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Abstract

Background Most of the labiaplasty suturing methods do
not involve the removal of subcutaneous tissue sutures,
which are associated with suture-related adverse events. A
novel labiaplasty suturing technique was presented to avoid
suture-related adverse events and to improve surgery
efficiency.

Methods Between September 2019 and April 2021, labi-
aplasty for 68 patients were performed using this new
suturing technique. All sutures were removed 7 days
postoperatively and all patients were followed-up and
evaluated three months postoperatively.

Results Overall, 127 labiaplasties were performed using
the new suturing technique. The mean operation times were
42.2 £+ 12.6 min (range: 30-60 min) for bilateral labi-
aplasty (59 cases) and 26.7 £ 8.3 min (20—40 min) for
unilateral labiaplasty (nine cases). At the postoperative
follow-up evaluations, the incisions had healed well with-
out suture-related adverse effects, marginal scarring was
inconspicuous, and no notches were detected at the edge of
incision. Sixty-two patients (91.2%) had a score of > 21
points on the female genital self-image scale. Five patients
experienced some bleeding (mild bleeding in the early
postoperative period, oozing blood from the incision,
which can be stopped by applying local pressure) at the
edge of incision within 72 h postoperatively, which
improved after moderate compression treatment. One
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patient experienced unilateral, epithelial loss (approx. 3
mm?, full thickness) of the labia minora five days postop-
eratively; this healed 20 days post-operatively. Three
patients complained of mild pain (visual analogue scale
score: 1-2) on suture removal.

Conclusions We introduced a novel, safe, simple, and
clinically feasible suturing technique for labiaplasty. This
new method effectively helps to avoid suture-related
adverse effects and obtain a well-shaped edge for the labia
minora.

Level of Evidence IV This journal requires that authors
assign a level of evidence to each article. For a full
description of these Evidence-Based Medicine ratings,
please refer to the Table of Contents or the online
Instructions to Authors www.springer.com/00266.

Keywords Labiaplasty - Suture technique - Labia minora -
Sutures - Suture-related adverse effects

Introduction

Over recent years, and with the progression of social cul-
ture, the attitude of women towards sexuality has changed;
one consequence of this is the increasing popularity of
genital aesthetics. Labiaplasty, first described by
Hodgkinson et al in 1984 [1], is currently the most common
genital cosmetic procedure for women [2]. A greater
number of patients worldwide are opting for labiaplasty,
and the number of procedures being performed is
increasing [3—5]. Studies have shown that more than half of
women seeking labiaplasty want to improve the appearance
of the labia minora [6, 7], and in some of the studies,
aesthetics was cited as one of the reasons by almost all
women [8, 9]. Other non-aesthetic and functional reasons
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for labiaplasty include pain and discomfort during sexual
intercourse, hygiene issues, irritation during certain phys-
ical activities such as bicycling, jogging and similar sports,
and discomfort when wearing tight clothing [7, 9, 10]. The
morphology of the labia minora is complex and exhibits
significant individuality; as such, numerous surgery-based
reconstructive approaches have been developed for labi-
aplasty over recent years. The suturing technique is a
critical aspect of the surgical process.

Although a diverse range of suturing techniques have
been developed for the labia minora, a standardized
approach has yet to be adopted. The existing literature
describes two main layers of sutures: skin sutures and
subcutaneous tissue sutures [11]. Skin suturing typically
involve the use of absorbable threads for interrupted
[12-15] or continuous suturing techniques [16-18],
although some studies have described the use of non-ab-
sorbable sutures [18, 19]. Subcutaneous sutures are usually
placed using absorbable threads by applying the interrupted
suturing technique [20], although some studies describe the
use of the continuous suturing technique [21]. Many of the
published studies did not describe the removal of subcu-
taneous sutures, as absorbable thread was used. However,
the retention of subcutaneous sutures can lead to a potential
increase in suture-related adverse events following labi-
aplasty, including suture rejection, tenderness at the knots
in the subcutaneous tissue, notch formation in the labia
minora edge, and suture granuloma [11, 22]. Due to the
lamellar structure of the labia minora, if intermittent
suturing is performed using an absorbable thread without
removal from the marginal skin, then there is likely to be
an increase in the cutting effect of the sutures on the rel-
atively fragile edge of the labia minora, thus leading to an
unsmooth edge, the formation of notches, or local tissue
hyperplasia at the edge of the labia minora (Fig. 1A and B).

Previously, we also used absorbable thread with inter-
mittent or continuous suturing techniques, without the
removal of sutures in the subcutaneous tissue. Neverthe-
less, as the number of surgeries being performed increased,
we observed that some patients experienced suture-related
adverse events, including rejection of the thread, redness,
pain, and repeated breakage of the sutures. These compli-
cations persisted until the suture material was expelled on
its own or removed by the surgeon (Fig. 1C-F). Therefore,
we modified our suture method to ensure the ‘zero reten-
tion’ of sutures in the tissue, thus helping to avoid suture-
related complications. In the present study, we describe a
new suturing technique for labiaplasty, in which the inci-
sion in the subcutaneous tissue and skin is closed using
continuous sutures and all sutures are removed postopera-
tively. This method reduces the operation time and gen-
erates good edge appearance with no residual sutures
remaining in the tissues, thereby helping to avoid suture-
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related adverse events and achieve a good edge on the labia
minor.

Methods
Patients and Follow-up

Between September 2019 and April 2021, we performed
labiaplasty for 68 patients using a novel, continuous
suturing technique. Fifty-nine of these patients underwent
labiaplasty for the first time, while nine patients underwent
a second round of surgery to repair problems arising from a
previous labiaplasty. On the day of surgery, we obtained a
range of basic and contact information for each patient via
a unified two-way follow-up mobile application (‘App’).
Patients were asked to use the ‘app’ promptly to contact the
clinical team in case of any postoperative discomfort. At
the time of suture removal (seven days and three months
postoperatively), patients were followed-up in person or by
videoconference with the ‘App’. All patients completed the
female genital self-image scale (FGSIS) questionnaire [23],
preoperatively, and then at three months preoperatively.
The total score of the FGSIS, ranging from 7 to 28 points,
was calculated. Higher scores on the FGSIS indicate a
more positive genital self-image; in the present study, we
considered a total score > 21 to be satisfactory. All pro-
cedures were performed in compliance with ethical stan-
dards and in accordance with the principles of the world
medical association helsinki declaration. The study proto-
col was approved by the Review Board of our Hospital,
(ethical approval number: 2024(369)). Informed consent
was obtained from all patients.

Suture Method and Post-operative Management

All procedures were performed in our outpatients clinic
under local anesthesia with patients in the lithotomy posi-
tion. All surgeries were performed by the same surgeon.
Lidocaine (0.5%), containing 1:200,000 epinephrine, was
used as the local anesthetic, with infiltration of the entire
operative site. Several procedures were performed,
including simple edge resection (n = 19), wedge resection
(n = 21), modified de-epithelialization (n = 5), and the
combined method (n = 23) [15].

All incisions were closed with the new continuous
suture method. The incision in the subcutaneous tissue was
closed with either a 6-0 absorbable poliglecaprone thread
(Monocryl, Ethicon, Inc., Somerville, NJ) or a 6-0 braided
absorbable thread (Polysorb, Covidien, Inc., Minneapolis,
MN). The suture was inserted through the skin at one end
of the incision, leaving a section of the thread unknotted
outside the skin. Then, continuous suturing of the
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Fig. 1 Notch at the edge of the
labia minora and suture-related
adverse reactions. A Notch at
the edge of the labia minora in a
28-year-old female; B Notch at
the edge of the labia minora in a
32-year-old female; C Pustule
caused by residual suture knots
in the subcutaneous tissue (25-
year-old); D A subcutaneous
tissue sutures penetrating the
skin surface in a 34-year-old
female; E A subcutaneous tissue
sutures penetrating the skin
surface in a 31-year-old female;
F A subcutaneous tissue sutures
penetrating the skin surface in a
29-year-old female

subcutaneous tissue was performed, while maintaining the
suture in the same tissue layer to ensure accurate alignment
of the incision. Excessive tension in the sutures was avoi-
ded before the subcutaneous tissue was closed as this
ensured that the sutures outside the skin were not stretched
into the subcutaneous tissue (Fig. 2A-D). The suture was
threaded through the subcutaneous tissue to the skin at the
caudal end of the incision. A certain amount of tension was
provided to pull the suture at the end of the incision, to
tighten the suture in the subcutaneous tissue and buttress
the subcutaneous layer of the incision (Fig. 2A-D).

Skin sutures were placed using 5-0 absorbable poly-
glactin thread (Vicryl Rapide, Ethicon, Inc., Somerville,
N.J.). The skin suture was knotted with the subcutaneous
suture left outside the skin at the end of the incision, and
the skin was then continuously sutured. At the end of the
suture, the thread was moderately tightened and knotted
with the subcutaneous suture at the end of the incision
(Fig. 3). For incisions < 5 cm in length, the sutures were
knotted at the start and end of the incision (Fig. 3A, B).

S,

i\
;
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.

Incisions > 5 cm in length were closed with segmental
continuous sutures. The subcutaneous suture was passed
through the skin in the middle of the incision, leaving a
section of the thread outside the skin, which was then
knotted with the skin suture during the subsequent closure
of the skin (Fig. 3C, D). It is important that the sutures are
not tied too tightly, and the thread should be relatively
loose.

Following surgery, we applied erythromycin ointment to
the incision site, which was then dressed with a sterile
sanitary pad. Patients were discharged on the same day and
were asked to take a hip bath for 15 min, twice daily, in a
solution of potassium permanganate (1: 5000), from day 2
to day 7 postoperatively. Patients were also told to avoid
exercise, masturbation, and intercourse for eight weeks
postoperatively.

Both subcutaneous and skin sutures were removed seven
days postoperatively. The incision was disinfected with
iodophor before removing the threads and skin sutures
were removed by intermittent cutting of the thread
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Fig. 2 An illustration of the continuous subcutaneous tissue suturing
method. The incision was closed with either a 6-0 absorbable
poliglecaprone thread (Monocryl, Ethicon, Inc., Somerville, NJ) or a
6-0 braided absorbable thread (Polysorb, Covidien, Inc., Minneapolis,
MN). A The suture was inserted through the skin at one end of the
incision, leaving a section of the thread unknotted outside the skin;
B Then, continuous suturing of the subcutaneous tissue was
performed while maintaining the suture in the same tissue layer to

]

Fig. 3 An illustration of the continuous skin suturing method. Skin
sutures were placed using 5-0 absorbable polyglactin thread (Vicryl
Rapide, Ethicon, Inc., Somerville, N.J.). The skin suture was knotted
with the subcutaneous suture left outside the skin at the end of the
incision, and the skin was then continuously sutured. At the end of the
suture, the thread was moderately tightened and knotted with the
subcutaneous suture at the end of the incision. A and B For incisions

B

(Fig. 4A). For incisions < 5 cm in length, the knot at one
end of the incision was cut off, and the subcutaneous suture
was pulled out from the other end of the incision (Fig. 4B).
For incisions > 5 cm in length, the knots at both ends of the
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ensure accurate alignment of the incision. Excessive tension in the
sutures was avoided before the subcutaneous tissue was closed to
ensure that the sutures outside the skin were not stretched into the
subcutaneous tissue; C The suture was threaded through the
subcutaneous tissue to the skin at the caudal end of the incision;
D A certain amount of tension was provided to pull the suture at the
end of the incision to tighten the suture in the subcutaneous tissue and
buttress the subcutaneous layer of the incision

C D

< 5 cm, the sutures were knotted at the start and end of the incision;
C and D Incisions > 5 cm were closed with segmental continuous
sutures. The subcutaneous suture was passed through the skin in the
middle of the incision, leaving a section of the thread outside the skin,
which was then knotted with the skin suture during subsequent
closure of the skin

incision were cut off, and the subcutaneous suture was
pulled out from the middle section of the incision after the
skin suture was removed (Fig. 4C).
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Fig. 4 An illustration of the
suture removal process. A The
skin suture was removed by
intermittent cutting of the
thread; B For incisions < 5 cm,
the knot at one end of the
incision was cut off, and the
subcutaneous suture was pulled
out from the other end of the
incision; C For incisions > 5

N| o

cm, the knots at both ends of the 4

incision were cut off, and the 7
subcutaneous suture was pulled N

out from the middle section of r
the incision after the skin suture

was removed ’X

Results

In total, 68 patients (mean age: 32.8 + 8.3 years; range,
2242 years) underwent a total of 127 labiaplasties (bilat-
eral in 59 cases and unilateral in 9 cases). All surgeries
were completed successfully and all patients were dis-
charged on the same day. One patient was a smoker, and
this patient recovered well without complications after
surgery. The mean BMI of the patients was 22.8 £ 0.7
(20.7-24.9). One patient had used steroids 1 year earlier,
and this patient recovered well without complications after
surgery. The mean operation time was 42.2 £+ 12.6 min
(range: 30-60 min) for bilateral labiaplasties and 26.7 +
8.3 min (range: 20-40 min) for unilateral labiaplasties. All
68 patients underwent suture removal seven days

Table 1 Patient demographics

Demographics Statistical results

Total number of patients 68
32.8 (£ 8.3) (Range: 22-42)
22.8 (£ 0.7) (Range: 20.7-24.9)

Mean age (£ SD), years
BMI (£ SD)

Smoking status

Smoking 1
Non-smoking 67
Steroid use

Yes 1

No 67
Total number of labiaplasties 127
Bilateral labiaplasties 59 cases
Unilateral labiaplasties 9 cases

Mean operation time (£ SD), minutes

Bilateral 42.2 (£ 12.6) (Range: 30-60)
26.7 (£ 8.3) (Range: 20-40)
7 days postoperatively

Unilateral

Suture removal time

—t

A B C

postoperatively (Table 1). When considering all 68
patients, the mean FGSIS scores (preoperative and post-
operative) were 11.21 £ 1.89 and 25.16 £ 4.08, respec-
tively. The number of preoperative FGSIS separations
greater than or equal to 21 points was zero (0%), and
postoperatively 62 patients (91.2%) had FGSIS scores > 21
points without any adverse events, and the postoperative
patient scores and satisfaction rates were significantly
higher (Fig. 5). One to three months postoperatively, the
incisions had healed well, and there were no suture-related
adverse events. Edge scars were not obvious, and no not-
ches were apparent (Fig. 6A-I). Five patients experienced
some bleeding (Mild bleeding in the early postoperative
period, oozing blood from the incision, which can be
stopped by applying local pressure) at the edge of the
incision within 72 h after surgery and recovered, without
hematoma formation, after moderate compression treat-
ment in which the patient was seated in a forward-learning
position on a thick cushion roll. No wound dehiscence or
severe infection was recorded in any of the patients. One
patient presented with localized epithelial loss (approx. 3
mm?, full thickness) of the unilateral labia minora five days
postoperatively; this recovered without scarring 20 days
postoperatively (Fig. 7A-D).

Discussion

The new suture method described in this study involved the
continuous suturing of both the subcutaneous tissue and
skin, followed by the removal of sutures after tissue heal-
ing. This approach will minimize irritation and damage to
the tissue caused by suture threads. Not all patients exhibit
a rejection reaction to absorbable thread; however, mar-
ginal suture strangulation, or scar growth, can occur fol-
lowing the first attempt at labiaplasty in some patients, thus
suggesting that the tissue of these patients may be
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excessively fragile and less compatible with absorbable
thread. The suture method proposed in the present study is
predominantly recommended for patients undergoing
reparative plastic surgery of the labia minora to minimize
suture-related adverse events. We recommend introducing
this new suturing technique to all surgeons who provide
labiaplasty. To minimize suture-related adverse reactions,
this technique can be preferentially used in the specific
group of patients described above, as well as those who
have previously experienced adverse events with absorb-
able sutures in other body parts.

Labiaplasty represents one of the fastest developing
cosmetic operations for female genitalia. Due to the mor-
phological diversity and complexity of the labia minora,
many surgical approaches for labiaplasty have been
developed, including deepithelialization [12, 15, 24], sim-
ple edge resection [1, 19, 25], wedge resection
[21, 22, 26-29], and combined methods derived from
changes in the shape of incision [14, 15, 20]. Although
advancements in laser technology have led to the devel-
opment of laser labiaplasty [30-33], surgery remains the
predominant treatment option. While various suturing
techniques have been proposed for labiaplasties, there is
currently no standardized approach. According to the cur-
rent literature, incisions in the labia minora should be
sutured in two layers, skin sutures and subcutaneous tissue
sutures [11], although a few papers have reported three-
layer sutures [27, 28]. The suture method also varies
according to the experience and habits of the surgeon
involved [34].

For the suturing of subcutaneous tissue, most surgeons
choose to use absorbable thread for intermittent or con-
tinuous sutures. Nonetheless, the existing literature does
not describe the removal of sutures from the subcutaneous
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tissue. Failing to remove these sutures may increase the
risk of certain complications caused by the retention of
absorbable sutures. Although there is a total lack of pub-
lished studies relating to the reaction of the labia minora
tissue to sutures, some previous animal experiments and
clinical studies have shown that the retention of absorbable
sutures in the oral mucosa and skin tissue may cause
inflammation, aggravate postoperative scarring, and even
lead to the formation of suture granulomas [11, 22, 35-38].
Furthermore, different patients may react differently to
absorbable sutures [39], and not all patients would be
expected to experience adverse effects to sutures. Patients
who do not experience adverse effects often feel tenderness
at the nodes in the subcutaneous tissue due to the lamellar
structure of the labia minora. Based on our observations,
the labia minora has a higher probability of reacting to
thread knots retained in the subcutaneous tissue than other
parts of the body; this might be related to the unique
anatomy of the labia minora. The labia minora are a pair of
longitudinal skin mucosal folds. The epidermis is com-
posed of compound squamous epithelium, while the sub-
cutis is composed of mainly connective tissue and vascular
erectile tissue; there is no adipose tissue. Both sides of the
labia minora are flaky structures of the skin; the soft and
thin structures of the labia minora, which are devoid of
dermis, make it easier for retained knots to break through
the epidermis, due to suture rejection, when compared to
other parts of the body. Furthermore, the labia minora is a
relatively sensitive, nerve-rich, and friction-prone area;
consequently, residual suture knots can increase discom-
fort. To minimize the occurrence of these complications,
we performed continuous suturing in the subcutaneous
tissue and removed our sutures as soon as the wound was
sufficiently strong. We also verified the feasibility of this
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Fig. 6 A—C Photographs of a
34-year-old woman receiving
left-sided labiaplasty:

A preoperative view,

B immediate postoperative
view, and C postoperative view
on day 62; D-F Photographs of
a 36-year-old woman receiving
bilateral labiaplasty:

D preoperative view,

E immediate postoperative
view, and F postoperative view
on day 58; G-I Photographs of
a 29-year-old woman receiving
left-side labiaplasty:

G preoperative view,

H immediate postoperative
view, and I postoperative view
on day 75

method by performing long-term follow-up evaluations.  Previously, we tried using non-absorbable threads when
Although the sutures were intended to be removed, we  suturing the subcutaneous tissue; however, because the
chose absorbable threads because they are softer.  labia minora are sensitive and prone to friction, and
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Fig. 7 Photographs of a 31-year-old female receiving bilateral labiaplasty. A Preoperative view; B Immediate postoperative view;
C Postoperative view on day 5 showing epithelial loss of the left labia minora; D Postoperative view on day 39

because non-absorbable threads are relatively stiff [40],
patients complained of discomfort and foreign body sen-
sation prior to removal. We found that absorbable threads
provided greater comfort for the patients until the sutures
were removed. Therefore, we strongly recommend that the
incision in both the subcutaneous tissue and skin should be
closed with absorbable threads. In addition, we recommend
continuous suturing while placing skin sutures following
labiaplasty, especially when applying the edge resection
approach. This strategy will disperse tension and the
sutures can be removed postoperatively to reduce the cut-
ting effect of the sutures on the tissue over time.

The bulk of the operative time taken to perform labi-
aplasty includes designing the incision line, removing
excess tissue, and then suturing the subcutaneous tissue and
skin. Continuous suturing of the subcutaneous tissue and
skin can notably reduce the operation time when compared
to that of intermittent sutures (56 to 120 minutes for
bilateral surgery) [12, 15, 20]. Our approach may improve
surgical efficiency, while reducing the duration of wound
exposure and bleeding. It should be noted that the proposed
suture method is only recommended for implementation in
the labia minora; we did not test this method on other areas
of the body. The labia minora incurs only minor tension at
the incision site. For incisions in other parts of the body,
especially those with high tension, there may be a risk of
wound dehiscence if applying the suturing method descri-
bed herein.

There are some limitations to our study which need to be
considered. First, frequent follow-up via “App” and video
may lead to reporting bias due to the Hawthorne effect, and
future studies should incorporate blinding, standardized
follow-up, or third-party assessment tools to improve
objectivity. Second, this study is a single-arm case series,
and future comparative studies with traditional delayed
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absorbable suture techniques should be conducted to fur-
ther highlight the advantages and effectiveness of the new
technique. Third, the small sample size of this study has
limited ability to detect uncommon complications (e.g.,
wound dehiscence, infections) and may be subject to type
II error, and a joint multicenter increase in sample size is
needed to further assess safety in the future. Fourth, we
neglected to assess sexual function (e.g., FSFI). Fifthly,
patients are required to return to the hospital seven days
postoperativelty for suture removal, thus increasing the
workload of the surgeon and the time required from the
patient to attened clinic. Although the vast majority of
patients reported insignificant pain when the threads were
removed, there were more sensitive patients who com-
plained of pain during suture removal. Sixthly, when
returning to the hospital at seven days to remove the stit-
ches, we judged whether the stitches could be removed
only by determining whether the patient’s incision had
healed well, which entailed a certain degree of risk. In the
future, more detailed criteria for judging the time to
remove the stitches should be developed for different
patients’ recovery conditions, in order to minimize the risk
of wound dehiscence after stitches are removed. Finally,
our suture method requires the surgeon to accurately design
the incision line and excise a certain amount of tissue to
ensure that the length and thickness of the tissues on both
sides of the incision are symmetrical when suturing the
incision, and that the incision can be naturally dovetailed
without excessive tension.
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Conclusions

In this study, we describe a new suture method for labi-
aplasty that is simple to perform and clinically feasible.
This method can help to avoid the adverse events associ-
ated with sutures and improve surgical efficiency while
helping to obtain a better shape of the labia minora edge.
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