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SUMMARY

Introduction Carpal tunnel syndrome (CTS) is the most commonly seen peripheral nerve compression
syndrome and CTS surgery is the most common surgery done for peripheral nerve compression
syndromes. Type 2 diabetes mellitus (DM) is a systemic disease with a component of peripheral
neuropathy.

Objective We aimed to investigate the effects of type 2 DM on functional results in type 2 DM patients
who underwent carpal tunnel surgery.

Methods The study included 39 patients with carpal tunnel syndrome which was confirmed by
electromyography. Twenty-one patients did not have DM, 18 patients had type 2 DM that were treated
for DM and had regulated blood glucose levels. Assessments were done with the Boston scale. All
operations were done by the same surgical team using the same surgical technique. Functional and
symptomatic scores between the two groups were compared with the Mann-Whitney U test which is the
non-parametric version of the Student’s t test, and 95% confidence interval p<0.05, which is considered
as statistically significant.

Results In patients with type 2 DM, preoperative mean Symptom Severity Score was 3.6+0.35 (2.9 to 4.2)
in the last control mean Symptom Severity Score was 1.2+0.16 (1.0-1.7), and preoperative mean functional
status score was 3.3£0.56 (2.3 to 4.5) and in the last control mean functional status score was 1.3£0.36 (1.0
to 2.4). The patients without DM, preoperative mean Symptom Severity Score was 3.5+0.45 (2.8 to 4.2)
in the last control mean Symptom Severity Score was 1.2+0.19 (1.0 to 1.6), and preoperative functional
status score was 3.2+0.47 (2.4 to 4.6) in the last control mean functional status score was 1.3+0.35 (1.0
to 2.5). There was no statistically significant difference between the two groups.

Conclusion Type 2 DM patients with regulated blood glucose levels can be operated without additional
procedure during and after surgery for carpal tunnel syndrome like in carpal tunnel syndrome patients

without DM.
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INTRODUCTION

Carpal tunnel syndrome (CTS), due to com-
pression of the median nerve in the carpal tun-
nel at the wrist, is the best known and the most
common upper extremity compression neu-
ropathy [1, 2]. The transverse carpal ligament
has a compression on the median nerve on the
wrist palmar surface in carpal tunnel syndrome.
As a result of this compression the patient has
hypoesthesia on the first, second, third and ra-
dial side of the forth finger of the hand.

Type 2 diabetes mellitus (DM) is a systemic
disease with component of peripheral neuropa-
thy. Conventional electrophysiological studies
are widely used for the objective diagnosis of
diabetic neuropathy. The physiological func-
tion of nerves can be evaluated quantitatively
by nerve conduction study (NCS) [3, 4]. NCS
abnormalities occur early in the course of type
2 DM, and the pattern of progression of pe-
ripheral neuropathy shows dependence on
the length of the nerve fibers [5]. NCS shows
complicated abnormalities of sensory, motor,
and autonomic nervous systems [6]. In addi-
tion, NCS shows a mildly slow nerve conduc-

tion velocity and low amplitude in diabetic
polyneuropathy, suggesting that the peripheral
neuropathy of type 2 DM is primarily caused
by axonal degeneration [7, 8].

There are two treatment modality for CTS,
these are conservative and surgical treatment.
Conservative treatment is an option for pa-
tients with early CTS. Splinting, local steroid
injections, ultrasound, and the use of oral ster-
oids are the methods of conservative treatment.
Patients with evidence of median nerve dener-
vation and in cases where conservative treat-
ment has failed, surgical treatment is indicated
[9]. Surgical treatment is release surgery for the
transverse carpal ligament that compresses the
median nerve. CTS is most commonly seen
peripheral nerve compression syndrome and
CTS surgery is most common surgery done for
peripheral nerve compression syndromes.

OBJECTIVE

We aimed to investigate the effects of type 2
DM on functional results in type 2 DM patients
who underwent carpal tunnel surgery and to
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compare the results of surgeries between diabetic CTS
patients with non-diabetic CTS patients.

METHODS

Preoperatively, all patients were confirmed with the clini-
cal examination and electromyography (EMG) that they
had CTS. The patients were evaluated with the Boston
scale pre-and postoperatively (Tables 1 and 2). All op-
erations were performed by the same surgical team with
the mini-open carpal tunnel release technique.Two-3 cm
of longitudinal incision was done above the wrist flexor
skin-fold and reached transverse carpal ligament and then
release was done.

Thirty-nine patients were evaluated in our study. Eight-
een patients had DM that were treated for DM and had
regulated blood glucose levels. There were 7 male and
11 female patients. The mean age was 59.0 (51-68) years.
Four patients were insulin dependent, while 14 patients
were treated with oral anti-diabetic drugs. The duration
of the type 2 DM was mean 5.4 (2-10) years. Five patients
had CTS in both upper extremities but according to the
EMG non-operated sides had mild involvement. One of
the patients with DM had obesity. There was no additional
pathology in DM patients. There were 21 patients in the
other group with no additional pathology. There were
8 male and 13 female patients. The mean age was 56.3
(44-65) years. No problem was detected in both groups in
postoperative follow-up period.

The Boston scale (BS) consists of 19 questions. There
are multiple choice answers for each question. Every
question is evaluated between 1 to 5 points. Point 1 is the
best point for the functional capacity and represents mild
symptoms, 5 points is the worst for the functional capac-
ity and represent most severe symptoms. If a patient has a
higher mean score it indicates insufficiency in functional
capacity and severe symptoms. Symptom Severity Score
is the total point of 11 questions. The average Symptom
Severity Score is obtained by dividing Symptom Severity
Score by the number of current question. Functional status
score is the total point of 8 questions. The average func-
tional status score is obtained by dividing the functional
status score by the number of the current question.

Functional and symptomatic scores between the two
groups were compared with the Mann-Whitney U test
which is the non-parametric version of the Student’s t
test, and 95% confidence interval p<0.05 is considered as
statistically significant.

RESULTS

Preoperative mean Symptom Severity Score was 3.6+0.35
(2.9 to 4.2) in the last control mean Symptom Severity
Score was 1.2+0.16 (1.0-1.7), and preoperative mean func-
tional status score was 3.3+0.56 (2.3 to 4.5) and in the
last control mean functional status score was 1.3+0.36 (1.0
to 2.4) in the type 2 diabetic group. Preoperative mean

Table 1. Symptom Severity Scale (CTS)

The following questions refer to your symptoms for
a typical 24-hour period during the last 2 weeks
(circle one answer to each question).

1. How severe is the hand
or wrist pain that you have

| do not have hand or wrist pain

Mild pain

Moderate pain

at night? Severe pain
Very severe pain
Never

2. How often did hand or | Once

wrist pain wake you up
during a typical night over
the past two weeks?

Two to three times

Four or five times

More than five times

3. Do you typically have
pain in your hand or wrist
during the daytime?

| never have pain during the day

| have mild pain during the day

| have moderate pain during the day

| have severe pain during the day

| have very severe pain during the day

4. How often do you have
hand or wrist pain during
the daytime?

Never

Once or twice a day

Three to five times a day

More than five times a day

The pain is constant

5.How long, on average,
does an episode of pain
last during the daytime?

| never get pain during the day

Less than 10 minutes

10 to 60 minutes

Over 60 minutes

The pain is constant throughout
the day

6. Do you have numbness
(loss of sensation) in your
hand?

No

I have mild numbness

I have moderate numbness

| have severe numbness

| have very severe numbness

7. Do you have weakness
in your hand or wrist?

No weakness

Mild weakness

Moderate weakness

Severe weakness

Very severe weakness

8. Do you have tingling
sensations in your hand?

No tingling

Mild tingling

Moderate tingling

Severe tingling

Very severe tingling

9. How severe is
numbness (loss of
sensation) or tingling at
night?

| have no numbness or tingling
at night

Mild

Moderate

Severe

Very severe

10. How often did hand
numbness or tingling
wake you up during a
typical night during the
past two weeks?

Never

Once

Two or three times

Four or five times

More than five times

11. Do you have difficulty
with the grasping and
using small objects such
as keys or pens?

No difficulty

Mild difficulty

Moderate difficulty

Severe difficulty

Very severe difficulty
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Table 2. Functional Status Scale (CTS)

On a typical day during the past two weeks have hand and wrist symptoms caused you to have any difficulty doing activities listed below?
Please circle one number that best describes your ability to do the activity.
Activity No difficulty Mild difficulty ’\g;gs;?tt; d?feﬁ\é irliy hii%”g:a‘;ss::&i;l
Writing 1 2 3 4 5
Buttoning clothes 1 2 3 4 5
Holding a book while reading 1 2 3 4 5
Gripping a telephone handle 1 2 3 4 5
Opening jars 1 2 3 4 5
Household chores 1 2 3 4 5
Carrying grocery bags 1 2 3 4 5
Bathing and dressing 1 2 3 4 5
Table 3. Preoperative and postoperative data of patients with and without diabetes mellitus (DM)
_ Age Pre-operative | Post-operative Pre—opgrative Post opgrative Duration of
Patients | No. (years) Gender synr)ptom symptom functional functional DM (years) Type 1 DM
severity score | severity score status score status score
1 65 M 3.7 1.2 34 1.3 4 -
2 68 M 29 1.0 23 1.0 3 -
3 55 F 3.6 1.2 24 1.1 5 -
4 58 M 4.2 1.3 4.5 24 8 +
5 62 F 3.6 1.2 33 1.0 2 -
6 61 F 4.2 1.2 3.6 1.2 8 -
" 7 57 F 4.0 1.7 4.0 20 10 +
5 8 62 F 36 1.2 3.8 1.5 4 -
8 |9 64 M 36 10 3.0 14 5 -
‘§ 10 52 F 3.6 1.0 34 1.2 4 -
@ 1 54 F 3.6 1.3 34 1.2 6 -
e 12 60 M 34 1.2 3.2 1.3 8 +
13 51 F 34 1.2 34 1.0 3 -
14 67 F 3.0 1.0 3.0 1.2 8 -
15 52 F 3.6 1.1 3.6 1.0 5 -
16 63 M 3.6 1.4 3.0 1.2 9 +
17 54 F 4.0 1.2 3.6 14 2 -
18 57 M 3.2 1.2 24 1.0 4 -
1 52 F 3.2 1.0 3.0 1.0 / /
2 48 F 4.0 1.2 3.2 1.2 / /
3 62 M 4.2 1.6 4.0 2.5 / /
4 44 F 3.0 14 3.2 2.0 / /
5 58 M 34 13 3.2 13 / /
6 62 F 2.8 1.0 24 1.2 / /
7 58 F 3.6 1.4 3.0 1.4 / /
- 8 64 F 4.0 1.0 3.2 1.0 / /
S 9 55 M 4.2 1.0 4.6 1.2 / /
g 10 46 F 3.5 14 3.0 1.4 / /
1| s F 3.0 12 28 12 / /
g 2] s M 38 1.0 3.2 10 / /
s 13 60 M 3.8 1.0 3.2 1.0 / /
= ] e F 36 12 3.0 14 / /
15 47 F 3.2 1.4 2.8 14 / /
16 57 M 3.0 1.1 2.8 1.1 / /
17 55 M 3.0 14 2.8 1.2 / /
18 65 F 4.0 1.0 3.2 1.2 / /
19 64 F 4.0 1.0 3.8 1.0 / /
20 61 M 3.2 1.2 3.6 1.2 / /
21 56 F 3.0 14 3.2 14 / /

M - male; F - female
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Symptom Severity Score was 3.5+0.45 (2.8 to 4.2) in the
last control mean Symptom Severity Score was 1.2+0.19
(1.0 to 1.6), and preoperative functional status score was
3.2+0.47 (2.4 to 4.6) in the last control mean functional
status score was 1.3+0.35 (1.0 to 2.5) in the non-diabetic
group. 2 of the patients who were insulin dependent in the
type 2 diabetic group had mild improvement after surgical
intervention in their last control (Table 3).

The values of the two groups were compared statistical-
ly. There was no significant difference between the results
of two groups. Average follow-up period was 7 months
(6-12) in the type 2 diabetic group. Mean follow-up period
was 8 months (6-14) in the non-diabetic group. Prophy-
lactic antibiotics were not given to the patients in both
groups after surgery. Infection was not detected during
the follow-up time. There was no other complication that
was detected in the patients after surgery.

DISCUSSION

All open surgical techniques with different sizes of inci-
sions and arthroscopic interventions remove the pressure
on the median nerve by release are effective in sympto-
matic relief and functional improvement [10-14].

Zyluk et Puchalski [15] performed carpal tunnel sur-
gery in 345 patients without DM and 41 DM patients
in their study. They mentioned that all patients in both
groups benefited from surgery in similar proportions over
the 6-month controls after surgery. According to the re-
sults of our study there was no statistically significant dif-
ference between the results of two groups. The patients in
both groups benefited from surgery in similar proportions
according to our study. Our results are similar with the
results of Zyluk et Puchalski [15].

Gamstedt et al. [16] demonstrated 20% of patients who
had CTS, Dupuytren’s contracture, flexor tenosynovitis
and limitation of the range of motion (ROM) in a cross-
sectional study with 100 diabetic patients. There is a signif-
icant relationship between the duration of diabetes hand
anomalies. There is no significant relationship between
other diabetic complications, metabolic control and hand
anomalies. The prevalence of hand anomalies are high in
DM and this prevalence increases with duration of diabe-
tes [16]. The patients operated for CTS with type 2 DM
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Pe3ynTaTi XMpypLIKOr Ieyerba CUHAPOMA KapnasHOr TyHena Ko 6onecHuKa ca

Anjabetec menautycom tmn 2 u 6e3 rera

Menux Mankoy', O3ryp Kopkmas', icmaun Ontyny', Anu Cekep', ®epxat Caj?, Axmet Mypart bynbyn'

'Opembetbe opToneauje 1 Tpaymatonoruje, MegnunHcku gpakyntet, YHuBep3utet ,Meaunon’, Uictanbyn, Typcka;
’Operetbe opToneguje 1 Tpaymatonoruje, Meguumtckm dpakyntet, 19. maj’, CamcyH, Typcka

KPATAK CAZIPXAJ

YBop CviHgpom KapnanHor TyHena (CKT) je Hajuewha nokanu-
30BaHa KomMnpecrBHa Nie3uja nepudepHor HepBa, a onepayuja
CKT je Hajuewwha xupypLIKa MHTEPBEHLja y Neyetby CUHOPOMa
Komnpecuje nepudepHor Hepsa. lnjabetec menntyc (AM) TMn
2 je cMCTEMCKO 060/bEHE C KOMMOHEHTOM NeprdepHe Heypo-
natuje.

L papa Linb nctpaxmsara je 61o aa ce ucnuta ytvuaj M
TV 2 Ha GYHKLUMOHaNHe pe3ynTaTe XUpypLIKK eyeHunx 6one-
cHuka ca CKT n M tnn 2.

Mertope papa VicnutuBarbem je 0byxBaheHo 39 6onecHuKa ca
CKT koju je gnjarHoctkoBaH enektpomuorpadujom. Kog 21
6onecHuKa Huje 3abenexeH M Tvn 2, foK je 18 ucnuTaHrKa
neyeHo of oBor 060/bera U UMaNo perynucaHe BpegHocTu
riyKko3se y Kpsu. [poueHa o6osbetba je U3BpLUeHa NPUMEHOM
BocTtoHcKor Tecta. Onepaumjy cBrx 601€CHUKA U3BEO je UCTK
XMPYPLLIKM TM MPYIMEHOM MCTE XUPYPLLKE TEXHWKeE. Y aHanu3u
ynopehrBara ckopa GyHKLMOHANHOT U CYMMNTOMATCKOT CTakba
n3mehy fABe rpyne ucnutaHrka nprumerseH je MaH-ButHujes
(Mann-Whitney) U-TecT, koju je HenapameTpujcka Bep3uja CTy-
LeHToBoOr t-TecTa. YTBphHeH je 95-NpoLeHTHM NHTepPBa NnoBepe-
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Ha Ha p<0,05, WTOo ce cmaTpa CTaTUCTUYKKN 3HAYAjHNM.
Pesyntatm Kop 6onecHuka ca IM Tvn 2 cpefra BpeaHOCT
CKOpa TeXMHe CUMMTOMa npe onepauuje 6una je 3,6+0,35 (pa-
CMoH 2,9-4,2), a Ha nocnearemM KOHTponHoM npernegy 1,2+0,16
(pacnoH 1,0-1,7). Cpepara BpegHoCT ckopa GpyHKLMOHaNHor
cTaTyca npe onepauuje 6una je 3,3+0,56 (pacnoH 2,3-4,5), a
Ha nocnegtem npernegy 1,3+0,36 (pacnoH 1,0-2,4). Kog 60-
necHuka 6e3 [IM cpefirba BpeAHOCT CKOpa TeXMHe CMMNTOMa
npe onepauuje 6mna je 3,5+0,45 (pacroH 2,8-4,2), a Ha nocne-
HeMm KoHTponHom npernegy 1,2+0,19 (pacnoH 1,0-1,6). Cpeara
BPeHOCT ckopa GYHKLIMOHANHOT CTaTyca Npe onepawmje Kog
OBVIX MCMWTaHUKa 6una je 3,2+0,47 (pacnoH 2,4-4,6), a Ha mo-
cnefhemM KoHTposiHom npernegy 1,3+0,35 (pacnoH 1,0-2,5).
CTaTMCTUYKM 3HauajHa pa3ninKa n3mehy iBe mocmaTtpaHe rpyne
WCMUTaHUKaA Huje yTBpheHa.

3akmyuak bonecHuun ca IM tmn 2 n perynucaHvum BpeaHo-
CTUMa ryKo3e Y KpBU MOry fia ce onepuLly 6e3 nprmeHe Ao-
JaTHUX NOCTyMNaka TOKOM Unu HakoH onepauuje CKT, a ucto
BaXu 1 3a 6onecHuke 6e3 [1M.

KmbyuHe peun: kapnanHu TyHen; aujabetec Menutyc Tun 2;
bocToHckn Tect
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