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Abstract

Aim: Diabetes mellitus(DM) is a chronic metabolic condition characterised by persistent hyperglycaemia and may
affect the musculoskeletal system. In this study our aim was to investigate the prevalence of the most frequently
occurring hand complications in type 2 diabetes mellitus patients. Material and methods: 250 Type 2 DM patients
and 120 healthy control were included in this study. The presence of cheiroarthropathy, dupuytren's contracture,
tinel’s sign and trigger finger were assessed. All patients were evaluated also by the Rheumatology Division.
Results: The mean diabetic duration was 7.60+6.25 years. Dupuytren's contracture was present in 13.2 %,
cheiroarthropathy in 12 %, tinel’s sign in 18.8% and trigger finger in 5.2% in diabetic patients. Retinopathy was
present in 14.8 %, nephropathy in 15.6%. There was positive correlation between diabetic duration and diabetic
retinopathy and diabetic nephropathy(p=0.000, r=274; p=0.049, r=125, respectively). There was positive correlation
between diabetic nephropathy and cheiroarthropathy, dupuytren's contracture (p=0.001, r=214; p=0.002, r=191,
respectively). Also there was positive correlation between diabetic retinopathy and dupuytren's contracture (p=0.007,
r=0.170). Conclusions: Some musculoskeletal disorders are more prevalent in type 2 DM patients. The hand
abnormalities are associated with the diabetic complications. Long-term prospective randomised controlled trials on
preventing muscul oskeletal complications and disability in diabetics are needed.
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I ntroduction

Diabetes mellitus (DM) is a chronic metabolic occur in diabetes including glycosylation of
disease characterized by persistent proteins; collagen accumulation in periarticular
hyperglycaemia with resultant morbidity and structures  and  skin; and  microvascular
mortality related primarily to its associated abnormalities with damage to blood vessels and
microvascular and macrovascular complications nerves (2). Diabetes mellitus has been associated
(2). with a number of musculoskeletal manifestations.
The rheumatologic manifestations of DM include
Diabetes mellitus may affect the muscul oskel etal diabetic cheiroarthropathy, dupuytren's
system. Some changes in the connective tissue contractures, carpal tunnel syndrome, trigger
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finger, adhesive capsulitis, diabetic
osteoarthropathy, diffuse idiopathic skeletal
hyperostosis, diabetic amyotrophy and reflex
sympathetic dystrophy (3,4).

Diabetic cheiroarthropathy, also known as limited
joint mobility (LJM), is characterized by tight,
thick, waxy skin, mainly on the dorsal aspect of
the hands, with flexion deformities of the
interphalangeal and metacarpophalangea joints
(5). Dupuytren contracture (DC) is characterized
by the thickening and shorting of the palmar
fascia, causing a contracture in flexion of the
affected finger. In nondiabetic patients, the most
affected fingers are the fourth and the fifth, but in
individuals with DM, DC mainly affects third and
fourth fingers and the hand involvement is
frequently bilateral (6). The presence of carpd
tunnel syndrome was defined as pain and
paresthesias of the first, second, and third fingers,
plus a positive Tinel’s or Phalen’s sign (7).
Trigger finger (TF) is due to a stenosing
tenosynovitis of the digital flexors. The diagnosis
Is made by palpating a thickened flexor tendon or
nodule with a locking phenomenon during
extension or flexion of any finger (8).

Musculoskeletal complications of DM have been
generally under-recognized and poorly treated
compared with other complications, such as
neuropathy, retinopathy, and nephropathy (9). In
this study our am was to investigate the
prevalence of the most frequently occurring but
often neglected hand complications in type 2
diabetes mellitus patients, and to examine their
relationship with patients’ age, sex, diabetes
duration, diabetic complications and glycaemic
control.

Materials and M ethods
Study Protocol

This single point cross-sectional case control
study was conducted at the Endocrinology and
Metabolism Clinic between January 2013 and
January 2014. It was approved by the local ethics
committee and written informed consent was
obtained from all subjects. 250 type 2 Diabetes
Méllitus patients and 120 age- and sex-matched
normal healthy volunteers were recruited for the
study. Patients with ahistory of neurological
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diseases, chronic rena failure, inflammatory
arthritis of the wrist, chronic alcoholism, previous
Colle’s fracture or hand injury were excluded
from the study.

Diabetic retinopathy was assessed by direct
ophthalmoscopy. Urinary albumin excretion was
determined in at least two 24 hour urine samples.

The musculoskeletal physical examination
focused on the upper extremity. The presence of
cheiroarthropathy, Dupuytren's  contracture,
tinel’s sign and trigger finger was assessed. All
patients were evaluated also by the Rheumatol ogy
Division.

L aboratory parameters

Blood samples for biochemica parameters were
taken after an overnight fasting from an
antecubital vein between 08:00 am and 09:00
am. Glucose was anadysed with glucose
hexokinase method, HbA1c were analysed with
turbidymetric  method(Siemens  Dimension,
Clinica Chemistry System, Newark, DE, USA)
using appropriate commercia kits. Patients’ renal
status was assessed by the urinary abumin
excretion rate in at least two out of three timed
24-h or overnight urine collections. Diabetic
nephropathy was defined as macroa buminuria
(=300 mg/24 h).

Musculoskeletal Examination

For “Prayer sign’, patients were asked to bring the
pamar surfaces of the fingers together in a
praying position with the fingers fanned and the
wrist maximaly  flexed. Falure  of
metacarpophalangeal or proximal interphalangeal
joints to make contact was classified as a positive
prayer sign (10). The diagnosis of dupuytren's
contracture was made based on the observation of
one or more of the following four features on
examination: a palmar or digital nodule, tethering
of the pamar or digital skin, a pretendinous band
and a digital flexion contracture (10). Flexor
tenosynovitis was diagnosed by papating a
nodule or thickened flexor tendon with locking
phenomenon during extension or flexion of any
fingers (10).
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Statistical analysis

Statistical evaluations were performed by running
the SPSS 13.0 package program (SPSS, Inc.,
Chicago, IL, USA). While defining the data,
number, percentage, mean, and standard deviation
(SD) values were used. The normality of
distribution of continuous variables was evaluated
using the Kolmogorov-Smirnov test. For
between-group comparisons Student’s t test is
used. For comparisons of discrete variables, the
chi-square and Fisher’s exact test were used
between  independent  groups.  Pearson’s
correlation test was performed for correlation
analysis. The level of significance was set at 0.05.

Results

The demographic and clinical characteristics of
the patients with and without DM are shown in
Table 1. Demographic features, including age
and sex, were not statistically different in either
group. Mean duration of DM was 7.60+6.25
years. The prevalence and the distribution of the
hand problems in the diabetic and non-diabetic
control groups are summarised in Table 2.
Dupuytren's contracture was present in 13.2 %,
cheiroarthropathy in 12 %, tinel’s sign in 18.8%
and trigger finger in 5.2% in diabetic patients;

retinopathy was present in 14.8 %, nephropathy in
15.6%. Mean HbA1lc was 8.60 £+ 2.04%. Mean
fasting glucose was 176.46 +71.32 mg/dl. The
mean urinary albumin excretion was 82.69+14.81
mg/day. The relationship between these
complications and patients age, sex, duration of
diabetes and glycaemic control was also analysed.
There was positive correlation between age and
cheiroarthropathy and dupuytren's contracture
(p=0.001, r= +0.175 and p=0.000, r=+0.237,
respectively). There was positive correlation
between diabetic duration and diabetic
retinopathy and diabetic nephropathy (p=0.000,
r=+0.274; p=0.049, r=+0.125, respectively).
There was positive correlation between diabetic
nephropathy and cheiroarthropathy, dupuytren's
contracture  (p=0.001, r=+0.214; p=0.002,
r=+0.191, respectively). There was positive
correlation between diabetic retinopathy and
dupuytren's contracture (p=0.007, r=+0.170).
There was no significant correlation between
HbA1C and dupuytren's contracture,
cheiroarthropathy, tinel’s sign and trigger finger.
Also there was no significant correlation between
fasting glucose and dupuytren's contracture,
cheiroarthropathy, tinel’s sign and trigger finger
(Table 3)

Table 1. Demographic and anthropometric characteristics of the patients with type 2 diabetes mellitus
and control group

Type2 DM Control group Pvalue
(n=250) (n=120)
Age (years) 51.98+8.86 50.67+4.16 0.125
Female/Male (%) 65.2/.8 66.7/33.3 0.816
Height (cm) 161.52+8.62 162.77+5.63 0.111
Weight (kg) 84.46+15.22 86.21+11.93 0.270
BMI (kg/m?) 32.521+5.88 32.88+6.63 0.588
Fat% 34.02+10.43 35.46+7.98 0.183
Fat (kg) 29.39+12.01 31.31+11.47 0.143

DM: Diabetes Méllitus, BMI: Body Mass Index

Table 2. The prevalence of the upper extremity muscul oskeletal disorders in patients with
type 2 diabetes mellitus and control group

Type 2DM Control Group Pvalue
(n=250) (n=120)
[n(%)] [n(%)]

Diabetic cheiroarthropathy 30(12.0) 0(0.0) <0.001
Dupuytren contracture 33(13.2) 3(2.5) 0.001
Tinel’s sign 47(18.8) 4( 3.3) <0.001
Trigger finger 13(5.2) 0(0.0) 0.012

DM: Diabetes Méllitus
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Discussion

DM is a common disease and associated with
various rheumatic conditions. Recognition of
these conditions is important as they affect the
patient’s life quality. Hand and shoulder disorders
occur more frequently than other rheumatic
manifestations of DM (11,12). The hand in
particular is an important target for diabetic
complications. Hand involvement, diabetic
cheiroarthropathy, Dupuytren’s contracture and
trigger finger probably have the same
pathogenesis and are caused by excessive
glycosylation of collagen in the skin and
periarticular structures, and by decreased removal
of degenerated collagen, resulting in thick,
inelastic tissues (13).

Diabetic cheiroarthropathy, is characterised by
skin thickening over the dorsum of the hands and
restricted mobility of multiple joints. LIM is
usually painless and not disabling (14). The
underlying pathology of LIJM is most likely
multifactorial. Increased glycosylation of collagen
in the skin and periarticular tissues, increased
collagen degradation, diabetic microangiopathy
have been implicated as contributing factors (15).
It is a common complication of type 1 and type 2
diabetes mellitus. The prevalence of LIM ranges
between 30 and 58 % among patients with type 1
DM and between 8 and 76 % among those with
type 2 DM. The prevaence in the general
population is 0-26% (1,5,16-21). In our study the
prevalance of LIM was 12% in diabetic patients
and 0% in control group.

Severa studies have suggested that LIM is
predictive of renal, retinal and other diabetic
complications (13,14,22) and related to the
duration of the diabetic condition (15,19,23). In
our study, there was no correlation between LIM
and diabetes duration. Some studies found
relation between LIM and microvascul opathy (7,
24-27). In a study by Rosenbloom et al. the
prevalence of proteinuria and retinopathy was of
11% in diabetic patients without diabetic
cheiroarthropathy versus 50% in diabetic patients
with diabetic cheiroarthropathy ([25). Also in our
study there was positive correlation between
diabetic nephropathy and cheiroarthropathy
(p=0.001, r=214).
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No association between metabolic control and
LJIM has been proved (7,24) although Aydeniz et
a (19) reported higher HbA1c levels in DM2
patients with LIM .We didn’t find higher HbAlc
levelsin type 2 diabetic patients with LIM.

Dupuytren’s contracture is characterized by
spontaneously occurring chronic and idiopathic
thickening of the palmar aponeurosis, leading to
various degrees of flexion deformity of the
fingers, pamar or digital thickening, tethering,
pretendinous bands, and flexion contractures of
the fingers. In patients with diabetes, both genders
are equally affected, and the ring and middle
finger are more commonly involved (7,11,17).
Diabetes, smoking, and genetic susceptibility are
accepted predisposing factors. Although the exact
pathogenesis of DC remains unclear (29).

DC is associated with diabetes duration, long-
term poor metabolic control and presence of
microvascular complications (5). According to
Arkkila et a duration of diabetes is the most
important factor predicting the development of
DC in type 1 diabetic patients after 5 years
follow-up (30). In our study we didn’t find any
correlation between diabetic duration and DC. In
several studies a correlation between DC and
microvascular complications such as neuropathy,
retinopathy and nephropathy has been reported
(28,31,32). We aso found correlation between
DC and microvascular complications in our cross-
sectional study. There was positive correlation
between diabetic nephropathy and dupuytren's
contracture (p=0.002, r=191). Also there was
positive correlation between diabetic retinopathy
and dupuytren's contracture (p=0.007, r=170).

The prevalence of DC has been reported as 5-
63% in patients with DM compared to 3-13% in
the general population (1,5,15,17). In our study,
the prevalence of DC was 13.2%. In an
epidemiological study, Zergiic and Finsen
reported a far higher prevalence of DC in diabetic
patients than in the genera population (OR 2.75,
95% CI 1.83-4.11) [33]. On the contrary, Loos et
al carried out a large retrospective study and did
not find any significant correlation between DM
and DC (34).
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Trigger finger is due to a stenosing tenosynovitis
of the digital flexors. It is more often related to
type 1 DM, where the prevalence has been
reported to be about 20%. By contrast, it is
present in 3-22% of patients with type 2 DM and
in 0-2% of controls (7,35,36). The prevalence of
DM in patients with trigger finger is about 10%
(5). Aydeniz et a reported prevalence in type 2
DM of 5.9% compared to 2% in a group control
(19). Mathew et a did not find a statistical
difference in the prevalence of TF in diabetics
compared to a control group (21). In our study,
the prevalence of TF was 5% and 0% in the
control group.

Musculoskeletal disorders are relatively common
intype 2 DM patients. The hand abnormalities are
associated with diabetic complications. Thereis a
positive correlation between diabetic nephropathy
and cheiroarthropathy and dupuytren's
contracture. Also there is positive correlation
between age and cheiroarthropathy and
dupuytren's contracture. These muscul oskeletal
manifestations can effect the patients’ quality of
life. Therefore, both diabetologists  and
rheumatologists need to be aware of them. Long-
term prospective randomised controlled trials on
preventing musculoskeletal complications and
disability in diabetics are needed.
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