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Abstract

Aim: The current study aimed to compare the clinical and functional outcomes of the
long-head biceps tendon (LHBT) tenotomy or labrum repair for the biceps-labral com-
plex in the presence of superior labrum anterior-posterior (SLAP) lesion accompanying
Goutallier type 0-I-II rotator cuff injury in patients aged 45 and above who underwent
arthroscopic repair.

Materials and Methods: A retrospective analysis was conducted on 1,148 patients
who underwent arthroscopic shoulder surgery. A total of 223 patients, who underwent
arthroscopic repair for Goutallier type 0, I, and II rotator cuff tears (RCT) and received
simultaneous treatment for SLAP lesions through either LHBT tenotomy or labral repair,
were included in the study. Patients were divided into two groups according to the treat-
ment of SLAP lesions such as tenotomy (n=78) and repair (n=145). Demographic data,
pre-operative, post-operative 3-month, and 12-month range of motion, visual analog scale
(VAS), and Constant Murley Scale (CMS) were compared.

Results: Flexion and external rotation were significantly higher in the tenotomy group,
and internal rotation in the repair group (p<0.001, <0.001, 0.005, respectively). Although
the VAS score was significantly lower in the tenotomy group compared to the repair group
in the 3rd-month postoperative control (p<0.001), the difference between the two groups
disappeared in the 12th-month control (p=0.081). The CMS score was low in the tenotomy
group preoperatively (p=0.015), by the 12-month follow-up, although there was a severe
increase in both groups, there was no statistically significant difference between them
(p=0.071).

Conclusion: The study determined that both LHBT tenotomy and labral repair treat-
ments for SLAP lesions, performed in conjunction with arthroscopic rotator cuff repair,
are successful methods in terms of function, pain, and range of motion changes. It was
observed that flexion and external rotation outcomes were better in tenotomy patients,
while internal rotation was more favorable in patients undergoing labral repair.

@@@@ Copyright (©) 2024 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
AT under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction

noted to occur as a result of heavy lifting, falls onto an

Rotator cuff tears (RCT) are among the most reported
shoulder pathologies, accounting for 20% of cases [1-2].
The rotator cuff is formed by the tendons of the subscapu-
laris, supraspinatus, infraspinatus, and teres minor mus-
cles, converging from the front to the back of the shoulder.
RCT can occur in individuals of all age groups and, if left
untreated, carries the potential for disability [3]. Although
the prevalence of RCT ranges from 9.4% to 39%, it tends
to increase with age [4-8].

Superior labrum anterior-posterior (SLAP) lesions are
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outstretched arm, and direct trauma. Overhead athletes
are noted to be prone to SLAP lesions [9-10]. The lesion,
initially defined by Andrews as a superior labral tear, was
subsequently categorized into four different types with the
introduction of Snyder’s term "SLAP" lesion [9,11]. It
has been noted that intra-articular lesions accompany full-
thickness rotator cuff tears in 74% of cases, with labral
tears being the most observed lesion [12]. In a separate
study, it was shown that 60.5% of patients with fully re-
pairable full-thickness RCT had associated intra-articular
abnormalities [13]. In their study examining patients with
superior labral lesions, Snyder et al. reported that 40%
of them had accompanying RCT [14]. Normal shoulder
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joint range of motion (ROM) is reported to be 180 degrees
for flexion, 90 degrees for external rotation, and between
79-90 degrees for internal rotation [15].

In a prospective randomized study in 2008, Franceschi et
al. argued that repairing a concomitant SLAP lesion is
not necessary in addition to rotator cuff repair in 56 pa-
tients aged 50 and above [16]. In their study, they eval-
uated ROM and the University of California-Los Angeles
(UCLA) scores both before and after the surgery. In the
current study, in addition to ROM values, we conducted
pain assessment using the Visual Analogue Scale (VAS)
and functional evaluation using the Constant Murley Score
(CMS). Increasing score on VAS indicates increased pain
(max 10). The high score in CMS evaluation indicates
increased functional capacity (max 100) [17,18]. The in-
clusion of a large patient population ensures an increased
power of analysis. Additionally, patients with RCT were
limited to Goutallier types 0, I, and II, aiming to eliminate
additional negative effects that could impact the outcomes
of rotator cuff insufficiency.

The current study aimed to compare the clinical and func-
tional outcomes of the long-head biceps tendon (LHBT)
tenotomy or labrum repair for the biceps-labral complex in
the presence of superior labrum anterior-posterior (SLAP)
lesion accompanying Goutallier type 0-I-II rotator cuff in-
jury in patients aged 45 and above who underwent arthro-
scopic repair.

Materials and Methods

The current study was conducted by the principles of the
Declaration of Helsinki. Between 2015 and 2023, a to-
tal of 1148 patients who underwent arthroscopic shoulder
surgery by the lead author were retrospectively reviewed
after obtaining approval from the local institutional re-
view board (Usak University Faculty of Medicine, Clini-
cal Research Ethics Committee [date: 11/01/24, decision
number: 284-284-16]).

Patients aged 45 and above who underwent arthroscopic
repair for Goutallier type 0, I, and IT RCT and received
simultaneous treatment for SLAP lesions through either
biceps tenotomy or labral repair were included in the
study. All patients under the age of 45 (n=231), those
with Bankart lesions (n=63), bone Bankart lesions (n=14),
those with missing parameters in the evaluation (n=71),
individuals with a history of previous surgery on the same
shoulder (n=15), adhesive capsulitis (n=12), inflamma-
tory diseases (n=7), those with isolated SLAP or RCT
(n=102), those without at least 1 year of postoperative
follow-up (n=149), presence of Goutallier type III and
IV RCT (n=151), patients with preoperative LHBT rup-
ture (n==8), individuals who received treatment other than
the one determined for SLAP lesion and RCT treatment
(n=58), and patients who underwent a re-operation on the
same shoulder for any reason or developed a re-tear in the
rotator cuff (n=44) were determined as exclusion criteria
for the study (Figure 1). In the presence of Goutallier type
IIT and IV RCTs, they were excluded from the study due
to the addition of factors that could negatively affect the
treatment process.

Goutallier classification (Types 0-IV) has been utilized in
the grading of RCT [19,20]. After applying the exclusion
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Assessed for eligibility
(n=1148)
Aged under 45 Bankart and bony Bankart lesion
(n=231) (n=77)
Operation history on the same
Missing parameter choulder
(n=71) (n=15)
Adhesive capsulitis and Rotator cuff tear concomitant "
inflammatory disease SLAP lesion SLAP or rotator cuff injury
(n=19) (n=633) (n=102)
Follow-up period less than 1 Goutallier type Ill ve IV
year
(n=149) (n=151)
Those with ruptured long head Those who received different
of the biceps tendon treatments for SLAP lesion or
(n=8) RCT (n=58)
Included patients
Re-operation or re-tear(n=44)
(n=223)

PR

Those who underwent Those who underwent SLAP
tenotomy repair

(n=78) (n=145)

Figure 1. Flowchart

criteria, the patients included in the study (n=223) were
divided into two separate groups such as those who under-
went arthroscopic rotator cuff repair with LHBT tenotomy
for SLAP lesions (n=78) and those who underwent arthro-
scopic rotator cuff repair with labral repair for SLAP le-
sions (n=145). With the help of statistical methods to be
used in the study, it was calculated that there should be
at least 51 patients in each group for the power level to be
0.80.

The data obtained from archival records and demographic
information were evaluated, pre-operative-post-operative
3-month, and 1-year ROM measurements, VAS (0-10)
and CMS (0-100) values were compared between the
two groups separately at pre-operative, post-operative 3-
month, and 1-year intervals.

Surgical technique

Before shoulder arthroscopy surgery, all patients under-
went interscalene nerve block anesthesia for the affected
extremity.

All operations were performed in the lateral decubitus po-
sition. The upper extremity is put into traction with 10
Ibs. of weight. The arm is placed in 40° to 50° of abduction
and approximately 15° of forward flexion.

Landmarks were determined by marking the coracoid pro-
cess, the acromion’s anterior, lateral, and posterior bor-
ders, and the clavicle. The posterior portal was estab-
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lished from the inferior aspect of the posterolateral corner
of the acromion, while the anterior portal was created from
the lateral side of the coracoid process. The imaging was
provided by entering the shoulder joint from the posterior
portal with an arthroscope.

Based on imaging and examination, a decision was made
to perform LHBT tenotomy or labrum repair in the pres-
ence of a SLAP lesion. The decision for LHBT tenotomy
or labral repair was determined based on the presence of
LHBT inflammation, subluxation, and partial rupture at
the time of surgery (Figure 2, 3). If the decision for teno-
tomy was made, a T-shaped cut was made at the junction
of the LHBT and the upper labrum. In the decision to re-

Figure 2. Appearance of partial rupture in the long head

of the biceps tendon.

Figure 3. Type II SLAP lesion repair.
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pair the labrum, after debridement, a 3.5 mm anchor was
placed on the glenoid at 12 o’clock, the ropes of the an-
chor were passed through two separate areas, the superior
labrum and the LHBT adhesion area, with the help of su-
ture lasso, and the tissue was tightly adhered to the bone
with the sliding knot technique. The remaining ropes were
cut and removed.

Subacromial decompression was applied to all patients in
the study concurrently with arthroscopic rotator cuff re-
pair using the double-row technique.

Statistical analysis

SPSS (Statistical Package for the Social Sciences) version
24 (IBM Corp., Armonk, New York, USA) was used for
the statistical analysis. Chi-square and Fisher exact tests
were used for the evaluation of categorical data. A p-
value below 0.05 was considered statistically significant.
The decision to evaluate the data was made based on the
normality analysis conducted using the Shapiro-Wilk test.
A p-value below 0.05 was considered statistically signif-
icant. If the p-value was below 0.05, Mann-Whitney U
analysis was used, assuming that there was a non-normal
distribution. If it was above 0.05, the independent t-test
was used, assuming that it was in normal distribution. A
p-value less than 0.05 was considered significant. Post hoc
analysis was performed using the G*power 3.1.9.7 program
(Heinrich-Heine-Universitit Diisseldorf, GERMANY).

Results

Of the patients included in the study, 137 (61%) were fe-
male, with a mean age of 53.52+8.2 years (45-79), while
the mean age for males was 54.714+8.64 years (45-79)
(p=0.246). When the tenotomy (n=78) and labral repair
(n=145) groups were compared, no statistically significant
difference was found between mean age, gender, and dom-
inant extremity use (p=0.146, 0.085, 0.099, respectively).
When the Goutallier grades between the two groups were
examined, they were found to be statistically insignificant
(p=0.165) (Table 1).

There was no statistically significant difference between
the preoperative flexion, internal rotation, and external ro-
tation values in the ROM evaluation between the groups

Table 1. Demographic data.

Tenotomy Repair p-value Total
Age median (IQR) 53 (12) 53 (10) 146 53 (11)
[95% CI] [53.07-57.16]  [52.06-54.67] [52.87-55.08]
Sex 54/24 83/62 .085™* 137/86
Female/Male (n)
Dominant arm/ non- 48/30 105/40 099 153/70
dominant arm (n)
Goutallier type 4/32/42 11/75/59 165™** 15/107/101
o/1/11
N 78 145 223

IQR: interquartile range, Cl: confidence interval, *: Mann-Whitney U, **: Fisher-
exact, ***: Chi-square.
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Table 2. Comparison of range of motion (ROM).

Tenotomy Repair p-value”
Before the operation
median (IQR) [95% ClI]
F 95 (37.5) [92.1-106] 100 (30) [101-108.7) 239
IR 60 (15) [54.4-58.9] 60 (10) [58.1-60.7] 08
ER 40 (15) [35.9-40.5] 35 (20) [34.3-38] 138
3-months
median (IQR) [95% CI]
F 130 (26.25) [128.1-136.2] 120 (35) [121.6-127.3] 001
IR 65 (10) [62.8-66.3] 70 (10) [65.5-67.6] 089
ER 65 (15) [60.9-62.6] 55 (15) [56.4-59.1] <001
12-months
median (IQR) [95% CI]
F 175 (21) [165.1-170.5) 160 (13) [162.5-161] <.001
IR 75 (7) [73.7-76) 77 (5) [76.4-78.1] 005
ER 84 (12) [79.6-82.8] 75 (9) [74.2-76.3] <.001

IQR: interquartile range, Cl: confidence interval, F: flexion, IR: internal rotation, ER: external
rotation, *: Mann-Whitney U.

Table 3. Comparison of pain with the Visual Analogue
Scale (VAS).

Tenotomy Repair p-value”

Before the operation 6.5(3) 5(3) 026
median (IQR) [95% CI] [5.8-6.6] [5.3-5.9] ’
3-months 4(2) 5(2)

<.001
median (IQR) [95% Cl] [3.6-4.1] [5-5.5]
12-months 2(1) 2(1)

.081

median (IQR) [95% CI] [1.2-1.7] [1.5-1.8]

IQR: interquartile range, Cl: confidence interval, F: flexion, IR: internal rotation, ER:
external rotation, *: Mann-Whitney U.

Table 4. Comparison of functional status with Constant
Murley Scale (CMS).

Tenotomy Repair p-value”
Before the operation 58 (6) 61(5)
015*

median (IQR) [95% Cl] [57-59.4] [58.8-60.6]
3-months 73.5 (13) 69 (15)

<.001"
median (IQR) [95% CI] [73.4-76.5] [68.8-71.5]
12-months 83.77+3.63 84.69+3.5

071"
meanzSD (min-max) (75-90) (75-90)

SD: standard deviation, IQR: interquartile range, CI: confidence interval, *: Mann-
Whitney U, **: Independent T-test

(p=0.239, 0.08, 0.138, respectively). It was determined
that flexion and external rotation values were statistically
significantly higher in the tenotomy group at the 3 months
after operation (p=0.001, <0.001, respectively), while in-
ternal rotation did not create a significant difference be-
tween the two groups (p=0.089). At the last follow-up at
1 year, it was determined that flexion and external rota-
tion were statistically significantly higher in the tenotomy
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group (both p<0.001), while internal rotation was higher
in the labral repair group (p=0.005). While there was no
statistically significant difference between the two groups
in the pre-operative ROM, at the final follow-up, it was
found that flexion and external rotation were significantly
higher in the tenotomy group, and internal rotation was
significantly higher in the repair group (Table 2). When
pre-operative and final follow-up values were compared, in
the tenotomy group, there was a 69% increase in flexion,
a 32% increase in internal rotation, and a 113% increase
in external rotation. In the repair group, there was a 55%
increase in flexion, a 30% increase in internal rotation, and
a 108% increase in external rotation (all p<0.001).

When comparing the VAS scores between the two groups,
it was determined that it was higher in the tenotomy
group before the operation (p=0.026), was lower in the
3rd month (p<<0.001), and there was no difference between
them in the 1st year (p=0.071), which was the last con-
trol. The pain score, which was initially high in the teno-
tomy group, significantly decreased within the same group
at 3 months, but no significant decrease was observed in
the repair group (Table 3). When preoperative and final
follow-up values were compared, a 77% reduction in pain
was observed in the tenotomy group, and a 70% reduction
in pain was observed in the repair group (both p<0.001).

When evaluated with the Constant Murley Score in func-
tional evaluation, it was higher in the labral repair group
before the operation (p=0.015), although it increased
at the 3rd-month control, it was found to be statisti-
cally significantly lower compared to the tenotomy group
(p<<0.001). The functional score, which was initially lower
in the tenotomy group, increased more at 3 months com-
pared to the other group, but at the 12-month follow-up,
despite a severe increase in both groups, no statistical dif-
ference was observed (p=0.071) (Table 4). When preoper-
ative and final follow-up values were compared, there was
a 44% increase in function in the tenotomy group and a
42% increase in the repair group (both p<0.001).

In our retrospective study, power (1-b) in post hoc analysis
was calculated as 0.966 (sample size [n1=78 — n2=145],
effect size d=0.5, and a error probability=0.05).

Discussion

In the current study, it was observed that successful results
were obtained in both LHBT tenotomy and labrum repair
methods applied in the treatment selection of SLAP lesions
in the ROM, VAS, and CMS values examined in the case
of concomitant RCT and SLAP lesions. During the preop-
erative ROM measurements, there was no statistically sig-
nificant difference between the two groups (flexion, inter-
nal rotation, and external rotation respectively, p=0.239,
0.08, 0.138). However, in the final follow-up, flexion and
external rotation were significantly higher in the tenotomy
group (both p<0.001), while internal rotation was found to
be significantly higher in the repair group (p=0.005). Al-
though there were severe improvements in VAS and CMS
compared to the pre-operative values, at the last follow-
up, there was no statistically significant difference between
the groups (p = 0.081, .071, respectively).

Franceschi and colleagues [16] compared LHBT tenotomy
and labral repair procedures for SLAP lesions in the pres-
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ence of RCT and SLAP lesions in their study compris-
ing 56 patients aged 50 and above. In their study where
the degree of RCT was not specified, the evaluation in-
cluded ROM and the UCLA score. They demonstrated
a significant increase in the UCLA score, rising from 10.1
to 32.1 in the tenotomy group (n=27) and from 10.4 to
27.9 in the repair group (n=29) (p<0.001). In the cur-
rent study, instead of the UCLA score, the CMS values
used increased from 58.2 to 83.8 in the tenotomy group
(n=78) and from 59.7 to 84.7 in the repair group (n=145)
(p<0.001). In Franceschi et al.’s study [16], significant
increases were observed in the ROM values for flexion, ex-
ternal rotation, and internal rotation compared to preop-
erative values (all p<0.001). In the current study, signifi-
cant increases in all ROM values compared to preoperative
values were observed (all p<0.001). However, unlike the
study by Franceschi et al. [16], internal rotation values
were measured higher in the labral repair group compared
to the tenotomy group (p<0.001).

Kim et al. [21] examined 36 patients with concomitant
RCT extending from large (less than 3 cm) to massive
and SLAP lesions who were 60 years and older. They di-
vided the patients into two groups based on the SLAP
treatment, with LHBT tenotomy performed in 16 patients
and labral repair in 20 patients. While there was no sta-
tistical difference in the UCLA score before the operation
(p=0.744), they found an increase in both groups at the
final follow-up. However, the tenotomy group had a higher
increase compared to the repair group (p=0.007). In the
current study, in which large and massive tears were ex-
cluded from the evaluation and the average age was 54,
it was determined that although the CMS score was sta-
tistically significantly higher in the labrum repair group
preoperatively (p = 0.015), the statistical difference be-
tween both groups disappeared at the last follow-up (p =
0.071). The reason for the disappearance of the difference
at the final follow-up could be the significant difference
observed preoperatively.

Abbot et al. [22] conducted a study with 38 patients where
they applied debridement and labral repair for SLAP le-
sion treatment in conjunction with rotator cuff repair,
comparing UCLA scores and ROM. They showed that the
UCLA score increased from 17.4 to 34 in the debridement
group (n=20) and from 17.9 to 31 in the repair group
(n=18) (p<0.001). In their study where pre-operative
ROM values were not provided, they found that in the
final assessments, the internal and external rotation val-
ues were higher in the debridement group compared to
the repair group (both p<0.001), while there was no sta-
tistically significant difference in the flexion (p=0.08). In
the current study, where LHBT tenotomy (n=78) was ap-
plied instead of debridement for the treatment of SLAP
lesions, it was found that the internal rotation value was
higher in the repair group (n=145) (p=0.005), while the
flexion value was higher in the tenotomy group (p<0.001).
The inability to predict the healing of the labrum when
debridement is applied for Type II SLAP lesions may be
the reason for these differences.

Lim et al. [23] conducted a series of 35 patients aged
45 and older, in which they compared LHBT tenodesis
(n=18) and labral repair (n=17) using ROM, VAS, and
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CMS in the simultaneous treatment of rotator cuff repair
and SLAP lesion. They observed that; the VAS score de-
creased from 4.6 to 1.7 in the tenodesis group and from
5.4 to 1.6 in the repair group (both p<0.001), The CMS
values increased from 61 to 80 in the tenodesis group and
from 64 to 83 in the repair group (both p<0.001), and
ROM measurements increased compared to preoperative
values (p<0.001-0.049). In their final assessments, they
did not find any statistical differences between groups in
terms of flexion, external rotation, and internal rotation
values (p=0.546, .961, .443, respectively). In this study,
in which tenodesis was applied instead of the tenotomy
method, although there was similarity with the current
study in terms of VAS and CMS values, the flexion, in-
ternal rotation, and external rotation at the final follow-
up results in different values in our study (p<0.001, .005,
<.001, respectively).

Our current study has some limitations. The retrospec-
tive nature of the study is inherently limiting. The lack
of additional criteria in functional assessment can also be
considered a limitation. The fact that all cases were per-
formed by a single surgeon and the high number of cases
are strengths of the study.

Conclusion

In our study investigating the difference between LHBT
tenotomy and labral repair in conjunction with arthro-
scopic rotator cuff repair for concomitant rotator cuff in-
jury and SLAP lesion, we found that functional, pain, and
range of motion values significantly improved with both
treatment methods compared to preoperative levels. How-
ever, flexion and external rotation outcomes were better in
the tenotomy group, while internal rotation outcomes were
better in the labral repair group.
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