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Abstract

Although trigger thumb release is commonly performed, there is no consensus on the optimal skin incision.
This study aimed to compare outcomes of four incision techniques, including V-shaped, oblique, transverse
and longitudinal incisions. Outcomes included the Michigan Hand Outcomes Questionnaire, satisfaction with
the treatment and postoperative complications. The results of 875 patients who underwent trigger thumb
release were assessed. All groups demonstrated improvement in self-reported hand function (range of 10-14
points), pain (25-27 points) and aesthetics (4-7 points) from baseline to 3 months postoperatively with no
differences between incision techniques. Of the patients, 76% reported good or excellent satisfaction with the
outcome of treatment. Satisfaction and complication rates of the different incision techniques were similar.
These findings imply that there is no clear benefit of one type of incision over another for trigger thumb
release, suggesting that surgeons may use the technique of their preference.
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Introduction Kloeters et al., 2016). They found no differences in

Although open release of a trigger thumb is one of the
most commonly performed operations for hand con-
ditions, there is considerable variation in skin inci-
sions used to approach the A1 pulley (Dijksterhuis
et al., 2022). The incision pattern that a surgeon per-
forms most likely depends on their surgical training
rather than on evidence, experience and testing of the
different incision techniques. Hence, there is no con-
sensus on which incision technique is preferable in
terms of patient-reported outcomes and complica-
tions (Dijksterhuis et al., 2022).

Two randomized clinical trials have evaluated
whether the incision technique affects scar quality
and patient-reported outcomes after open A1 pulley
release for trigger finger (Kazmers et al.,, 2019;

scar quality and Disabilities of the Arm, Shoulder and
Hand (DASH) scores between longitudinal and trans-
verse incisions at 3 and 12 months postoperatively.
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However, both studies excluded patients with a trig-
ger thumb, which may require a different approach,
especially considering the superficial course of the
neurovascular bundles. While a longitudinal incision
provides good exposure of the A1 pulley and the neu-
rovascular bundle, it may yield a higher risk of scar
contracture. In contrast, transverse incisions may
reduce scar contractures, but the minimal exposure
may pose a higher risk of neurovascular damage.
Although both oblique and V-shaped incisions pro-
vide good exposure of the A1 pulley and may yield a
lower risk of scar contracture, the wide dissection
may increase the risk of neurovascular damage
(Bell, 2009). Considering that all incision techniques
yield both favourable and unfavourable arguments,
there is no consensus on the optimal type.

The outcomes of a large cohort of trigger finger
and thumb releases were previously reported by our
group (Koopman et al., 2022). The aim of the present
study was to further analyse the patients from this
cohort who had had open A1 pulley release for a
trigger thumb release in order to compare patient-
reported outcomes and postoperative complications
of four incision techniques [i.e. V-shaped, oblique,
transverse and longitudinal).

Methods

This is a cohort study of patients who underwent
open AT pulley release for a trigger thumb using
data from the Hand-Wrist Study Cohort (i.e. a longi-
tudinally maintained database of patients with hand
and wrist conditions], reported according to the
Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement (von
Elm et al., 2007). Between January 2013 and May
2020, data were collected as part of routine outcome
measurements at Xpert Clinics Hand and Wrist Care,
currently comprising 25 locations for hand surgery
and hand therapy in The Netherlands, 23 European
Board-certified hand surgeons and over 150 hand
therapists. The cohort and data collection (Selles
et al., 2020; Wouters et al., 2021) and their use in
daily clinical care (Feitz et al., 2021) have been
described previously. Ethical approval for this study
was obtained from the medical ethics review com-
mittee of the Erasmus Medical Centre. All patients
provided written informed consent to be included in
our database.

Participants

Patients were eligible for inclusion if they underwent
open A1 pulley release for a trigger thumb. Patients
were excluded for the following reasons: (1) they had

undergone a previous Al pulley release of the
thumb; (2) they had undergone surgical treatment
on the ipsilateral or contralateral hand within 3
months before the A1 pulley release; (3) they under-
went an additional procedure during the same ses-
sion (e.g. carpal tunnel release); (4] the incision
technique was unknown; or (5) there were missing
data at baseline or 3 months postoperatively.

Treatment

All operations were performed by hand surgeons
certified by the Federation of European Societies
for Surgery of the Hand, with experience levels rang-
ing from 2 to 5 (Tang and Giddins, 2016). The decision
for surgery was based on shared decision-making
between the patient and surgeon. Most patients
underwent surgery after failed conservative treat-
ment. Indications for surgery typically included
active triggering and/or tenderness at the A1 pulley.
The release procedures were performed in the
operating room under local anaesthesia. The incision
technique was based on the surgeon’s preference.
Operative records were reviewed, and surgeons
were contacted to confirm the incision technique
they perform and that this has not changed over
time. Incision techniques included V-shaped, oblique,
transverse and longitudinal incisions (Figure 1). The
wounds were closed using non-absorbable sutures,
which were removed 10-14 days postoperatively. All
patients were offered standardized postoperative
treatment, including a dressing for 3-5 days and
three sessions of supervised hand therapy comprising
tendon gliding exercises (Huisstede et al., 2014) and
scar management. Each patient had a follow-up
appointment with their hand surgeon 3 months post-
operatively to evaluate the treatment outcome.
Additional sessions with the hand surgeon or hand
therapist were scheduled when indicated.

Variables and measurements

The primary outcome was the Michigan Hand
Outcomes Questionnaire (MHQJ (Chung et al., 1998).
All patients were invited to complete the MHQ Dutch
language version (Huijsmans et al., 2001) preopera-
tively and 3 months postoperatively (Selles et al.,
2020; Wouters et al., 2021). The MHQ is a validated
patient-reported outcome measure evaluating six
subdomains with scores in the range of 0-100: over-
all hand function; activities of daily living; work
performance; pain; aesthetics; and satisfaction with
hand function. In this study, we only assessed the
hand function, pain and aesthetics subdomains of
the MHQ as these were considered most relevant.
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v-shaped* oblique

transverse longitudinal

Figure 1. Schematic illustration of the four incision techniques performed in this study. *Depending on the surgeon, the

position of the apex could either be radial or ulnar.

For interpretability, we reversed the scores of the
pain subdomain so that higher scores of each sub-
domain indicate better performance. Previous liter-
ature has demonstrated that the minimal important
change is 16 points for the pain subdomain and
6 points for the hand function subdomain in patients
undergoing trigger thumb release (Hoogendam
et al., 2022). Patients were also invited to complete
the Satisfaction with the Treatment Result question-
naire (De Ridder et al., 2021) at 3 months postoper-
atively. This questionnaire evaluates the patient’s
satisfaction with treatment results on a 5-point Likert
scale. The questionnaire has a good-to-excellent con-
struct validity and high test-retest validity (De Ridder
et al., 2021).

Baseline characteristics  routinely collected
included age, sex, current smoking, type of work,
hand dominance, treatment side and symptom dura-
tion. In addition, information on previous treatment
with steroid injections and the occurrence of compli-
cations was extracted from the medical records. In
accordance with the International Consortium for
Health Outcome Measurement Complications in
hand and wrist conditions (ICHAW) guidelines
(Wouters et al., 2021), all deviations from the
expected treatment course related to the interven-
tion were considered complications. We considered
the following as part of the expected treatment
course: sutures removed at 10-14 days; hand thera-
py phased out at 3 months; and no additional treat-
ment recommendations from the 3-month check-up
visit onwards. Within the ICHAW guidelines, the
severity of a complication (i.e. grade] is based on
the invasiveness of the intervention required. The
grades are defined as follows: grade 1=treatment
with additional hand therapy, splinting or analgesics;
grade 2 =treatment with antibiotics or steroid injec-
tions; grade 3A=minor surgical treatment; grade

3B =major surgical treatment; and grade 3C=
complex regional pain syndrome. Only the most
severe complication was documented in the case of
multiple events within the same patient.

Statistical analysis

Univariable comparisons of baseline characteristics
between groups were performed with analysis of
variance tests and chi-square tests. When expected
values were below five for categorical data, Fisher’s
exact tests were used. We performed a non-
responder analysis comparing baseline characteris-
tics of patients who completed (responders) and
those who did not complete (non-responders] the
MHQ at 3 months postoperatively using t-tests,
Wilcoxon tests and chi-square tests. Effect sizes
for the differences were calculated using Cohen’s d
for continuous variables and Cliff's delta for categor-
ical variables. Despite a higher percentage of men
among non-responders (effect size 0.06), we found
no differences in baseline characteristics (Table S1).

Paired t-tests were used to compare preoperative
and postoperative MHQ scores. For between-group
comparisons of MHQ scores, we performed analysis
of covariance tests. Baseline characteristics (e.g.
age, sex, symptom duration, MHQ baseline scores])
were included as covariates in the analyses to cor-
rect for potential between-group differences.
Multivariable logistic regression analyses were
used to compare satisfaction with the treatment
result and complications between groups (secondary
outcomes). We dichotomized patient satisfaction,
considering the answering options excellent and
good as satisfied and fair, moderate and poor as
unsatisfied as recommended by De Ridder et al.
(2021). Regarding complications, we only compared
the total number of complications between groups as
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we expected a low number of complications. The over-
all effect of incision technique was evaluated using
analysis of variance tables. When an overall difference
in group means was observed, post-hoc Tukey tests
were performed to examine specific between-group
differences. Model assumptions were checked by plot-
ting fitted values and residuals, QQ plots and variance
inflation factors (James et al., 2013).

To determine whether this study was sufficiently
powered, we performed a post hoc power calculation
for an analysis of covariance test with the MHQ hand
function score 3 months postoperatively as the out-
come. We aimed to detect a difference of —5 in post-
operative MHQ scores for the treatment group with
the lowest postoperative score [i.e. oblique incision)
and +5 for the treatment group with the highest
postoperative score [i.e. longitudinal incision) com-
pared to the mean score. A post hoc power analysis
for an analysis of covariance test with four groups,
11 covariates, observed numbers of patients in each

group, observed mean and standard deviation, R? of
0.21 (Koopman et al., 2022) and alpha of 0.05 showed
that our study was sufficiently powered (power 99%) to
detect this difference (Shieh, 2020). In addition, we per-
formed a linear mixed-model analysis to examine
clustering between surgeons as a possible proxy for
differences in patient selection or management and
found an intraclass correlation coefficient of 0.002.
This indicated that the variation mainly exists within
surgeons (caused by patient variation) and not between
surgeons. Hence, we did not account for clustering per
surgeon in our analyses. For all tests, a p-value below
0.05 was considered statistically significant.

Results

After exclusions, we included 875 patients in this
study (Figure 2). Most patients were treated using
a V-shaped incision (60% of all patients, treated by
13 surgeons), followed by oblique (26%, 7 surgeons),

1801 patients

treated for a trigger thumb

466 patients did not complete

Y

4

baseline questionnaires

1335 patients
completed baseline
questionnaires

Exclusion upon chart review:

+ Recurrence following prior A1 pulley

release (n=12)
« Surgery of the ipsilateral or contralateral

Y

hand <3 months prior to TFR (n=15)
« Additional procedures during the same

1171 patients
meeting baseline
eligibility criteria

session (n=46)
« Unknown incision technigue (n=70)
« Missing data on steroid injections (n=21)

296 patients did not complete

Y

4

the MHQ at follow-up

875 patients
completed the MHQ

at three months follow-up

v-shaped incision
(n=523)

oblique incision
(n=229)

transverse incision
(n=72)

longitudinal incision
(n=51)

Figure 2. Flow diagram of the study.
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transverse (8%, 6 surgeons) and longitudinal incisions
(6%, 2 surgeons). The participants had a mean age of
58 years and 82% were women (Table 1). The median
duration of symptoms was 6 months and 57% had
undergone previous treatment with steroid injections.
We found no differences in baseline characteristics
between incision techniques.

Michigan Hand Outcomes Questionnaire

Figure 3 shows the change in MHQ scores from
baseline to 3 months postoperatively for the different
incision techniques. For all treatment groups, there
was an improvement in mean hand function scores
from baseline to 3 months postoperatively, ranging
from 10 to 14 points (p <0.05). There were no differ-
ences between the incision techniques (p=0.370).
Regarding pain scores, all treatment groups demon-
strated improvement from baseline to 3 months
ranging from 25 to 27 points (p <0.05). Again, there
were no differences between groups (p=0.496). For
aesthetics, mean improvement was in the range of
4-7 points (p <0.05) with no differences between
groups (p=0.708]. The changes in MHQ scores
were normally distributed (Figure 4). Overall, 23%
of patients reported worse hand function, 11%
worse pain and 18% worse appearance of the hand.

Satisfaction with treatment

Seventy-six percent of all patients rated their satis-
faction with treatment results as excellent or good
3 months postoperatively (Figure 5). We found no dif-
ference in satisfaction between the incision types
(p=0.368).

Complications

Table 2 provides an overview of the complication rates
according to the incision techniques. In total, 101 (12%)
patients incurred a complication. Most complications
were mild, requiring conservative management (4%
of all patients), antibiotics (4%) or steroid injections
(2%), and 1% of patients required surgical treatment.
Indications for reoperation included surgical drainage
of an infection (n=2), recurrent triggering (n=2),
neurolysis of a digital nerve (n=2) and release of
adhesions (n=1). We observed no difference in com-
plication rates between groups (p= 0.896).

Discussion

While all four incision techniques yield both favour-
able and unfavourable arguments for their use in
trigger thumb release, we found that all incision
groups demonstrated an improvement in self-reported

Table 1. Baseline characteristics according to treatment group.

V-shaped  Oblique Transverse  Longitudinal
(n=523) (n=229) (n=72) (n=51) p-value

Patient characteristics
Age (years) 59 (9) 58 (10) 58 (10) 58 (8] 0.748
Female sex 83 80 78 84 0.545
Current smoking 13 16 18 16 0.661
Diabetes " 12 8 16 0.573
Rheumatic autoimmune disease 15 13 7 12 0.307
Type of work 0.052

Not employed (e.g. unemployed or retired) 39 43 31 31

Light physical labour (e.g. working in an office) 28 23 31 18

Moderate physical labour (e.g. working in a shop) 23 25 21 41

Heavy physical labour (e.g. construction work] 10 9 18 20
Clinical characteristics
Dominant hand affected 52 56 63 59 0.294
Duration of symptoms (months) 6 (3-9) 6 (3-10) 5 (2-8) 6 (2-12) 0.726
Previous treatment with steroid injection 0.441

e 0 injections 42 46 49 39

e 1 injection 45 39 A 49

e >2 injections 14 15 7 12
Preoperative MHQ scores (range 0-100)
MHQ Hand function 63 (19) 61 (19) 62 (20) 61 (19 0.664
MHQ Pain 48 (19) 47 (19) 50 (19) 49 (19) 0.848
MHQ Aesthetics 83 (19) 83 (19) 85 (16) 85 (18] 0.804

Data are expressed as %, mean (SD) or median (IQR).

IQR: interquartile range; MHQ: Michigan Hand Outcomes Questionnaire; SD: standard deviation.
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Figure 3. MHQ scores (0-100, higher scores indicate better outcomes) for the hand function, pain and aesthetics
subdomains at baseline and 3 months postoperatively according to type of incision. Results are presented as means and
corresponding 95% confidence intervals.

MHQ: Michigan Hand Outcomes Questionnaire.

Distribution of change in MHQ scores
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Figure 4. Distribution of change in MHQ scores for the hand function, pain and aesthetics subdomains from baseline
to 3 months postoperatively according to type of incision. Positive scores indicate an improvement from baseline to
3 months. The dashed lines represent the mean change in MHQ scores.

MHQ: Michigan Hand Outcomes Questionnaire.
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Figure 5. Bar chart of patients’ satisfaction with treatment 3 months postoperatively according to incision type.

Table 2. Complication rates (%) according to incision technigue.

V-shaped (n=523]

Oblique (n=229)

Transverse (n=72) Longitudinal (n=51)

N

Complications
Infection
Scar issues?®
Persistent swelling and/or pain
Limited ROM®
Neurapraxia®
Wound issues®
Persistence or recurrence
ICHAW grades
1
2
3

OO —=_NNN K~ -—-
, P, ON — N

— O~ U1
- o~ N~

—_

14 12
4 6
3 4
4 2
1 0
1 0
0 0
0 0
7 4
7 8
0 0

Scar issues, including keloid, hypertrophic, hypersensitive and scar contracture.
PLimited ROM due to adhesions or persistent stiffness (i.e. not including a limited ROM caused by persistent swelling, scar issues or

bowstringing).

“Neurological symptoms resolved after conservative treatment or neurolysis in all patients.

dWound issues, including dehiscence and retained suture.

ICHAW: International Consortium for Health Outcome Measurement Complications in hand and wrist conditions; ROM: range of motion.

hand function, pain and aesthetics with no between-
group differences. In addition, satisfaction and com-
plication rates were similar between groups. These
findings indicate that there is no clear benefit of one
incision technique over another for trigger thumb
release, suggesting that surgeons may use the tech-
nique of their preference.

Our study aligns with previous studies, demonstrat-
ing good outcomes after A1 pulley release with a low
proportion of severe complications (Bruijnzeel et al.,
2012; Everding et al., 2015; Ng et al., 2020; Nikolaou
et al.,, 2017; Stirling et al., 2020; Strigelli et al., 2019).

In our cohort, the majority of patients were treated
with a V-shaped or oblique incision. While longitudinal
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incisions are frequently used for A1 pulley release of
the fingers, some discourage their use for trigger
thumb release as there may be a higher risk of
scar contractures. In contrast, a transverse incision
provides less exposure for longitudinal release of the
pulley and may increase the risk of damage to the
superficial neurovascular bundles. Other than a very
small proportion of patients with neurapraxia that
resolved after conservative treatment or neurolysis
(0.8%), there were no cases of neurovascular
damage. In addition, we found a low proportion of
scar issues requiring the prescription of additional
treatment (e.g. silicone gel sheet) in all groups and
no differences in self-reported aesthetics between
groups. Although these findings suggest no substan-
tial differences in scar quality, it should be acknowl-
edged that we did not evaluate scar quality using a
validated scar assessment instrument (e.g. Observer
Scar Assessment Scale (Singer et al., 2007)). While
such an instrument may have added to this study as
it is more sensitive to detect small differences in
scar quality, we believe that the proportion of
patients experiencing considerable scar issues [i.e.
requiring additional treatment) may be more relevant
from the patient’s perspective.

The strengths of this study include the large
sample with prospectively collected data. In addition,
surgery was performed by 28 surgeons at 25 differ-
ent clinics. As a result, the outcomes of this obser-
vational cohort are highly representative of actual
daily practice, resulting in more generalizable find-
ings. A limitation of the observational design of this
study is the relatively high number of patients lost to
follow-up, which is inherent to the registration
system used. In our practices, patients are invited
to voluntarily complete questionnaires at set times
during follow-up, and reminders are sent twice. Our
comparative analysis of baseline characteristics
between responders and non-responders only dem-
onstrated that non-responders were more often
men. However, considering the small effect size
(0.06), we do not believe this impacts our findings.
Second, one could argue that the lack of randomiza-
tion between the incision techniques poses a risk for
selection bias. However, as surgeons typically used
one incision technique for their patients, we believe
that the incision technique was mainly based on
surgeon preference rather than selection bias.
Furthermore, since we found no differences in base-
line characteristics between groups and our analy-
ses demonstrated no between-group differences
after correcting for baseline characteristics, we
advocate that the non-randomized comparison
seems valid.
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