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INTRODUCTION 
Rotator cuff tendon tear (RCT) is the most common muscle-
tendon rupture. Although treatment results for mild and 
moderate tears are successful, the success rate of treatments 
for severe and massive ruptures is reduced due to atrophy and 

degeneration (1). Tears associated with these pathologies have 
re-rupture rates of up to 94% (2). Therefore, interest in improving 
the biomechanical and biological properties of surgical repairs 
continues (3). Clinical studies examining tendon-bone healing 
in RCTs have demonstrated that the repair tissue is significantly 
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 Abstract

Objective: The use of food supplements to enhance tendon healing is increasing. This study aimed to evaluate the clinical and radiological 
effects of mucopolygen complex (MPC) in patients who underwent arthroscopic full-thickness supraspinatus tear repair (ASR).

Methods: Forty-six patients with ASR were divided into two groups: one receiving MPC and the other serving as a control. At 1-year follow-up, 
ultrasound was used to assess the supraspinatus tendon for integrity, pathology, and maximum swelling thickness. Joint function and pain 
were evaluated preoperatively and at follow-up using physical examination, The University of California-Los Angeles (UCLA) shoulder scale, 
and visual analog scale (VAS).

Results: Pathologies in the supraspinatus tendon were found in 26.1% of patients in the MPC group compared with 60.9% in the control 
group, a statistically significant difference (p=0.017). However, the mean tendon thickness did not significantly differ between the groups 
(5.11 mm in MPC vs. 3.87 mm in control). No significant differences were observed in pain, function, or patient satisfaction between the 
groups based on the UCLA and VAS scores.

Conclusion: Although MPC did not affect pain or functional outcomes in ASR patients, the lower incidence of radiological tendon pathologies 
and the trend toward greater tendon thickness in the MPC group suggest that MPC may promote better tendon healing. This finding supports 
previous findings that MPC may be beneficial for tendon repair. 
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different from the natural fibrocartilaginous transition zone and 
it has been shown that failure occurs at this site (4,5). The aims 
of these studies were to prevent the formation of scar tissue 
by arranging the microenvironment around the repair area 
in order to find away to ensure optimal recovery (6). Biopsies 
from torn tendons show that there are a large number of 
apoptotic cells, and considering the low proliferative capacity 
of tenocyte, improving only mechanical factors is insufficient 
(7,8). There are reports claiming that adding stem cells to the 
repair site (9), implementation of intracellular or extracellular 
fluid components produced by bioengineering methods (10), 
therapeutic use of musculoskeletal growth factors (11), adding a 
group of cytokines and proteins that induce mitosis, extracellular 
matrix production, revascularization, and cell differentiation 
increase tendon healing. Although the theoretical effects of 
these cytokines and proteins have been shown, the clinical 
effects are still controversial.

In addition to these molecular studies, researchers reported 
that integrating nutritional supplement products into the 
normal diet had positive effects on tendon healing and 
tendon- bone integration. A nutritional supplement containing 
mucopolysaccharides (MPS), type I collagen, and vitamin C 
mucopolygen complex (MPC) had in vitro and clinical studies 
stating that it may be effective in tendon healing (12,13). In 
laboratory studies, MPC was found to impact the metabolism of 
tenocyte and its proliferation, which help preserve the structure 
of the extracellular matrix (12). Additionally, MCVC was found 
to stimulate the production of collagen type I and prevent the 
buildup of collagen type III and aggrecan, which may prevent 
degeneration of tendon tissue. In a study conducted on rabbits, 
it was shown that glucosamine chondroitin sulphate increases 
the tendon’s adhesion to bone by increasing collagen synthesis 
and cell maturation (14).

The aim of this study was to evaluate the clinical and radiological 
effects of MPC, whose effects had previously been demonstrated 
under laboratory conditions, in patients who underwent 
arthroscopic full-thickness supraspinatus tear repair treatment.

METHODS
This study was conducted in patients who were admitted to our 
clinic between June 2015 and March 2016 with the complaint of 
chronic shoulder pain, received an arthroscopically confirmed 
diagnosis of isolated full-thickness supraspinatus tear, and who 
underwent arthroscopic rotator cuff repair.

The study was conducted in accordance with national and 
international guidelines concerning research on human 

subjects, such as the Declaration of Helsinki. All participants 
provided written informed consent for their participation, 
and the protocol was approved by the Gazi University Clinical 
Research Ethics Committee. (decision number: 101, date: 
22.02.2016).

Among those admitted to our clinic between the 
abovementioned date, a total of 46 patients with similar 
demographic characteristics were included. Twenty-three 
patients were selected as the study group and received MPC for 
3 months after surgery, while the control group consisted of 
23 patients that did not receive a dietary supplement. Patients 
with acute rupture, partial rupture, muscle atrophy (fatty 
infiltration), diabetes mellitus, degenerative joint pathologies, or 
humeral head cysts, active athletes, calcific tendinitis symptoms, 
pseudoparalytic or frozen shoulder symptoms; psychiatric, 
rheumatologic, hematological, and oncological diseases were 
excluded from the study.

All surgical interventions were performed by the same 
surgeon under 5 kg traction in the lateral decubitus position. 
A standard posterior portal was used for imaging, while repair 
was performed using the anterior and lateral portals. The 
supraspinatus tendon was repaired with three anchors using 
the double row repair technique. Acromioplasty was added to 
the procedure when subacromial impingement was observed in 
clinical and arthroscopic findings. All patients received the same 
postoperative physical therapy program.

In the study group, all patients were given 2 capsules of MPC 
(Assos Pharmaceuticals, Retendo, İstanbul, Turkey) per day, 
which contained 440 mg of MPS, 80 mg of type I collagen, and 60 
mg of vitamin C, for 90 days. Patients were monitored regularly 
with visits at days 30, 60, and 90 after starting the treatment. The 
baseline visit was established as the day before surgical repair of 
the supraspinatus tendon (day 0).

Joint function was assessed at each visit and the University of 
California-Los Angeles (UCLA) shoulder scale was applied to 
each patient preoperatively and at the one year follow-up. Pain 
intensity was determined using visual analogue scale (VAS).

The supraspinatus tendon was characterized by ultrasound at 
the one year follow-up, including the situation of the tendon 
(re-rupture, tendinitis etc.) and thickness measurement at 
the point of maximum swelling. All radiographic assessments 
were performed by a highly experienced radiologist on 

musculoskeletal disorders. 

Statistical Analysis

All statistical analyses were performed using IBM SPSS 24.0 

software, and p<0.05 was considered statistically significant.  
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A frequency analysis of all data was performed. For the 

comparison of qualitative data, Mann-Whitney U and Wilcoxon 

tests were used for the comparison of numerical data.

RESULTS
A total of 46 patients complied with the inclusion criteria and 

agreed to participate in the study. The study group consisted of 

13 female and 10 male patients, whereas the control group were 

15 female and 8 male patients. The mean age of the participants 

was 58±11.7 years for the study group, 59±6.91 years for the 

control group. There were no significant differences between the 

groups in demographic data like age, sex, etc. 

When patients using MPC were compared with patients who 

did not; no significant difference in re-rupture was observed. 

However, in 73.9% of the study group, supraspinatus was 

observed normal (without inflammation); while only in 39.1% 

of the control group, supraspinatus was observed as normal 

(p=0.044) (Figure 1). It was found that supraspinatus lesions 

were statistically significantly decreased in study group patients 

(p=0.017) (Table 1).

The incidence of tendinosis was 8.7% and the rate of complete 

rupture was 4.3% in the study group, whereas the incidence of 

tendinosis was 39.1% and the rate of complete rupture was 13% 

in the control group (Figure 2). When supraspinatus thicknesses 

were compared between the two groups, no statistically 

significant difference was observed, but the difference in the 

mean thicknesses was considered as striking (5.11 mm study 

group -3.87 mm control group).

Determining differences in pain, clinical condition, and patient 

satisfaction between the groups was evaluated using the 

UCLA shoulder scale and VAS, and no statistically significant 

differences were observed between both groups. However, there 

was a statistically significant difference between pre-operative 

scores and first-year control values in both groups (Table 2).

DISCUSSION
Failed rotator cuff repair is one of the major challenges to 

which an orthopedic surgeon will encounter. Although there are 

Figure 1. Graph of differences between groups in patients with 
supraspinatus lesion after arthroscopy

Figure 2. Graph of differences between control and study groups of 
lesions detected in supraspinatus after arthroscopy

Table 1. Statistical analysis of patients using mucopolygen 
complex and control group for supraspinatus lesion prevalence 
and re-rupture rate

Study group Control group
p*Supraspinatus n % n %

    Lesion present 6 26.1 14 60.9
0.017

    Lesion absent 17 73.9 9 39.1

Supraspinatus

    Normal 17 73.9 9 39.1

0.044
    Tendinosis 2 8.7 9 39.1

    Partial rupture 3 13.0 2 8.7

    Total rupture 1 4.3 3 13.0

Re-rupture

    Present 4 17.4 5 21.7
0.710

    Absent 19 82.6 18 78.3

*: Chi-square test

Table 2. UCLA and VAS scores of patients taking mucopolygen 
complex and control group

Study group Control group p*

Mean (Min.-Max.) Mean (Min.-Max.) 

Pre-op UCLA 17 (6-26) 16 (8-26) 0.523

Post-op UCLA 13 (11-22) 12 (10-20) 0.116

Pre-op VAS 6 (2-9) 6 (2-10) 0.511

Post-op VAS 2 (0-8) 2 (0-9) 0.639

Pre-post UCLA **p=0.014 **p=0.013

Pre-post AS **p=0.001 **p=0.001

*: Mann-Whitney U test, **: Wilcoxon test
UCLA: The University of California-Los Angeles, VAS: Visual analogue scale, Min.: 
Minimum, Max.: Maximum
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different treatment strategies for retears, such as arthroscopic 
revision, tendon/allograft transfer, arthroplasty (15) etc. the 
common preference is not encountering retears in the first place.

Formulations such as food supplements, which are considered 
as one of the alternatives that can be used to improve tendon 
healing have been used increasingly. Arquer et al. (13) used MPC 
on patients with tendonitis at their Achilles tendon, patellar 
tendon, and lateral epicondyle and found that pain scores and 
ultrasonographic findings were statistically better in patients 
who did not use this complex. In another study performed 
by Balius et al. (16) patients with Achilles tendinopathy were 
divided into three groups, with two of the groups having MPC as 
a dietary supplement. Patients who had MPC showed statistically 
significantly better results for pain management. In our study, we 
observed that MPC did not affect the pain and functional results 
of operated supraspinatus tears. This was thought to be due to 
arthroscopic repair in all patients; hence, in the aforementioned 
article patients were not operated but were treated with physical 
therapy.

The statistically significant observation of radiological tendon 
pathologies (tendinitis, re-rupture) and detection of thinner 
supraspinatus thickness in the control groups as compared 
with the study group, as reported previously by other authors 
(12,13,17) supports the idea that the use of MPC supports tendon 
healing in a positive manner. 

Another remarkable finding of this study is that the percentage 
of patients without a supraspinatus lesion in the study group was 
73.9%; this ratio was calculated as 39.1% in the control group. 
Considering that the incidence of nutritional disorders increases 
with advancing age (18,19), the difference in lesion prevalence 
in this study can be explained by the advanced average age of 
the patients.

Study Limitations

The retrospective study design and sample size were the most 
important limitations of this study. Furthermore, the placebo 
effect of MPC cannot be discarded since the control group did 
not receive inert capsules. Ultrasonography was performed 
to assess the structural integrity of the healing supraspinatus 
because it is an objective method and cheaper compared to 
MRI; and performing a second-look arthroscopy or tissue biopsy 
is only possible for patients who need a second procedure.

CONCLUSION
In vitro studies have shown a positive effect of MPC on collagen 
synthesis and tenocyte proliferation, partly due to the restoration 

of the microenvironment of the healing tendon; however, its 
working mechanism is not yet fully understood. The decreased 
lesion prevalence after cuff repair, as shown in this study, and 
the clinically positive effect on tendinopathies that were not 
treated surgically are promising. However, there are not enough 
data in the literature to make a definitive decision.

However, as the growing number of food supplement products 
and the increasing interest of patients are considered, this study 
remains important because it provides preliminary information 
to guide prospective randomized controlled studies with large 
sample sizes on the MPC.
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