hung in slight
abduction. The bulge of the deltoid muscle on both
shoulders had disappeared, and the acromions were
protruding in an angular fashion (Fig. 1). The pain
in both shoulders was very severe, and neither active

BRKHE VOL23 NO4 325

nor passive movements were possible. No nerve or
blood vessel damage was seen. X-rays showed bilat-
eral anterior subcoracoid dislocation, but no fracture
of the scapula or the humerus (Fig. 2). With a diag-
nosis of bilateral anterior dislocation, reduction was
attempted without sedation using the Hippocrates
and Kocher methods, but due to severe pain and
tense muscles, reduction was difficult. As a result,
general anesthesia was induced. The right shoulder
was reduced by the Hippocrates method, while the
left shoulder was reduced by the arm elevation tech-
nique (Fig. 3). Because the right shoulder had been
dislocated for the first time, a Velpeau sling was used
for 3 weeks in order to prevent recurrence. However,
since the left shoulder had been dislocated before,
the use of the left upper limb was allowed within dai-
ly living activities without rigid fixation. The results
of air CT arthrography conducted at two weeks after
the accident showed a bone defect (Hill-Sachs lesion)
in the posterosuperior region of the humerus and
detachment of the anterior labrum from the anterior
edge of the glenoid (Bankart lesion) on the right
shoulder (Fig. 4).

Past medical history : Anterior dislocation of the
left shoulder (at the age of 17 years, the patient had
dislocated his left shoulder in abduction and external
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a
Fig. 2 X-ray findings.

b

Bilateral anterior subcoracoid dislocation was confirmed.

Fig. 3 After reduction.
Under general anesthesia, the right shoulder was reduced
using the Hippocrates method, while the left shoulder was
reduced using the arm elevation technique.

rotation while sliding during a baseball game).

Posterior dislocation of the left elbow (at the age
of 17 years, he had dislocated his left elbow during a
Judo competition).

Course : At eight months after the initial disloca-
tion, while spiking a volleyball on October 3, 1995,
the right shoulder had been dislocated again and
subsequently reduced under sedation by a local

46

physician. Because anterior apprehension of the
right shoulder was severe, the patient was having a
difficult time throwing a baseball, and as a result, an
arthroscopic Bankart repair (modified Caspari
method) was performed on December 25, 1995.
Intraoperative arthroscopic findings confirmed the
Hill-Sachs lesion and the Bankart lesion (Fig. 5).
However, at two years after the arthroscopic repair,
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Fig. 4 Air CT arthrography.

a : Hill-Sachs lesion (arrow), b : Bankart lesion (arrow).

a
Fig. 5 Arthroscopy.

b

a : Hill-Sachs lesion (arrow), b : Bankart lesion (arrow).

the right shoulder was dislocated again, and the
patient has experienced dislocation two further
times. As a result, the patient underwent a modified
open Bankart and Bristow operation on August 21,
1998.

The left shoulder has not been dislocated since the
skiing accident.

Discussion

Bilateral dislocation of the shoulder is rare, and a
literature search yielded seven cases reported by
Brown et al'’ and three cases reported by Segal et
al?’. These patients had anterior dislocation, posteri-
or dislocation or luxatio erecta. The incidence of
traumatic bilateral anterior dislocation is even lower,

and the majority of reported cases have been case
reports® ~°'. Furthermore, there has only been a sin-
gle report of bilateral anterior dislocation in a young
person : Uchikawa et al® reported a 19-year-old man
with bilateral anterior dislocation of the shoulder as
the result of a motorcycle accident. Tomita et al”’
reported a 36-year-old man with bilateral anterior
dislocation caused by a hang-glider accident.
However, there has not been a single report of bilat-
eral anterior dislocation of the shoulder caused by a
sporting accident in a young person.

As to the cause of bilateral anterior dislocation of
the shoulder, Kalny et al® listed forced hyperabduc-
tion of the upper limbs or a fall while the upper limbs
were in abduction and internal rotation. Muraoka et
al®’ reported that the cause of bilateral anterior dislo-
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cation of the shoulder was traction of the upper
limbs. The cause of bilateral anterior dislocation of
the shoulder in the present patient was forced abduc-
tion and external rotation in the upper limbs, and
thus the present cause of dislocation was rare.

The patient was a novice skier. He was skiing
straight down a steep slope in order to catch up with
an expert skier. When he went over a mogul, he lost
his balance and fell forward hard. In other words,
the cause of the dislocation was reckless behavior
exhibited by the young man. The fact that the
patient was injured while skiing at night could have
contributed to the misjudgment. Because the slope
was deep in fresh snow, when the patient fell, his
body was deep in the snow, thus causing excessive
external rotation in the upper limbs. Furthermore,
the patient had a past history of anterior dislocation
of the left shoulder and had general joint laxity, and
this combination made it likely for the patient to suf-
fer from bilateral anterior dislocation of the shoulder.
As to the method of treatment, as is the case with
unilateral anterior dislocation, reduction of the bilat-
eral anterior dislocation is first attempted without
sedation. If reduction proves difficult, then general
anesthesia is induced, and reduction is conducted by
a technique that is familiar to the physician. If both
shoulders are immobilized after reduction, ADL is
severely impaired. Therefore, only one shoulder is
immobilized in patients with bilateral dislocation of
the shoulder. Since the present patient had recur-
rent anterior dislocation of the left shoulder, the left
shoulder was not immobilized, while the right shoul-
der was immobilized using a Velpeau sling for three
weeks. However, because the right shoulder was
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dislocated several times following the skiing acci-
dent, surgery was performed.

Conclusion

We have presented a rare case of bilateral anterior
dislocation of the shoulder in a teenager caused by a
skiing accident was presented with discussion and
review of the literature.
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