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Amplitude of the Integrated Electromyograms for Elbow Flexor and Extensor Muscles
during Elbow Flexion-Extension Motion in Patients with Rheumatoid Arthritis

Yoshiyuki Nakamura'  Teiji Kimura®  Yukihiko Hata®
Shigeharu Uchiyama'  Hiroyuki Kato'

"Department of Orthopaedic Surgery, Shinshu University School of Medicine
*Department of Physical Therapy, School of Health Sciences, Shinshu University
*Department of Rehabilitation Medicine, Shinshu University School of Medicine

The purpose of this study was to investigate the role of muscular activity in performing the elbow flexion-
extension motion in patients with rheumatoid arthritis (RA). We measured %I-BMG (% integrated
electromyography) from the biceps brachii (BB), brachioradialis (BR), medial head of triceps brachii (TM),
and lateral head of triceps brachii (TL) muscles during elbow extension-flexion motion in 14 normal
subjects and 13 RA patients with elbow lesion Larsen grade IV. In addition, 6 RA patients were measured
before and after total elbow arthroplasty (TEA). In the RA patients %I -EMG of BB, BR, TR, and TL
were significantly greater than those in normal subjects during elbow extension motion as well as elbow
flexion motion. In the TEA patients, no significant difference was detected in their %I-EMG among the
four muscles before and after TEA.
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FEAEIOEBASMIY, BTk e RREsT
RENTE, LrLBE&SHYv~F RA) b3
WX AL BB (Total Elbow Arthroplasty:
TEA) BORBEFET S0, “hbofgiET
BAR+2THS. NESHOBSFEE EEMNT,
ORI FENC RN 5 FIRERESLT 5 2 LAY,
TEABIRITIINEATH D, EHEDIIRABE O
BAEiE i - HEEBRICBITARK SR FRO
IEREFHA A ATVEBRICHRE Lz, 4 ENIRA
%gg%gffiggﬁgﬁfﬁéﬁﬁgiﬁ% B %LEMGHEUE aftiRR, bt mdiEs)

R Shen o - o 2 A
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Grade IV CTh o7, ERINIE 1L, E25T
bolz. TEAMAITEIZ 6 (FEEh : 56~69 5%,
Y5 63.8 5%, WA IRBBEYM 4~201 A8, ¥
B8 K B) Tholz. AMIEDERICHEEL TIX

ABEE.

BRI TIHEIRE 28 b IohT & Ol Fic
BoR, EREAR MY RTCEE LR, Eoh
BIZEFA bu /) —ADEFFEE L LED O
& oI BiBEIAS M AL T O MBS O BB E
g ROER) & UEhEBNC 1 0/, MEEshic1
BEE L (K14, b).

= 1 7 B X @ & 811X Biceps brahcii (BB),
Brachioradialis (BR), medial head of Triceps
brachii (TM), lateral head of Triceps brachii (TL)

Key words : total elbow arthroplasty (N TATBIFHEH#IT), electromyogram (§5ZER]), rtheumatoid arthritis (BIEFY w~<F)
Address for reprints : Yoshiyuki Nakamura, Department of Orthopaedic Surgery, Shinshu University School of Medicine,
3-1-1 Asahi, Matsumoto, Nagano, 390-8621 Japan
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Clinical and Radiological Results of Kudo Type 5 Total Elbow
Arthroplasty in Rheumatoid Arthritis: 33 Cases Followed for an
Average of 7 Years

Michiyo Terashima®
Norimasa Iwasaki®

Hiroyuki Kato®
Shigehary Uchiyama'

Toshiro Itsubo'
Akio Minami®
"Department of Orthopaedic Surgery, Shinshu University School of Medicine
"Department of Orthopaedic Surgery, Hokkaido University Graduate School of Medicine

The Kudo elbow prosthesis is becoming increasingly popular in Europe and Japan. However, there are few
clinical and radiographic results available apart from those from the originators of the prosthesis. Between
1994 and 2004, we performed total elbow arthroplasty (TEA) using the Kudo type 5 prosthesis in 35 elbow
in 29 patients with theumatoid arthritis. Among them, 33 elbows in 27 patients were analyzed clinically and
radiographically for range of movement, functional outcome, Mayo elbow performance index (MPI), and
existence of clear zone or loosening. The 25 women and 2men (mean age 61.1years) were followed for a
period of 3to 13 (mean 7) years. Only two complications were observed during or just after surgery: a
fracture of the medial epicondyle of the humerus in one patient and skin necrosis over the olecranon in
another. Infection, ulnar nerve palsy, or elbow dislocation were not observed postoperatively. During the
follow-up period, a fracture at the proximal metaphysis of the ulna occurred in 2 cases. In one subject, the
fracture was treated successfully by plate fixation and iliac bone graft with revision of the ulnar component,
where loosening was seen. In another subject, the fracture healed by immobilization with a splint. At review,
the mean postoperative MPI was 84 points. 31 of 33 prostheses survived, Kaplan-Meier survival analysis
showed 97% survival at Syears and 92% survival at 10years (Figure 1). Radiographically, there was no
evidence of loosening of the humeral component, butl5 (45%) prostheses had an incomplete and
nonprogressive lucent zone around the trochlear part of the ulnar component and 2 (6%) had a lucent zone
around the proximal half of the ulnar component. Non-constrained Kudo type 5 TEA provides very good
results with a low complication rate. However, special attention should be paid to progression of any radio-
lucent zones around the ulnar component during follow-up.

(# &l (W& B L VHE]

BEEREITL, BRHDWVIX R FAEFIE
KABHEZHFX280HE0BH Y v<F RA)
ot LT AT ERIN (Total Elbow
Arthroplasty : TEA) 23T 5. TEAOHSTEITIL,
Coonrad-Morrey, GSB 172 & D:f3RE! & Souter-
Strathclyde, Kudo 72 ¥ QIR A L B3 H 5. HfE
OEPHE, FIRE, EFRICETIHREICITHA
REORENEL, BEoTREITRW. EED
¥ Kudo prosthesis" % VN T RA I O#I[E TEA %
7o C& . AFERTITESE b DIT> TE = Kudo
type-5 (Kudo-5) TEA Otk 24E~1343 » A
CEH74E) OBRAMEREEREBRETS.

1994 2 5 2004 EF CIEHF LN 2R T
Kudo-5. TEA %1721 29 BI3s D > b, EHD
NEERETRE CTh - i fl & MEREEE ORI
BEREKEL CREAR T 27633 %Xt
&) L. TEARITEEOERIIB~T6E (F
61.1%5%) T, ZHEMR25HI31H, BN 26125 T
bole. TEAREATRROM X###81X Larsen grade
IV : 22, gradeV : 11 1T o7z, TEAFEITEED
Mayo elbow performance score (MEPS) » 1% 10~85
(FH41.08) Thot.

FHE2 ADEH (HK, AM) KXo TiThbh
7= B E AR CHE T S iz, RIBME C i =R
IhmEZEEA U, Campbell DB HFEEAETE

Key words : total elbow arthroplasty (A TLATBISHEHAAT), loosening (31A+), rheumatoid arthritis (BEEHY ¥~ F)
Address for reprints : Hiroyuki Kato, Department of Orthopaedic Surgery, Shinshu University School of Medicine, 3-1-1

Asahi, Matsumoto, Nagano, 390-8621 Japan
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ABSTRACT
The Rheumatism Network of Nagano Prefecture

Hideshi Yamazaki, Akio Suzuki, Toshihisa Kanamono*, Fusazo Urano**, Sadahiro Suzuki**,
Hiroyuki Kato***, Masayuki Matsuda****

Center for Rheumatic Disease, Marunouchi Hospital,
*Department of Rheumatology, Nagano Red Cross Hospital,
** Arthritis and Lupus Center, JA Shinonoi General Hospital,
***Department of Orthopaedic Surgery, Shinshu University,
****Department of Neurology and Rheumatology, Shinshu University

The Network Of Rheumatic Disease In Shinshu (NORDIS) was established in November 2007
under the principle that every patient with rheumatoid arthritis (RA) should be treated with the
best possible therapy in all areas of Nagano prefecture. Eighty five medical institutes actively
participate in NORDIS. According to an annual questionnaire performed since 2006, orthopaedic
surgeons account for approximately 80 percent of NORDIS members, and 17 percent of all
members treat a large number of RA patients. Survey data from 2008 revealed that only 35
percent of members used biologics to treat RA. However, 72 percent of respondents who did not
use biologics responded that they would accept patients treated with these drugs with the
assistance of a rheumatologist. This implies that cooperation is needed among clinics and
hospitals when complications occur to assure the spread of biologic use. It was also evident from
survey findings that most patients who participated in the extension course for citizens under-
stood their treatment and wanted to receive better therapy. As treatments for RA improve, more
doctors and patients are informing themselves about new options. Thus, doctors need to decide
their role in RA therapy and medical treatment to promote better collaboration among healthcare
facilities.



Massive rotator cuff tears repaired on top of humeral head

by McLaughlin’s procedure

Naomi Qizumi, MD,° Naoki Suenaga, MD,® Kimitaka Fukuda, MD,? and Akio Minami, MD,°

Sapporo and Mikasa, Japan

The clinical and radiographic outcomes of Mclaugh-
lin’s procedure for massive rotator cuff tears were in-
vestigated in 25 shoulders, in which the cuff tears
were so severe that the tendons were sutured on the
top of the humeral head. The mean age at surgery
was 62.2 years (range, 39-74 years). The mean
follow-up period was 50 months ({range, 24-80
months). The University of California, Los Angeles
score significantly improved from 10.9 to 31.8 points
postoperatively; the postoperative result was classified
as excellent in 11 shoulders, good in 11, and poor in
3. Osteoarthritis progressed postoperatively in 7 shoul-
ders (28%), and upper migration of the humeral head
progressed in 6 (24%), although both progression
rates were no higher than those for other common pro-
cedures. When torn tendons reach over the top of the
humeral head with the arm at the side in patients with
massive fears that are not reparable to the greater
tuberosity, satisfactory clinical outcomes can be ex-

pected. {J Shoulder Elbow Surg 2007;16:321-326.)

Although various surgical procedures have been
reported for massive rotator cuff tears,’ 118
Mclaughlin’s procedure has provided the most sta-
ble results24°:911.14.18 gnd has been considered
as the first choice. A number of chronic massive tears
could be repaired by Mclaughlin’s procedure after
sufficient intraarticular and extraarticular mobiliza-
tion techniques. It is often impossible to repair the forn
tendon edge at the original site without excessive
tension in severe cases, and medialization of the
reinsertion of the tendon onto the articular surface of
the humeral head is indicated. 14 However, if the
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Reprint requests: Naomi Oizumi, MD, Department of Orthopaedic
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reinsertion is medialized excessively, there will be
some potential risks as follows: severe restrictions of
the movement of the glenohumeral joint, loss of nor-
mal shoulder function as a result of the change in the
kinematics, and damage to the articular cartilage of
the humeral head, which may lead to the osteoarthri-
tis (OA) of the glenohumeral joint. Therefore, it is
important to establish the acceptable extent of the
medialization. Liu et al® reported a cadaveric study to
determine to what extent the cuff tendon could be
advanced medially. However, no clinical study has
evaluated the results of medialization of the cuff ten-
don for massive rotator cuff tears, clearly focusing on
the extent of the medialization.

In all of the cases in this study, the cuff tears were
so severe that the bone troughs for the tendon repair
needed to be made on the top of the humeral head.
The objectives of this study are to evaluate the clinical
and radiographic outcomes in patients with medial-
ization of the reinsertion for severe massive cuff tears
and to investigate the limitations of this procedure.

MATERIALS AND METHODS

We evaluated 25 shoulders in 25 patients with severe,
massive rotator cuff tears treated by Mclaughlin's proce-
dure from 1994 to 1999 with medialization of the reinser-
tion of the cuff tendon on the top of the humeral head for this
study. The bone troughs for the repair were made just on the
lateral side of the apex of the humeral head because the
tendon could not reach farther with the arm at the side in all
cases. The top of the humeral head was determined intra-
operatively with the arm at the side and the shoulder in a
neutral position, and the location of the bone trough was
defined as follows: when the distance between the top of
the humeral head and the greater tuberosity is equally
divided into 3 sections, the bone trough was made in the
section nearest the top of the humeral head (Figure 1). The
cases in this study comprised 10% of all cases of tendon-
to-bone repair procedures performed for rotator cuff tears
during the same period. All 25 patients were investigated
by direct physicc\rexominoﬁon and radiographic examina-
tion more than 2 years after surgery. There were 15 men
and 10 women, and the operative shoulder was the right in
21 and the left in 4. The mean age at the time of surgery
was 62.2 years {range, 39 fo 74 years). The torn tendons
were the supraspinatus and infraspinatus in 22 shoulders;
supraspinatus, infraspinatus, and feres minor in 2; and

321
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The top of the
Greater o humeral head
tuberosit
y\ ' Bone trough

Figure 1 Bone trough just on lateral side of top of humeral head.
The distance between the top of the humeral head and the greater
tuberosity is equally divided into 3 sections, and the bone trough is
made in the section nearest the top of the humeral head.

supraspinatus, infraspinatus, and subscapularis in 1. The
symptoms occurred after an episode of trauma in 10 shoul-
J;rs. The mean follow-up period was 50 months (range, 24
to 80 months).

Operative technique and rehabilitation protocol

The patient was placed in the beach-chair position. The
deltoid was split between the anterior and middle thirds,
and care was taken fo preserve the origin. However, a part
of the anterior or middle fibers {or both) was detached from
its origin when greater exposure was necessary. The indi-
cation for decompression of the coracoacromial arch or
resection arthroplasty of the acromioclavicular joint was
decided depending on the preoperative examination,
which included physical examination and systematic block
tests by use of local anesthesia in the subacromial bursa,
subcoracoid space, acromioclavicular joint, and glenohu-
meral joint.'?2% As a result, an acromioplasty'? and resec-
tion of| the coracoacromial ligament were performed in all
shoulders, and a coracoplasty was added in 10 shoulders.
Resection arthroplasty of the acromioclavicular joint was
performed in 2 shoulders. The torn fendon was pulled out
with No. 2 nonabsorbable sutures running through the
edge of the tendon. The adhesions with the surrounding
tissues were severe in all cases; therefore, careful and
sufficient extraarticular and intraarticulor releases were per-
formed to obtain enough mobilitY of the tendon to pull it out
for the repair. Extraarticular releases included blunt and
sharp dissection of adhesions of the cuff fendon with the
bursa and capsule and excision of the coracohumeral lig-
ament at the insertion to the coracoid process. If necessary,
blunt and sharp intraarticular releases of the cuff tendon
and the capsule from the superior to anterior labrum were
performed. After sufficient releases and debridement of the
tendon edge, the tendon was pulled out. If the edge
reached beyond the top of the humeral head with the arm at
the side, Mclaughlin’s procedure was performed. If the
tendon could not reach over the top of the humeral head, a
teres minor fendon transfer or latissimus dorsi muscle trans-

J Shoulder Elbow Surg
May/June 2007

a b

Figure 2 Methods of tendon suturing. The pullout method waos
used in 9 shoulders {A), and suture anchors were used in addition
to the pullout method in 16 (B).

fer was selected. A bone trough was made until cancellous
bone was exposed. The tengon was sutured with No. 2
nonabsorbable sutures into the trough by a pullout tech-
nique. In addition, suture anchors were placed near the
distal edge of the bone trough in 18 later patients (Figure
2). Suture anchors were used fo augment the suture site and
enlarge the contact area of the tendon on the bony surface.
After the absence of impingement at the coracoacromial
arch was confirmed, the deltoid was repaired to the acro-
mion through drill holes.

An abduction brace was used for 6 to 8 weeks postop-
erafively. A systematic postoperative rehabilitation pro-
gram was carried out, with passive range-of-motion (ROM)
exercises from 1 to 2 weeks after surgery, active ROM
exercises from 8 to 10 weeks, and isometric cuff exercises
from 10 to 12 weeks. Heavy work or sports were permitted
after 6 months postoperatively, in principle, by assessing
recovery of muscle strength and ROM.

Clinical and radiographic assessments

The clinical results were evaluated with the University of
California, Los Angeles (UCLA] Shoulder Scoring System
preoperatively and at the final follow-up examination. The
UCLA scale consists of a total score of 35 points comprising
scores for pain {10 points), function (10 points), ROM of
forward flexion (5 points), strength of forward flexion (5
points}, and patient satisfaction {5 points). The total score
was classified as excellent (34-35 points), good (29-33

oints), or poor (=28 points}. The ROM of active forward
ﬁexion, external rotation, and internal rotation was also
evaluated preoperatively and at the final follow-up.

Radiographic evaluation was performed in all shoulders
with anteroposterior radiographs obtained preoperatively
and at the {i)nal follow-up to investigate the progression of
OA of the glenohumeral joint and upper migration of the
humeral head. OA was classified into 4 grades {Figure 3):
grade 0, no obvious osteoarthritic change; grade |, forma-
tion of osteophytes at the humeral head or glenoid; grade I,
narrowing of the glenohumeral joint space; and grade Il
disappearance o? the glenohumeral joint space. Upper
migration of the humeral head was ollso classified into 5
grades (Figure 4). The inferior half of the glenoid was
divided into 3 zones, and the grade was defined by
the level of the inferior border of the articular surface of the
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Figure 3 Grading of OA of glenchumeral joint: grade O, no obvious osteoarthritic change; grade |, formation of
osteophytes at humeral head or glenoid; grade Il, narrowing of glenohumeral joint space; and grade i,
disappearance of glenohumeral joint space.

Figure 4 Grading of upper migration of humeral head. The
interior half of the glenoid is diviged into 3 zones. The grade is
defined by the position of the inferior border of the articular surface
of the humeral head in the following zones: grade 0, the inferior
border of the articular surface of the humeral head is below the
lower glenoid rim; grades |, 1I, and [ll, the inferior border of the
articular surface of the humeral head is in each zone; and grade IV,
the inferior border of the arficular surface of the humeral head is
above zone .

humeral head in those zones as follows: grade O, the
inferior border of the articular surface of the humeral head
is below the lower glenoid rim; grades I, II, and i, the
inferior border of the articular surface of the humeral head
is in each zone; and grade IV, the inferior border of the
articular surface of the humeral head is above zone Il

Statistical analysis

Preoperative and postoperative UCLA scores were sta-
tistically compared by use of the Wilcoxon signed ranks
test. The correlation between the radiographic findings and
the clinical results were statistically cno?yzed by the analysis
of variance test. The correlation between the follow-up
period and progression of OA was evaluated by the Mann-
Whitney U test. The significance was set at P < .05.

RESULTS

The clinical and radiographic results are shown in
Table 1. Although postoperative heterotopic ossifica-
tion at the coracoacromial space occurred in 2 shoul-
ders (cases 23 and 25}, no surgical treatment was
required. There were no other complications. One
shoulder, however, underwent a second surgery
(coracoplasty) 28 months after the first surgery, be-
cause of restriction of movement resulting from resid-
val pain.

The mean preoperative total UCLA score was 10.9
points {range, 4 to 19 points), and the mean postop-
erative score was 31.8 points (range, 23 to 35
points). The postoperative results of 11 shoulders
were classified as excellent, 11 as good, and 3 as
poor. The total UCLA score was significantly im-
proved postoperatively (P < .001). Within the sub-
scores, the pain score increased from 2.2 to 8.7
points (P < .001), the function score increased from
2.8 to 9.0 points (P < .001), the ROM score in-
creased from 2.9 to 4.6 points (P < .001), and the
strength score increased from 3.0 to 4.6 points (P <
.001). Mean active flexion significantly improved,
from 97.3° (range, 0° to 165°) to 146.6° [range,
120° to 170°) (P < .001), and external rotation o?so
significantly improved, from 19.0° range, —30° to
60°) to 41.2° (range, —10° to 75°) [P < .001).
Preoperative internal rotation was from the lateral
thigh to T5 preoperatively and from L4 to T4 postop-
eratively.

Preoperative OA of the glenohumeral joint was
observed in 12 shoulders; all were classified as grade
. Atfinal follow-up, OA had progressed from grade O
to grade | in 4 shoulders and from grade | to grade |l
in 2. One shoulder, which was preoperatively graded
as |, showed obvious enlargement of osteophytes,
although the postoperative classification was  still
grade |. Therefore, in total, OA progressed in 7
shoulders (28%). The mean follow-up periods for the
7 shoulders that showed progression of OA and for
the 18 shoulders that showed no progression were 52
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Table I Patient demographics
Additional UCLA score

No. Age (y) Sex Torn tendons operation Follow-up (mo) Preoperative Postoperative
1 74 M SS, 1S CA 57 13 32
2 66 M SS, 1S CA,C 68 8 29
3 67 F SS, 18 CA 59 9 35
4 39 F SS, 1S CA 36 15 29
5 69 F SS, 1S CA 78 7 32
6 65 F SS. IS CA 68 16 23
7 48 M SS, 1S CA 60 12 24
8 65 F SS, 1S CA 52 13 30
9 61 M SS, 18 CA 53 B 30
10 73 M SS, 15, T™M CA 65 8 35
M 60 M SS, 1S, suB CA,C 21 4 34
12 64 F SS, 1S CA 33 14 35
13 51 M SS, 1S CA 80 4 35
14 59 M S, 1S CA, AC 45 19 35
15 58 M SS, IS CA,C 20 13 32
16 59 M SS, 15, ™ CA, C, AC 21 16 35
17 62 F SS, 1S CA 36 16 35
18 47 M SS, 1S CA,C 60 5 35
19 51 F SS, 1S CA,C 29 11 31
20 66 M SS, 1S CA,C 56 10 35
21 66 M SS, 1S CA 56 11 33
22 75 M SS, 1S CA 60 13 31
23 70 F SS, 1S CA,C 25 11 23
24 78 F SS. 1S CA,C 52 10 34
25 61 M S, 18 CA,C 41 4 32

months (range, 25 to 78 months) and 48 months
(range, 20 to 80 months), respectively. There was no
correlation between the follow-up period and the

rogression of OA (P = .525). Upper migration of the
Eumeral head was observed in 19 shoulders preop-
eratively; 18 shoulders were classified as grade | and
1 shoulder as grade Il. At final follow-up, 2 shoulders
showed progression from grade O to grade | and 4
shoulders from grade | to grade Il. In total, upper
migration progressed in 6 shoulders (24%). On the
other hcmf postoperative improvement of upper mi-
gration was observed in only 3 shoulders: from grade
I'to grade O in 2 shoulders and from grade Il to grade
0 in 1 shoulder. The postoperative grade of OA and
upper migration showed no signi?iccnt correlation
with the postoperative total UCLA score (P = .959
and P = .903, respectively).

DISCUSSION

For the surgical treatment of massive rotator cuff
tears, different procedures have been reported, such
as Mclaughlin’s procedure,?4:4:#-11.14.78 Porticl re-
pairs,> muscle or tendon transfers,'“*7:'¢ muyscle
advancement, and grafting by various materi-

als.4 131> Because Mclaughlin’s procedure has pro-
vided stable, satisfactory results, it has been widely
considered as a primary choice. In severe chronic
massive rotator cuff tears, the torn tendon cannot be
sutured at the original site because of the large defect,
adhesion between the tendon and the surrounding
soft tissues, and contracture of the cuff muscles. In
such cases, suturing the tendon at the original inser-
tion would produce excessive tension at the suture site
and lead to reruptures'” or residual symptoms. There-
fore, medialization of the reinsertion of the tendon is
often necessary in such cases, although the accept-
able distance of the medialization will vary depend-
ing on the surgeon. Consequently, the important ques-
tion is as follows: How much is the maximum distance
of medidlization? Liv et al® reported a cadaveric
study that demonstrated that 17 mm of medial ad-
vancement of the insertion reduced the moment arm
of the supraspinatus. However, as they mentioned in
their article, the clinical maximum distance of ad-
vancement will be dictated by other clinical factors.
We have attempted tendon-to-bone repair proce-
dures with medialization of the reinsertion of cuff
tendons as far as possible for severe massive cuff
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OA grad
Postoperative grace

Upper migration grade

classification Preoperative Postoperative Progress

Preoperative Postoperative

Progress Complications

Good
Good
Excellent
Good
Good
Poor
Poor
Good
Good
Excellent
Excellent
Excellent
Excellent
Excellent
Good
Excellent
Excellent
Excellent
Good
Excellent
Good
Good
Poor
Excellent
Good
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Improvement  Heterotopic ossification

SS, Supraspinatus; IS, infraspinatus; CA, decompression of coracoacromial arch; C, coracoplasty; TM, teres minor; sub, subscapularis; AC, resection

arthroplasty of acromioclavicular joint.

tears. However, we have set a limit on medialization,
as the medial edge of the bone trough does not cross
over the top of ﬂg‘ne humeral head in order to obtain
sufficient muscle force, because the cuff muscles play
an important role in stabilizing the humeral head
toward the glenoid. There are no precise clinical
studies in which the distance of medialization is spec-
ified or the tendon was sutured more medially than in
our cases. There is concern about medialization of the
reinsertion, such as restriction of movement of the
glenchumeral joint as a result of impingement be-
tween the reinsertion and the rim of the glenoid or loss
of the centripetal force of cuff tendons, as well as
occurrence of OA of the glenohumeral joint. There-
fore, we designed this study to evaluate the clinical
and radiographic outcomes of a certain study group
of massive cuff tears treated by Mclaughlin’s proce-
dure. The previous reports of treatment for massive
cuff tears sﬁowed satisfactory results in 76% to 93%
cases of tendon-to-bone repair,? 11418 56% cases
of partial repair,® 35% to 85% cases of muscle or
tendon transfers,'>71¢ and 81% to 92% cases of
grafting.'3:1% In our study, 22 of 25 shoulders (88%)
obtained satisfactory results, which is comparable to
or better than those results despite our inclusion of

selected cases of severe massive cuff tears, although
the difference in the severity of the cuff tears among
those study groups should be taken into consider-
ation. Our results suggest that, when adequate and
sufficient mobilization is performed and the torn ten-
don can be sutured over the top of the humeral head,
a satisfactory clinical result can be expected.

Our stug/y showed excellent cﬁnical results,
whereas OA progressed in 28% of shoulders and
upper migration of the humeral head progressed in
24%. The postoperative progression of OA in the
massive cuff> tear shoulders was reported in 13% to
42% of cases after latissimus dorsi muscle transfer'->
and 36% after debridement.!! Moreover, in the de-
bridement group, 28% of cases advanced toward
cuff tear arthropathy.'! In our study, the progression
was comparatively mild, and no case progressed to
either grade Il or cuff tear arthropathy. The postop-
erative progression of upper migration of the humeral
head was reported in 25% to 50% of cases after
latissimus dorsi muscle transfer.’® The progression
rates of both OA and upper migration ofthe current
study were comparable to or lower than those of other
procedures in the midterm follow-up. Moreover, nei-
ther OA nor upper migration had correlation with the
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clinical results. Nevertheless, because this procedure
causes certain damage fo the cartilage of the humeral
head, further observation is necessary to determine
the long-term results.

The advantages of Mclaughlin’s procedure for se-
vere massive cuff tears are as follows: the operation is
less invasive than other methods, there is no need to
sacrifice other muscles, and there is no need to use
foreign materials. On the other hand, one of the con-
cerns with this procedure is that, as mentioned previ-
ously, the medialized reinsertion of the tendon could
restrict rotation of the humeral head on the glenoid
surface because of impingement between the reinser-
tion and the rim of the glenoid. However, the main
mechanism of improvement of shoulder function with
this procedure is considered to be the effect of restabi-
lizing the humeral head against the glenoid so that the
deltoid muscles can function ef‘Fecﬁve?y. In this situation,
scapulothoracic motion will probably compensate, to a
certain degree, for glenohumeral joint motion, which
should be Sifferent from normal kinematics. Despite that,
satisfactory ROM has been actually achieved in this
series. It is also difficult to expect normal movement of
the glenohumeral joint after any repair or reconstruction
for severe massive cuff tears. The other concern is that,
because the cuff tendons are attached on the humeral
head, it would be difficult to replace the humeral head if
OA progressed severely over time.

In conclusion, satisfactory clinical results were ob-
tained with Mclaughlin’s procedure for severe massive
cuff tears with medialization of the insertion on the top of
the humeral head. Although OA of the glenchumeral
joint and upper migration of the humeral head both
Lave progressed postoperatively in some shoulders, the
incidence rates were no higher than those of other
procedures. Therefore, as a result of the efficient extraar-
ticular and infraarticular mobilization of the tendon
and the medialization of the reinsertfion of the tendon up
to the top of the humeral head, the indication of this
tendonfo-bone repair procedure for massive cuff tears
can be extended beyond the present indication.
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