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The use of absorbable skin stapler in mastectomy does
not increase the rate of surgical site infection

Jin Lee, Jeong Eon Lee, Jai Min Ryu, Seok Won Kim, Seok Jin Nam, Jong Han Yu

Division of Breast, Department of General Surgery, Samsung Medical Center, Sungkyunkwan University School of Medicine,

Seoul, Korea

Purpose: The use of absorbable skin staplers (ASS] for skin closure has been increasing due to their convenience and time-
saving effect. In this study, we evaluated the effectiveness of ASS in reducing skin closure time and its safety regarding
surgical site infection (SSI), comparing it to conventional hand sewing (HS] in patients who underwent mastectomy.

Methods: A single-center, retrospective study was conducted. The electronic medical records of patients who underwent
mastectomy between July 2015 and June 2020 in Samsung Medical Center were reviewed. The data included previously
known risk factors for SSI. We compared the time expended on skin closure and the occurrence rate of SSI between the

ASS group and the HS group.

Results: We included 4,311 patients in the analysis. Among them, 520 patients were treated with ASS and 3,791 patients
with HS. The average time for skin closure was 16.2 + 10.1 minutes in the ASS group and 36.5 + 29.0 minutes in the HS
group (P < 0.001). The SSI rate was 0.38% (2 of 520) in the ASS group and 0.36% (14 of 3,791) in the HS group (P > 0.999).
Conclusion: The use of ASS in mastectomy reduced the time for skin closure significantly but did not increase the SSI.
Therefore, it can be an effective and safe choice to use ASS instead of HS for skin closure in mastectomy.

[Ann Surg Treat Res 2023;104(3):137-143]
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INTRODUCTION

The U.S. Centers for Disease Control and Prevention (CDC)
has classified surgical wounds into 4 categories according to the
degree of contamination of the wound at the time of operation
[1]. For class I, which means clean wound including breast
surgery, the expected surgical site infection (SSI) rate is less
than 2% [2]. Whether SSI occurs or not can be one of the most
critical components for success of the operation, especially in
clean surgeries.

Meanwhile, there is the alternative of conventional hand-
sewing (HS) sutures for skin closure, which is commonly used

these days. Absorbable skin stapler (ASS) is a closure device
designed to create symmetric dermis-to-dermis closures. The
staple is composed of a copolymer derived from polylactide-
polyclycolide and absorbed over 90-120 days after being applied
in the subcuticular layer [3]. ASS is now widely used in various
surgical fields such as plastic surgery, obstetrics, orthopedics,
and so on. According to previous studies, ASS showed excellent
results in improving postoperative pain, scar, and cost [4-
8l. Most of all, it can reduce the time for skin closure thereby
reducing unnecessary anesthetic time for patients, as well as
providing convenience for surgeons. In the same manner, the
use of ASS in breast cancer surgery has also been increasing,
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Fig. 1 shows the number and rate of cases in which ASS was
used for skin closure among mastectomies for the last 5 years
in our center.

Considering this trend of increasing use of ASS, we designed
this study to prove the efficacy and safety of ASS. The target of
our study was to review the effectiveness of ASS in reducing
the time for skin closure and the safety of ASS in regard to SSI
in mastectomy.

METHODS

The protocol of this project was approved by the Institutional
Review Board of Samsung Medical Center (No. 2021-03-066).
The study was performed in accordance with the Declaration
of Helsinki and written informed consent was provided by all
participants.

Study design and population

A single-center, retrospective study was conducted. The
electronic medical records of patients who underwent
mastectomy between July 2015 and June 2020 in Samsung
Medical Center were reviewed. Considering the length of the
wound, reducing the skin closure time is more of a concern
in mastectomy than in breast-conserving surgery. Therefore,
most of the cases in which ASS was used for skin closure were
mastectomies, and patients who underwent breast-conserving
surgery were not included in this study. Also, patients who
underwent breast reconstruction immediately following
mastectomy were not included.

Data presentation and outcomes
The data of previously known risk factors for SSI including

age, body mass index (BMI), diabetes mellitus, hyperten-
sion, smoking, alcohol drinking, American Society of Anes-
thesiologists (ASA) physical status (PS) classification, neo-
adjuvant chemotherapy, and previous radiotherapy was
collected. The primary outcomes were time for skin closure

and SSI rate. Every operation room in our center records the
time of initiation and end of anesthetic induction, the time of
skin incision, initiation of skin closure, and end of the total
operation. We checked the time of initiation of skin closure and
the time of end of the operation in every case and calculated the
time expended on skin closure. Monitoring and data collection
for SSI is conducted by the Center for Infection Prevention and
Control (CIC) of Samsung Medical Center, which conforms
to the standardized criteria by CDC guidelines. According to
the CDC guidelines, SSI is defined as an infection that occurs
within 30 days after operative procedure if no implant is left,
and the patient should have one of the following; (a) purulent
drainage from the incision; (b) organisms isolated from the
culture of fluid or tissue from the incision; (¢) inflammatory
symptoms or signs such as pain, tenderness, swelling, redness,
and fever; (d) an abscess or other evidence of infection; or e)
diagnosis by the surgeon or attending physician [9]. We also
used the same definition of SSI and, therefore, monitoring and
following up for SSI was confined to 30 days after the operation.
All the surgeons or physicians in our center are supposed to
report the SSI to the CIC of our center through an electronic
medical record system whenever they detect it, and the CIC also
regularly monitors the results of cultures.

Based on these data, we compared the time expended on skin
closure and the occurrence rate of SSI between the ASS group
and the HS group. Also, we compared the above risk factors
between the patients with SSI and without SSI among the ASS
group to identify significant risk factors for SSI when using ASS,
and to validate appropriate indication/contraindication for ASS.

Techniques and management
There was no difference in surgical procedure between the

ASS group and HS group except for skin closure. For the ASS
group, we used Insorb (Incisive Surgical, Inc.), which is a brand
name of absorbable subcuticular skin stapler. First, the operator
grasps both edges of the skin together with a tooth forceps
using 1 hand, while the other hand holds the stapler. After
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locating the nose of the stapler underneath the grasped tissue,
the operator fires the staple. This process is repeated along the
incision till the opposite end, and staples are placed at about
7-mm intervals. Fig. 2 shows a mastectomy field from our
center in which an ASS was being applied. For the HS group,
interrupted subcuticular suture was done using Monosyn (B.
Braun). First-generation cephalosporin was injected once on
the day of the operation as a prophylactic antibiotic into every
patient, and no additional antibiotics were used postoperatively.
Only for the patients in whom SSI was detected was an
additional third-generation cephalosporin plus metronidazole
used empirically; or in cases of positive culture from the

Fig. 2. A mastectomy field of Samsung Medical Center in
which an absorbable skin stapler was being applied.

Table 1. Demographics of the ASS group and the HS group

Characteristic ASS group

No. of patients 520
Age (yr) 52.8+11.3
Body mass index (kg/m’) 23.9+3.6
Diabetes mellitus 49 (9.4)
Hypertension 100 (19.2)
Smoking

Never 507 (97.5)

Former 9(1.7)

Current 4(0.8)
Drinking

Never 453 (87.1)

Former 40 (7.7)

Current 27 (5.2)
ASA PS classification

| 187 (36.0)

I 311 (59.8)

1 2(4.2)
Neoadjuvant chemotherapy 1 79 (34.4)

5)

Previous radiotherapy 3 (2.

wound, other proper antibiotics were administered according to
the result of the culture.

Statistical analysis
For comparison of the risk factors of SSI between the 2

groups, we used the t-test for continuous variables, Mann-
Whitney U-test for ordinal variables, and the chi-square test
and Fisher exact test for nominal variables. The skin closure
time and SSI rate were compared using the ttest. The P-values
of <0.05 were considered statistically significant. IBM SPSS
Statistics ver. 27.0 (IBM Corp.) was used for the statistical
analysis.

Patients who underwent mastectomy
at Samsung Medical Center
from July 2015 to June 2020

(n=4,311)

| }

Ass group HS group
Absorbable skin stapler Hand sewing with
for skin closure absorbable suture

(n =520) (n=3,791)

Fig. 3. The diagram of the study population.

HS group P-value
3,791
48.8 £10.2 <0.001
233 +11.1 0.282
203 (5.4) <0.001
447 (11.8) <0.001
0.328
3,666 (96.7)
75 (2.0)
50 (1.3)
<0.001
3,068 (80.9)
343 (9.0)
380 (10.0)
<0.001
2,021 (53.3)
1, 700 (44.8)
0(1.8)
564 (14.9) <0.001
141 (3.7) 0.160

Values are presented as number only, mean + standard deviation, or number (%).
ASS, absorbable skin stapler; HS, hand sewing; ASA, American Society of Anesthesiologists; PS, physical status.
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RESULTS

A total of 4,311 patients underwent mastectomy without
immediate reconstruction between July 2015 and June 2020 in
Samsung Medical Center. ASS was used for skin closure in 520
cases and HS suture was done in the remaining 3,791 cases. Fig.
3 is a diagram of the study population.

Table 1 shows the demographics of the 2 groups. Nine
previously known risk factors for SSI are included in the table.
There was no significant difference in BMI, smoking history,
and previous radiotherapy between the 2 groups, but the ASS
group showed inferiority to the HS group for the remaining
risk factors. That is, the patients in the ASS group were older,
had diabetes and hypertension at a higher rate, had higher
ASA PS grade, and had a higher rate of history of neoadjuvant
chemotherapy than those in the HS group significantly. Only
regarding the factor of alcohol drinking was the rate of patients
who were ex-drinker or current drinker higher in the HS group
than in the ASS group, respectively (P < 0.001) (Table 1).

Table 2 shows the comparison of the skin closure time

Table 2. Comparison of the skin closure time

. ASS group HS group
Variable (n = 520) (n=3,791) P-value
Skin closure time (min) 16.2 +£10.1  36.5+29.0 <0.001

Values are presented as mean =+ standard deviation.
ASS, absorbable skin stapler; HS, hand sewing.

Table 4. Demographics of the absorbable skin stapler group

Characteristic SSI

No. of patients 2
Age (yn) 57.0+9.9
Body mass index (kg/m’) 25.4+0.6
Diabetes mellitus 0 (0)
Hypertension 2 (100)
Smoking

Never 2 (100)

Former 0 (0)

Current 0 (0)
Drinking

Never 1 (50.0)

Former 0 (0)

Current 1(50.0)
ASA PS classification

| 1 (50.0)

Il 1 (50.0)

1 0(0)
Neoadjuvant chemotherapy 0 (0)
Previous radiotherapy 0 (0)

between the 2 groups. The average time for skin closure was
16.2 + 10.1 minutes in the ASS group and 365 * 29.0 minutes
in the HS group, which was significantly shorter in the ASS
group (P < 0.001). Table 3 shows the SSI rate of the 2 groups.
The SSI rate was 0.38% (2 of 520) in the ASS group and 0.36% (14
of 3,791) in the HS group, which was not significantly different (P
> 0.999).

In addition, we compared the risk factors for SSI between
the patients with SSI and without SSI among the ASS group.
However, there were only 2 patients who suffered from SSI in
the ASS group. Table 4 shows the results.

DISCUSSION

Insorb, which is an absorbable subcuticular skin stapler used
in this study, was first launched in January 2005, and since
then there have been many studies proving the efficacy of
ASS in terms of pain, cosmetic outcome, and cost in various
surgical fields [3,10-13]. In the same manner, this study was
purposed to identify the application of ASS in breast cancer

Table 3. Comparison of the surgical site infection rate

Variable /?r?szg;gglf (:Ii %r,(;gq) P-value
SSI 2 (0.38) 14 (0.36) >0.999
Values are presented as number (%).
ASS, absorbable skin stapler; HS, hand sewing.
Non-SSlI P-value
518
52.8+11.3 0.604
23.8+3.6 0.534
49 (9.5) >0.999
98 (18.9) 0.037
0.821
505 (97.5)
9(1.7)
4 (0.8)
0.084
452 (87.3)
40 (7.7)
26 (5.0)
0.366
187 (36.1)
309 (59.7)
2(4.2)
179 (34 6) 0.548
3 (2. >0.999

Values are presented as number only, mean + standard deviation, or number (%).
SSl, surgical site infection; ASA, American Society of Anesthesiologists; PS, physical status.
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surgery regarding efficacy and safety, especially for SSI because
the control of SSI can be a more sensitive and critical matter in
clean surgery. Our study showed that ASS decreased the time
for skin closure significantly but did not increase the SSI.

This study was performed retrospectively by reviewing the
electronic medical records of the patients. As a result, there
was a great bias between the ASS group and the HS group. In
more than half of the variables, the ASS group showed more
vulnerable characteristics to SSI than the HS group. Additional
review of medical records was done and we found that in the
cases in which the general condition of the patient was poor,
associated with the patients’ underlying disease or history
of neoadjuvant therapy, the anesthesiologists required the
surgeons to explain and warn of the risk of morbidities from
general anesthesia to the patient and their families with extra-
concern, and sometimes recommended intensive care unit care
postoperatively. Systemic complications associated with general
anesthesia can progress as the anesthetic time increases [14-16].
In such cases, surgeons would have made an effort to reduce
the time of operation and might have tended to use ASS rather
than HS for skin closure, It is thought that these circumstances
played a role in making the result of such uneven demographics
of the 2 groups. Despite all, the ASS group did not show a
higher incidence of SSL.

Long duration of operation can be related not only to systemic
morbidities from general anesthesia but also to various surgical
complications such as SSI, wound dehiscence, and following
reoperation [17-21]. These complications prolong the length
of hospital stay and, as a result, increase the financial cost to
patients. Therefore, the time-saving effect of ASS can have
potentially more broad benefits in terms of morbidity, patients’
quality of life, and cost-effectiveness.

At the stage of study design, we were intent on comparing
the risk factors between patients with SSI and without SSI
among the ASS group in order to identify significant risk factors
for SSI when using ASS and validate appropriate indication/
contraindication for ASS. However, there were only 2 patients
who suffered from SSI in the ASS group, and it could not be
reasonable to draw a statistically meaningful conclusion by
comparing those 2 patients with the rest of the 518 patients in
the ASS group. However, from a different point of view, this can
empower the conclusion that the use of ASS does not affect the
occurrence of SSI significantly.

On the other hand, there is a disadvantage to using ASS.
Because of the nature that the staple is placed in the subcuticular
layer, there is an issue that the most superficial part of the skin
can diverge. To overcome this problem, surgeons in our center
attempted various techniques and, nowadays, we use ASS in
combination with conventional metal staplers. First, we close
the skin using an absorbable subcuticular skin stapler and then
apply metal staples at both tip portions of the wound where the

edge can easily dislocate. Next, we apply additional metal staples
selectively at the points where the wound is expected to diverge
or the tension is strong. The metal staples are applied to the
very superficial part of the skin slightly, not firmly deep into the
skin, so that they can help us connect the surfaces of both sides
of the wound, but not irritate the skin around. By using ASS
with this method, we could prevent the edge of the wound from
diverging or being dislocated without leaving severe scars. Fig,
4 is an example of a completed mastectomy field at our center
in which an ASS was applied in combination with the metal
staples.

There are several limitations to this study. First, it was a
single institution, retrospective study. Second, there was a bias
due to the differing tendencies of the ASS group and the HS
group, although the ASS group showed good results despite
that bias. Third, the data on complications other than SSI,
such as wound dehiscence or disruption, was not collected.
Fourth, there was no comparison of cosmetic results or patient
satisfaction. If further data is collected using scoring sheets
for cosmetic results or questionnaires for patient satisfaction,
it would be much more helpful to validate the effectiveness
of ASS. Comparing the photos of the surgical wounds from
the ASS group and the HS group to assess the change over
time would be a good method also. Finally, we assumed that
ASS would be able to help reduce patient morbidity, hospital
stay, and cost by shortening the operation time reflecting the
results of previous studies; the actual data was not collected nor
compared in this study. Additional data collection and analysis
are necessary for this point.

To sum up, the use of ASS in mastectomy reduced the time
for skin closure significantly but did not increase the SSL
Therefore, it can be an effective and safe choice to use ASS
instead of HS for skin closure in mastectomy. No significant

Fig. 4. A completed mastectomy field of Samsung Medical
Center in which an absorbable skin stapler was applied in
combination with the metal staples.
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risk factor for SSI when using ASS was identified in this study.
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