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Body Contouring

The position, shape, size, and depth of the umbilicus influ-
ence the overall aesthetics of the abdomen. Hence, umbili-
coplasty is a common adjunct to aesthetic and reconstructive 
surgery of the abdominal wall. Delineation of the position 
and shape parameters of the “beautiful” umbilicus can aid 
in planning abdominoplasty1-4 and lipoabdominoplasty.5 
Although the umbilicus is a key aesthetic feature of the 
abdomen, there have been few published reports of the 
parameters of an aesthetically pleasing umbilicus. The posi-
tion6-10 and shape11,12 of the umbilicus have been measured 
in studies of healthy volunteers, but an objective template 
does not exist for establishing attractive norms for the posi-
tion, shape, and length of the umbilicus. The aim of our 
study was to establish such a template—one that character-
izes the parameters of an aesthetic umbilicus.

The study was performed using abdominal images of 
Playboy centerfold models, who are presumed to be attrac-
tive. Playboy was selected because it is the leading men’s 
magazine worldwide. Monthly circulation in the United 
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Abstract
Background: The position, shape, size, and depth of the umbilicus influence the overall aesthetics of the abdomen. Hence, umbilicoplasty is a 
common adjunct to aesthetic and reconstructive surgery of the abdominal wall. Delineation of the position and shape of the “beautiful” umbilicus can aid 
in the planning of abdominoplasty and lipoabdominoplasty.
Objectives: The authors aimed to identify key parameters of the beautiful umbilicus.
Methods: Previously, the authors developed software (the Aesthetic Analyzer) for marking and analyzing parameters from images of the nose, breast, 
and umbilicus. In the present study, the Aesthetic Analyzer was utilized to determine parameters of the beautiful umbilicus from images of 37 Playboy
playmates. The vertical position, horizontal position, length, and shape of the umbilicus were assessed.
Results: Based on these images, the beautiful umbilicus possesses the following properties: a vertical ratio of 46:54 (with respect to the xiphoid process 
and lower limit of the vulvar cleft), a midline horizontal position, a length that is 5% of the length from the xiphoid process to the lower limit of the vulvar 
cleft, and an oval shape with no hooding (29.8%) or superior hooding (21.6%).
Conclusions: Awareness of the ideal position, shape, and size of the umbilicus can be useful for achieving successful reconstruction of the umbilicus 
during abdominoplasty and lipoabdominoplasty.
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States is approximately 1.5 million. The magazine represents 
popular culture, and the “Playboy playmate of the year” com-
petition reflects perceptions of female attractiveness.

Methods
High-resolution frontal images of 132 female Playboy cen-
terfold models (“playmates”), published from 2000 through 
2011, were initially identified via Google image searches,13 
the centerfold blog,14 and the Playboy blog.15 Among the 
132 models considered, unobstructed frontal photographs 
were available for only 47. Ten of the 47 models were 
excluded because the xiphoid process was not clearly vis-
ible in their photographs. Thus, the study group comprised 
images of 37 Playboy playmates, from which the parame-
ters of an aesthetic umbilicus were examined.

For each model, the following information was 
obtained from Wikipedia,16 as previously reported by the 
models to Playboy: age, height, weight, hip measure-
ments, and waist measurements. The values were used to 
calculate body mass index (BMI) and waist-to-hip ratio 
for each model.

Four key features of the umbilicus were evaluated:  
vertical position, horizontal position, length, and shape 
(ie, hooding characteristics and geometric shape). 
Quantitative measurements of the various proportions 
were obtained from the images. Measurements included 
the following:

•• vertical position of the umbilicus with respect to the 
xiphoid process and the lower limit of the vulvar 
cleft;

•• horizontal position of the umbilicus in relation to 
the waist;

•• length of the umbilicus with respect to the length of 
abdomen and width of waist;

•• shape of the umbilicus (defined by its aspect ratio); 
and

•• hooding of the umbilicus (superior, inferior, both 
superior and inferior, or no hooding).

Authors of previous studies assigned ad hoc names to 
classify the shape of the umbilicus. In our study, the shape 
of the umbilicus was standardized according to 2 features: 
geometric shape and hooding. Geometric shape was 
defined by aspect ratio (ar). The shape of the umbilicus 
was either horizontal (ar ≤ 0.9), round (0.9 < ar ≤ 1.2), 
oval (1.2 < ar ≤ 2.5), or linear (ar > 2.5). These shapes 
are illustrated in Figure 1. The hooding of each umbilicus 
was classified as superior, inferior, both superior and infe-
rior, or not present.

Previously, we developed custom software, the 
“Aesthetic Analyzer,” for marking and analyzing images to 
evaluate aesthetics. The Aesthetic Analyzer works in a 
general capacity and does not assume shape, size, or type 
of objects in the input images. Thus far, we have used it to 
analyze the nose, breast, and umbilicus. The input to the 
Aesthetic Analyzer consists of a set of images to be ana-
lyzed, a list of landmarks to be marked on the images, and 
a set of measurements to be computed from the landmarks. 
Figure 2 illustrates the workflow of the Aesthetic Analyzer 
for a selected view. The input images can be organized into 
various views, if appropriate. This is convenient for ana-
lyzing objects for which multiple views are required. (For 
example, both frontal and profile views are needed to ana-
lyze the shape of the nose.)

For each view, the user specifies a list of landmarks. 
Three types of landmarks are currently supported: posi-
tions, angles, and curves (B-spline). Each landmark can be 
easily specified and modified using intuitive controls. Once 
the landmarks have been marked on the images by the 
user, the Aesthetic Analyzer computes a set of measure-
ments from them. Currently supported measurements 
include the distance between 2 position landmarks, the 
ratio of distances between 2 pairs of position landmarks, 
the angle generated by an angle landmark, and the B-spline 
curve. The distance, ratio of distances, and angles are 
saved as a comma-separated values (CSV) file that can be 
imported into Excel (Microsoft, Redmond, Washington) or 
other tools for further analysis. The B-spline curves are 
saved as images for visualization.

Figure 1. Various shapes of the umbilicus, defined by the aspect ratio (ar).
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Full-sized frontal images of the 37 models were marked 
and analyzed via the Aesthetic Analyzer. Figure 3 shows the 

landmarks. The xiphoid process was not clearly visible in 
some color images. In such cases, the images were processed 
with Adobe Photoshop (Adobe Systems, San Jose, California) 
to remove low-frequency details while enhancing high-fre-
quency details. Figure 4A is a representative color image, and 
Figure 4B is an enhanced version of that image. Also docu-
mented for each model was the presence or absence of supe-
rior and inferior hooding of the umbilicus.

Collated values from the images of the 37 models were 
analyzed using MATLAB software (MATLAB and Statistics 
Toolbox; The MathWorks, Natick, Massachusetts) to pro-
duce the mean and standard deviation (SD) values for 
each parameter. MATLAB was also used to generate box 
plots showing the distribution of values for each 
parameter.

Results
The mean age (± SD) of the 37 models in this study was 
23.4 ± 2.8 years. Mean height was 169.2 ± 5.4 cm, mean 
weight was 53.0 ± 3.6 kg, and mean BMI was 18.5 ± 0.9 
kg/m2. Mean hip circumference was 24.6 ± 1.6 in, mean 
waist circumference was 23.4 ± 1.1 in, and mean waist-to-
hip ratio was 0.70 ± 0.03. Figure 5 shows box-plot distri-
butions for these parameters.

Table 1 shows results of the analysis of umbilicus 
parameters obtained from study images. Abdomen length 
was defined as the distance between the xiphoid process 
and the lower limit of the vulvar cleft. The vertical distance 
from the umbilicus to the xiphoid process was 46% of the 
abdomen’s length, and the distance from the umbilicus to 
the lower limit of the vulvar cleft was 54% of abdominal 
length, denoting a ratio of 46:54. Thus, the ideal umbilicus 
is high riding.

Horizontally, the aesthetic umbilicus was midline (ie, 
50:50 ratio with respect to the waist). The length of the 
umbilicus was determined to be 5% ± 1% of abdominal 

Figure 2. Workflow of the Aesthetic Analyzer for a single view.

Figure 3. Landmarks for vertical position, horizontal 
position, length, and shape of the umbilicus. The lower  
limit (most inferior point) of the vulvar cleft is the point at 
which the vertical line of the vulva starts to bifurcate when 
viewed from the front. (Source: Image in public domain 
by Creative Commons CCO 1.0 Universal Public Domain 
Dedication.)

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article/34/5/748/185029 by guest on 11 April 2024



Lee et al 751

length. Figure 6 shows the distribution of parameters of the 
ideal umbilicus.

With respect to umbilical shape, 62% were oval and 
24% were round. A linear (vertical) slit was present in 
11% and a horizontal slit in 3%. Superior hooding was 
observed in 32.4%, and 54.1% had no hooding. The 
remaining 13.5% had umbilical piercings, and thus it was 
not possible to determine the presence or type of hooding. 
Figure 7 shows the incidence of the various geometric 
shapes and hooding features. The most common shape 
with hooding was oval with no hooding (29.8%), followed 
by oval with superior hooding (21.6%). The following 3 
shapes occurred with equal frequency among the study 
population (10.8% for each type): round with no hooding, 
round with superior hooding, and linear (vertical) slit. A 
horizontal slit was present in 2.7% of umbilici. For the 
remaining 13.5%, the type of hooding could not be deter-
mined because of umbilical piercing.

disCussion
We examined images of 37 Playboy playmates, presumed 
to be beautiful, to establish a template for the aesthetic 
umbilicus. Four parameters were used to analyze and sum-
marize pertinent features of the aesthetic umbilicus: verti-
cal position (from xiphoid process to lower limit of vulvar 
cleft), horizontal position, umbilicus length, and umbilicus 
shape (including hooding).

We found that the ideal umbilicus is oval shaped, rela-
tively high riding, and centered horizontally. Its length is 
approximately 5% of the length from the xiphoid process 
to the lower limit of the vulvar cleft. The ideal umbilicus 
has either no hooding or superior hooding, a preference 
that may be subjective. These features, as well as patient 
preferences, can be discussed in advance of surgery in an 
effort to achieve an aesthetically desirable result for the 
umbilicus.

Figure 4. To reliably determine the xiphoid process, some color images required processing in Adobe Photoshop (Adobe 
Systems, San Jose, California) to remove low-frequency details and enhance high-frequency details. (A) Color image. (B) 
Enhanced image. (Source: http://flickr.com/photos/48987737@N08/6079851155, author David Whitehall, and license cc-by-
sa-2.0.)
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Figure 5. Box-plot distributions for the 37 models: (A) age, (B) weight, (C) height, (D) body mass index (BMI), (E) waist 
measurement, (F) hip measurement, and (G) waist-to-hip ratio.
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The ideal vertical position of the umbilicus may vary 
depending on whether the patient is high waisted (short 
waist) or low waisted (long waist). In high-waisted bodies, 
the waist is closer to the xiphoid process; in low-waisted 
bodies, it is further from the xiphoid process. However, to 
our knowledge, there have been no studies of the vertical 
position of the umbilicus with respect to high- and low-
waisted body types. This topic of interest warrants 
investigation.

In several studies,6-9 the vertical position of the umbili-
cus from the xiphoid process to the pubic symphysis was 
measured in healthy volunteers. Results of those studies 
demonstrated that the umbilicus is low riding, meaning 

that the distance from the xiphoid process to the umbilicus 
is longer than the distance from the umbilicus to the pubic 
symphysis (Table 2).

In contrast to these studies, we used the lower limit of 
the vulvar cleft, rather than the pubic symphysis, as the 
landmark for vertical measurements. We chose this loca-
tion because the pubic symphysis is not a “hard” landmark 
and can be difficult to mark on images. Moreover, the 
pubic symphysis is a region, and the authors of previous 
studies failed to mention the specific point in the symphy-
sis that was used for vertical measurements. Thus, we 
opted for a landmark that could be marked easily and con-
sistently on all images. Because of the difference in 

Figure 5. (continued) Box-plot distributions for the 37 models: (A) age, (B) weight, (C) height, (D) body mass index (BMI), 
(E) waist measurement, (F) hip measurement, and (G) waist-to-hip ratio.
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Table 1. Results of Analysis of Parameters of the Umbilicus

Parameter Value (N = 37)

Xiphoid process to umbilicus, mean ± SD 46% ± 5%

Umbilicus to lower limit of vulvar cleft, mean 
± SD

54% ± 5%

Umbilicus to left midaxillary line, mean ± SD 50% ± 4%

Umbilicus to right midaxillary line, mean 
± SD

50% ± 4%

Length of umbilicus, mean ± SD 0.05% ± 0.01% L / 0.32% ± 0.07% W

Geometric shape (based on aspect ratio of 
umbilicus)

Oval: 62%

 Round: 24%

 Linear (vertical) slit: 11%

 Horizontal slit: 3%

Type of hooding No hooding: 54.1%

 Superior hooding: 32.4%

 Indeterminatea hooding: 13.5%

L, length of the abdomen (from xiphoid process to lower limit of the vulvar cleft); W, width of 
the waist.
aHooding was indeterminate because of umbilical piercing.

landmarks, it is not possible to compare our findings with 
those of studies in which the pubic symphysis was the 
measurement point. The distance from the umbilicus to 
the lower limit of the vulvar cleft is obviously longer than 
the distance from the umbilicus to the top of the pubic 
symphysis. Had we measured the distance from the umbi-
licus to the top of the vulvar cleft in our study, we would 
have found that the vertical position of the umbilicus 
would be at center (50:50) or slightly above center.

With respect to horizontal position, Rohrich et al10 
analyzed photographs of 116 women and found that the 
umbilicus was midline in only 2 subjects. They also found 
that for 52% of their subjects, the umbilicus was more 
than 2% lateral to midline; in 13% of subjects, it was 
more than 4% lateral to midline. However, our study 
showed that the location of the aesthetic umbilicus is 
completely midline.

The shape and size of the umbilicus were measured in 
2 previous studies.11,12 Craig et al11 photographed 147 
women (average BMI, 22.72 kg/m2). A round umbilicus 
with superior hooding (T-shaped) was present in 37%, 
oval shape in 22%, linear in 17%, and horizontal in 14%. 
The remaining 10% did not fall into one of these 4 catego-
ries and were classified as distorted. The photographs 

obtained in their study were presented to a panel of 21 
examiners who rated the attractiveness of the umbilicus. 
Results showed that the shape of the aesthetically pleasing 
umbilicus is small, vertical, and hooded superiorly (a 
T-shaped umbilicus). These features are typically associ-
ated with youth and low body weight. In contrast to the 
aesthetic umbilicus is the unattractive umbilicus, which is 
large, horizontal, protuberant, and associated with post-
partum changes and weight gain.12 Cavale and Butler12

conducted an Internet survey to determine the general 
public’s preference for umbilicus shape. The survey was 
completed by 251 people (84 men, 167 women). The 
authors found that both male (85.7%) and female (89.2%) 
participants favored the hooded oval (T-shaped) appear-
ance. Similarly, our study showed that the most common 
umbilicus shapes among attractive women are oval with-
out hooding (29.8%) and oval with superior hooding 
(21.6%).

Although we acknowledge that some Playboy images 
may be airbrushed and otherwise edited, such modifica-
tions would likely be imposed to coincide with current 
societal perceptions of attractiveness. Hence, even touched-
up photographs would be appropriate for identifying 
parameters of the ideal umbilicus. We made a diligent 
effort to minimize the effect of variation among poses by 
selecting images in which the models were in a straight, 
standing pose.

A limitation of this study is the small sample size (37 
models). Our initial goal was to include images of at least 
50 models. Although 132 models were considered at the 
outset, high-quality frontal images were available for only 
37, despite rigorous search efforts. Images of the other 
models were not suitable because body posture was not 
straight enough or the landmarks were not sufficiently vis-
ible to permit accurate measurements.

ConClusions
Aesthetic reconstruction of the umbilicus is an important 
part of abdominoplasty and lipoabdominoplasty. In this 
study, we delineated the position, shape, and size of the 
beautiful umbilicus from images of Playboy playmates. 
The findings may be useful in preoperative patient coun-
seling and may help guide aesthetic and reconstructive 
surgery of the abdominal wall.
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Figure 6. Box-plot distribution of umbilical parameters for the 37 models. Abdominal length was defined as the distance 
between the xiphoid process (XP) and the lower limit of the vulvar cleft (VC). (A) Ratio of distance between XP and umbilicus 
in relation to abdominal length. (B) Ratio of distance between umbilicus and lower limit of VC in relation to abdominal length. 
(C) Ratio of distance from umbilicus to left midaxillary line in relation to waist width. (D) Ratio of distance from umbilicus to 
right midaxillary line in relation to waist width. (E) Length of umbilicus expressed as a percentage of abdominal length. (F) 
Aspect ratio of the umbilicus.
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Figure 7. Incidence of geometric shapes and hooding 
features among the study group.
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Table 2. Vertical Position of Umbilicus in Relation to Xiphoid Process and Pubic Symphysis in Previous Studies

Author (year) No. of Patients Race Average Age
Average BMI, 

kg/m2 XP-U Distance, cm U-PS Distance, cm Ratio

El-Sharkawy et al6 (2004) 40 Egyptian 23.7 23.1 17.50 14.60 1.20

Abhyankar et al7 (2006) 75 Indian 19.6 29.9 25.69 16.18 1.59

Ambardar et al8 (2009)  6 — — 17.7 14.72 12.98 1.13

Ambardar et al8 (2009) 96 — — 22.2 16.63 14.87 1.12

Parnia et al9 (2012) 65 Iranian 23.4 21.2 17.11 15.15 1.13

BMI, body mass index; PS, pubic symphysis; U, umbilicus position; XP, xiphoid process.
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