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Abstract
Objectives To study patient-reported outcome after open
carpal tunnel release (OCTR) for carpal tunnel syndrome
(CTS) in patients with or without diabetes using national
healthcare quality registries.
Design Retrospective cohort study.
Setting Data from the Swedish National Quality Registry
for Hand Surgery (HAKIR; www.hakir.se) were linked to
data from the Swedish National Diabetes Register (NDR;
www.ndr.nu).
Participants We identified 9049 patients (10 770 hands)
operated for CTS during the inclusion period (2010–2016).
Primary outcome measures Patient-reported outcome
measures were analysed before surgery and at 3 and 12
months postoperatively using the QuickDASH as well as
the HAKIR questionnaire with eight questions on hand
symptoms and disability.
Results Patients with diabetes (n=1508; 14%)
scored higher in the QuickDASH both preoperatively
and postoperatively than patients without diabetes,
but the total score change between preoperative and
postoperative QuickDASH was equal between patients
with and without diabetes. The results did not differ
between patients with type 1 or type 2 diabetes. Patients
with diabetic retinopathy scored higher in QuickDASH
at 3 months postoperatively than patients with diabetes
without retinopathy. In the regression analysis, diabetes
was associated with more residual symptoms at 3 and 12
months postoperatively.
Conclusions Patients with diabetes experience more
symptoms both before and after OCTR, but can expect
the same relative improvement from surgery as patients
without diabetes . Patients with retinopathy, as a proxy for
neuropathy, may need longer time for symptoms to resolve
after OCTR. Smoking, older age, higher HbA1c levels
and receiving a diabetes diagnosis after surgery were
associated with more residual symptoms following OCTR.

Introduction
The gold standard for treatment of carpal
tunnel syndrome (CTS) is open carpal tunnel
release (OCTR). The spectrum of risk factors
leading to CTS is fairly well recognised, and
includes female gender, diabetes and rheumatoid arthritis.1 Other concomitant hand
conditions are associated with a smaller
improvement in the Boston Carpal Tunnel

Strengths and limitations of this study
►► The major strength of this study is the large nation-

wide population size and the broad selection of patient-reported outcome measure variables that were
analysed.
►► The most prominent limitation is the low response
rate of the questionnaires.
►► The patient group that did not respond to any questionnaires were younger than the group that had
responded, and our data did not allow any further
detailed evaluation. These results are consistent
with other data on patients who are lost to follow-up.
►► Neuropathy is lacking in National Diabetes Register,
which is why we chose to use retinopathy, where
reliable data from fundus photography are available,
as a proxy variable.

Questionnaire after OCTR.2 However, less is
known about diabetes as a risk factor for an
adverse surgical outcome. Previous studies on
surgical outcome after OCTR in patients with
diabetes have shown conflicting results; some
showing no difference in outcome between
patients with and without diabetes,3–5 whereas
others have found less recovery, using various
endpoints, in patients with diabetes.6–9 Study
comparisons are difficult due to the lack of
a gold standard in evaluating outcome after
OCTR. Several patient-reported outcome
measures (PROMs) have been developed
for evaluating upper extremity disorders.
The QuickDASH is widely utilised, including
assessment of outcome after OCTR.10 11
Mechanisms affecting peripheral nerves
in diabetes are many, including microangiopathy, hypoxia and metabolic factors,12
rendering the diabetic nerve more sensitive
to compression.13 Retinopathy is a frequent
complication seen in diabetes, and there is an
association between retinopathy and diabetic
neuropathy,14 15 as well as between ocular
neurodegenerative changes and diabetic
neuropathy.16 17 Retinopathy might hence be
used as a proxy variable for neuropathy. Based
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on the results of a previous smaller study,11 we hypothesised that patient-reported outcome after OCTR is worse
in patients with diabetes, and in particular in patients with
diabetic neuropathy, than in patients without diabetes.
The implementation of a national quality registry for
hand surgery (HAKIR; www.hakir.se) in Sweden in 2010
provided new opportunities for research on large datasets. Using the data available from HAKIR,18 linked with
data from the Swedish National Diabetes Register (NDR;
www.ndr.nu), the purpose of this study was twofold. First,
we aimed to study patient-reported outcome after OCTR
on a national level in Sweden, comparing patients with
and without diabetes. Second, we aimed to study whether
retinopathy and HbA1c levels had an influence on
patient-reported outcome after OCTR.

Methods
Data sources
HAKIR, launched in 2010, HAKIR, is a Swedish National
Quality Registry for hand surgery procedures. All university hospitals (seven specialised hand surgery departments) and two private hand surgery units in Sweden
register all performed operations on patients above
16 years of age in the registry.19 Each patient provides
informed consent for inclusion in the registry. Coding of
all procedures is registered. Before surgery and at 3 and
12 months postoperatively, patients are asked to fill in 8
Likert scale questions (HAKIR questionnaire-8; HQ-8)
and the QuickDASH questionnaire,20 either by post or as
an online survey. The HQ-8 questions are scored from 0
to 100 in 10 point increments and consists of questions
assessing pain on load, pain on motion without load,
pain at rest, stiffness, weakness, numbness/tingling in
fingers, cold sensitivity and ability to perform daily activities. The Swedish translated version of the QuickDASH is
also used.20 The QuickDASH adds up to a total score of
0–10021. All OCTRs, due to primary CTS (KKÅ97 operation code ACC51,22 ICD-10 diagnosis code G560)23 registered in HAKIR between 2010 and 2016, were included.
OCTR was accepted for inclusion when the code G560
was the primary or secondary, but not as a tertiary diagnosis. OCTR performed due to other causes than primary
CTS were excluded.
The Swedish NDR is a nationwide quality register
and includes patients with diabetes aged ≥18 years and
provides information on type of diabetes, risk factors,
diabetic complications and medications.24 25 Patient
data are continuously reported via electronic patient
records from the clinic, or registered directly online to
the NDR.26 Each patient provides informed consent for
inclusion in the register. Information on type of diabetes,
diabetes duration, HbA1c levels, body mass index (BMI),
smoking status, blood pressure and retinopathy status was
collected from the NDR. We considered the neuropathy
variable in NDR as insufficient, and therefore chose to
use retinopathy as a proxy variable instead.
2

Figure 1 Flowchart describing the process of combining
data from HAKIR and NDR. HAKIR, Swedish National Quality
Registry for Hand Surgery; NDR, National Diabetes Register;
OCTR, Open Carpal Tunnel Release; PROM,patient-reported
outcome measure.

To identify patients with diabetes the data from HAKIR
(2010–2016) was linked through personal identifying
numbers of the patients to NDR data (1996–2016). There
were 9139 cases without diabetes and 1503 cases with
diabetes. Patients who were diagnosed with diabetes after
the OCTR (n=128) were analysed separately (figure 1).
Data on BMI, smoking status, blood pressure and all
diabetes related variables were only available for the
patients registered in NDR (ie, the patients with diabetes).
Statistical methods
Data are presented as median (IQR; Q25–Q75) if not
otherwise stated. A Mann-Whitney test was used to
compare differences between groups, with subsequent
Bonferroni correction for multiple testing when indicated. Nominal data are presented as numbers (percent)
and a χ2 test was used to compare differences between
groups for dichotomous variables. Multivariate linear
regression models were used to assess the effect on individual variables on postoperative QuickDASH total scores
while controlling for observed gender and age differences between groups. We used directed acyclic graph
model27 to illustrate possible confounders and to choose
variables for the regression analysis (online supplemental
figure 1). In the first model, using postoperative QuickDASH scores at (1) 3 months and (2) 12 months as
outcome measure, we included the following covariates:
gender, age at surgery and diabetes. The second linear
regression model was designed to investigate the effect
of HbA1c levels on QuickDASH scores at (1) preoperatively, (2) 3 months postoperatively and (3) 12 months
postoperatively, adjusted for age at surgery and gender.
Zimmerman M, et al. BMJ Open 2019;9:e030179. doi:10.1136/bmjopen-2019-030179
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Table 1 Caracteristics and QuickDASH scores in patients with diabetes compared with patients without diabetes before and
after open carpal tunnel release

No diabetes
(n=9267)

Diabetes
(n=1503)

P value

P value
Diabetes diagnosed (compared
postoperatively
with no
(n=128)
diabetes)

Female, n (%)
Age at surgery
(years)

6320 (68%)
54 (43-67)

850 (57%)
63 (53-74)

<0.0001
<0.0001

80 (63%)
60 (50-68)

0.053
0.001

7170 (67%)
56 (44-68)

Total DASH
preoperative

50 (34-66)
(n=3121)

55 (37-71)
(n=479)

0.001

59 (45-68) (n=43)

0.029

52 (34-66)
(n=3600)

Total DASH 3 months 21 (9–41)
postoperative
(n=2404)

27 (14–50)
(n=422)

<0.0001

43 (7-53) (n=37)

0.178

23 (10–39)
(n=2790)

Total DASH
12 months
postoperative
Change in total
QuickDASH score
0–12 months

16 (5–38)
(n=1740)

20 (7–43) (n=297)

0.013

35 (10-56) (n=36)

0.005

16 (5–34)
(n=2002)

27 (14–41)
(n=739)

25 (11–39)
(n=115)

0.263

17 (6–33) (n=12)

0.164

25 (11–40)
(n=842)

All
(n=10 770)

Data presented as median (IQR) or number (%).

In the third regression model, we investigated the effect
of smoking in patients with diabetes on postoperative
QuickDASH scores at (1) 3 months postoperative and
(2) 12 months postoperative. B-coefficients are unstandardised. Comparisons between individual HQ-8 items
were done with independent samples t-test. We assumed
that hands were statistically independent units and that
drop-outs were random. We analysed gender and age in
patients lost to follow-up. A p value of <0.05 was considered statistically significant. All calculations were made in
SPSS Statistics, IBM V.24.
Patient and public involvement
We have collaboration, including information, lectures
and dialogue, with patient organisations on a regular
basis to get direct information about hand problems in
individuals with diabetes. Such dialogue is the basis for
our hypothesis concerning the diabetic hand, which
includes the present condition, that is, CTS.

Results
Study population
Baseline characteristics and QuickDASH scores are shown
in table 1. In total, 10 770 OCTRs were registered in
HAKIR due to primary CTS during 2010–2016 and were
included in the study (figure 1). During the study period,
1721 patients operated bilaterally for CTS were registered,
that is, the study population consists of 10 770 hands on
9049 patients. For the bilaterally operated patients, mean
time from first surgery to second surgery was 105 days
(95% CI 98 to 113 days). QuickDASH results over time in
the different groups are presented in figure 2.
Zimmerman M, et al. BMJ Open 2019;9:e030179. doi:10.1136/bmjopen-2019-030179

Follow-up
Preoperative response rate for both QuickDASH and
HQ-8 was 3600/10770 (33%), at 3 months postoperative 2686/10 010 (27%) and at 12 months postoperative 1973/8297 (24%). Patients, who did not complete
QuickDASH and HQ-8 at any occasion, were younger
than patients who had filled in at least one questionnaire with median 54 years (IQR 43–67 years) compared
with 57 years (IQR 46–69 years); p<0.0001. There was no
difference in the gender distribution (p=0.49) between
responders and non-responders. Non-responders scored
higher on preoperative QuickDASH (median 52 (IQR
35–68)) versus 48 (32-64) (p<0.0001).
Diabetes
Of the 10 770 cases, 1503 (14%) had diabetes at time
of surgery (figure 1). For the distribution of the type of
diabetes, 1150/1503 had type 2 diabetes, 335/1503 had
type 1 diabetes, 6/1503 had secondary diabetes and in
12/1503 data on type of diabetes were missing. In the

Figure 2 QuickDASH results (mean scores, error bars
represent SE) over time in patients without diabetes,
patients with diabetes and patients with diabetes diagnosed
postoperatively.

3

BMJ Open: first published as 10.1136/bmjopen-2019-030179 on 4 September 2019. Downloaded from http://bmjopen.bmj.com/ on September 5, 2019 at Stockholms lans EiRA Consortia.
Protected by copyright.

Open access

When comparing type 1 diabetes and type 2 diabetes,
the preoperative QuickDASH scores were statistically
significant higher in the type 2 diabetes group compared
with the type 1 diabetes group, but no statistically significant differences between the two groups were observed
postoperatively (table 2). As expected, patients with type
2 diabetes were older, but did not differ concerning
gender, and had a statistically significant higher BMI than
the type 1 diabetes patients, their HbA1c levels were lower
and their time since diagnosis of diabetes was shorter
(table 2).

Figure 3 Individual QuickDASH items (mean) in patients
with CTS without diabetes compared to patients with
CTS and diabetes preoperative and at 3 and 12 months
postoperative. (a) Opening a tight or new jar, (b) performing
heavy household chores, (c) carrying a shopping bag/
briefcase, (d) washing your back, (e) using a knife to cut food,
(f) recreational activities, (g) disturbed social activities, (h)
disturbed work, (i) severity of pain, (j) severity of numbness/
paresthesia, (k) difficulty sleeping. CTS,carpal tunnel
syndrome.

Diabetes diagnosis at time of surgery
In model 1 in the multivariate regression analysis, diabetes
was associated with higher postoperative QuickDASH
scores at 3 (B-coefficient 4.8, 95% CI 2.5 to 7.1; p<0.0001,
n=2826) and 12 months (B-coefficient 3.0, 95% CI 0.1 to
5.9; p=0.043, n=2037), adjusted for age and gender. This
indicates that presence of diabetes is associated with 4.8
points higher QuickDASH scores at 3 months postoperative and 3.0 points higher QuickDASH scores at 12
months postoperative.
In model 2, preoperative HbA1c levels (mmol/mol)
were associated with postoperative QuickDASH scores
at 3 (B-coefficient 0.25, 95% CI 0.072 to 0.43; p=0.004,
n=393) and 12 months (B-coefficient 0.28, 95% CI 0.076
to 0.48; p=0.007), adjusted for age and gender. There was
no association between preoperative HbA1c levels and
preoperative QuickDASH scores (p=0.28).

group of patients with diabetes, there were more men
and they were older compared with the group without
diabetes (table 1). The group with diabetes reported
higher QuickDASH scores both before surgery and at 3
and 12 months after surgery (table 1, figure 3). There
was no difference in the change in total score from 0 to
12 months between patients with diabetes and patients
without diabetes.
Patients who received their diabetes diagnosis after
surgery (n=128) were older and reported statistically
significant higher QuickDASH scores preoperatively
and at 12 months postoperatively than patients without
diabetes (table 1). Patients with diabetes diagnosed postoperatively had a smaller change in the QuickDASH score
than patients without diabetes, however, not statistically
significant (table 1).

Retinopathy
The group of patients with diabetes and retinopathy was
statistically significantly younger and a higher proportion of patients in this group had type 1 diabetes when
compared with the group without retinopathy (table 3).

Table 2 Characteristics of type 1 diabetes (T1D) versus type 2 diabetes (T2D) patients operated due to carpal tunnel
syndrome
T1D (n=335)

T2D (n=1150)

P value

Female, n (%)
Age at surgery (years)

204 (61)
49 (38-58)

635 (56)
67 (57-76)

0.483
<0.0001

BMI

26.3 (23.4–30.2)

30.5 (27.6–34.5)

<0.0001

Current smoker, n (%)

24 (7%)

127 (11%)

0.024

HbA1c (mmol/mol)

65 (57-74)

52 (45-61)

<0.0001

Retinopathy, n (%)

221 (67%)

233 (20%)

<0.0001

Systolic BP (mm Hg)

125 (115-135)

134 (125-140)

<0.0001

Diastolic BP (mm Hg)

75 (70-80)

75 (70-80)

Duration of diabetes (years)

28 (18–38)

8 (3–15)

Total QuickDASH preoperative

48 (34-66) (n=111)

57 (38-70) (n=361)

0.026

Total QuickDASH 3 months postoperative

23 (14–38) (n=85)

28 (14–52) (n=327)

0.13

Total QuickDASH 12 months postoperative
Change in total QuickDASH score 0–12 months

16 (7–39) (n=66)
26 (12–36) (n=26)

23 (7–45) (n=224)
23 (11–39) (n=86)

0.62
0.86

0.052
<0.0001

Numbers presented as median (IQR) or number (%).
BMI, body mass index; BP, blood pressure.
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Table 3 Comparison between cases with retinopathy and CTS and cases without retinopathy and CTS
No retinopathy (n=539)

Retinopathy (n=454)

P value

Female, n (%)
Age at surgery (years)

425 (79)
65 (56-74)

358 (79)
59 (48-72)

0.998
<0.0001

Diabetes mellitus type 1, n (%)

57 (11)

221 (49)

<0.0001

BMI

30 (27-34)

29 (26-33)

0.030

Current smoker, n (%)

57 (11)

39 (9)

HbA1c (mmol/mol)

50 (45-60)

62 (53-72)

<0.0001

0.252

Duration of diabetes (years)

8 (4-14)

22 (13-33)

<0.0001

Total DASH preoperative

57 (39-73) (n=172)

57 (36-70) (n=154)

0.373

Total DASH 3 months postoperative

25 (9-45) (n=143)

32 (16-55) (n=123)

0.004

Total DASH 12 months postoperative
Change in total QuickDASH score 0–12 months

21 (5-43) (n=92)
27 (11-39) (n=38)

21 (7-43) (n=88)
25 (12-35) (n=33)

0.495
0.624

BMI, body mass index; CTS, carpal tunnel syndrome.

The group with retinopathy also had higher HbA1c and a
longer duration of diabetes than the group without retinopathy. The only observed difference in QuickDASH
scores was at 3 months postoperatively, where the group
with retinopathy reported higher scores (table 3).
Smoking and diabetes
In the linear regression model 3, only including patients
with diabetes, cigarette smoking increased the QuickDASH score at 12 months postoperatively with 12.7 points
(95% CI 2.96 to 22.43; p=0.011). Older age at surgery in
patients with diabetes was also associated to higher postoperative QuickDASH scores at 12 months (B-coefficient
0.33 (95% CI 0.13 to 0.54; p=0.002).
Individual HQ-8 questions
Distribution of answers to the individual HQ-8 questions
are presented in figure 4 and in detail in online supplementary table 1. Patients with diabetes scored higher at
baseline on stiffness and weakness compared with patients
without diabetes. At 3 months postoperatively, patients
with diabetes scored higher on pain on motion without

load, pain at rest, stiffness, numbness/tingling in fingers
and ability to perform daily activities. At 12 months postoperatively, patients with diabetes scored higher on pain
on motion without load.

Discussion
This study, evaluating a large number of patients with
CTS from linking two nationwide registries, indicates,
as has been previously reported,11 28 that patients with
diabetes experience more symptoms both before and
after OCTR. The differences between patients with and
without diabetes in perceived disability using the QuickDASH were small and might not be clinically relevant. The
relative improvement following surgery was, however, the
same between the two groups. Most of the improvement
after surgery was seen during the first 3 months. Additional
improvement was seen between 3 and 12 months, indicating that the final result after OCTR should not be evaluated too early. The initial improvement after OCTR can
be explained by reestablishment of the microcirculation

Figure 4 HQ-8 questions (median) in patients with CTS without diabetes compared with patients with CTS and diabetes
preoperative and at 3 and 12 months postoperative. CTS,carpal tunnel syndrome; HQ-8, HAKIR questionnaire-8.
Zimmerman M, et al. BMJ Open 2019;9:e030179. doi:10.1136/bmjopen-2019-030179
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in the nerve and probably also a remyelination of demyelinated nerve fibres. The long-term improvement on the
other hand might be due to regeneration and remyelination of damaged axons, which may last even in patients
with diabetes up to 5 years.3
In the group of patients with diabetes, the male proportion was higher than in the group of patients without
diabetes. It has earlier been shown that diabetic neuropathy develops earlier in men than in women,29 which
might be an explanation to the observed difference.
Cold sensitivity has earlier been shown to differ between
patients with diabetes and patients without diabetes at
1 year after surgery,30 but the difference had disappeared
at 5 years after surgery.3 We could not demonstrate any
differences up to 12 months after surgery using a similar
Likert scale. The pathophysiology for cold sensitivity in
diabetes is not yet fully understood, but pain thresholds
for cold are lower in extremities that have suffered a
nerve damage.31
In patients with diabetes, higher preoperative HbA1c
levels were associated with higher postoperative QuickDASH scores. In the diabetes control and complications
trial/epidemiology of diabetes interventions and complications (DCCT/EDIC) study on patients with type 1
diabetes, disabilites of arm, shoulder and hand (DASH)
scores were associated with HbA1c levels.32 Hence, it
seems like an intensive glucose control can enhance postoperative outcomes after OCTR.
We found that patients with retinopathy, which could be
considered as a proxy variable for microvascular diabetes
complications, and hence for neuropathy, reported
higher QuickDASH scores at 3 months postoperative, but
that the difference disappeared at 12 months postoperative. Considering the strong association between retinopathy changes and diabetic neuropathy,14 15 one possible
explanation could be that the nerves of patients with
retinopathy are affected by metabolic factors. Therefore,
they might need longer time to recover after decompression surgery, considering the difference in regeneration
capacity in diabetes after nerve injury and repair.33 In addition, there is an association between presence of corneal
neuropathy, evaluated by corneal confocal microscopy,
and loss of intraepidermal nerve fibre density in skin biopsies, that is, unmyelinated nerve fibres.17 Corneal confocal
microscopy is emerging as a new non-invasive technique
of assessing neuropathy in diabetes patients. However,
one should consider that larger myelinated nerve fibres
are more susceptible to nerve compression than thinner
myelinated nerve fibres, while unmyelinated nerve fibres
are resistant to compression.34 CTS might be more
common in patients with retinopathy, since retinopathy
is associated with longer duration of diabetes. Retinopathy is also more common in patients with type 1 diabetes.
In our cohort, type 1 diabetes was more common (23%)
than in a normal population (~10%).35 In this study,
46% of patients with diabetes had retinopathy (although
data on retinopathy status were missing in about 1/3 of
patients with diabetes). In the annual report from NDR
6

in 2018,35 28% of patients treated in primary care, 59%
of type 2 diabetes patients treated at hospital clinics and
68% of type 1 diabetes patients treated at hospital clinics
have diabetic retinopathy.
The group that did not have diabetes at the time of
surgery, but that received a diabetes diagnosis during
the study period, had worse surgery outcome than
the group without diabetes. They also reported more
disability in the QuickDASH compared with the patients
who had a diabetes diagnosis at the time of surgery. In
the UK Prospective Diabetes Study and in a Finnish
study, the prevalence of peripheral neuropathy was
7% and 8%, respectively, at the time of diabetes diagnosis,36 37 suggesting that diabetic complications may well
be present even before the disease is diagnosed. When
studying structural changes in the posterior interosseous
nerve located at the same level as the compressed median
nerve in patients with CTS, pathology is more severe in
patients with diabetes compared with patients without
diabetes.38 39 This suggests that subclinical structural
changes in the diabetic nerve may confer an increased
susceptibility to compression.40 Theoretically, CTS could
be the first presenting symptom in diabetes, but screening
patients for diabetes when presenting with CTS has not
been shown to be a cost-effective option.41
Diabetic hand problems might interfere with the
results in QuickDASH and HQ-8 for patients with
diabetes, even if older men with type 2 diabetes experience minor problems in daily life.42 None of these questionnaires is disease-specific for CTS, but DASH has been
compared with the Boston Carpal Tunnel Questionnaire, and found to be reliable to evaluate CTS.43 QuickDASH is not designed for individual analysis of separate
items. The HQ-8, on the other hand, allows for analysis
of separate items. In both questionnaires, as illustrated
in the figures, CTS-related symptoms improved in both
groups. In HQ-8, patients with diabetes reported more
persistent numbness/paresthesia 3 months after surgery
than patients without diabetes, again, suggesting that an
underlying neuropathy may contribute to the remaining
described symptoms. In a previous study, we found that
results of electrophysiology testing were worse in patients
with diabetes.10 It is possible that patients with diabetes
are operated earlier than patients without diabetes, since
they already have an established contact with the healthcare system. On the other hand, CTS symptoms might be
misinterpreted as general diabetic neuropathy symptoms
in patients with diabetes; hence, with a delayed time to
surgery.
Patients with diabetes experienced more stiffness, as
earlier described.42 44 Stiffness may be due to limited
joint motion and/or mild Dupuytren’s contracture,45 as
part of the diabetic hand.46 When discussing improvement after surgery using PROMs, a minimal clinically
important difference (MCID) is often used. However,
there is no consensus on the MCID in QuickDASH for
CTS.47 Among previous published research on this
matter, our population mostly resembles the population
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used by Smith-Forbes, suggesting a MCID of 18.7 points.48
Both the present patients with and without diabetes
had a median change of more than 18.7 points in the
QuickDASH after OCTR; thus, the differences observed
between patients with and without diabetes might not be
clinically relevant.
Even though small numbers, patients with type 1
diabetes reported similar outcome as patients with type
2 diabetes, despite longer duration of diabetes, higher
prevalence of retinopathy and higher HbA1c levels.
Neuropathy in peripheral nerves is more severe in type 1
diabetes than in type 2 diabetes,49 which would indicate
a higher risk for developing CTS and for an unfavourable outcome. However, QuickDASH scores were higher
in the type 2 diabetes patients before surgery, indicating
worse symptoms of CTS. One possible explanation to the
noted differences in QuickDASH could be that the type 2
diabetes patients were much older than patients with type
1 diabetes, since age was associated with higher QuickDASH scores postoperatively; again, the reason could be
structural changes in the peripheral nerves.50 It is also
possible that older patients have other hand conditions,
such as CMC1 arthritis or Dupuytrens, that affect their
QuickDASH results.
We confirm in this study that cigarette smoking is associated with greater persistent disability following OCTR
in patients with diabetes. Therefore, it is advisable for
patients with CTS, particularly those with diabetes, to quit
smoking before surgery in order to improve postoperative
results. It is also known that both smoking and diabetes
increase the risk of postoperative infection.51 Thus, when
treating patients who smoke or patients with diabetes, or
both, the surgeon should inform the patient about the
risk of complications and residual symptoms.
In big registries, there is always a risk of incorrect
coding. However, in a parallel study of ulnar nerve
pathology, using data from HAKIR where we also reviewed
the patients’ medical files, only 12/556 cases (2.2%) were
incorrectly coded (unpublished data).

Conclusion
In conclusion, in this large study on patient-reported
outcome after OCTR patients with diabetes generally benefitted from surgery, but did not gain equivalent symptom resolution as patients without diabetes.
Patients with retinopathy, as a proxy for neuropathy, may
need longer time for symptoms to resolve after OCTR.
Smoking, older age, higher HbA1c levels and receiving a
diabetes diagnosis after surgery are associated with more
residual symptoms following OCTR.
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