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  Original Article  

Cervical lymph node excision is a necessary 
choice in diagnostic work-up and confirmation. 
Traditional incision design most often follows 
Langer’s lines, which produces less tension on 
surgical wounds and may prevent hypertrophic 
scar formation(1). The surgical wounds are often 
traditionally closed in two layers. The first layer is 
subcutaneous tissue. Skin is the second layer. It is 
composed of the epidermis and the dermis. After 
the skin and deeper tissues have healed, the scar 

develops through four different stages of healing(2). 
The scars have psychological, aesthetic, and physical 
implications for affected patients, regardless of their 
origin. Improper incision designs are the primary 
reason for hypertrophic scar response observed in a 
remodeling wound(3). The primary goals of treating 
wounds in general and skin incisions in particular 
are rapid closure and creating the least visible scar(4). 
Suture material and closure technique can affect 
cosmetic outcomes(5,6). Although there are many 
kinds of wound closure such as synthetic sutures, 
staples, adhesive glue, and adhesive tapes, the most 
commonly used are synthetic sutures(4). Synthetic non-
absorbable monofilament sutures including nylon, 
polypropylene, and polybutester are commonly used 
in cutaneous procedures(5). Many surgeons prefer non-
absorbable monofilament sutures for their easy gliding 
through tissue, easy handling, minimal inflammatory 
response, and unlikeliness to break prematurely(7). 
Gilman was the first in modern literature to evaluate 
sutureless skin closure. Healing of incisions closed 
with sutures was compared to closed with plastic 
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Objective: To compare the aesthetic outcome of cervical lymph node excision skin closure between Steri-Strips closure and simple interrupted 
sutures using Nylon 6-0.

Materials and Methods: The present study was a single-blinded randomized controlled trial of forty patients with cervical lymph node excision. 
They were randomized into two groups of twenty. The first group was allocated to close the skin by simple interrupted sutures with Nylon 6-0, 
the other group received the Steri-Strips for skin closure. Complications were observed at the first and second week. The aesthetic outcomes 
for skin closure were evaluated at 12 weeks postoperatively using the predetermined Sakka’s cosmetic assessment criteria and scoring system.

Results: There was no statistically significant difference between the two groups in terms of gender, age, length of surgical wound, and pathology. 
The Steri-Strips group showed significantly lower Sakka’s aesthetic score compared to the 6-0 Nylon sutures group (6.25±0.85 and 7.75 ±1.33, 
p<0.001). There was no significant difference in aesthetic outcomes between genders. Moreover, the operative time of the Steri-Strips group was 
significantly less than that of the 6-0 Nylon sutures group (2.2±0.41 and 4.75±0.44 minutes, p<0.001).

Conclusion: Skin closure with Steri-Strips gave better aesthetic outcomes compared to the 6-0 Nylon sutures (p<0.001). However, the aesthetic 
outcomes were assessed by physicians, so the patients’satisfaction could not be assessed.
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adhesive tape(8). Surgical adhesive tapes usually 
contain adhesive backing consisting of iso-octo-
acrylate and n-vinyl-pyrolidone(9). The advantages 
of adhesive tape are that it is non-allergenic, 
non-irritating, water resistant, vapor permeable, 
decreases the overall cost, and reduces operative 
time. Furthermore, this technique allows for faster 
restoration of tensile strength equal or superior at 10 
days to the strength of sutured wounds(10,11). Sakka et al 
used subcuticular suturing using absorbable material 
(Dexon 3/0) with sterile strips in one group of patients 
and percutaneous transdermal continuous running 
suture using non-absorbable material (silk 3-0) in 
another group undergoing total hip replacement. The 
cosmetic outcome in the subcuticular suturing using 
absorbable material (Dexon 3/0) and sterile strips was 
better than transdermal continuous running suture 
using non-absorbable material (silk 3-0)(12). Esmailian 
et al compared the scar formation of traumatic facial 
wounds between the two groups, one used wound 
tape and the other used interrupted transdermal non-
absorbable suturing. The scar formation in wounds 
shorter than 20 mm was significantly less in the 
wound tape group. There was no infection in either 
of the studied populations(13). Felix et al treated 15 
patients with surgical incisions using adhesive film 
(Clozex) on the first half of each wound and simple 
running suture with prolene 4-0 on the rest. The 
cosmetic outcome of wound closure utilizing adhesive 
film seemed to be as good as simple running suture, 
but running suture was much more time-consuming 
to apply than adhesive film(14). Javadi et al compared 
methods for skin closure after appendectomy in 
uncomplicated appendicitis patients. Subcuticular 
suturing with absorbable 4-0 monofilament monocryl 
suture supported by three Steri-Strips™ was used on 
one group of patients, while three interrupted mattress 
sutures with non-absorbable 4/0 nylon sutures was 
used on the control group (n=35). The patients using 
absorbable subcuticular suturing and Steri-Strips™ 
were more satisfied than the control group in terms 
of appearance and width of surgical site scar. None 
of the wounds developed any infection(15).

Although sutures and sterile strips are frequently 
used for skin closure, there is no literature comparing 
cosmetic outcomes of these skin closure methods in 
cervical lymph node excision.

The Thammasat Chalerm Prakiat Hospital based 
price of Steri-Strips (6×100 mm 3M™ Steri-Strip™, 
Minnesota, U.S.) is 23.54 Baht, while the cost of non-
absorbable sutures (Nylon 6-0 12 mm, ETHILONTM, 
New Jersey, U.S.) is 75 baht. The purpose of the 

present study was to compare aesthetic outcomes of 
skin closure using simple interrupted non-absorbable 
sutures versus sterile strips in cervical lymph node 
excision.

Materials and Methods
Patients and ethics

The present study was approved by the 
Thammasat University Ethics Committee (MTU-
EC-OL-0-123/61). Patients were recruited from 
Otolaryngology Out-patient Unit, Thammasat 
Chalerm Prakiat Hospital, Thammasat University. 
The period of study was between February 1, 2018 
and January 1, 2019. All patients scheduled for an 
elective cervical lymph node excision for various 
indications agreed to participate in the present study 
were included and provided signed informed consents.

Inclusion and exclusion criteria
Inclusion criteria were adult patients aged 18 to 

60 years with a routine indication for an outpatient 
cervical lymph node excision. Exclusion criteria were 
patients with underlying disease such as diabetes 
mellitus (DM) or chronic liver disease, skin lesion, 
skin disease, pregnancy, thrombocytopenia, severe 
infection, previous head and neck radiotherapy, 
allergy to Steri-Strips, or any disorder requiring 
steroid or immune suppressants (Figure 1).

Sample size determination
The sample size of the present study was, to 

determine the strength of 80% statistical power to 
detect a mean difference of one unit on the rating 
scale. A type I error rate of 5% and type II error rate 
of 20% were assumed(16). From a previous study, 
the mean score and standard deviation for simple 
interrupted non-absorbable sutures was 8.68±0.84, 
while that of Steri-Strips was 9.6±1.25(16). After 
applying these values to equation 1, the sample size 
per group required for near accuracy of the standard 
deviation determination, and hence, the adequacy of 
the present study sample, was found to be greater 
than or equal to 20.

All participating patients were randomized by 
computer into two groups by blocks of four. Allocation 
concealment was assigned by sequentially sealed 
opaque envelopes. A nurse with no involvement in 
the present trial prepared and opened the envelopes 
when the subcutaneous tissue was closed. The 
subcutaneous tissue was sutured by subcuticular 
technique with Vicryl4-0 in both groups. In the first 
group (A) of twenty patients, the skin was closed 
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by simple interrupted technique with Nylon 6-0. In 
the other group (B) of twenty patients, the skin was 
closed with Steri-Strips. The Steri-Strips were laid 
over the surgical wounds in the group B patients. 
All application of sutures and Steri-Strips were 
performed by the same staff general ENT surgeon. 
The independent assessors were two specialist plastic 
surgeons blinded to the randomized intervention 
performed all patient assessment. The patients and 
surgeons were not blinded to the type of skin closure 
technique.

The wound closure time was defined as the 
time from when the ENT surgeons began to close 
the skin until finished. Following the cervical lymph 

node excision, all lymph nodes were investigated 
for pathologic diagnosis by specialist doctors in 
the Pathology Department at Thammasat Chalerm 
Prakiat Hospital, Thammasat University. All patients 
continued to take two grams per day of Cloxacillin for 
seven days. Complications such as wound infection 
and wound dehiscence were assessed on the first and 
second week postoperatively by same staff general 
ENT surgeon. At the twelfth postoperative week, 
the scars were evaluated by two specialist plastic 
surgeons using the Sakka’s aesthetic criteria and 
scoring system, the score range was between 4 (high 
aesthetic) and 22 (low aesthetic)(12). The assessment 
included width of the scar, stretch marks, redness, 

Figure 1. Paticipant Flow Chart.
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thickness, pigmentation, and puckering.

Statistical analysis
The data were analyzed using the SPSS Statistics 

software, version 15.0 (SPSS Inc., Chicago, IL, USA) 
software. The differences in outcome were compared 
between the two groups using Fisher’s exact test and 
independent sample t-test.

Results
Forty patients, comprising of 28 females (70%) 

and 12 males (30%), were included in this study. 
The baseline characteristics are shown in Table 1. 
There was no significant difference between the 
two groups. Wound complications did not occur in 
any of the studied patients. The wound closure time 
in the Steri-Strips group was significantly shorter 
than in the simple interrupted non-absorbable suture 
group (2.2±0.41 and 4.75±0.44, respectively, p<0.01) 
(Table 1).

The Sakka’s aesthetic score in the simple 
interrupted non-absorbable suture group was 
significantly higher than the score in the Steri-Strips 
group (7.75±1.33 and 6.25±0.85, respectively, 
p<0.01). Therefore, the Steri-Strips group had a better 
aesthetic outcome than the simple interrupted non-
absorbable suture group (Table2).

The Sakka’s score at the twelfth week post-

operatively, judged by two plastic surgeons, was 
compared in terms of gender differences. There were 
no significant differences between the two genders in 
either the simple interrupted non-absorbable suture 
group or the Steri-Strips group (p=0.571 and 0.369, 
respectively) as shown in Table 3.

The pathologic diagnoses of all lymph nodes 
are shown in Table 4. The most common pathology 
test result of the simple interrupted non-absorbable 
suture group was tuberculosis (30%, n=6), and of 
the Steri-Strips group was benign lymph node lesion 
(45%, n=9).

Discussion
Cervical lymph node excision is frequently a 

necessary component in diagnostic work-up and 
confirmation. In addition to the surgery for the lymph 
node excision, a cost-effective, time-efficient and 
easy to perform wound closure method for an optimal 
cosmetic result is desired.

Cosmetic results are naturally important to most 
patients, and all patients should be counseled on this 
aspect of wound healing(17). Sutures and Steri-Strips 
are frequently used for skin closure in cervical lymph 
node excision at the Otolaryngology Department at 
Thammasat Chalerm Prakiat Hospital.

In the present study, the Steri-Strips group had a 
better aesthetic outcome than those simple interrupted 

Table 1. Baseline characteristics between studied groups

Nylon group Adhesive dressing group (Steri-Strips) p-value

Sex (person); n (%) 0.082

Female 17 (85) 11 (55)

Male 3 (15) 9 (45)

Age (year); mean±SD 44.9±13.06 37.05±17.09 0.111

Length of wounds (cm); mean±SD 2.07±0.37 2.13±0.43 0.695

Skin closure time (minutes); mean±SD 4.75±0.44 2.2±0.41 <0.001

Wound complications (person)    

Wound dehiscence 0 0

Wound infection 0 0

SD=standard deviation

Table 2. Comparison of Sakka’s aesthetic score between simple interrupted non-absorbable suture (Nylon) 6-0 group and Steri-Strips 
(3M™ Steri-Strip) group

Nylon group (n=20) Adhesive dressing group (Steri-Strips) (n=20) p-value

Score 95% CI Score 95% CI

Aesthetic score at 12th week postoperatively; mean±SD 7.75±1.33 7.126 to 8.374 6.25±0.85 5.852 to 6.648 <0.001

SD=standard deviation; CI=confidence interval
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non-absorbable sutures (Nylon) 6-0 (p<0.001). The 
findings of the present study were similar to previous 
studies(14,18,19).

Some studies reported results that showed the 
delayed scar widening was not significantly different 
between sutured wounds and adhesive tapes(20-23). The 
insignificant difference between the two technics may 
relate to the wound locations in high movement areas 
such as arms and legs and long wound lengths(7,13).

The wound closure times for the Steri-Strips 
group were statistically significant shorter than the 
simple interrupted non-absorbable suture group 
(p<0.01). The closure times for small wounds were not 
clinically significantly shorter, but the authors expect 
that if a wound was large, the Steri-Strips would be 
both clinically and statistically significant faster than 
the simple interrupted non-absorbable suture. This is 
because the application of Steri-Strips to skin is a less 
complicated procedure than skin suture, consistent 
with other studies(18,24-27).

Another measure of the effectiveness of a wound 
closure method is prevention of dehiscence. In theory, 
skin closure by Steri-Strips allows the skin tension to 
be equal throughout the length of the incision, making 
the closure gentler on the tissues and preventing local 
skin tension and necrosis. Moreover, skin closure by 
non-absorbable sutures can create greater tension 
upon the wound edges, due to either poor technique or 

subsequent tissue swelling after skin closure, resulting 
in localized ischemia(10,28). In the present study, there 
were no cases of wound dehiscence in either the 
Steri-Strips or the simple interrupted non-absorbable 
suture groups, because absorbable sutures were placed 
into subcutaneous tissue to eliminate dead space and 
lower skin tension(4,5).

The only cause of higher incidence of wound 
infection in conventional skin suturing when 
compared to skin closure by a sutureless technique 
is the suture needle passing through the intact skin 
on either side of the wound, carrying both epidermis 
and organisms along its track and into the depths of 
the wound(10,28). No wound infections occurred in the 
present study in either the Steri-Strips group or the 
simple interrupted non-absorbable suture (Nylon) 
6-0 group, because sterile techniques were used in 
the operating room and all patients continued to 
take oral antibiotics after surgery for seven days.
These findings were consistent with the previous 
literature(13,14,25-27).

In conclusion, the Steri-Strips (3M™ Steri-
Strip) group had better aesthetic outcomes in wounds 
smaller than 3 cm than the simple interrupted non-
absorbable suture (Nylon) 6-0 group (p<0.001). The 
authors conclude that adhesive wound closure strips 
are effective alternative to sutures in the closure of 
cervical lymph node biopsy wounds.

Table 3. Comparison of Sakka’s aesthetic score in gender differences of simple interrupted non- absorbable suture (Nylon) 6-0 group 
and Steri-Strips (3M™ Steri-Strip) group

Postoperative Aesthetic score at 12th week Female; mean±SD Male; mean±SD p-value

Score 95% CI Score 95% CI

Simple interrupted non- absorbable suture (Nylon) 6-0 group (n=17) (n=3)

7.82±1.42 7.091 to 8.556 7.33±0.58 5.899 to 8.768 0.571

Steri-Strips group (n=11) (n=9)

6.09±0.83 5.532 to 6.649 6.44±0.88 5.766 to 7.122 0.369

SD=standard deviation; CI=confidence interval

Table 4. Comparison of the lymph node pathology between simple interrupted non-absorbable suture (Nylon) 6-0 group and Steri-
Strips (3M™ Steri-Strip) group

The lymph node pathology (person) Nylon group (n=20); n (%) Steri-strips group (n=20); n (%) p-value

Granulomatous disease 5 (25) 2 (15)

Tuberculosis 6 (30) 2 (10)

Benign lymph node lesion 4 (20) 9 (45)

Lymphoma 5 (25) 4 (20)

Metastasis carcinoma 0 (0) 2 (10)

Total 20 (100) 20 (100) 0.176
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What is already known on this topic?
The cosmetic outcome of skin closure utilizing 

Steri-Strips seemed to be as good as suture. There is 
no literature that compares cosmetic outcome of skin 
closure methods in cervical lymph node excision.

What this study adds?
The skin closure with Steri-Strips gave better 

aesthetic outcomes compared to the 6-0 Nylon sutures 
in wounds smaller than 3 cm.

In the future, the patients may be able to remove 
Steri-Strips by themselves and Steri-Strips utilizing 
may represent cost and time saving to the health care 
system and patients.
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