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OZET

Omuz sikisma sendromu ve rotator manset yirtigl cerrahi tedavisine biceps tenotomisinin etkileri

Amag: Bu ¢alismada omuz sikisma sendromu ve rotator mangset yirtigl cerrahi tedavisinde yapilan biceps tenotomisinin tedavi sonuglar
Uzerine olan etkisi degerlendirilmistir.

Gere¢ ve Yontem: 23 omuz degerlendirmeye alinmistir. Ortalama yaglari 55.1 olan hastalar ortalama 32.6 ay takip edildi. Hastalar
teshislerine ve yapilan cerrahi mudahaleye gore dort ayr gruba ayrilmistir. Grup 1 subakromiyal dekompresyon uygulanan 5 omuz, Grup
2 subakromiyal dekompresyon ve biceps tenotomisi uygulanan 7 omuz, Grup 3 subakromiyal dekompresyon ve rotator manset tamiri
uygulanan 5 omuz, Grup 4 subakromiyal dekompresyon, rotator manset tamiri ve biceps tenotomisi uygulanan 6 omuzdan olusmaktadir.
Galismada grup 2, kontrol grubu olarak degerlendirilen grup 1 ile, grup 4 de kontrol grubu olarak degerlendirilen grup 3 ile karsilastiriimistir.
Gruplar operasyon oncesi ve sonrasi Constant ve UCLA (University of California, Los Angeles) omuz skorlari ile degerlendirilmistir. Sonuglar,
anlamlilik p<0.05 diizeyinde olacak sekilde degerlendirilmistir.

Bulgular: Grup 3 hari¢ tim gruplarda ameliyat oncesine gore anlamli dizelme gorulmustur.

Sonu¢: Omuz sikisma sendromu ve rotator manset yirtigi cerrahisi tedavisinde eklenen artroskopik biceps tenotomisi basit, hizli ve
ameliyat sonrasi ek rehabilitasyona gerek duyulmamasi nedeniyle de tedavide iyi bir secenek olarak dustinilebilir.

Anahtar kelimeler: Rotator kilif, tenotomi, omuz sikisma sendromu

ABSTRACT

Results of biceps tenotomy in the treatment of shoulder impingement and rotator cuff tears

Objective: Outcomes of biceps tenotomy with surgical treatment of rotator cuff tears and subacromial impingement was evaluated.
Materials and Methods: Twenty-three shoulders were evaluated. Average age was 55.1 and patients were followed up meanly for 32.6
months. Patients were randomized into 4 groups according to their diagnosis and surgical treatment. Group 1 had 5 shoulders subacromial
decompression performed alone, group 2 had 7 shoulders with additional biceps tenotomy. Group 3 had 5 shoulders subacromial
decompression and rotator cuff repair performed, group 4 had 6 shoulders with additional biceps tonotomy. Group 2 was compared with
group 1 as a control group and group 4 with group 3. Groups were compared according to their own preoperative and postoperative
Constant and UCLA rating scales. The level of significance was set at p<0.05.

Results: Except group 3, postoperative significant increase in scores was detected in all groups.

Conclusion: As a result, arthroscopic tenotomy of long head of biceps tendon is easy and quick, with less need of post operative
rehabilitation compared to tenodesis.

Key words: Rotator cuff, tenotomy, shoulder impingement syndrome

Bakirkdy Tip Dergisi 2015;11:74-81

Yazisma adresi / Address reprint requests to: Dr. Selim Ergiin
Marmara University, Pendik Training and Research Hospital, Orthopedics
and Traumatology Clinic, Istanbul

Telefon / Phone: +90-533-601-1472

Elektronik posta adresi / £-mail address: drselimergun@gmail.com
Gelis tarihi / Date of receipt: 26 Eylll 2014 / September 26, 2014
Kabul tarihi / Date of acceptance: 17 Kasim 2014 / November 17, 2014

74 Bakirkoy Tip Dergisi, Cilt 11, Say1 2, 2015 / Medical journal of Bakirkdy, Volume 11, Number 2, 2015



INTRODUCTION

houlder has the widest range of joint motion in

human body, that is why we see much more problems
of shoulder in compare to other joints. Subacromial
impingement and rotator cuff pathologies are the most
frequent ones. Working conditions, sports injuries and
degenerative changes are some of the reasons for these
pathologies.

Studies show us that either subacromial impingement
or rotator cuff tears are usually accompanied by lesions
of long head of biceps brachii tendon (LHBT). Lesions of
the LHBT are common and when not treated, they may
be responsible for persistent pain, as well as functional
impairment of the shoulder. LHBT lesions might be alone
but more frequently they are associated with more
complex disorders, such as shoulder instability or
supraspinatus tendon tears.

The long head of biceps brachii tendon which arises
from the superior labrum at the supraglenoid tubercle
above the humeral head and has a long tendinous
portion which traverses a substantive route within the
shoulder and then extra-articular before joining the
musculo-tendinous junction at the level of the humeral
neck. LHBT has a weak depression effect in association
with the intact cuff depressing the humeral head. If there
is massive rotator cuff tear, depressing and stabilizing
effect of supraspinatus on humeral head will be
diminished and humeral head will move proximally. LHBT
will try to prevent this migration. Stabilizing and even a
little depressing effects of LHBT have been shown in
biomechanical studies on cadaver (1,2). Kido et al. showed
the active depressor effect of LHBT in shoulders with
rotator cuff tears (3). While depressing the shoulder, LHBT
will impinge between acromion and humeral head.
Besides, tendinits will occur because of inflammation.
This situation is an important additional factor on
shoulder pain in patients with rotator cuff tears. The
decision about whether to proceed with conservative or
surgical management of LHBT lesions might depend on
the associated shoulder disorders and the duration of the
symptoms.

In presence of chronic impingement and rotator cuff
tears which do notrespond to conservative managements
(rotator cuff strengthening exercises, subacromial steroid
injections, etc.), surgery may be the choice of treatment.
Purpose of the surgery either arthroscopic or open, is

A. N. Aydemir, S. Ergiin, L. Berkem, O. S. Poyanli, i. Esenkaya, H. K. Akan

subacromial decompression, removal of the bony spurs
beneath the acromion and repair of the rotator cuff tear
if possible.

Surgical management of lesions of LHBT is tenotomy
or tenodesis of the tendon. However functional outcome
after tenotomy is a contradiction. Many studies including
electromyographic (EMG) measurements show the long
head of biceps muscle as an elbow controlling muscle
rather than shoulder. Based on this evidence, tenotomy
of long head of biceps will have few limitationon shoulder
joint movements (4-6).

In this study we aimed to show clinical effects of
tenotomy of LHBT on patients who referred our clinic
with shoulder pain and diagnosed with subacromial
impingment syndrome with or without a rotator cuff
tear.

MATERIAL AND METHODS

Between the years 2005-2010, inGoztepe Training
and Research Hospital, forty three shoulders of forty two
patients (male and female patients, aged 30 years and
older) diagnosed withsubacromial impingement
syndrome with an intact rotator cuff tendon or a rotator
cuff tear (partial or full thickness tears), accompanying
LHBT lesions (tenosynovitis, subluxation, dislocation or
partial rupture of the tendon), met the criteria for
enrollment, and treated surgically due to the failure of
conservative treatment. However only twenty three
shoulders of twenty two patients could be followed up
and included for the study. Patients with following criteria
were excluded: (1) previous surgery of the affected
shoulder, (2) mental handicap, (3) a lack of willingness to
return for all scheduled follow-up visits, (4) any previous
upper extremity neurological disorder or diagnosis based
upon physical examination, (5) acute (<3 months)
complaints.

This study would seek to compare the efficacy of
biceps tenotomy in the treatment of subacromial
impingement syndrome and rotator cuff tears. The end
point would be the postoperative differences in Constant
and UCLA shoulder scores between the groups in follow-
up. Patients were catogorized according to their diagnoses
and surgical managements. Average age was 55.1 and
patients were followed up for average 32.6 months.
Patients were randomized into four groups according to
their diagnosis and surgical treatments. Group 1 was
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composed of five shoulders and only subacromial
decompression was performed; Group 2 was composed
of seven shoulders, subacromial decompression and
tenotomy of LHBT were performed; Group 3 was
composed of five shoulders, subacromial decompression
and rotator cuff repair were performed; Group 4 was
composed of six shoulders, subacromial decompression,
rotator cuff repair and tenotomy of LHBT were performed
(Table 1, 2). In this study, rotator cuff tear patterns were
radiologically classified by senior author according to
Magnetic Resonance Imaging (MRI) views. Classification
was done according to Southern California Orthopaedic
Institute rotator cuff classification system (SCOI) (Table 1),
and rotator cuff repair was done only in patients with
class A3, A4, B3, B4, or C1 to C4 rotator cuff tears. However
patient selection for tenotomy of LHBT was done
randomly. By the way all patients in group 1 and group 2
had the same radiological (MRI) features preoperatively,
also in group 3 and group 4 as well.

Surgical Technics and Post-operative Rehabilitation

All patients were operated in beach chair position
and under general anesthesia. First diagnosticarthroscopic
view of subacromial area was performed. Subacromial
decompression was performed to all patients
arthroscopically. Then after, tenotomy of LHBT was also
performed arthroscopically in group 2 and group 4.
Rotator cuff repairs were performed with mini-open
technique. However, one patient with massive-retracted
rotator cuff tear could not be repaired and only
subacromial decompression and tenotomy of LHBT was
performed. Popeye sign was detected in two patients
after tenotomy of LHBT. Hemovac drain was used in
every patient. Patients with rotator cuff repairs were
follwed up by arm sling with a 30 degree abduction
pillow, and others with an only arm sling. All patients
were taken to physical theraphy and follow-up program
at the second day postoperatively.

Evaluations were done with Constant and UCLA
shoulder scala tests preoperatively and postoperatively.
Statistical analyses were done by the use of NCSS 2007
pack program. Group datas were evaluated by Wilcoxon
test. Mann-Whitney-U test was used to compare datas in
between groups and Chi-Square test to compare
qualitative datas. Statistical significance was determined
at a p value less than 0.05.

RESULTS

All the twenty two patients were followed up post-
operatively at a mean 32.6 months period. Ten of twenty
three shoulders in this study were in the group without
tenotomy of LHBT and remaining thirteen shoulders
were in the group with tenotomy of LHBT. Groups showed
no significant differences in age population, except group
3 (49.6+4.56) was younger than group 4 (65.17+10.63),
(p<0.05).

Post-operative Constant scores had a statistically
significant increase when compared to pre-operative
ones in group 1 (19.4+11.74 to 67.6+9.92; p<0.05), group
2 (33+£20.08 to 69.14+17.14; p<0.05) and group 4
(20.83+5.38 to 67.33+22.54; p=0.028) (Table 3, 4).
However, group 3 didn’t have a similar increase between
preoperative (31.4+24.38) and postoperative (73.8+10.38)
Constant scores (p>0.05). When Constant scores of
groups 1 and 2 were compared with each other

Table 1: Southern California Orthopaedic Institute Rotator Cuff
Classification System (18)

Comprehensive classification including the size position and quality
of tendon.

Location

A - Articular surface
B - Bursal surface
C - Complete tear

Partial thickness tears (A or B)

0 - Normal

1 - Minimal superficial bursal or synovial irritation or slight capsular
fraying over a small area

2 - Fraying and failure of some rotator cuff fibres in addition to
synovial bursal or capsular injury.

3 - More severe rotator cuff injury fraying and fragmentation of
tendon fibres often involving the whole of a cuff tendon, usually
<3cm

4 - Very severe partial rotator cuff tear that contains a sizeable flap
tear and more than one tendon

Full thickness rotator cuff tears (C)

C1 - Small complete tear, pinhole sized

C2 - Moderate tear <2cm of only one tendon without retraction

(3 - Large complete tear with an entire tendon with minimal
retraction usually 3-4 cm

C4 - Massive rotator cuff tear involving 2 or more rotator cuff tendons
with associated retraction and scarring of the remaining tendon.
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Table 2: Patient properties (M: Male, F: Female, D: Subacromial decompression, D+R: Subacromial decompression and rotator cuff repair)

Patient Age Gender Side Operation Tenotomy Preop Postop Preop Postop Follow up
of LHBT constant constant UCLA UCLA (months)

1 60 M R D - 26 73 7 34 67
2 60 M R D - 12 65 6 34 25
3 38 M R D - 37 58 16 17 42
4 48 F L D - 10 60 5 31 22
5 67 M R D - 12 82 7 35 19
6 65 F R D + 31 37 14 15 68
7 55 M L D + 67 85 20 35 54
8 56 M L D + 16 86 7 35 64
9 52 F L D + 8 72 7 32 48
10 47 F R D + 36 79 11 35 30
11 31 F R D + 49 63 14 15 47
12 50 F L D + 24 62 10 35 32
13 45 M R D+R - 8 86 7 35 46
14 47 M R D+R — 63 63 19 19 16
15 57 F R D+R - 23 65 7 26 28
16 49 M L D+R - 51 83 13 31 11
17 50 F R D+R B 12 72 6 35 10
18 78 M L D+R + 24 71 8 35 44
19 65 F R D+R + 20 71 10 35 10
20 56 F R D+R + 12 83 6 35 32
21 78 M R D+R + 19 25 7 10 10
22 54 F R D+R + 22 65 9 29 13
23 60 F R D+R + 28 89 10 32 12
Table 3: Constant score comparison between groups 1 and 2

Group 1 Group 2
Constant Mean+SD Median Mean+SD Median MW p
Pre-operative 19.4£11.74 12 (11-31.5) 33+20.08 31 (16-49) 11 0.290
Post-operative 67.6£9.92 65 (59-77.5) 69.14£17.14 72 (62-85) 14 0.570
VA -2.02 -2.37
P 0.043 0.018
Table 4: Constant score comparison between groups 3 and 4

Group 3 Group 4
Constant Mean+SD Median MeantSD Median MW p
Pre-operative 31.4+£24.38 23 (10-57) 20.83+5.38 21 (17.25-25) 13.5 0.784
Post-operative 73.8£10.38 72 (64-84.5) 67.331£22.54 71 (55-84.5) 14 0.854
VA -1.83 -2.20
P 0.068 0.028

according to their pre- and post-operative Constant
values, no statistically significant difference was
detected. Group 3 and 4 also did not have a statistically
significant difference in between pre- and post-
operative Constant scoreswhen compared to each other
(Table 3, 4).

As such in Constant score, post-operative UCLA
scores showed smilar increase when compared to pre-
operative ones in group 1 (8.2+4.44 to 30.2+7.53; p<0.05),
group 2 (11.86+4.6 to 28.86+9.53; p<0.05) and group 4

(8.33+1.63 to 29.33+9.77; p<0.05). However, group 3
didn’t show a statistically significant increase in between
preoperative (10.4+5.55) and postoperative (29.2+6.8)
UCLAscores.When UCLA scores of groups 1 and 2 were
compared with each other according to their pre- and
post-operative scores, no statistically significant
difference was detected. Group 3 and 4 also did not
have a statistically significant difference in pre- and
post-operative UCLA scores when compared to each
other (Table 5, 6).
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Table 5: UCLA score comparison between groups 1 and 2

Group 1 Group 2
UCLA Mean+SD Median Mean+SD Median MwW p
Pre-operative 8.2+4.44 7 (5.5-11,5) 11.86£4.6 11 (7-14) 8 0.116
Post-operative 30.2£7.53 34 (24-34.5) 28.86+9.53 35 (15-35) 15 0.673
VA -2.03 -2.38
P 0.042 0.018

Table 6: UCLA score comparison between groups 3 and 4

Group 3 Group 4
UCLA Mean+SD Median Mean+SD Median MW p
Pre-operative 10.4£5.55 7 (6.5-16) 8.33+1.63 8.5 (6.75-10) 14.5 0.926
Post-operative 29.2+6.8 31 (22.5-35) 29.3319.77 33.5 (24.25-35) 13 0.702
A -1.83 -2.20
P 0.068 0.028
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Figure 1a: Pre-operative anteroposterior (AP) radiography of

. ) > Figure 1b: Pre-operative MRI of the right shoulder. Coronal
the right shoulder shows osteophytes in subacromial space.

slide shows edema in subacromial bursa and partial tear in
supraspinatus tendon.

Figure 1c: Pre-operative MRI of the right shoulder. Axial ~ Figure 1d: Post-operative AP radiograbhy of the right
slide shows biceps tendon sheath fluid collection. shoulder shows burrred osteophytes in subacromial space.
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Figure 2a: Pre-operative anteroposterior (AP) radiography of
the right shoulder shows osteophytes in subacromial space.

L4
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Figure 2c: Pre-operative MRI of the right shoulder. Axial
slide shows biceps tendon sheath fluid collection.

Case Samples

Case 1; 60 years old male patient, subacromial
decompression was done on right shoulder (Figure 1
a,b,cd).

Case 2; 65 years old female patient, subacromial
decompression, rotator cuff repair and LHBT tenotomy
were done (Figure 2 a,b,c,d).

DISSCUSSION
In a series by Gill et al. including 30 patients with a

mean age of 50 years, it was reported that simple
arthroscopic tenotomy of LHBT provides a significant pain
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Figure 2b: Pre-operative MRI of the right shoulder. Coronal
slide shows edema in subacromial bursa and full-thickness
tear in supraspinatus tendon.

Figure 2d: Post-operative AP radiography shows anchors
used in rotator cuff repair.

reduction and an increase in function (7). Klinger et al.
evaluated 41 shoulders with irrepairable massive rotator
cuff tear and performed 24 subacromial debridement
alone and 17 subacromial debridement together with
tenotomy of LHBT (8). In both groups, they found a
statistically significant increase inpostoperative Constant
scores whencompared to the preoperative ones.
However there was no statistically significant difference
when groups (debridmentalone vs. debriment+tenotomy)
were compared with each other. Similarly in our study,
patients with tenotomy of LHBT showed a significant
improvement in postoperative Constant scores compared
to the preoperative values. We also observed an
improvement in the Constant scores of the patient
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groups with tenotomy of LHBT but this improvement
was not statistically significant. In our study, mean follow
up time was 32.6 months, which is consistent with the
study of Klinger et al. Postoperative mean Constant and
UCLA scores were found to be inceased in all groups
compared with the preoperative values. This increase
was again consistent with the literature. Klinger et al.
also found the incidence of pain in the early postoperative
period was higher in biceps tenotomy group. Whereas in
our study, an inter-group pain assessment was not
performed in the early postoperative period (8). Maynou
et al. in their series including 40 patients, have
implemented biceps tenotomy procedure in all patients
with irreparable full thickness rotator cuff tear and found
successful mid-term follow-up results (9). Boileau et al. in
their study have also found similar results showing that
biceps tenotomy or tenodesis is useful for the patients
with irreparable rotator cuff tear (10). The success of the
operation is found to be lower in patients with atrophic
teres minor muscle.

Tenosynovitis of LHBT has been charged of being one
of the major cause of pain in shoulders with subacromial
impingement and rotator cuff pathologies. The two most
common procedures for LHBT lesions are tenotomy and
tenodesis (11). There is no consensus regarding the most
effective surgical procedure. Age, activity level and
cosmetic results are the factors affecting the choice of
either tenotomy or tenodesis. Some authors have
claimed that tenotomy is superior because it has the
advantages of easier execution and, when performed
alone, needs fewer restrictions during the postoperative
period with an earlier return to activity and reported
satisfactory results in most patients treated with this
technique. On the other hand postoperative pain, muscle
cramping and cosmetic deformity (retraction of the
biceps tendon; popeye sign) are the possible
complications of tenotomy. Similar good results in
patients treated with tenodesis of the LHBT were
reported. This technique is a bit laboring when compared
to tenotomy, but seems to be able to prevent some of
the mentioned complications (11,12). Koh et al. applied
biceps tenodesis in 45 patients with a pathology in the
long head of the biceps tendon, as well as tenotomy in
45 patients (13). When these two groups of patients
were compared in terms of popeye sign, pain during the
contraction of the arm and elbow flexion strength in the
postoperative period; It was shown that popeye sign is

significantly more common in the tenotomy group. No
significant difference was observed between contraction
pain and elbow flexion strength (13). In our study, we
observed popeye sign in two patients of the tenotomy
groups. There was no difference in terms of contraction
pain and elbow flexion strength when compared to the
healthy sides.

Most of the studies in literature about tenotomy in
patients with rotator cuff pathologies have a common
point about the clinically inconsiderable complications
(11). In a cadaver study conducted by Ahmad et al., the
incidence of cosmetic deformities after tenotomy
procedure was found to be lower in hypertrophied
tenosynovitis of the long head of the biceps. They
observed that a more force is required to cleave the
hypertrophied tendon compared to the intact one (14). In
a study conducted by Kelly et al. it was reported that
70% of 160 patients have “Popeye” sign and 38% had the
complaint of elbow pain and loss of strength (15).
“Popeye” sign is a cosmetic problem described as a
bulking of biceps on anterior and distal part of the arm,
which was seen in 2 out of 23 shoulders and not
considered as a problem by both these patients in our
series. None of our patients had loss of the shoulder
stability, radiological evidence of glenohumeral joint
arthrosis, and loss of the strength of the elbow joint.

Another issue mentioned in the literature is the
superior migration of the humeral head and possible
resulting acromiohumeral and glenohumeral arthritis
due to the removal of inhibitory effect of the tendon
after tenotomy. In an article published by Szabo together
with Boileau and Walch, it was showed that the fatty
degeneration of the infraspinatus muscle is the most
important factor in narrowing of the acromiohumeral
distance after tenotomy or tenodesis of LHBT performed
in a total of 379 shoulders. Additively, they showed that
tenotomy of LHBT procedure have no effect on the
progression of radiographic changes regarding the
development of glenohumeral arthritis (16-18). In our
series, despite the short follow-up period, none of the
patients had a radiological evidence of progressive
glenohumeral joint arthrosis.

The weak points of our study have been considered
to be the small number of the patient population, the
presence of a bias emerging from inter-evaluator
variability of the muscle assessments, and the absence
of an objective measurement criteria used to measure
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compliance with home exercise program.

As a result of this study, in consistent with the other
studies in the literature, tenotomy of LHBT can be
performed in patients with subacromial impingement
syndrome, rotator cuff pathology and biceps tendon
complaints. Unnecessity of additional rehabilitation
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