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Background: Diabetes is one of the top 10 causes of death globally. Diabetes mellitus
accounts for a number of vascular complications, which impairs patients’ survival.
Musculoskeletal complications are also found, and, although less valued than the vascular
ones, they significantly compromise the patients’ quality of life. This study tries to find out
the musculoskeletal manifestation of type 2 Diabetes Mellitus and its association with
markers of disease progression.

Methods: A Hospital based Observational study was conducted in in the Department of
Medicine Mahatma Gandhi Medical College Hospital, Jaipur from the period of March 2021
to September 2022 among 100 patients of type 2 diabetes mellitus, with Fasting Blood sugar
levels >126 mg/dl and Glycated HBAIC levels > 6.5 were selected and associated
musculoskeletal disorders were noted.

Results: Majority of study subject i.e., 24% had Cheiroarthropathy. Among 29 patients with
HbAlc level <7%, 31% had deformity; among 49 patients with HbAlc level 7-10%, 91.8%
had deformity while among 22 patients with HbAlc level>10%, 81.8% had deformity
(p<0.0001). In 1st tertile of CRP out of 33 patients 17 patients developed Musculoskeletal
deformity, in tertile 2 out of 34 patients 25 patients developed muscular deformity while in
tertile 3 out of 33 patients 30 patients developed muscular deformity.(p<0.0001).

Conclusion: As CRP is an established marker of inflammation and also cardiovascular
disease marker, and HbAlc a marker of disease progression it is important to estimate the
CRP and HbA Ic levels and this study found musculoskeletal disorder significantly associated
with increased HbA 1c and CRP level in the patient of Type 2DM.
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Introduction

Diabetes mellitus (DM) is a chronic
metabolic disease of high prevalence, [1]
which has become a public health
problem. In 1985, the world prevalence of
DM was approximately 30 million cases,
which increased to 177 million in 2000.2
Based on current tendencies, more than
360 million individuals will have the
disease by 2030. [2]

Diabetes mellitus accounts for a number of
vascular complications, which impairs
patients’ survival. Musculoskeletal
complications are also found, and,
although less valued than the vascular
ones, they significantly compromise the
patients’ quality of life. Recent data show
that the prevalence of Musculoskeletal
manifestations in the hands and shoulders
in patients with type 1 or type 2 diabetes is
30 %. [3]

Recently, many studies have proved that
inflammation plays an important role in
the occurrence of arteriosclerosis and
cardiovascular diseases. CRP levels are
higher in people with diabetes compared
with those without diabetes. [4] So, the
purpose of the study to found out the
association of Musculoskeletal
Manifestations in Type 2 diabetic patients
With HBA1C, CRP And Duration of
Diabetes in our tertiary center hospital.

Review Of Literature

Diabetes is one of the top 10 causes of
death globally. Together with
cardiovascular  disease, cancer and
respiratory  disease, these conditions
account for over 80% of all premature
non- communicable diseases (NCDs)
deaths. [5] Presence of diabetes is
associated with increased mortality from
infections, cardiovascular disease, stroke,
chronic kidney disease, chronic liver
disease, and cancer. [6] It has been shown
that Asians have higher incidence rates as
compared to White American population

[7].
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Musculoskeletal disorder like Diabetic
Cheiroarthropathy, or "stiff-hand
syndrome" is characterized by painless
limitation of mobility of the small joints of
the hands. The prevalence ranges from 8%
to 50% among patients with diabetes,
compared with only 4% to 20% among
individuals without DM [8] Other disorder
include Trigger finger (stenosing flexor
tenosynovitis), Adhesive capsulitis (frozen
shoulder), Neuropathic arthritis (Charcot
joints, diabetic osteoarthropathy) etc.

Glycated haemoglobin (HbAlc) which
indicates in blood glucose levels during
the previous two to three months correlates
well with the risk of long-term diabetes
complications [9] Non  diabetes,
prediabetes and diabetics usually falls
within the 4.0%-5.6% HbAlc range,
5.7%—6.4% and 64% or higher
respectively.

In healthy young adult volunteer blood
donors, the median concentration of CRP
is 0.8 mg/l, the 90th centile is 3.0 mg/l,
and the 99th centile is 10 mg/l [10], but,
following an acute-phase stimulus, values
may increase from less than 50 pg/l to
more than 500 mg/1, that is, 10,000-fold.

Aim & Objectives

e To study Musculoskeletal
manifestations in type 2 Diabetes
Mellitus and their relative frequency.

e To study association  between
musculoskeletal manifestations and
markers of disease progression

Materials & Methods

Place of study: The proposed study was
conducted in the Department of Medicine
Mahatma Gandhi Medical College &
Hospital, Jaipur

Study Design: A Hospital based
Observational study was planned.

Study Period: From the period of March
2021 to September 2022.
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Sampling  technique and  study
population: A total of 100 patients of type
2 diabetes mellitus, with Fasting Blood
sugar levels >126 mg/dl and Glycated
HBAI1C levels > 6.5 were selected as cases
using ion exchange chromatography
techniques. Musculoskeletal complications
assessments were done by clinical
examinations, X-ray and CT scan/MRI.
Blood samples collected from the cases to
measure the serum CRP levels and other
routine tests, EDTA sample collected for
HBAIC.

Association between duration of Diabetes
Mellitus, musculoskeletal complications
with HBA1C and CRP levels was studied.
A random selection of subjects for the
study was made on basis of detailed
history and proper clinical examination
and with above given test and with
following inclusion and exclusion criteria:

Inclusion Criteria:

e Confirmed cases of Type 2 Diabetes
Mellitus
e Musculoskeletal Manifestations

e-ISSN: 0975-1556, p-ISSN: 2820-2643

Trigger Finger

Frozen Shoulder

Carpal Tunnel Syndrome
Diabetic Cheiroarthropathy
Charcot’s Neuroarthropathy
Willing to participate in the study.

Exclusion criteria:
Patients with the following conditions:

e Patients age <18 years
e Type 1 Diabetes Mellitus
e Patients with Rheumatoid Disease

e Microcrystalline and Metabolic
Arthritis

e Patients with Collagen Vascular
Disorder

e Patients with history of trauma related
to musculoskeletal manifestations.

Results

In our study we included 100 diabetic
patients out of which 45 were male and 55
were female (ratio 9:11). It shows
incidence of diabetes was more in female
in comparison to males.

Table 1: Frequency distribution of Musculoskeletal deformities (n=100)

Deformities Yes | No | Frequency (%)
Trigger Finger (Yes) 12 |88 |12
Frozen shoulder (Yes) 22 |78 |22
Carpel tunnel syndrome (Yes) | 13 | 87 | 13
Cheiroarthropathy (Yes) 24 176 |24
Charcot’s neuropathy (Yes) 10 {90 | 10

Above table shows out of 100 patients of diabetes 12 % had Trigger finger, 22% had Frozen
shoulder, 13% had carpel tunnel syndrome, 24% had Cheiroarthropathy and 10 % patients

had Charcot's neuropathy.

Table 2: Distribution on the basis of HbAlc and CRP (n=100)

HbAlc (%) | (n) | Percentage (%)
<7 29 129
7-10 49 149
> 10 22 |22
CRP Tertiles | (n) | Percentage (%)
I 33 133
11 34 |34
111 33 133

Gupta et al.
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29 patients had HbAlc levels <7%, 49 patients had HbAlc levels between 7-10% while 22
patients had >10% HbAIlc. 1st tertile of CRP includes 33 patients, 2nd tertile includes 34

patients while 3rd tertile includes 33 patients.
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Figure 1: Frequency distribution of Musculoskeletal deformities
Table 3: Musculoskeletal deformities on the basis of HbA1lc¢ (n=100)

Deformities | HbAlc < HbAlc 7- HbAlc > X? P

7% n=29 10% n=49 10% n=22
Yes 09 (31.0) 45 (91.8) 18 (81.8)
No 20 (68.9) 04 (8.2) 04 (18.2) 107.78 | <0.0001
Deformities | Duration < | Duration 5- | Duration > X? P

5 yrs (29) 10 yrs (39) 10 yrs (32)
Yes 05 (17.2) 35 (89.7) 32 (100)
No 24 (82.8) 04 (10.3) 00 (00) 187.98 | <0.0001
Deformities | CRP Tertile | CRP Tertile | CRP Tertile X? P

I (n=33) IT (n=34) III (n=33)

Yes 17 (51.5) 25 (73.5) 30 (90.9) 44,994 | <0.0001
No 16 (48.5) 09 (26.5) 03 (9.1)

Among 29 patients with HbAlc level <7%
9 patients (31% ) had deformity; among
49 patients with HbAlc level 7-10% 45
patients (91.8%) had deformity while
among 22 patients with HbAlc level
>10% 18 patients (81.8%) had deformity.
This difference was statistically significant
(<0.0001)

Among 29 patients with duration of
diabetes < 5 years 17.2% (5) had
musculoskeletal deformity, among 39

Gupta et al.

patients with diabetes duration 5-10 years,
35 patients 89.7% (35) had
musculoskeletal deformity while among
32 patients with diabetes duration >10
years all  of  them  developed
musculoskeletal deformity. This difference
was statistically significant (<0.0001)

Above table shows in Ist tertile of CRP
out of 33 patients 17 patients developed
Musculoskeletal deformity, in tertile 2 out
of 34 patients 25 patients developed
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muscular deformity, while in tertile 3 out
of 33 patients 30 patients developed

e-ISSN: 0975-1556, p-ISSN: 2820-2643

muscular deformity. This difference was
statistically significant (p<0.0001).

Table 4: Frequency distribution of Musculoskeletal deformities on the basis of HbAlc

(N=100)

Deformities HbAlc < HbAlc 7- HbAlc >

7% n=29 | 10% n=49 | 10% n=22
Trigger Finger (Yes) 01 (3.5) 07 (14.3) 04 (18.2)
Frozen shoulder (Yes) 04 (12.8) 14 (28.6) 04 (18.2)
Carpel tunnel syndrome (Yes) | 01 (3.5) 10 (20.4) 02 (9.0)
Cheiroarthropathy (Yes) 04 (12.8) 12 (24.4) 08 (36.4)
Charcot’s neuropathy (Yes) 00 (00) 09 (18.4) 01 (4.5)

As depicted among those with HbAlc > 10% majority i.e., 36.4% (8) had Cheiroarthropathy,
among those with HbAlc 7-10% majority i.e., 28.6% (14) had frozen shoulder and among
those with HbA 1c <7 % majority i.e., 12.8% (4) had Cheiroarthropathy and frozen shoulder.

Table 5: Frequency distribution of Musculoskeletal deformities on the basis of Duration
of disease (N=100)

Deformities Duration < | Duration 5- | Duration >
S5yrs (29) | 10yrs (39) 10 yrs(32)

Trigger Finger (Yes) 00 (00) 07 (17.9) 05 (15.6)

Frozen shoulder (Yes) 1(3.5) 10 (25.6) 11 (34.3)

Carpel tunnel syndrome (Yes) | 01 (3.5) 06 (15.4) 06 (18.8)

Cheiroarthropathy (Yes) 3 (10.3) 10 (25.6) 11 (34.3)

Charcot’s neuropathy (Yes) 00 (00) 04 (10.3) 06 (18.8)
As depicted, those with duration of manifestations lead to considerable
diabetes >10 years and 5-10 years majority morbidity.

ie., 343% (11) and 25.6 % (10) had
frozen shoulder and Cheiroarthropathy

Discussion

The most commonly found endocrine
arthropathies are Musculoskeletal (MSK)
complications of Diabetes Mellitus, it
affects the musculoskeletal system in a
number of ways. Metabolic perturbations
in diabetes (including glycosylation of
proteins; microvascular abnormalities with
damage to blood vessels and nerves; and
collagen accumulation in skin and
periarticular structures) result in changes
in the connective tissue.

Musculoskeletal complications are most
commonly seen in patients with
longstanding duration of type 1 diabetes,
but they are also seen in patients with type
2 diabetes. Rheumatological

Gupta et al.

Recent data show that the prevalence of
MSK manifestations in the hands and
shoulders in patients with type 1 or type 2
diabetes is 30 %. [11] These
manifestations are closely linked to
prolonged disease duration [12] and
vascular complications. CRP is a well-
known inflammatory marker which
increases in the inflammatory conditions.
Musculoskeletal diseases are inflammatory
condition in which CRP may be affected.

So, we planned a study to estimate the
musculoskeletal manifestations and their
association with markers of disease
progression like HbAlc

In our study out of 100 patients, 45 were
male and 55 were female (M:F 9:11)
showing diabetes more in female in
comparison to males. Similar findings
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were depicted by study by DANA E et al
[13]

In our study Cheiroarthropathy (24%) was
the most common musculoskeletal
deformity followed by frozen shoulder
(22%), Carpel tunnel syndrome (13%),
Trigger finger (12%), and Charcot's
neuropathy (10%).

According to a study by A. Majjad et al
[14] in 2018 the frequency of
Musculoskeletal disorders in DM was
34.4% with OA being most common
followed by shoulder capsulitis, frozen
shoulder, trigger finger and Dupuytren’s
contracture. Another study conducted by
Tarig Ahmed Bhat et al [15] in 2016; they
found Osteoarthritis was present in a
significant number of their patients with
adhesive capsulitis in 13.1%, flexor
tenosynovitis in 18.8% and
cheiroarthropathy in 17.8% patients

In our study, out of 100 patients of
diabetes, 29 patients had HbAlc levels
<7% (mean 6.73 + 0.18%), 49 patients had
HbAlc levels between 7-10% (mean 8.22+
0.77%), while 22 patients had >10%
HbAlc (mean 11.18+ 0.83%). This shows
maximum patients (49%) had HbAlc
levels between 7-10% in our study. [16]

In our study, (n=29) 9 patients with
HbAlc level <7%, had musculoskeletal
deformities, 4 had frozen shoulder, 1
patient had Carpel tunnel syndrome, 4
patients develop Cheiroarthropathy and 1
had trigger finger and frozen shoulder
both.

In our study, (n=49) 45 patients with
HbAlc level 7-10% had musculoskeletal
deformities; out of these, 6 had trigger
finger, 12 had frozen shoulder, 8 patients
had Carpel tunnel syndrome, 9 patients
had Cheiroarthropathy and 7 patients had
Charcot's neuropathy. In our study, (n =
22) 18 patients with HbAlc level>10%
had musculoskeletal deformity. Out of
them 4 had trigger finger, 4 had frozen
shoulder, 2 patients develop Carpel tunnel
syndrome, 7 patients develop

Gupta et al.
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Cheiroarthropathy and 1 patient had
Charcot's neuropathy and
Cheiroarthropathy both.

Similar study conducted by A. Majjad et
al'* in 2018 found that in patients with
HbAlc (%) < 7, 6 (7.2%) had hand
disorders, 9 (10.8%) had shoulder
capsulitis, 11(13.3%) had osteoarthritis, 18
(21.7%) MS disorders. While 48 (16.4%)
patients with HbAlc levels > 7 had hand
disorders, 38 (13%) had shoulder
capsulitis, 62(21.2%) had osteoarthritis,
111(37.9%) had MS disorders total. This
shows significantly high levels of MS
disorders in patients with HbAlc levels
>7% in comparison to HbAlc levels <7%.

In our study patients (n=29) with duration
of diabetes <5 years, 5 (17.2%) patients
had musculoskeletal deformity, with
diabetes duration 5-10 years (n=39) 35
(89.7%) patients while 32 (100%) patients
with diabetes duration >10 years (n=32)
had musculoskeletal deformity. This
difference was statistically significant
(<0.0001)

In our study we found in patients (n=29)
with duration of diabetes <5 years, 1 had
frozen shoulder, 1 patient had Carpel
tunnel syndrome, 3 patients had
Cheiroarthropathy. In our study patients
(n=39) with duration of diabetes 5-10
years, 7 had trigger finger, 9 had frozen
shoulder, 6 patients had Carpel tunnel
syndrome, 9 patients had
Cheiroarthropathy and 2 patients had
Charcot's neuropathy alone while 1 patient
had Frozen shoulder and Charcot's
neuropathy both and 1 patient had
Cheiroarthropathy and Charcot's
neuropathy both. In our study patients
(n=32) with duration of diabetes >10
years, 25 patients had single deformity
while 7 patients had multiple (mostly 2)
deformities.

Similar study conducted by A. Majjad et
al**? in 2018 found 20(9.9%) patients with
Diabetic duration <10 years had Hand
disorders, 23(11.4%) had shoulder
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capsulitis, 29(14.4%) had osteoarthritis,
53(26.2%) MS disorders total. While
34(19.5%) patients with Diabetic duration
>10 years had hand disorders, 24(13.8%)
had shoulder capsulitis, 44(25.3%) had
osteoarthritis, 76(43.7%) had MS disorders
total. This shows significantly high levels
of MS disorders in patients with Diabetic
duration >10 years in comparison Diabetic
duration <10 years.

Similar study by Lee-Wen Pai et al 2’2 in
2015 found that the 10-year cumulative
incidence of musculoskeletal pain and the
mean number of doctor visits for
musculoskeletal pain were higher in
chronic patients (>10 years) of diabetes.
Visits increases with duration of diabetes.

In our study 1st tertile (n=33) of CRP, 17
(51.5%) patients had Musculoskeletal
deformity, in 2nd tertile (n=34) 25
(73.5%) patients had muscular deformity
while in 3rd tertile (n=33) 30 (90.9%)
patients had muscular deformity. It shows
increase incidence of musculoskeletal
deformity with higher tertile or increased
CRP levels. This difference was
statistically significant(p<0.0001).

In our study 1st tertile of CRP (n= 33), 17
(51.5%) patients had musculoskeletal
deformity. 15 (45.5%) patients had single
musculoskeletal deformity while 2 (6%)
patients had multiple deformities. 1 patient
had trigger finger, 7 had frozen shoulder, 1
patient had Carpel tunnel syndrome, 5
patients had Cheiroarthropathy and 1
patient had Charcot's neuropathy. while 1
patient had frozen shoulder and carpel
tunnel syndrome both and 1 patient had
Cheiroarthropathy and Charcot's
neuropathy both.

In our study in 2nd tertile of CRP (n=34),
25 (73.52%) patients had musculoskeletal
deformities; 22 (64.70%) had single
deformity while 3 (8.82 %) patients had 2
types of deformity. 4 had trigger finger, 6
had frozen shoulder, 3 patients had Carpel
tunnel syndrome, 6 patients had
Cheiroarthropathy etc.

Gupta et al.
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In our study in 3rd tertile of CRP (n=33),
30 (90.9%) patients were affected by
musculoskeletal disorders; 3 (9.09%)
patients had 2 types (multiple) of
musculoskeletal  disorders; rest 27
(81.81%) had  single type  of
musculoskeletal disorder. 5 patients had
trigger finger, 4 had frozen shoulder, 7
patients had Carpel tunnel syndrome etc.

Summary -

Diabetes mellitus (DM) is a multi-system
disease  characterized by persistent
hyperglycaemia with which
musculoskeletal sequelae of DM are
common. So, our aim of this study was to
estimate the Musculoskeletal
Manifestations in type 2 Diabetes Mellitus
and their association with markers of
disease progression like HbAlc, CRP etc.

In our study we found Cheiroarthropathy
(24%) as most common musculoskeletal
deformity  associated with  diabetes
followed by Frozen shoulder (22%). 29
patients had HbAlc levels <7%, 49 had
HbAlc levels between 7-10% and
remaining 22 had HbAlc levels >10 %.
Mean HbAlc for all 3 groups were 6.73 +
0.18%, 822+ 0.77%, 11.18+ 0.83%
respectively. CRP levels for all 3 groups
were 7.54+1.90 mg/dl, 11.78+6.55 mg/dl
and 17.46+8.69 mg/dl. In this study 31%
patients with HbAlc level <7%, 91.8%
patients with HbAlc level 7-10%, 81.8%
patients with HbAlc level >10% had
musculoskeletal deformity. It shows
increased prevalence of musculoskeletal
deformity/disease with increased levels of
HbAlc.In this study 5(17.2%), 35(89.7%)
and 32(100%) patients with duration of
diabetes <5 years, 5-10 years, >10 years
respectively had musculoskeletal
deformity. This shows significantly
increased prevalence of musculoskeletal
disorder with increasing duration of
diabetes. (<0.0001) In this study 1st tertile
of CRP 17 (51.5%) patients had
Musculoskeletal deformity, in 2nd tertile
25 (73.5%) patients had muscular
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deformity while in 3rd tertile 30 (90.9%)
patients had muscular deformity. It shows
increased incidence of musculoskeletal
deformity with higher tertile or increased
CRP levels. This difference was
statistically significant(p<0.0001).

Conclusion

This study showed the relationship of
inflammation markers, represented by
CRP, and glycaemic control represented
by HbAlc and duration of diabetes with
musculoskeletal disorders. HbAlc
increased significantly as CRP and
duration of disease increases. These all
parameters correlated positively with the
musculoskeletal disorders developed as
sequela of diabetes. As CRP is an
established marker of inflammation and
also cardiovascular disease marker, it is
important to estimate the CRP and HbAlc
levels in diabetics and treat them early to
reduce risk of musculoskeletal deformities
apart from cardiovascular risk reduction.
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