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Article info: : ABSTRACT
13 Nv 2022
12 Dec 2022 : Background: In carpal tunnel syndrome (CTS) surgery, standard incisions to release the median
25 Jan 2023 nerve often leave scars that can cause cosmetic concerns, such as hypertrophic scarring or wrist
01 Feb 2023 ¢ flexion contracture. Previous studies have explored the benefits of mattress sutures in various

surgical contexts, such as meniscus and rotator cuff ruptures.

Objectives: The present study compared the scars of single interrupted and horizontal mattress
sutures in median nerve open surgery.

Methods: This randomized controlled trial included 60 hands with CTS treated at Rasoul-
Akram, Kasra, and Moheb-Kosar hospitals, Tehran, Iran from September 2020 to October 2021.
Patients were randomly assigned to two groups: Group 1 (30 hands) received single interrupted
sutures, and group 2 (30 hands) received horizontal mattress sutures. Scar characteristics,
including height, width, and color, were assessed six months after surgery.

Results: The sample comprised 84.3% female patients, with amean age of 59.75+11.54 years. The
right hand was involved in 61.6% of cases. No significant preoperative demographic differences
were noted between the groups (P>0.05). Six months after the surgery, the horizontal mattress
group had significantly lower scar widths (2.17+0.13 c¢m, P=0.012) and heights (P=0.021)

Keywords: . than the single interrupted group. No significant difference was found in hyperpigmentation
Carpal tunnel o (P=0.098).

syndrome (CTS), Scar, . Conclusion: Horizontal mattress sutures resulted in significantly smaller and less noticeable
Pigmentation, Cosmetic . scars than single interrupted sutures in median nerve release surgery. This technique may offer
techniques : fewer complications and better cosmetic outcomes for CTS patients.

* Corresponding Author:

Naseh Soleimani, MD.

Address: Department of Orthopedics, School of Medicine, Bone and Joint Reconstruction Research Center, Iran University of Medical Sciences, Tehran, Iran.
Phone: +98 (918) 9826095

E-mail: dr.sileymani@gmail.com

Copyright © 2023 The Author(s);
This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-By-NC: https://creativecommons.org/licenses/by-nc/4.0/legalcode.en),
which permits use, distribution, and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.

35



https://orcid.org/0000-0003-1661-1810
https://orcid.org/0009-0006-8909-0453
https://orcid.org/0009-0008-5813-4091
https://orcid.org/0000-0002-6745-7756
https://orcid.org/0000-0003-0433-0798
https://orcid.org/0000-0003-2406-9937
mailto:dr.sileymani%40gmail.com?subject=
http://Journal of Research in Orthopedic Science
http://dx.doi.org/10.32598/JROSJ.10.1.1358.1
http://jros.iums.ac.ir/page/114/Open-Access-Policy
https://crossmark.crossref.org/dialog/?doi=10.32598/JROSJ.10.1.1358.1
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en

February 2023. Volume 10. Number 1

Introduction

arpal tunnel syndrome (CTS) causes vari-

ous clinical symptoms, including pares-

thesia, pain, and hypoesthesia [1]. The

diagnosis of this disorder is based on

taking a history and performing clinical
examinations that include electromyography and nerve
conduction studies [2, 3]. Its average annual incidence
is estimated at 378 per 100000 people, with an average
of 10% of women and 1% of men affecting this disorder
[4]. Depending on the severity of the median nerve’s in-
volvement, this treatment includes conservative therapy
and surgery [5]. Median nerve release surgery is the pri-
mary treatment for most patients, especially those with
moderate or severe nerve involvement, thenar muscle
atrophy, and mild symptoms that have not responded to
conservative therapy [6]. Surgery treatment involves in-
cision through the transverse ligament, which improves
the symptoms by increasing the carpal tunnel volume
and reducing the nerve pressure. This is currently per-
formed by open and endoscopic release [7].

After open carpal tunnel release (OCTR) surgery, the
patients often face various problems such as scar sen-
sitivity, pain, burning, tingling, hypertrophic scars, and
wrist flexion contractures [8]. Scar sensitivity in carpal
tunnel surgeries has been reported between 19% and
61%, and the cause is still not fully understood [9].
The horizontal mattress suture technique has been used
in some studies to repair rotator cuff tendon tears [10,
11], meniscal tears [12, 13], and Achilles tendon repair
[14]. Also, in a study to repair skin defects caused by
Mohs surgeries, the horizontal mattress suture had better
aesthetic results than single interrupted sutures and left
smoother and flatter scars [15].

Considering the complications of scars in CTS pa-
tients after median nerve release surgery, in this study,
we investigate the aesthetic results and the thickness and
height of the scar and its pigmentation between two su-
turing techniques, the single interrupted method, and the
horizontal mattress method.

Methods

The current study is a randomized controlled trial. It
compared cosmetic outcomes between single interrupted
and horizontal mattress sutures among CTS patients un-
dergoing open median nerve release surgery in Rasool-
Akram, Kasra, and Moheb-Kosar hospitals, Tehran,
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Iran, from September 2020 to October 2021. The Ethics
Committee of the Iran University of Medical Sciences
approved the study, informed and written consent was
obtained, and the study was accomplished in the Depart-
ment of Orthopedic Surgery at Iran University of Medi-
cal Sciences.

The patients who met the inclusion criteria were ran-
domly divided into two groups one by one: After the
nerve release surgery, in the first group, the skin of the
incision was sutured using a single interrupted method,
and in the second group, the skin of the surgical site was
sutured using the horizontal mattress technique. Patients
were followed up 6 months after surgery in the clinic by
evaluating the scar of the wound site and its color and
measuring its height and width. A caliper was used with
an accuracy of 0.01 mm to measure the width and height
of the scar. The measurement was done in such a way
that for each scar, from both sides of the healthy skin, it
moved towards the scar using a sensitive tool, and wher-
ever the tool stopped (the difference between the level of
the scar and the healthy skin) was considered a measure-
ment point. For each scar, two points were determined,
then the distance between these two points was esti-
mated, and their average was considered as the height or
width of the scar. The researcher who estimated the scar
size was unaware of the type of suture. Scar pigmenta-
tion was evaluated qualitatively by an external observer
unaware of the type of suture, based on clinical examina-
tions using an eye scale. It was divided into three levels:
Hyperpigmented, hypopigmented, and normal.

All patients who had indications for open surgery and
met the inclusion criteria underwent surgery. Open CTS
release surgery was performed by a hand surgeon (Dr
Pahlevan Sabagh). After sterilization with alcohol and
povidone-iodine, injection of a local anesthetic block
was performed by a combination of 2% lidocaine and
1/100000 epinephrine after inflating the tourniquet. A
longitudinal skin incision was made along the radial side
of the ring finger and in such a way as not to cut the
crease of the wrist flexor. The approximate length of the
cut was 2 cm. Using scalpel 15, the distal and proximal
cuts of the transverse carpal ligament were made, and the
median nerve was released. The tourniquet was deflated,
and local bleeding areas were checked. Then, the skin
was sutured with three sutures using one of the single in-
terrupted method or the horizontal mattress method, fol-
lowed by a sterile pressure dressing that was applied for
two days. The skin sutures were removed after 10 days.

Pahlevan Sabagh A, et al. Horizontal Mattress Suture in CTS. J. Res Orthop Sci. 2023; 10(1):35-42.



https://en-hrmc.iums.ac.ir/
https://en-hrmc.iums.ac.ir/
https://en.kasrahospital.ir/
https://www.kowsarhospital.com/
http://en.iums.ac.ir/
http://en.iums.ac.ir/
http://en.iums.ac.ir/

Orthopedic Science

February 2023. Volume 10. Number 1

In the beginning, 83 patients (114 hands) were
volunteer for open carpal tunnel syndrome

surgery

32 patients were excluded:

v’ 18 patients did not cooperate
for follow-up
v’ 1 case of immigration
v' 4 cases with history of scars
or skin diseases
v’ 6 patients suffering from
underlying diseases and
diabetes
v' 3 cases with history of
previous CTR or surgical site
complication

In general, 51 patients (60 hands) were included in the
study that allocated randomly with equal ratio

30 cases with single interrupted suture

Figure 1. Flowchart of patients entering the study

After releasing the median nerve, the patients were ran-
domly divided into two groups.

In group A (single interrupted technique), the superfi-
cial skin was approximated by single interrupted sutures,
all of which have a single knot, applying 3-0 nonabsorb-
able polypropylene (Prolene, Ethicon, USA) with a ta-
pered suture needle.

Also, in group B (horizontal mattress technique), the
skin was approximated by a suture bite followed by an
adjacent reverse bite helping wound eversion that uses
3-0 nonabsorbable polypropylene (Prolene, Ethicon,
USA) with a cutting needle.

The inclusion criteria were as follows: Patients aged
18-80 years, a definitive diagnosis of CTS based on
clinical findings and electrodiagnostic examination that
is based on the diagnosis of an orthopedic specialist, pa-
tients with a follow-up of at least 6 months, and patients
who have had at least 6 months of surgery.

30 cases with horizontal mattress
suture
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The exclusion criteria were as follows: A positive history
of open median nerve release surgery or a history of previ-
ous hand surgery, skin lesions or diseases; patients taking
anticoagulants; complications at the surgical site, such as
wound dehiscence, hematoma, infection, etc.; chronic dis-
eases such as kidney and liver failure diseases, a history of
hypertrophic scars, lack of cooperation or willingness to
participate in the study; a history of severe peripheral vas-
cular diseases that interfere with wound healing; and dia-
betic patients who had a history of heart attack or stroke,
history of retinopathy or nephropathy, or diabetic foot ulcer.

After collecting information, all the data were analyzed
using SPSS software, version 21. Descriptive results were
presented as Mean+SD or number (percentage). The
Shapiro-Wilk test was used to evaluate the normality of
the data. The t-test was used to compare the quantitative
variables in the two groups with the assumption of a nor-
mal distribution, and non-parametric Mann-Whitney tests
were used if the distribution of the variables was not nor-
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Table 1. Demographic characteristics of participants at the beginning of study

MeanzSD/No. (%)

Demographic Characteristics P
Single Interrupted (n=30)  Horizontal Mattress (n=30)
Age (y) 58.23+9.24 60.87+11.74 0.48
Male 6(20) 4(13.3)
Gender 0.37
Female 24(80) 26(86.7)
Body mass index (kg/m?) 25.1143.12 24.23+2.66 0.88
Right 19(63.3) 18(60)
Side involvement 0.79
Left 11(36.7) 12(40)

mal. The chi-square test was used to compare qualitative
variables. A P<(.05 was considered significant.

The appropriate sample size of this study with an ef-
fect size estimation of 0.96 for the difference in making a
more severe scar based on the study of BR Moody et al.
[15], with an acceptable alpha error size of 5%, a confi-
dence interval of 95%, and a study power of 80%, using
SPSS software, the number of 24 patients were consid-
ered for each group. To increase the power of the study,
the number of 30 patients in each group was evaluated.

Results

In this study, 83 patients, or 114 hands (31 bilateral pa-
tients and 52 unilateral patients), met the inclusion cri-
teria as candidates for nerve-opening surgery. While 32
patients did not cooperate during the follow-up period
and were excluded from the study.

Finally, 51 patients, or 60 hands, were included in the
study. Among 9 patients, both left and right hands un-
derwent median nerve release surgery. Between these
groups, in 5 patients, one hand was closed with a sin-
gle interrupted suture technique, and the opposite was
closed with a horizontal mattress suture technique. How-
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ever, in 4 patients, both hands were closed with the same
method.

In the study population, 43 cases (84.3%) were women
and 8 (15.7%) were men. The overall mean age of the
patients was 59.75+11.54 years (37 to 83 years). The
mean body mass index of the patients was 24.86+2.96
kg/m?. The right-hand nerve was generally involved in
61.6% of the cases. The age and gender distribution of
patients in both groups at the beginning of the study were
similar. No significant difference was reported for the
distribution of demographic variables in the two groups
at the start of the study (P>0.05) (Table 1).

After 6 months of surgery, the mean scar width for
patients in the horizontal mattress group (1.74%0.1 cm)
was significantly lower than that of the single interrupted
suture group (2.17+0.13 cm) (P=0.012). Also, the mea-
sured scar height 6 months after surgery in the horizontal
mattress group (0.204+0.065 cm) was significantly low-
er than the single interrupted suture group (0.403+0.087
cm) (P=0.021) (Table 2).

Table 2. Comparing scar size between two groups after 6 months follows-up

MeantSD
Scar Size P
Single Interrupted (n=30) Horizontal Mattress (n=30)
Scar width (cm) 2.17+0.13 1.74+0.1 0.012
Scar height (cm) 0.403+0.087 0.204+0.065 0.021
Orthopedic Science
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Table 3. Comparing scar pigmentation between two groups after 6 months follows-up

No. (%)
Scar Pigmentation P
Single Interrupted (n=30) Horizontal Mattress (n=30)
Normal 18(60) 21(70)
Hypopigmented 6(20) 4(13.3) 0.098
Hyperpigmented 6(20) 5(16.7)
Orthopedic Science

Based on the results of this comparison, although the
frequency of people with hyperpigmentation scars in the
horizontal mattress suture group was slightly lower than
in the single interrupted suture group, this difference was
not statistically significant (P=0.098) (Table 3).

Discussion

The present study compared the cosmetic results of
scars between single interrupted suture and horizon-
tal mattress techniques in carpal tunnel release surgery
patients. Finally, it was determined that the height and
width of the scar among the horizontal mattress group
was significantly lower than the single interrupted suture
group and showed better aesthetic outcomes 6 weeks
postoperatively.

According to this study’s results, most patients were
women. Similarly, in the Bolster et al. study, the female
sex had a higher frequency. The overall mean age of the
patients was 59.75 years (ranging from 37 to 83 years).
Also, in the study of Bolster et al., the mean age was
55, and the age range was from 24 to 81 years, which is
similar to the present study. In most patients, the nerve
of the right hand was involved and underwent surgery;
the percentage of right-side involvement in the study of
Bolster et al. was approximately 61% [16]. No signifi-
cant difference was observed in the distribution of demo-
graphic variables between the two groups at the begin-
ning of the study, and the two groups had a completely
homogeneous distribution.

After 6 months of surgery, the mean scar width and
height for patients whose wound was closed with the
horizontal mattress technique after open surgery were
significantly less than the group of patients whose
wounds were closed with the single interrupted suture.
The visual evaluation of the scar demonstrated that the
horizontal mattress method had a better cosmetic out-
come. Still, there was no significant difference in the

degree of hyperpigmentation between the two groups.
Bolster et al. (2013) evaluated and compared the aes-
thetic effects of two types of single interrupted and Do-
nati stitches (vertical mattress stitches) for skin closure
in open carpal tunnel surgery. In this study, both sutures
were associated with the formation of appropriate scars
and a high level of patient satisfaction, and no differ-
ence was observed between the two groups. Based on
the qualitative classification of patients’ scars, the per-
centage of good or excellent groups in appearance was
94% and 97% in single interrupted and Donati sutures,
respectively [16]. In the present study, the horizontal
mattress sutures showed less scar height and width than
the single interrupted suture group. One of the reasons
for this difference is the comparison of surgical site scars
using a qualitative method, not quantitative and precise
criteria in the Bolster study.

Moody et al. compared the scars of two techniques of
sutures, horizontal mattress and single interrupted run-
ning, in 47 patients who underwent Mohs facial surgery.
They showed that the type of horizontal mattress suture
had significantly better cosmetic results and a smoother
and flatter scar than the single interrupted suture [15].
Although these results were not performed on the wrist’s
skin, they confirmed our study’s results. In their study,
the upper or lower half of the incision was closed with a
horizontal mattress suture and the other half with a single
interrupted running suture. In contrast, in our study, in
some bilateral cases, one wound was closed with a single
interrupted suture, and the wound on the opposite side
was closed with a horizontal mattress suture.

Meng et al. (2017) investigated the strength of hori-
zontal mattress and vertical mattress sutures among in
vitro skin flaps. Under laboratory conditions, skin flaps
were pulled with increasing tensile force, and wound de-
hiscence was measured. Finally, it was declared that the
horizontal mattress sutures displayed significantly less
dehiscence under different stretching conditions, reduc-
ing the tension on the skin and subcutaneous tissue [17].
This finding was in line with the present study because a

Pahlevan Sabagh A, et al. Horizontal Mattress Suture in CTS. J. Res Orthop Sci. 2023; 10(1):35-42.

39




February 2023. Volume 10. Number 1

smaller scar size was produced in the horizontal mattress
groups, which was caused by less tension and pressure
on the skin.

The wound scar is usually related to the suture tech-
nique and material. To compare the type of thread and
material used in terms of absorbable or nonabsorbable,
many studies have been conducted for skin closure, in-
cluding the studies of Erel et al. and Kharwadkar et al.
that they had declared nonabsorbable sutures had more
wound scar satisfaction and less inflammation than ab-
sorbable suture type [18, 19]. Also, Menovsky et al. com-
pared the closure of open carpal tunnel surgical wounds
using nylon, polyglactin 910, and stainless-steel sutures.
They showed that the scar measures and pain were sta-
tistically more observed with Vicryl suture 6 weeks after
surgery [20].

Wau et al. compared wound closure techniques using
horizontal mattress with nylon and interrupted deep der-
mal with Monocryl among patients with CTS surgery.
They demonstrated that the Monocryl (intradermal)
group was significantly more satisfied with scars than
the nylon (horizontal mattress) group in the 2-week post-
operative follow-up, while no difference was observed
between these two groups in the 6-week follow-up [21].
Also, Rochlin et al. observed that Monocryl sutures re-
vealed a lower rate of wound-related complications,
including infection and dehiscence, than nylon sutures
[22]. In the current study, nylon sutures and the horizon-
tal mattress method had better clinical results than single
interrupted sutures in a 6-week postoperative visit, and
no comparison was made between nylon sutures and
Monocryl sutures that showed less wound and scar-relat-
ed reactions in Monocryl sutures can justify the different
clinical results between these studies.

Liu et al. (2021) examined the outcomes of modified
buried vertical mattress suture (MBVMS) versus buried
intradermal suture (BIS) in 20 patients’ chest wounds, of
which half were randomly closed with MBVMS and the
other half closed with the BIS method. They demonstrat-
ed that the mean height and width of the postoperative
scar were lower with the MBVMS method. This study
showed that the aesthetic results at the end of the follow-
up period were significantly better with the MBVMS
method than the BIS method [23]. Although this study’s
method and technique differed from ours, it generally
confirms that vertical and horizontal suture techniques
can have better results than the single interrupted suture
technique.
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Conclusion

In general, this study demonstrated that applying a
horizontal mattress suture can have better results than a
single interrupted suture, so the scar formation after sur-
gery and the scar size in this method were significantly
lower than single interrupted sutures in patients undergo-
ing median nerve release. This study declared that using
the horizontal mattress method in patients undergoing
median nerve release can be considered a technique with
fewer complications and greater effectiveness after sur-
gery. Comparing different types of stitches with varying
thread types can be a good idea for further studies.

Coincidence with COVID-19 and a significant de-
crease in the number of patients, decreasing the power
of the study was our main challenge, and this issue even
affected the desire of patients to come back for follow-up
visits. In the current study, there was only one postopera-
tive visit for surveillance of wound and scar measure-
ments. However, 6 months for scar assessment is not
enough, and longer periods of clinic follow-up, like 1
year or 2 years, are necessary for the precise prediction
of aesthetic complaints of patients from their scars and
the challenging features of the horizontal mattress tech-
nique. Also, better evaluation of wound complications
like infection and dehiscence is achieved in short-term
visits, making them essential for the next studies. Bilat-
eral patients, each side closed with one type of suture, are
very suitable for accurately comparing these two sutures
with minimal confounding factors. Still, the number of
these cases in our study was small, which made it impos-
sible to analyze them accurately. This problem was one
of the restrictions of our research, and it can be consid-
ered in future studies. The most important strength of the
present study was its design in the form of a randomized
controlled clinical trial in patients undergoing Median
nerve release surgery, as well as the accurate quantitative
measurement of scar indicators due to the prospective
nature of the study.

Ethical Considerations

This study was approved by the Ethics Committee of Iran
University of Medical Sciences (Code: IRIUMS.FMD.
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tained.
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