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Abstract

Background: The numbers of Diabetes Mellitus (DM) cases are increasing
worldwide. DM cause chronic damage to many body organs. A number of
musculoskeletal conditions have been linked to Diabetes Mellitus which in-
clude some affecting the shoulders (ie adhesive capsulitis and rotator cuff
tendinopathy, carpal tunnel syndrome, neuropathic arthropathy), the hands
(limited joint mobility, and diabetic sclerodactyly) and several other condi-
tions. These health issues are important to identify because they can affect
quality of life. The aim of this study was to identify these musculoskeletal
conditions associated with Syrians type 2 diabetics. Participants & Methods:
The study was conducted on 550 individuals, 300 of them were type 2 diabet-
ics and 250 individuals were free of diabetes. Prior to the study, all patients
were screened for diabetes and musculoskeletal abnormalities. A further as-
sessment was done to those who had any musculoskeletal problem to find the
exact diagnosis according to the criteria. Results and Discussion: Only 73
patients (24.3%) had controlled diabetes. Their HbAlc level was <8.1. 64% of
diabetic patients had positive GALS screening examination comparing with
27.6% non-diabetic patients. Regarding to REM, results have shown that pos-
itive rheumatological conditions in 98 diabetic individuals comparing to 83
non-diabetic patients had a positive GALS screening. DISH was identified
in 23 (6.7%) Patients, in comparison with 15 (6%) control or non-diabetics
population. Conclusion: The prevalence of various musculoskeletal compli-
cations in type 2 diabetics is quite high. Controlling glucose levels in diabetics
maybe considered an effective method to reduce the prevalence of such com-
plications.
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1. Introduction

Diabetes Mellitus is a worldwide health problem which can affect organs and
systems of the body [1]. The prevalence of this disease was estimated to be of
2.8% in 2000 and is predicted to affect 4.4% of the world population in 2030 [2].

Musculoskeletal manifestations are due to micro-vascular and neurological
complications, presence of end organ damage, duration of disease and degree of
metabolic control [3]. The complications are divided according to the presenta-
tion into various groups. These groups are:

1) Osteoporosis

2) Syndromes involve the upper limb as limited joint mobility, which asso-
ciated with disease duration, poor control of DM, and presence of micro-vascular
complications. These include adhesive capsulitis, diabetic chieroarthropathy, trig-
ger finger and Dupuytrens contracture.

3) Diffuse idiopathic skeletal hyperostosis (DISH), which may lead to anky-
losing.

4) Neuropathies include reflex sympathetic dystrophy, neuropathic arthritis,
carpal tunnel syndrome, and amyotrophy.

5) Diabetic muscle infarction [4] [5] [6].

Although these problems are not completely cured, however, there are availa-
ble treatments that improve function and quality of life of patients [7].

The aim of this study was to find out the prevalence of musculoskeletal condi-

tions in a sample of Syrian type 2 diabetics.

2. Participants and Methods

Five hundred and fifty adult individuals participated in this study. They were di-
vided into two groups. Group 1: which consisted of 300 type 2 diabetics, and
group 2: which consisted of 250 non-diabetic individuals. The recruits partici-
pated in this two years cross-sectional study (from February 2018 to February
2020) at Damascus Hospital. Consent was obtained from the patients prior to
their participation in this study. The protocol of this study was approved by the
Biomedical Ethical Research Committee of the Faculty of Medicine of Damascus
University.

A thorough examination was done by rheumatologist who examined all adult
diabetic patients for MSK manifestations of diabetes. The inclusion criteria in
this study were history of DM for at least 2 years and diagnosis was made ac-
cording to the National Diabetes Data Group Classification which defines either
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symptoms of diabetes plus casual plasma glucose concentration 2200 mg/dL, or
2-h plasma glucose 2200 mg/dL during an oral glucose tolerance test [8]. All pa-
tients with other rheumatologic complaints not related to DM such as the diag-
nosis of RA or OA were excluded.

The following data were collected from all participants: age, gender, occupa-
tion, and smoker or not, and the body mass index (BMI) as WHO classification
for BMI [9]. We obtained also the disease duration (in years); and medication
used to treat DM. Glycated hemoglobin A1C (HbAIc) levels measured by im-
munoassay, using the Cobas Integra 800 automated analyzer (Roche Diagnos-
tics, Manheim, Germany) [10]. Then HbAlc mean values were calculated from
results obtained at the most recent visit and those obtained at the last three, over
the previous year, to provide an index of glycemic control during follow up.
Poor glycemic control was considered when HbA1c levels were >8.0%.

We examined all patients including the gait spine upper limb and lower limb,
the abnormalities were written. The various rheumatologic problems were diag-
nosed according to the clinical features [11]-[17].

Osteoporosis was diagnosed according to Singh’s criteria as follows:

DISH; The diagnosis was made on radiologic feature requiring the involve-
ment of at least four contiguous thoracic vertebral segments with normal inter-
vertebral disc spaces and the absence sacroiliac inflammatory changes, and de-
generation of epiphyseal joint.

Diabetic osteolysis was documented by X-ray radiographs showing the pres-
ence of osteoporosis of the proximal phalanges in the feet and hand.

Adhesive capsulitis; Adhesive capsultis was defined with an unilateral and/or
bilateral pain in the deltoid area without trauma and equal restriction, in a cap-
sular pattern (external rotation > abduction > internal rotation), of glenohumer-
al movement.

Rotator’s cuff tendinitis; pain on active shoulder abduction, tenderness over
the greater tuberosity, positive impingement sign.

Bicipital tendinitis; shoulder pain at the anterior side occurred with active
flexion, tenderness over the bicipital groove.

Olecranon bursitis; Pain, tenderness, and swelling at the olecranon bursa.

Medial epicondilytis; Pain and tenderness over the medial epicondyle by pal-
pation and against resistance on wrist flexion.

Lateral epicondilytis; Pain and tenderness over the lateral epicondyle palpa-
tion and with pain against resistance on wrist extension.

Diabetic chieroarthropathy; was diagnosed by positive prayer sign and the tab-
letop sign [18].

Flexor tenosynovitis; locking during the movement of the injured finger,
thickening flexor tendon and/or Palpable nodule [19].

Dupuytren’s contracture; the presence of a palmar nodule, a pretendinous band,
palpable thickening of the palmar fascia, with a flexor deformity of the four fingers
of the hands.
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De Quervain’s tenosynovitis; positive Finkelstein maneuver with pain and ten-
derness over the styloid radius [20].

Diabetic sclerodactyly was defined as thickening of the dorsal skin of the hand
with limited mobility of the joint without positive criteria of scleroderma.

Carpal tunnel syndrome; was diagnosed by the history, the Tinel sign and, the
positive Phalen test, confirmed by electrodiagnostictests [21].

Trochanteric bursitis; Pain and tenderness pofalpation at the sit the trochan-
teric bursa.

Pre-patellar bursitis; Pain, tenderness, and/or swelling at it.

Anserine bursitis Pain, tenderness, and/or swelling at its location.

Neuroarthropathy; The diagnosis is based on clinical features (included a med-
ical history of long-standing diabetes with erythema, warmth, and foot deformi-
ty), and radiographic aspects although they are not present in stage 0 disease pa-
tients [21].

Diabetic amyotrophy; severe pain and dyesthesia with wasting of the the pa-
raspinal muscles and proximal upper or lower extremity muscles.

Diabetic muscle infarction was diagnosed as a palpable painful mass with
swelling and edema of the surrounding tissue without systemic symptoms, the

diagnosis is confirmed on magnetic resonance imaging [22].

Statistical Analysis

Statistical Package for Social Sciences (SPSS 23) was used for data analysis with a
confidence interval of 95%. Significant difference was determined at P-value <
0.05.

Mean standard deviation (SD) was calculated for quantitative data and va-
riables percentage. The means of continuous variables was compared using stu-
dent’s t-test. Chi-square test was used to compare numbers and percentage. The
sample size was not calculated and this decreased the power of the study.

3. Results

Table 1 showed that in the diabetics group there were 187 (62.3%) females and
113 (34.3%) males with a mean age of 46.8 years (SD + 9.7). BMI in this study
was found to be 26.9 (SD + 4.8). The mean diagnosis of diabetes was 7.6 years.

Only 73 patients (24.3%) (48 females and 25 males) had controlled diabetes.
Their HbA1c level was below 8.1. The results are shown in Table 2.

Table 1. Gender distribution, mean age, BMI and diagnosis history in diabetics group.

Mean Diagnosis
ean age
Gender n % 8 MeanBMI  history
(Years)
(Years)
Males 113 37.6
Females 187 62.3 46.8 £ 9.7 26.9+4.8 7.6+23
Total 300 100
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Table 2. Diabetes control among individuals in diabetic group.

Controlled diabetes Non-controlled diabetes

Gender
Number % Number %
Males 25 8.3 88 29.3
Females 48 16 139 46.3
Total 73 24.3 227 75.7

Table 3 showed that in the control group there were 164 females (65.6%) and
86 males (34.4%) with a mean age of 44.1 + 10.2 years. BMI for the control
group was found to be 27.4 £ 5.1.

The study demonstrated that 192 (64%) diabetic patients had positive GALS
screening examination comparing with 83 (27.6%) non-diabetic patients. with
regards to REM, results have shown that positive rheumatological findings in 98
individuals (51.0%). In comparison 83 (27.6%) of the non-diabetic patients had a
positive GALS screening. The data are shown in Table 4.

Osteoporosis was present in larger numbers in both groups, this may be due
to the fact that osteoporosis is common in our population with non-significant P
value, but this need more studies.

DISH was identified in 23 (6.7%) Patients in comparison with 15 (6%) indi-
viduals in non-diabetics group. The difference was not statistically significant
(P < 0.05).

61 patients (31.7%) on the diabetic patients and 15 (6%) patients in the non-
diabetic had shoulder involvement as shown in details:

1) Adhesive capsulitis was found in 51 (83.6%) diabetic patients.

2) Rotator’s cuff tendinitis was found in 8 (13.1%) diabetic patients.

3) Bicipital tendinitis was found in 2 (3.27%) diabetic patients.

All the shoulder involvement showed a statistically significant difference be-
tween diabetic and control patients, P value < 0.05.

The elbow was affected in 30 patients [15.6%] in the diabetic group and 24 pa-
tients [9.6%] in the non-diabetic group. Medial epicondilytis was diagnosed in
12 patients and lateral epicondilytis was diagnosed in 18 patients. The hand in-
volvement was 22% (66 patients) in the diabetic group and 15 (5%) patients of
the control group as listed below:

1) Diabetic chieroarthropathy was diagnosed in 38 patients.

2) Flexor tenosynovitis was confirmed in 28 patients. As demonstrated in Ta-
ble 5.

More than one hand complications were present in the same patients. All the
hand complications showed a statistically significant difference between diabetic
and control patients at P value < 0.05. Anserine bursitis Pain, were present in
larger numbers in both groups. Other complications of diabetes are: Diabetic
sclerodactyly which was diagnosed in 6 patients. Carpal tunnel syndrome was
also diagnosed in 11 patients. Whereas neuroarthropathy and diabetic amyo-
trophy were diagnosed was in 3 and 39 patients respectively. The data are shown

in Figure 1.
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Table 3. Gender distribution, mean age, BMI in control group.

Gender n % Mean age (Years) Mean BMI
Males 86 34.4%

Females 164 65.6% 44.1 £10.2 27.4+5.1
Total 300 100%

Table 4. GALS and REM among diabetics and non-diabetics.

GALS screening REM
Group
n % n %
Diabetic 192 64 98 51
Non diabetics 83 27.6 83 27.6

Table 5. DISH, shoulder and hand involvement in both groups.

Manifestation Diabetic group Non-diabetic group

DISH 23%*%% (6.7%) 15 (6%)
Shoulder complications 664 (22%) 15 (5%)
e Adhesive capsulitis 51 (83.6%) N/A

e Rotator’s cuff tendinitis 8 (13.1%) N/A

¢ Bicipital tendinitis 2 (3.27%) N/A
Effected elbow 30 (15.6%) 24 (9.6%)
Medial epicondilytis 12 N/A
lateral epicondilytis 18 N/A
Hand involvement 664 (22%) 15 (5%)
¢ Diabetic chieroarthropathy 38 N/A

¢ Flexor tenosynovitis 28 N/A

***Significant difference (P < 0.05).
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Figure 1. Different manifestations in diabetic group.

There was a significant association between predictors and some manifesta-
tions: long standing disease and shoulder capsulitis, flexor tenosynovitis, diabetic
sclerodactyly may be due to the vascular complication of DM (P < 0.05).
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There was a significant association (P < 0.05) between predictors and some
manifestations: uncontrolled disease and shoulder capsulitis, flexor tenosynovi-
tis, diabetic sclerodactyly, diabetic cheiroarthropathy (which may due to involve-

ment of microvascular tree).

4. Discussion

Diabetes mellitus maybe associated with a different of musculoskeletal manife-
stations, which are clinical or subclinical and this is correlated with disease dura-
tion and control and these effect the patients quality of life [23] [24] correlated
with many personal, psychological, social, and occupational factors [25].

Rheumatic disorders in DM have been associated with disease duration, pres-
ence of end organ damage and degree of control [26] [27].

Vasculopathy or neuropathy or may have an effect on the increased muscu-
loskeletal complications prevalence in DM patients [28].

Prolonged in uncontrolled diabetic patients and hyperglycemia results in col-
lagen glycosylation. The less solubility of glycosylated collagen accumulates in
connective tissue and offers increased resistance to collagenases, which affect the
cell viability and alters the extra cellular matrix structure and function [17].

Synovial proliferation of the subacromial bursa and the joint contraction of
the shoulder with rotator cuff tendinopathy is due to the vascular endothelial
growth factor [29].

There is an association between limited joint mobility diseases and microvas-
cular disease, relating to changes occurring in the microvasculature [22]. The
concurrent effect of advanced age in patients with type 2 diabetes mellitus must
be considered. Decreasing number of tendon cells at the area by aging, caused
degenerative changing to the tendons and ligaments [30] [31].

51% of our patients had musculoskeletal manifestations which is higher than
other studies, may due to interring pes anserine tendinitis and osteoporosis
amongst the musculoskeletal complication. The presence of these two entities
was high comparing with other findings.

Apart from these two manifestations, shoulder, elbow and hand, were the most
commonly affected areas. Adhesive capsulitis was found in 51 (83.6%) diabetic
patients, rotator’s cuff tendinitis was found in 8 (13.1%) diabetic patients, and
bicipital tendinitis was found in 2 (3.27%) diabetic patients. Medial epicondilytis
was diagnosed in 12 patients and lateral epicondilytis was diagnosed in 18 pa-
tients. Diabetic chieroarthropathy was diagnosed in 38 patients. Flexor tenosy-
novitis was confirmed in 28 patients. Diabetic sclerodactyly was seen in 6 pa-
tients. Carpal tunnel syndrome; was diagnosed 11 patients. Anserine bursitis
Pain, were present in larger numbers in both groups.

Neuroarthropathy; the diagnosis was found in 3 patients. Diabetic amyotro-
phy was found in 39 patients.

Uncontrolled sugar levels and complications of diabetes of the body organs
may influence joint function and muscle strength characterizing by musculoske-
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letal symptoms and signs. Obesity, low physical activity and vascular complica-
tions may lead to chronic disability in that more than 50% of diabetic patients
[32].

As type 2 diabetes is diagnosed later in life, many patients already have chronic
complications, and could definitely have had glucose intolerance or mild type 2
diabetes mellitus for a significant length of time before the diagnosis is estab-
lished [33]. Two diabetic patients had more impairment in mobility and in per-
forming daily life activities than similarly aged non-diabetic population predict-
ing future hospitalization, institutionalization, and death [34] [35].

Some endocrine disease occurs more in rheumatologic diseases will enable the
clinician to investigate their occurrence early, resulting in decreased morbidity
from these concomitant illnesses, meanwhile, very often; the presentation of
rheumatic manifestations is the initial presentation of endocrine disease [36]
[37] [38] [39].

5. Conclusions

Prevention and controlling of this metabolic disorder is essential, because li-
mited joint motion is related to duration of disease and hyperglycemia.
All patients with diabetes should be screened for the rheumatologic signs and

symptoms to reduce the complication and improve the quality of life.
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