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INTRODUCTION 

Biceps tendon pathology usually is accompanied with rotator 
cuff tears. Such tears can cause intense pressure and friction on 
the tendon of the biceps muscle [1]. This pressure damages the 
biceps muscle and causes pathology in up to 76% of patients who 
have undergone arthroscopic rotator cuff repair [2]. 

Commonly, this problem is treated by biceps tenodesis or te-
notomy [3,4]. Long head of the biceps tendon (LHBT) tenodesis 
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refers to connection of this tendon to the proximal end of the 
humerus. This is performed to maintain resting muscle length, 
minimize cramping, prevent cosmetic deformity and muscle at-
rophy, and maintain elbow flexion and supination strength [5,6]. 
Tenodesis is suggested for young and active patients with loss of 
less than 50% of tendon fibers and internal sublocations of the 
biceps tendon muscle [7,8]. 

LHBT tenodesis is a reliable treatment for rotator cuff repair. 
Among more than 15 techniques for tenodesis [9], intra-articular 
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tenodesis of the LHBT was conducted in this study. The biceps 
muscle tendon, which is between the site of LHBT tenodesis and 
its attachment to the supraglenoid, was considered the proximal 
end of the LHBT (PELHBT). There is no consensus on perfor-
mance of tenodesis with or without PELHBT detachment. 
Kandeel [10] reported that, although biceps tenodesis without 
PELHBT detachment can be accompanied by disadvantages such 
as range deficits in external rotation and relatively high preva-
lence of post-surgery tenderness and pain, the final results are 
acceptable. On the other hand, detachment of the tendon can 
cause instability, dysfunction, and significant upward migration 
of the humerus to the subacromial space [11,12]. 

As few studies have compared the results of tenodesis with or 
without detachment of the PELHBT, the need for such detach-
ment is not known. This study aims to compare the results of 
tenodesis with or without detachment of PELHBT from the su-
praglenoid tubercle to determine the optimal surgical method. 

METHODS 

The protocol for this study was approved by the Institutional Re-
view Board of Islamic Azad University (IRB No. 3521). All pro-
cedures followed were in accordance with the ethical standards 
of the responsible committee on human experimentation (insti-
tutional and national) and with the Helsinki Declaration of 1975 
in its most recently amended version. Informed consent was ob-
tained from all patients included in the study 

Study Design 
This is a cross-sectional retrospective study performed in Poursi-
na Hospital, Rash, I.R. Iran. All patients with a background of 
LHBT pathology (tenosynovitis, partial dislocation, dislocation, 
and tendon tear) accompanied by full thickness rotator cuff tear 
were included in the study at least 2 years after surgery. Patients 
with a history of shoulder surgery, psychological diseases, unwill-
ingness to participate in the study, lack of complete surgical re-
pair of the rotator cuff, neurological diseases involving the affect-
ed shoulder, pain in both shoulders, and a life expectancy of less 
than 2 years were excluded from the study. Finally, 57 patients 
(57 shoulders) were included in the study. All the patients had 
results available for at least a positive biceps test (biceps instabili-
ty or active comparison test, speed test, or Yergason’s test). The 
patients also had at least one of the following lesions requiring 
surgery: inflammatory lesion, partial tear, dislocation, superior 
labrum anterior, or posterior lesion. All patients underwent MRI 
before arthroscopic cuff repair and LHBT tenodesis. However, 
the decision to perform tenodesis was based on biceps pathology 

during surgery. 
After arthroscopic repair and LHBT tenodesis in patients who 

underwent surgery during 2014 to 2016, the PELHBT was de-
tached from its adhesion (group 1). In years between 2017 and 
2019, it was assumed that PELHBT was needed for shoulder joint 
stabilization and prevention of humerus head migration, and de-
tachment was not performed (group 2). 

Data Collection 
Demographic information (age, sex, involved shoulder, and 
dominant hand) and radiographic findings including acromial 
type were extracted from the patients’ medical files. Therapeutic 
outcomes were investigated by evaluation of patient satisfaction 
rate and pain based on visual analog scale (VAS), shoulder func-
tion status according to the Constant score (CS) and simple 
shoulder test (SST), and biceps muscle strength based on the man-
ual muscle testing (MMT) grading system before surgery, at 6 
months, and at the final visit after surgery. Biceps muscle strength 
during elbow flexion and forearm supination was assessed by an-
other surgeon (Kamran Asadi) and reported as the average. 

Surgical Techniques 
All surgeries were performed under general anesthesia in a 
beach-chair position by a shoulder surgeon (MMK). The shoul-
der joint condition, rotator cuff level, and tendon lesions of the 
two arms were observed in both groups through a lateral portal. 
After arthroscopic cuff repair, LHBT tenodesis was performed by 
passing an anchor suture thread (Arthrex, Naples, FL, USA) 
through the LHBT in an intra-articular manner and attaching it 
to the greater humeral tuberosity. In group 1, the PELHBT adhe-
sion site to the superior glenoid was detached using a biter; this 
was not conducted in group 2. 

Rehabilitation 
Post-surgical rehabilitation followed the same protocol in both 
groups. In the first 6 weeks after surgery, a sling was used with an 
abduction pad. Active elbow flexion and extension were allowed, 
but terminal extension was prohibited. Passive external rotation 
was started from the day after surgery and continued as far as the 
patient felt comfortable. Overhead flexion was prohibited for 6 
weeks to prevent any damage to the repaired site. After 6 weeks, 
the sling was removed, and overhead flexion was started by a 
rope and pulley. Strengthening of the isotonic muscles stabilizing 
the rotator cuff, deltoid, and scapula was started 10 to 12 weeks 
after surgery and continued for 6 months. Complex hand move-
ments and overhead functions were allowed after strengthening 
the muscles for 6 to 10 months after surgery. 
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Statistical Analysis 
In this study, independent t-test compared quantitative variables 
such as age and VAS, SST, MMT grading system, and CS scores 
in the two groups (distribution of quantitative variables was as-
sessed by Shapiro-Wilk and Q-Q plot; all variables had a normal 
distribution). Meanwhile, the chi-square test was used to com-
pare the qualitative variables (sex, dominant hand, involved 
shoulder, history of trauma, and follow-up period) in the two 
groups. Repeated measures analysis of variance was performed 
to study the changes in scores within the measurement intervals 
at a significance level of p < 0.05. All data were analyzed using 
IBM SPSS ver. 20.0 (IBM Corp., Armonk, NY, USA). 

RESULTS 

Among the 57 studied patients after tenodesis, 25 were members 
of group 1 and 32 were members of group 2. Two patients of 
group 1 and six patients of group 2 were excluded from the study 
due to follow-up loss. Finally, 23 and 26 patients were included in 
groups 1 and 2, respectively (Fig. 1). 

In general, the mean ± standard deviation of patient age was 
58.04 ±4.09 years (range, 48–66 years), 29 patients (59.2%) were 
male, and 20 (40.8%) were female. Table 1 presents the patient de-
mographic information and radiological findings, showing no sig-
nificant difference between the two groups in any characteristics. 

The results of the two groups in the three measurement inter-
vals showed that the shoulder function (CS, SST), satisfaction 
rate with shoulder function (VAS), and biceps muscle strength 
(MMT) improved over time, and pain severity (VAS) decreased 
significantly (p < 0.05). However, these changes were not signifi-
cant upon comparison of the two groups in the evaluation inter-
vals (p> 0.05) (Table 2). No post-surgical complication (infection, 
bleeding, auxiliary nerve injury, and deltoid muscle detachment) 
was observed in the two groups.  

DISCUSSION 

Our findings showed that both groups improved in terms of 
shoulder function and biceps muscle strength scores. Also, previ-
ous studies showed that tenodesis with and without detachment 
of the PELHBT can improve the final treatment results [10,13,14]. 
This finding is consistent with our results. Therefore, it seems that 
both methods can provide acceptable results over time. Compari-
son of the results between the two groups did not show any sig-
nificant difference. Ko et al. [15] showed no difference in final 
short-term result of tenodesis with or without detachment of the 
PELHBT from the supraglenoid tubercle. This finding is consis-
tent with our results. Franceschi et al. [16] reported similar find-
ings to our study, suggesting no difference between the two 
groups in terms of shoulder function at 4 years of follow-up. In 
our study, the outcomes of surgery in both groups were investi-
gated in the long- and short-term. In the two studies mentioned, 
Ko et al. [15] and Franceschi et al. [16], shoulder function was 
assessed by University of California at Los Angeles; in our study, 
shoulder function was assessed by CS and SST. Furthermore, in 
our study, shoulder satisfaction and biceps muscle strength were 
evaluated for the first time. 

57 Case enrolled based on inclusion criteria

2 Lost to 
follow-up

6 Lost to 
follow-up

23 Patients 
with completed 

follow-up  
duration

26 Patients 
with completed 

follow-up  
duration

25 Group 1 32 Group 2

Fig. 1. The study protocol.

Table 1. Demographic characteristics and pretreatment findings

Variable Group 1 Group 2 p-value
Demographic feature
 Age 58.35± 4.49 57.77± 4.09 0.620
 Sex 0.770
  Male 13 (56.5) 16 (59.2)
  Female 10 (43.5) 10 (38.5)
 Side 0.962
  Left 9 (39.1) 10 (38.5)
  Right 14 (60.9) 16 (61.5)
 Dominance 0.552
  Dominant 17 (73.9) 17 (65.4)
  Non-dominant 6 (26.1) 9 (34.6)
 History of trauma 0.360
  Yes 5 (21.7) 9 (34.6)
  No 18 (78.3) 17 (65.4)
 Follow-up period 0.731
  48 mo 19 (82.6) 20 (76.9)
  > 48 mo 4 (17.4) 6 (23.1)
Radiographic finding
 Acromion type 0.948
  Smooth 3 (13) 3 (11.5)
  Curved 14 (60.9) 17 (65.4)
  Hooked 6 (26.1) 6 (23.1)
Values are presented as mean±standard deviation or number (%). 
Group 1: patients with proximal end of the long head of the biceps ten-
don (PELHBT) detachment from its adhesion, Group 2: patients with-
out PELHBT detachment.
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Neither group reported post-surgical complication, consistent 
with Franceschi et al. [16]. Regarding the results of this and other 
studies, treatment with or without PELHBT detachment does not 
cause any complication or risk for patients. 

Although the results of treatment with or without PELHBT 
detachment did not cause any difference in shoulder function, 
biceps muscle strength, pain, or satisfaction rate, previous studies 
have suggested the use of the PELHBT as a graft for blood car-
riage to a hypovascular area of the rotator cuff, providing labral 
strings of the suprascapular artery supply blood for the LHBT 
[17]. Also, anatomical studies have shown that the LHBT has a 
major role in glenohumeral stability [18]. 

It has been shown experimentally and clinically that the PEL-
HBT can increase the torsional rigidity of the glenohumeral joint 
and function as a dynamic anterior and posterior stabilizer 
[11,19-21]. Kuhn et al. [22] have shown that the PELHBT plays a 
major role in restraining dynamic external rotation in the ab-
ducted shoulder. Kumar et al. [23] have reported that PELHBT 
detachment leads to instability and dysfunction of the glenohu-
meral joint and significant upward migration of the head of the 
humerus. Although the PELHBT plays a major role in shoulder 

dynamism and stability, the results of our and other studies 
[15,16] have shown that detachment of the PELHBT from the 
supraglenoid tubercle with biceps tenodesis to the greater tuber-
osity of humerus tuberosity does not have any effect on the final 
result. In other words, treatment with or without PELHBT de-
tachment from the glenoid adhesion site causes no complication. 
Therefore, detachment of this tendon is not necessary. However, 
in our study, the patients were 48–66 years old and did not per-
form regular exercise. In two similar studies, the patients were 
older than 40 years and also were not professional athletes 
[15,16]. Based on activity intensity, it is possible that lack of sta-
tistical difference between patient satisfaction rate in this study is 
related to lack of regular exercise. Therefore, it is important to 
note that detachment of the PELHBT from the glenoid site can 
affect the activity and return to exercise of professional athletes 
who more frequently use their shoulder muscles, causing insta-
bility of the shoulder joint and disturbances in dynamics, espe-
cially in longer follow-up. Thus, we suggest conducting a subse-
quent study involving athletes with RCT and LHBT pathologies. 

In general, there are few studies in this area. We studied pa-
tients in short- and long-term periods, though the small sample 

Table 2. Functional outcome scores

Variable Before 6 Months Final visit p-value
Shoulder function
 CS
  Group 1 51.5± 13.3 82.7± 9.5 86.6± 9.2 < 0.001
  Group 2 53.1± 14.7 83.08± 9.6 87.7± 8.4 < 0.001
  p-value 0.696 0.903 0.660
 SST
  Group 1 4.52± 1.3 10.57± 1.1 11.1± 0.90 < 0.001
  Group 2 4.08± 1.2 10.88± 0.9 11.19± 0.96 < 0.001
  p-value 0.233 0.286 0.562
Satisaction
 VAS
  Group 1 2.48± 1.03 8.26± 1.38 8.48± 1.4 < 0.001
  Group 2 2.62± 1.16 8.00± 1.57 8.31± 1.37 < 0.001
  p-value 0.668 0.554 0.671
Pain
 VAS
  Group 1 8.26± 1.05 1.61± 1.23 1.26± 1.13 < 0.001
  Group 2 8.38± 1.09 1.85± 1.48 1.46± 1.2 < 0.001
  p-value 0.690 0.549 0.554
Biceps muscle strength
 MMT grading system
  Group 1 4.22± 0.68 4.86± 0.35 5.00± 0.00 < 0.001
  Group 2 4.20± 0.70 4.78± 0.45 5.00± 0.00 < 0.001
  p-value 0.894 0.239 -
Values are presented as mean±standard deviation.
CS: Constant score, SST: simple shoulder test, VAS: visual analog scale, MMT: manual muscle testing.
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size was one of the constraints of this study. The probability that 
PELHBT detachment can prevent superior migration of the hu-
meral head should be validated in long-term investigation. As 
other factors are involved in improvement of shoulder function, 
including age, underlying diseases especially diabetes, and nutri-
tion status, additional studies are recommended to investigate 
these factors. 

There was no difference between the final outcomes of tenode-
sis with or without detachment of the PELHBT from the supra-
glenoid tubercle. Therefore, it seems that tendon detachment is 
not necessary.  
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