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ABSTRACT

Carpal tunnel syndrome (CTS) and trigger finger (TF) are two of the most common conditions of the hand.
Co-occurrence is mentioned by a number of publications, but there are few high-level evidence studies that
summarise the results of large databases to quantify the chances of concurrency in detail making it difficult
to gauge clinical significance. We aimed to quantify the impact of CTS, TF and surgery for these conditions on
the prevalence of the other condition. Systematic review was based on PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) guidelines, with registration in the PROSPERO database. TF is clearly
more common with CTS and after CTS surgery, so it is important to seek out symptoms of TF, even the initial
ones, at every examination performed for CTS. Thus, conservative treatment of TF maybe started in time and
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Introduction

Carpal tunnel syndrome (CTS) and trigger finger (TF) are considered
to be two of the most common conditions of the hand. Incidence of
CTS is estimated to be 2.2-5.4% per 1,000 population and has an esti-
mated prevalence of 1-5% [1, 2]. CTS can also occur in the paediatric
population, though quite rarely, usually related to genetic diseases,
most commonly to metabolic disorders associated with lysosomal
overload [3]. TF has been described to have a prevalence of around
2-10% [4-7]. The co-occurrence of these conditions was mentioned
by a number of previous publications; however, there are few high-
level evidence studies/meta-analyses that summarise the results of
large databases to quantify the chances of concurrency in detail.

The more accurate the information we have about this relationship,
the better we can optimise the impact of these conditions on the
patient’s life. If such conditions are detected early enough, long-term
complications can be prevented more effectively; and early
conservative treatment may help avoid further surgery and missed or
delayed diagnoses may better be avoided [8-10].

The shortest possible duration of treatment is also beneficial for
the cost bearer, as the treatment of these patients consumes
considerable work load and resources; examinations and treatment
tie up considerable health worker capacity and many physician and
staff hours go into the treatment of CTS and TF patients [11]. The cost
of caring for these patients is not negligible [12-14]. This can be
optimised to a significant extent by mapping the co-occurrence of
the two conditions well.

The aetiology of CTS and TF is multifactorial [1]. The localisation of
both lesions is characterised by a relative lack of space, which may be
exacerbated by synovial thickening of the tendons due to possible
load [15]; this may lead directly to the development of symptoms
[16]. The underlying risk factors are similar. International literature

recognises following risk factors: female gender [17-19], obesity,
diabetes [19, 20], rheumatoid arthritis and hypothyroidism [17].

The aim of our work was to quantify the impact of CTS, TF and
surgery for these conditions on the prevalence of the other condition,
the distribution of TF in the fingers when TF alone is present or in the
presence of CTS. We also analysed the impact of certain concurrent
diseases (DM-diabetes mellitus, RA-rheumatoid arthritis, thyroid
disorder) and patient factors (male or female, right or left hand) in the
presence of CTS and TF on the prevalence of the other condition.

Our hypothesis is that certain diseases or conditions may play a
role as risk factors for the co-occurrence or sequential occurrence of
CTSand TF.

Materials and methods
Protocol and registration

This systematic review was conducted according to the guidelines of
the PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) statement. Our study protocol was registered in the
PROSPERO database.

Eligibility criteria

Eligibility was determined based on our predefined PICO (Population,
Intervention, Comparison, Outcomes) framework. We included
experimental studies, retrospective and prospective observational
studies and randomised controlled studies with the adult population
(P). We selected publications with patients who had CTS or TF (I); with
group of patients who developed TF after CTS or after CTS release/
developed CTS after TF or after TF operation. We compared these
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groups with those where we experienced the absence of CTS or TF
(C). The above incidence rates were compared (O).

We excluded studies of different forms and studies where the
number of subjects was under 10, as well as meta-analyses, the
systematic reviews, the review articles and guidelines.

Systematic search

We executed a systematic search of the following databases: MEDLINE
(via PubMed), Embase and Cochrane Central Register of Controlled
Trials (CENTRAL) on the 7th of January 2023. We used the following
search key: ([carpal tunnel syndrome OR CTS] AND [trigger fin-
ger]). We have not used any restrictions or filters. Reference lists of
eligible articles and citing articles (via Google Scholar search engine)
have also been screened to capture all relevant studies.

Study selection and data retrieval

Two independent authors screened the titles and abstracts of the
studies and selected the ones corresponding to our eligibility criteria.
Then the two authors sorted the remaining articles based on full text.
In cases of non-agreement, a senior author decided on the inclusion
of the study.

For data extraction, we used a standardised data extraction form.
One of the reviewers extracted data from all the included studies
using Microsoft Excel, which was verified by another author. The
following data were extracted: first author, year of publication, study
type, country of study, population of the study, inclusion and
exclusion criteria, number and gender of patients, mean age.
Outcomes included number, age, BMI (body mass index) of patients
with TF; number of previous TF surgeries among TF patients; incidence
of CTS, diabetes, rheumatoid arthritis and thyroid disorder among TF
patients. Outcomes also included number, age, BMI of patients with
CTS; number of previous CTS surgeries among CTS patients; incidence
and distribution per finger of TF among CTS patients; incidence of
diabetes, rheumatoid arthritis and thyroid disorder among CTS
patients. Discrepancies were resolved by discussion and the
involvement of the senior researcher. Articles where data reporting
was inconsistent were excluded from the systematic review.

Statistical analysis

Statistical analysis is performed using the RevMan 5.4 program. We
used the inverse variance method to create the weights assigned to
the different studies. Because we expect heterogeneity between
studies, we use a random effects model to pool effect sizes. We use
the DerSimonian-Laird estimator (DerSimonian & Laird 1986) to cal-
culate heterogeneity variance. Knapp-Hartung corrections (Knapp &
Hartung 2003) are used to calculate the confidence interval around
the pooled effect. The results are plotted on a forest graph.

Risk of bias and applicability

The quality of the included studies was assessed by two independent
authors, according to the QUIPS tool. Disagreements were resolved
by a third author.

Grade

The Grading of Recommendations Assessment, Development and
Evaluation (GRADE) approach was used to assess the certainty of evi-
dence for each of our outcomes.

Ethics

No ethical approval was required for this systematic review and
meta-analysis, as all data were already published in peer-reviewed
journals. No patients were involved in the design, conduct or inter-
pretation of our study.

Results
Important articles

The 26 scientific publications included in our meta-analysis included
a total of 66,862 cases. Of these, 44,152 were women and 19,442 were
men; 3,268 cases were without specification of gender. Thus, based
on the number of cases of known sex, 69.43% were female and
30.57% were male. The mean age of the patients was found in 22 pub-
lications; the mean age was 54.08 years.

The 26 scientific publications reviewed included 47,581 patients
with CTS and 23,995 patients with TF, so the number of patients with
CTS was about twice that of patients with TF. There were 21,675 cases of
carpal tunnel release (CTR); of these, 437 cases of TF were detected
before CTR (2.02%). On the basis of the 18 articles in which all three data
were found, in 19,814 operated cases of CTS, a total of 232 cases of TF
were detected before CTR (1.17%) and 2,177 cases after CTR (10.99%).

Number of CTS and TF cases, TF distribution frequency

Based on 19,136 reported cases of TF surgery a total of 635 cases of
CTS were detected before TF surgery (3.32%) and 103 cases after the
surgery (0.54%). Based on the four articles that included all three
data, 18,710 operated TF cases had 635 cases of CTS before TF surgery
(3.39%) and 103 cases after (0.55%).

This suggests that CTR increased the incidence of TF; the reverse
was not true.

In 11 articles, 1,137 TF cases were identified with 8,007 cases and
their exact location is shown in Figure 1a.

When looking at the distribution of the TF cases in CTS, the TF was
most common on the thumb (4.60%), followed by the middle (4.13%)
and ring finger (3.20%), the index (1.19%) and little finger (1.09%).
The overall incidence rate of TF with concomitant CTS was 14.2%
(Figure 1b).

Thus, when looking at the distribution of TF that appeared
alongside CTS, the thumb (32.37%) was the most common, followed
by the middle (29.11%) and ring (22.52%) fingers, and the index
(8.35%) and little (7.54%) fingers were the least common.

Of the selected articles, only Rottger’s communication reported
the localisation of a single TF without the appearance of CTS. This
showed a 17% incidence on the thumb and index finger, 23% on the
middle finger, 24% on the ring finger and 18% on the little finger.

The relationship between CTS and TF

TF as underlying disease, population characteristics,
association with CTS

A total of 11 publications approached the association between CTS
and TF from the direction of the TF as an underlying disease, with a
total of 19,923 cases of TF. Of these publications, four commented on
the average age of the subjects, which was 55.54 years out of 3,768
cases. BMI was reported in two articles, 30 out of 1,273 cases (both
publications reported a mean BMI of 30). Seven publications reported
a total of 928 cases of CTS among the 19,780 patients with TF evalu-
ated in these articles, 4.59%; 19.310 patients with TF, 3,585 DM
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Figure 1. (A) the distribution of TF with CTS in cases with known localisation. (B) the distribution of TF cases with concomitant CTS.

patients were detected, 18.57%; four publications report a total of
224 RA patients out of 17,035 cases, 1.31% and three articles report
24 thyroid patients out of 571 patients with TF (4.20%).

CTS as an underlying disease, population characteristics,
correlation with TF

Twenty articles included CTS as a primary disease reporting 41,300
cases. CTS cases were identified. Of these, seven articles stated the
average age of the subjects, which was 57.81 years out of 4,542 cases.
Data on BMI was reported in three articles, this was 28 out of 3,045
cases. A total of 19 publications mention a total of 4,265 TF occur-
rences among 41,233 CTS patients evaluated in these articles, repre-
senting 10.34%; 4,916 DM patients were detected among 37,088 CTS
patients, representing 13.25%; eight publications mention a total of
790 RA patients among 19,054 cases, representing 4.15% and nine
articles mention 1,191 thyroid patients among 20,140 CTS patients,
representing 5.91%. This is summarised in Table 1.

Prevalence of CTS and TF in the presence of comorbidities
and according to patient characteristics

Based on these data, we aimed to investigate whether these comor-
bidities (DM, RA, thyroid disorder) or individual characteristics (male
orfemale, right or left hand) increase the prevalence of CTS in patients
with CTS compared to patients with TF or TF.

Data on a given categorical variable were considered sufficient if
they were included in at least three communications. The data set of
four correlations met this criterion; the role of DM, RA, thyroid disorder
and male/female characteristics in the occurrence of TF in CTS
patients could be examined on the basis of these correlations, as
well as the effect of the co-existence of CTS and DM on TF in different
fingers. The presence or absence of significance of comorbidity or
trait was determined by Fisher exact test; a significant association
was defined as p < 0.05. For TF, no meaningful association was found
for the prevalence of CTS for the listed comorbidities/disease
characteristics.

The results of the processing showed that in patients with CTS, DM
and female gender increased the rate of TF occurrence; however,
there was no significant association between the presence of RA and
thyroid disorder (Table 2a-d).

Our results showed that the co-existence of CTS and DM was
significantly associated with TF in the pollex, index, middle and
little finger, but not in the ring finger. Of the above, the most
consistent findings (minimal heterogeneity) were for TF in the index
finger (Table 3).

Discussion

Our results suggest a correlation between CTS and the appearance of
TF. Based on the data from the published patient dataset, the preva-
lence of CTS in the study population was higher than that of TF; the
number of CTS was approximately twice that of TF. The incidence of
TF was more frequent with CTS than without; in patients operated on
with TF, about six times as many cases of CTS were detectable before
TF surgery than after. This suggests that the presence of CTS increases
the likelihood of the occurrence of TF.

Considering the concomitant presence of CTS and TF is especially
importantin the presence of factors that have been shown to increase
the incidence of TF as well as CTS, such as female gender [17, 18] or
diabetes [20].

Table 1. TF or CTS as underlying disease, population characteristics and
prevalence of the other disease.

TF CTS
Average age (years) 55.54 57.81
BMI 30 28
CTS 4.69%
TF 10.34%
DM 18.57% 13.25%
RA 1.31% 4.15%
Thyroid disorder 4.20% 591%

TF: trigger finger; CTS: Carpal tunnel syndrome; BMI: body mass index; DM:
diabetes mellitus; RA: rheumatoid arthritis.
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Table 2. Results on the role of DM, RA, thyroid disorder and male/female characteristics in the prevalence of TF in patients with A-D CTS (Fisher exact test

p < 0.05).

(@) DMis DM none All (b) Men Women All

TFis 133 476 609 TFis 117 744 861

TF none 1,020 4,619 5,639 TF none 4,337 11,756 16,093

all 1,153 5,095 6,248 all 4,454 12,500 16,954

The Fisher exact test statistic value is 0.0277. The Fisher exact test statistic value is < 0.00001.

The result is significant at p < 0.05. The result is significant at p < 0.05.

() RAis RA none All (d) Have thyroid ~ No thyroid disease All
disease

TFis 36 372 408 TFis 49 390 439

TF none 216 3,077 3,293 TF none 357 3,143 3,500

all 252 3,449 3,701 all 406 3,533 3,939

The Fisher exact test statistic value is 0.095.
The result is not significant at p < 0.05.

The Fisher exact test statistic value is 0.5064.
The result is not significant at p < 0.05.

TF: trigger finger; CTS: Carpal tunnel syndrome; BMI: body mass index; DM: diabetes mellitus; RA: rheumatoid arthritis.

(@) In patients with CTS, DM increases the rate of TF presentation
(b) female sex increases the rate of TF in patients with CTS.
(c) No significant association between CTS and TF in the presence of RA.

(d) No significant association between CTS and TF in the presence of thyroid disease.

Of particular note are the characteristics of the post-operative
appearance of TF following CTS surgery. The incidence of TF after CTS
surgery is reported in the literature to be between 4 and 31.3% [18,
20, 21]. Our analysis of the data showed that the incidence of TF in
patients who underwent CTS surgery was about 10 times higher after
surgery (10.99%) than before (1.17%).

These statistically significant incidence associations (six times
more frequent with CTS and 10 times more frequent after CTS
surgery than without) point to the need to address the associations
at the clinical level; it is important to extend the examination of
patients with symptoms of CTS to include those of TF, which may be
present at the time of examination with clinically insignificant
symptoms. Simultaneous testing is also of particular importance
because TF not only increases in number, but may present with
clinical symptoms within a relatively short time (6 months) after CTS
surgery [22]. Further treatment or surgery at a later date means that
the patient is further prevented from working and taking up sports
or leisure activities. Consecutive treatments over time also doubles
the burden on the healthcare provider in terms of workload and
costs. However, if detected early, the patient may receive conservative
treatment appropriate for TF or, if justified, TF may be operated on in
conjunction with CTS.

However, according to the data examined, TF surgery does not
increase the risk of developing CTS; although there is a study in the
literature supporting this association [4]. In any case, even in patients
presenting with symptoms of TF, it is advisable to pay attention to
possible symptoms of CTS, because in addition to the prominent TF
complaints, there may be CTS complaints that the patient does not
attach importance to. We therefore suggest that the examining
physician should ask patients regarding hand numbness or pain
outright. We consider it appropriate and simultaneously feasible to
investigate the Tinel and Phalen signal and measuring 2-point
discrimination in patients with TF. This may ensure the detection of
the concomitant presence of CTS, which is essential for the treatment
of both diseases.

Several studies address the distribution of TF between the fingers
of the hand. Based on these results TF occurs most frequently on the
thumb, followed by the middle, ring and index fingers; it has been
described to occur most rarely on the little finger [15]. If was found
that the presence of CTS leads to the same outcome [22]. This means
that we do not have to screen patients regarding location of TF based
on whether they have CTS or not. However, it may be seen that the

chances of any finger being affected are not negligible in any of these
cases, so we recommend the examination of all fingers always.

It should also be borne in mind that the development of both CTS
and TF is a process; under both conditions, the same patient may
present with different intensity of symptoms at different times. This is
particularly true for the different severity of symptoms of CTS and TF
in cases where one condition is associated with the other. We also
have to take into consideration the fact that TF may also develop in
several locations on a hand at different times, even on all fingers at
times. It also points out that when examining a patient at any time for
any of these conditions, we should expect to see symptoms of any
stage of another condition. We also consider it important that patients
are aware of the symptoms of both conditions and should be
educated about these during the examinations. In agreement with
the findings of several studies, we recommend that patients before or
after CTS surgery should be informed about the potential risk of TF
and its treatment options [17, 20, 23]. The best way to ensure patient
follow-up is by involving the patient equipping them with the
necessary knowledge regarding their condition.

In processing the data, we also sought to determine whether
patients with CTS have comorbidities or other characteristics that
increase the incidence of TF. There are sources that show the relevance
of thyroid disease [17], while other studies had shown that thyroid
disease does not play a role in increasing the risk of TF in addition to
CTS [18]. According to some authors [20, 24] the association with
diabetes is clear; other authors [17, 18, 25] found that no such
relationship could be demonstrated. In our meta-analysis, female
gender and diabetes clearly increased the incidence of TF in CTS
patients, while rheumatic disease and thyroid disease had no effect.

The associations shown in our meta-analysis carry substantial
clinical relevance. In addition to the above regarding patient
assessment and follow-up, special attention should be paid to the
symptoms of diabetic patients with CTS and/or women with TF. For
people with thyroid disease or rheumatic disease, the meta-analysis
did not support the need for increased attention.

The strength of our meta-analysis lies in the fact that the patient
population underlying the reviewed publications was large and was
treated using standard methodology, applying standard surgical
protocols and postoperative care for patients as declared by the
publications.

A limitation of our meta-analysis is that individual papers have
taken different approaches to the CTS-TF relationship or its sub-issues.
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