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Abstract

Background The appearance and position of navel which

are considered as a marker for overall abdominal aesthet-

ics, are important for the final results of abdominal surg-

eries. However, reconstructing and improving its

appearance have been a challenge in plastic surgery.

Hypothesis In this study, we aimed to compare satisfaction

of the patients and the plastic surgery professors with the

aesthetic results of the two methods of umbilical recon-

struction: Mercedes (Y) incision versus inverted-V

incision.

Methods This is a randomized clinical trial performed on

umbilicoplasty patients following abdominoplasty, breast

reconstruction, or abdominal flap surgery whom referred to

our center. They were divided into two equal groups of

twenty patients with Mercedes (Y) incision and patients

with inverted-V incision. The results of surgery were

compared three months after the surgery by the opinions of

patients, plastic surgery professors, and unbiased observers.

Results The average scores of patients, professors, and

observers showed that Mercedes (Y) had significantly

higher scores compared to inverted-V incision in terms of

position, size, shape, natural appearance, and the overall

satisfaction. Surgical complications including stenosis,

necrosis, and wound dehiscence were not statistically dif-

ferent in our small sample size.

Conclusion In this study, Mercedes (Y) incision was pre-

ferred by all of the groups in all five parameters that were

assessed including size, shape, position, natural appear-

ance, and overall satisfaction. The simplicity of the Y

incision with less visible scar makes it a suitable method

for further investigations with a larger sample size.

Level of Evidence I 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.
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Introduction

Among all aesthetic surgical treatments, abdominoplasty is

one of the most popular worldwide, which is the sixth most

popular cosmetic treatment and is performed on over

800,000 people annually. This is highly due to trending

beauty standards which result in quality of life and self-

esteem of people, especially women [1–7].

While everyone has a different definition of beauty, the

appearance of an aesthetically attractive umbilicus is not

really defined by any standards [8–10]. However, there are

a number of objective aesthetic standards for the umbilicus

including the umbilicus position, size, depth, and appear-

ance [11]. Navel is often a round to oval, depressed

structure with an average diameter of 1.5–2 centimeters

that significantly enhances the abdominal wall’s visual

appeal [12]. The size, shape, and position of the umbilicus

within the abdomen are the physical attributes that make it

appealing [9, 12].

Umbilical displacement can occur in abdominoplasty or

abdominal wall donor site closure in autologous breast

reconstruction. Reconstructive procedures must consider

the anatomical position to ensure a natural appearance after

treatment. For the success of umbilical reconstruction, the

final cut plan on the residual umbilical stump and also the

incision in the abdominal flap are significant factors. Many

abdominal flap incision designs including round, Mercedes

(Y), U-shaped, inverted-V, vertical line incisions are now

being used by surgeons to obtain the best results with

minimal visible scarring around the navel [1, 5, 7, 13–16].

The purpose of umbilicoplasty is to create a permanent

natural umbilical depression without conspicuous scars [9].

The number and variety of articles in the literature on the

repair of this condition ascertain the fact that there is no

single ideal approach to its surgical management [17]. It

can be challenging to get the ideal outcome in neoumbil-

icoplasty, as well [10]. In the 1960s and 1970s, the foun-

dational elements of contemporary abdominoplasty were

established by Vernon, Pitanguy, and Grazer [4]. Among

the listed techniques, many surgeons use the old improved

Mercedes (Y) and inverted-V incision techniques as

neoumbilicoplasty for minimal complications and maxi-

mum satisfaction in their surgeries [5–7, 15, 18]. Mercedes

(Y) incision was first reported by Juarez in 1976 by sev-

ering the navel, and creating three flaps that were subse-

quently sutured to the umbilical stump. V incision was first

described by Juri in 1979, in which he made a V-shaped

incision in the abdominal flap to suture it around the

umbilicus [7, 19, 20].

In this article, we aim to compare the satisfaction of

patients and plastic surgeons with the aesthetic results of

the two methods of umbilical reconstruction in abdominal

operations: Mercedes (Y) incision versus inverted-V inci-

sion, which according to past studies have been more sat-

isfactory than other methods.

Methods

Patient Selection

This study is a randomized clinical trial on patients whom

were candidates for umbilicoplasty following abdomino-

plasty and breast reconstruction with abdominal flap sur-

gery which was performed in our hospitals in 2023. The

exclusion criteria to our study included uncontrolled dia-

betes mellitus, severe underlying diseases, BMI of more

than 30, smoking, and history of keloid and hypertrophic

scars.

The sample size was calculated as 40 by comparison of

two proportions and the study of Chung et al. [6]. Patients

were randomized into two groups of Mercedes (Y) and

inverted-V incisions that were used for umbilicoplasty.

Surgical Procedures

After putting the patients under general anesthesia, the

abdominal flap was dissected and elevated. In Mercedes

(Y) incision group, the neoumbilicus was designed as

Y-shaped with two upper arms being one centimeter and

one lower arm being two centimeters in length. The three

flaps were sutured to the remaining umbilicus stump with

simple separated sutures by 4/0 polydioxanone (PDS)

threads. In inverted-V incision group, the neoumbilicus

was designed as inverted-V which each arm was two

centimeters and the distance between the ends of the arms

was 2–3 centimeters. The two flaps were sutured to the

remaining umbilicus stump similar to the previous group.

Sutures were removed one week after surgery. The repre-

sentatives of performing Mercedes (Y) and inverted-V

incisions in our center are presented in Videos 1 and 2,

respectively.

Follow-Up and Evaluation

Patients were photographed before and 3 months after

umbilicoplasty. They were followed for 3 months regard-

ing tissue necrosis, wound dehiscence, umbilicus stenosis,

and other adverse effects of surgery. After 3 months, a

questionnaire including overall satisfaction and appear-

ance, size, being natural-looking, and the positioning of the

umbilicus was used to evaluate the results of each method.
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The questionnaire was provided to the patients, 10 different

plastic surgery professors, and 10 non-surgeon healthcare

staff as unbiased observers. The scores in the questionnaire

were compared between the two groups.

Ethical Considerations

The study protocol and the consent forms of the study were

reviewed and approved by the ethics committee of the

institutional board of our center. Patients were consulted

and provided with a written informed consent for partici-

pating in this study. Eligible patients were included after

the consent. Patient confidentiality was strictly maintained

throughout the study by using anonymized data and

securely storing all patient information in compliance with

institutional and national guidelines.

Statistical Analysis

The statistical analysis was performed using SPSS v.26.

The normal distribution of variables was assessed using

Shapiro Wilk test. Due to non-normal distribution of the

variables, Mann-Whitney U test was used for comparing

the variables of questionnaire including overall satisfaction

and shape, size, natural appearance, and position of the

umbilicus between the two groups.

Results

The demographic characteristics of the patients and the

complications of surgery after 3 months are presented in

Table 1. Age, BMI, and gender were similar between the

two groups. Moreover, each of wound dehiscence and

tissue necrosis was seen in only 1 patient of both groups.

Umbilicus stenosis was seen in 3 patients in Mercedes

(Y) group and in no patient in inverted-V group; however,

this was not a statistically significant difference (p=0.429).

The umbilicus position, shape, and size were signifi-

cantly better in Mercedes (Y) group in the questionnaires

of the patients, the professors, and the healthcare observers.

Also, the scores of all of these three groups revealed that

Mercedes (Y) group had a more natural-looking umbilicus

compared to inverted-V group (p\0.001). Overall satis-

faction of all of these three groups was better in Mercedes

(Y) group as well (p\0.001) (Table 2).

Accumulating all of the scores of the questionnaires

yielded the same results. Umbilicus position, shape, size,

natural appearance, and overall satisfaction were signifi-

cantly better in Mercedes (Y) group (p\0.001) (Table 3).

The representatives of the patients who underwent

umbilicoplasty via inverted-V incision or Mercedes

(Y) incision are presented in Figs. 1 and 2.

Discussion

Since navel is originally a scar, it is easier to replace it with

another natural and appealing navel during the abdominal

surgeries that distorts its shape and position. An umbilical

reconstruction is one of the most critical steps in

abdominoplasty, free transverse rectus abdominus myocu-

taneous (TRAM) procedure, and deep inferior epigastric

perforator (DIEP) flap operation. The postoperative results

of the umbilicoplasty are highly important because this is a

procedure that mainly concerns the abdominal wall’s visual

appearance, and its results are compared by the level of

satisfaction of the patients of surgeons. In this era of

technology development, artificial intelligence (AI) has

made its way into different aspects of medicine including

visualization of the results of aesthetic procedures which is

very helpful in order to achieve patient satisfaction. AI uses

large databases of before and after surgery to predict the

postoperative results of a surgery and help the patients and

the surgeons choose the favorable outcomes per se.

Moreover, evaluating the postoperative results is a major

limitation in the current literature and our study as well

because it is based on subjective satisfaction scores; an AI

model to evaluate the results objectively is a need in plastic

and reconstructive surgery [21, 22]. Currently, this AI

models is being used in different areas of plastic surgery

including hand and craniomaxillofacial surgery, and wound

Table 1 The demographic

characteristics of the patients

and complications of surgery in

each group

Variables Mercedes (Y) group (n=20) Inverted-V group (n=20) P-value

Age, years, mean (SD) 35.85 (7.15) 31.45 (5.89) 0.166

Gender, Male, n (%) 2 (10%) 1 (5%) 0.548

BMI, mean (SD) 29.80 (1.70) 28.45 (1.67) 0.699

Prior abdominoplasty, n (%) 17 (85%) 19 (95%) 0.292

Prior breast reconstruction, n (%) 3 (15%) 1 (5%) 0.292

Umbilicus stenosis, n (%) 3 (15%) 0 (0%) 0.429

Wound dehiscence, n (%) 1 (5%) 1 (5%) 1

Tissue necrosis, n (%) 1 (5%) 1 (5%) 1
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and scar assessment [23–25]; however, the aesthetic results

of the abdominal surgery are still being evaluated by sub-

jective scoring by patients and surgeons.

Several incision techniques have been reported for

umbilical reconstruction, among which the most common

are diamond, oval, inverted-V, and Mercedes (Y) incisions

[11, 26–28]. In this paper, we compared the level of sat-

isfaction of patients and plastic surgeons of the different

aspects of the aesthetic results of two umbilical recon-

struction methods; Mercedes (Y) incisions and inverted-V

incisions. The results showed that the position, size, look,

natural appearance, and overall satisfaction level of the

umbilicus were all considerably higher in the group of

patients using the Mercedes (Y) incisions than in the group

using the inverted-V method. Moreover, both methods had

statistically similar complications of surgery.

Several studies investigated and compared different

incisions for umbilicoplasty; the oval incisions performed

by Vernon resulted in high rates of stenosis or visible scars,

despite maintained shape. This resulted in different modi-

fications in the incision technique made by surgeons and

presented in different literature [7, 29].

The Alvarez technique consisting of an X-shaped inci-

sion which results in four mini flaps, reconstruction of the

umbilical roll, and anchoring the new navel to the deeper

planes is presented in a case series of 94 patients under-

going classical abdominoplasty. It yielded great aesthetic

results with only five cases of dehiscence and four cases of

displeasing umbilicus [7]. Similar to our results, his tech-

nique resulted in high or medium level of satisfaction in all

of the patients.

Henderson et al. reported that the inverted-V incision in

the abdominoplasty flap reduces tension on the lower

transverse wound closure. In none of the patients who

underwent this procedure, neither the lower part of the

abdominoplasty flap nor the base of the umbilical cord was

necrotic. Also, the natural look of the umbilicus was

commented as ‘‘untouched’’ appearance by most of their

patients [30]. Folg et al showed that the diamond-shaped

incision has a higher risk of cicatricial ring formation

compared to the inverted-V incision. Also, the inverted-V

incision has better histological results than the diamond

incision [31]. Hespe et al. performed inverted-V incision

for umbilicoplasty and inserting the flap of the umbilicus to

the rectus fascia, resulting in a better-defined and less

visible navel [32]. However, in the study by van Veldhuys

et al., who compared three umbilicus reconstruction

methods after DIEP flap breast reconstruction, including 7

diamond, 7 oval, and 9 inverted-V incisions by a ques-

tionnaire from six plastic surgeons and more than 300

people; general population preferred oval incisions over

other incisions, while plastic surgeons showed no prefer-

ence [28]. Takasu et al. performed umbilicoplasty in 149T
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children following abdominal hernia surgeries. They

incised four skin flaps in a diamond shape but after closing

the fascial defect, they first sutured the cranial part of the

diamond vertically until there remained only three flaps,

forming a three-triangular flap, and anchored to the fascia

in the end. They reported satisfaction of the appearance in

all of the cases and no recurrent hernias [33]. In another

method using double opposing Y incision on the abdominal

flap, the final look of the umbilicus was transverse, natural,

and with an adequate depth that ensured no occurrence of

stenosis after one year [34].

Avelar first presented the three-armed star method with

abdominal Y incision and a triangular umbilicus incision

[35]. Yazar et al. in 2019 used three-armed star flap and

compared it to the round technique with patient and inde-

pendent surgeon scores which were significantly higher in

the star group. They produced a shallow and oval umbilicus

with reduced rate of stenosis [11]. Amano et al. performed

Table 3 The overall results of

the scores in all questionnaires
Variables Mercedes-Y group (n=20) Inverted-V group (n=20) P-value

Umbilicus position 8.95 ± 0.21 (4–10) 7.94 ± 0.55 (5–9) \0.001

Umbilicus shape 7.66 ± 1.04 (1–10) 6.17 ± 0.79 (1–9) \0.001

Umbilicus size 7.31 ± 1.14 (1–10) 5.90 ± 0.81 (1–8) \0.001

Natural appearance 7.70 ± 1.18 (1–9) 5.77 ± 0.79 (1–8) \0.001

Overall satisfaction 7.96 ± 1.44 (1–9) 5.79 ± 0.79 (1–8) \0.001

The variables are presented as mean ± SD (minimum–maximum) of the scores

Fig. 1 Representative photographs of preoperative (A and C panels) and third month post-operative photographs of inverted-V (B and D panels)

incisions
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Y incision on 75 patients as part of a study and the reported

results showed that all patients had successful treatment

without serious complications or a significant increase in

operation time [36].

This study has some limitations as well; the sample size

in this study is relatively small which makes it unreliable to

evaluate the complications of this method accurately and

limits the generalizability of our findings. Future studies

with larger cohorts are necessary to confirm these results

and to provide a more comprehensive understanding of the

comparative effectiveness of umbilicoplasty techniques.

Moreover, future studies should aim to compare a broader

range of umbilical reconstruction techniques, including

diamond, oval, and other emerging methods, to provide a

more comprehensive evaluation of their aesthetic outcomes

and complication rates; the simplicity of the Y incision

with less visible scar makes it a suitable method for further

investigations with a larger sample size. Last but not least,

the three-month follow-up period in our study is relatively

short for evaluating long-term outcomes. Future studies

should extend the follow-up period to at least 12 months to

assess the durability of aesthetic results and the possible

incidence of late-onset complications.

Conclusion

Navel surgery or umbilicoplasty is a procedure for recon-

struction of the navel after abdominal surgeries. In this

study, Mercedes (Y) and inverted-V incisions for umbili-

coplasty were evaluated by plastic surgeons, patients, and

unbiased observers. Although both methods did not have

Fig. 2 Representative photographs of preoperative (A and C panels) and third month post-operative photographs of Mercedes-Y (B and

D panels) incisions
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significantly different complications, the Y-shaped incision

was preferred by all of the groups in all five parameters that

were assessed including size, shape, position, natural

appearance, and overall satisfaction.
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12. Karel BM, Kárel DM, Yoanna RF, editors. (2023) Neoumbili-

coplasty with vertical island pedicle flap for a large pigmented

umbilical nevus. Cibamanz-2023.

13. Pu LL, Firriolo JM (2023) Invited discussion on: modified dia-

mond-shaped umbilicoplasty in abdominoplasty. Aesthet Plast

Surg 47(5):1920–1921
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