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ABSTRACT

Background: The development of liposuction and abdominoplasty has renewed interest in the anatomy
of the localized fat deposits (LFD) areas of the abdomen. This study aims at ascertaining the gross
anatomy of superficial fascia and the localized fat deposits of abdomen. Materials and Methods: Eight
adult cadavers (four males and four females) were dissected. Attachments, number of layers of fascia
and colour, shape and maximum size of the fat lobules in loin, and upper and lower abdomen were noted.
Thickness of deep membranous layer of superficial fascia of upper abdomen and lower abdomen were
measured by metal casing electronic digital calipers, with resolution being 10 um. The independent sample
t-test, ANOVA for comparison and Pearson coefficient for correlation were used. Results: Superficial
fascia of the abdomen was multilayered in the midline and number of layers reduced laterally. The shape,
size, color, and arrangement of fat lobules were different in different locations. The thickness of the fascia
of the lower abdomen in males (mean 528.336 + SE38.48) was significantly (P<0.041) more than that in
females. (Mean 390.822 + SE36.24). Pearson correlation between thickness of the membranous layer of
the upper and lower abdomen revealed moderately positive correlation (r=0.718; P<0.045). Conclusions:
The LFD in the central region of the abdomen corresponds to the area of multilayered fascia with smaller
fat lobules. The relatively thinner supporting fascia of the lower abdomen in females may be responsible for
excessive bulges of the lower abdomen. The fat lobule anatomy at different sites under study was different.
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INTRODUCTION The superficial fat lies just below the skin between the
skin and superficial fascia. There has been considerable
ertainlocalized fat deposits (eg, loin) overabdomen  controversies in the existing literature with respect to

are difficult to lose. This difference appears to be  the number of layers/subdivision and attachments of

due to location and anatomy of the fat and fascia. superficial fascia of the abdomen."' Also, there are

o . controversies about the terminology; the same termis used
Access this article online

Quick Response Code: in different ways at different places.”'° Various authors!'

Website: suggest that the superficial fascia differentiates into two
WHIpsorg layers (superficial and deep layer) in the lower part of the

bol: abdomen. Contrary to them, Last’s anatomy text book®

10 4103/0970-0358.90828 describes the differentiation of these layers in the lower

part of the thoracic wall in front of midaxillary lines.
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Deep fat lies between the superficial fascia and deeper
muscular fascia or muscle. The upper extent of deep fat
is up to an imaginary line extending from one iliac crest
to another passing through the umbilicus. As compared
to superficial fat, deep fat is extremely difficult to lose.[

Since the development of liposuction and abdominoplasty,
arenewed interest in anatomy of localized fat deposit (LFD)
areas has appeared in the plastic surgical literature.®017-20l
This study was undertaken to understand facts related to
the controversies and doubts related to the gross anatomy
of superficial fascia of the abdomen and to study the gross
anatomy of LFDs of the abdomen.

MATERIALS AND METHODS

Cadaver dissection

Eight formalin-fixed adult cadavers of South Indian origin
(four males and four females) with mean height 158.5 cm
(range 150-161 cm), mean waist circumference (at the
level of anterior superior spine) 74.5 cm (range 60-81 cm)
and mean chest circumference (at the level of xiphoid)
75 cm (range 61.5-81 cm) were studied.

Three vertical and two horizontal lines [Figures 1a and b]
were drawn over the trunk, then along these lines 2 cm
wide skin strip along with fascia and fat (up to the
muscles) were removed to study the anatomy of the
fascia and subcutaneous fat.

Vertical incisions

1. Vertical incision at the midclavicular line: Incision extending
from the inframammary line to 1 cm below the inguinal
ligament was made [Incision aa‘ in Figure 1a].

\_l/

o

Figure 1a: Incisions over front of the trunk: Vertical incisions aa’ and bb’ and
horizontal incisions dd’ and ee’

2. Vertical paramedian incision between the midclavicular line
and the midline of the abdomen: Incision extending from
the inframammary line to 1 cm below the inguinal
ligament was made [Incision bb’ in Figure 1a].

3. Vertical line over the loin: Incision extending from the
point between the lower angle of scapula and the
posterior axillary line to the posterior superior iliac
spine was made [Incision cc’ in Figure 1b].

Horizontal incisions

1. Transverse incision at the level of umbilicus, starting
from umbilicus to posterior midline [incision dd’ in
Figure 1a and d’d” in Figure 1b].

2. Transverse incision from an anterior superior iliac
spine to the anterior midline [incision ee’ in Figure 1a].

Data collection

The following points regarding superficial fascia were
recorded.

Superior attachment

Inferior attachment

Lateral attachment

Medial attachment

Number of layers of superficial fascia in different part
of the abdomen.

AEEI e

Thesize, shape, arrangement, and color of the subcutaneous
fat were recorded.

Measurement of the thickness of fascia

The fascia was multilayered in the midline. The thickness
of the deepest layer of superficial fascia was measured
3 cm above and 3 ¢cm below the umbilicus in the region

N/

Figure 1b: Incisions over the back of the trunk. Vertical incisions cc’ and
horizontal incisions d'd” as a continuation of incision dd’ on the front side of
the trunk
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of the midclavicular line using Metal Casing Electronic
Digital Calipers (series-sc02, Guilin Gunglv measuring
instrument Co. Ltd, Guilin, China); resolution 10 pm.

Recorded data were analyzed using SPSS version 11.5.
Data were expressed as mean and standard error of the
mean (SE). The independent sample t-test was used to
determine the significance of differences between mean
thicknesses of two groups of measurement. One-way
analysis of variance (ANOVA) was used for the comparison
of several groups of mean thickness measurement
(P value<0.05 was considered statistically significant).

OBSERVATIONS AND RESULTS

Superficial fascia of the abdomen had four attachments
[Table 1 and Figure 2]. It was multilayered (three to seven
layers) in the midline and number of layers reduced
laterally due to gradual merging with each other. The
color, shape, size, and arrangement of fat lobules were
different at different locations [Figure 2a and Table 2].

The thickness of the deepest layer of superficial fascia
[Tables 3 and 4] was more in the lower abdomen as
compared to that in the upper abdomen. The thickness
of fascia in the upper abdomen in males (mean
364.165 = SE22.49) was more than that in females (mean
315.822 + SE56.93) but it was statistically not significant
(P<0.46) [Figure 3]. The thickness of the fascia of the
lower abdomen in males (mean 528.336 = SE38.48) was
significantly (P<0.041) more than that in females (mean
390.822 =+ SE36.24) [Figure 3].

Pearson correlation between thickness (um) of the
upper and lower abdominal fascia revealed significant
(two-tailed) moderately positive correlation (r=0.718;
P<0.045) [Figure 4].

DISCUSSION

A study of the anatomy of the superficial fascia in
fresh and embalmed cadavers, cross-sectional cadaver
segments, and patients with body contour deformities
was conducted by Lockwood.!" He found that superficial
fascia consists of one to several thin, horizontal
membranous sheets separated by varying amount of fat
with interconnecting vertical or oblique fibrous septae.
Other authors have also described the superficial fascia
to be one layered,I""'>'3 two layered,!" three layered,"
or even more.%?!

Table 1: Attachments of fascia

Attachment of Description Number of
fascia cadavers
Upper attachment 1. Line extending from a Seven cadavers

point over costal margin ~ (Three

between the anterior male + four

axillary and midclavicular  female)

line to

2 cm below umbilicus.

2. Line extending from a One male
point over the costal cadavers

margin between anterior
axillary and midclavicular
line to midpoint between
umbilicus and pubic
symphysis.

Lower attachment Medially multilayered fascia
crossed symphysis and the
medial part of the inguinal
ligament and condensed
over the fascia lata and few
upper layer merged with
superficial fascia of the thigh.
In midinguinal region
two layers of fascia after
crossing the inguinal
ligament merged with fascia
lata and superficial fascia of
the thigh.

Medial attachment Multi layered facsia in

Eight cadavers
(four male + four
female)

Eight cadavers

midline fuses with other (Four
side corresponding fascia male + four
and relatively thick deeper  female)

layer along with opposite
side corresponding fascia
merged to the abdominal
wall in midline

Lateral attachment Multilayered fascia started Eight cadavers
fusing with each other one  (four male + four
by one laterally till it became female)
three distinct layers near
midaxillary line and then
reduced to two layers just
before merging with the
abdominal wall between
the midaxillary and anterior
axillary line.

Anterior

T.S at the level of
umbilicus showing,
layers of superficial
fascia (—)

Figure 2a: Line diagram showing details of the layers of superficial fascia
of abdomen and its relation to subcutaneous fat lobules. Cross-sectional
anatomy at the level of umbilicus, 1. skin, 2. superficial fat, 3. superficial layer
of superficial fascia, 4. deep fat, 5. deepest layer of superficial fascia

In this study, we found that superficial fascia of the
abdomen was multilayered in the midline and number of
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Figure 2b: Line diagram showing details of the layers of superficial fascia
of abdomen and its relation to subcutaneous fat lobules. Layers of fascia at
vertical midclavicular (line a-a’) and paramedian (line b-b’) line
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Figure 2c: Line diagram showing details of the layers of superficial fascia of
abdomen and its relation to subcutaneous fat lobules. Front view showing
attachments of fascia (refer the text for details)

Table 2: Subcutaneous fat observation

Region Shape and arrangement of the fat lobule Size of fat Color of fat
lobules
Upper abdomen Superficial layer of lobules were elongated and Max size Dark yellowish in color

arrange perpendicular to skin.

0.2cm x 0.5¢cm

Deeper layer of lobules were rounded in the shape.

Lower abdomen Lobules were elongated and arranged

perpendicular to skin.

Most dependant lobules were larger in size.

Loin fat Fat superficial to deep fascia:

Fattened elongated fat lobules arranged parallel to

skin posteriorly.

In the posterior axillary line gradually fat lobules

become rounded

Yellowish in color.
Deeper fat lobules were
comparatively pallor
Superficial fat was
yellowish in color.
Deeper layer of lobules
were pallor.

Max size
0.5cm x 2cm

Max size
0.2cm x 0.5cm

From posterior axillary line to the anterior abdomen
arrangement progressively becomes vertical
perpendicular to skin.

Fat deep to deeper fascia: Fat lobule arrangement
was in eccentric fashion around few large

Max diameter of
lobules 1 cm

Yellowish

round lobules that were placed relatively in the
deeper layer. Towards periphery fat lobules were

progressively flatter and smaller.

Deeper most lobule layer contained smallest fat

lobules.

Table 3: Comparison of deepest layer of superficial fascia
thickness (um) of the upper abdomen in males and females

Table 4: Comparison of the deepest layer of superficial fascia
thickness (um) of the lower abdomen in males and females

Statistical data Male Female Statistical data Male Female
Mean thickness 364.165 3156.822 Mean thickness 528.336 390.822
Range 310420 173.33-436.66 Range 440-616.66 296.66—473.33
SE 22.49 56.93 SE 38.78 36.24
95% CI for mean 292.56—-435.79 134.63-497.01 95% CI for mean 404.88-651.77 275.47-506.17
P value 0.46 P value 0.041

layers reduced laterally as various layers gradually merged
with each other [Figure 2|. Hence, the controversies ['-1621]
regarding number of the layers of the superficial fascia
may be the representation of number of layers at their
dissection sites.

Thickness of the deepest layer of superficial fascia showed
difference in the upper and lower abdomen. The mean
thickness of the fascia of the lower abdomen was more
than the upper abdomen though it was statistically not
significant. Mean thickness of fascia of both the lower and
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Figure 3: Line diagram showing comparison of the mean thickness (um) of
deepest layer of superficial fascia of the upper abdomen and lower abdomen
in males and females

upper abdomen was higher in males than females. Pearson
correlation sig. (two-tailed) shows moderate positive
correlation (r=0.718; P<0.045) between thickness of
the fascia of the upper and lower abdomen. Literature
review>1%1 reveals that the superficial fascia is the
supporting structure for subcutaneous fat of the abdomen
and lower abdominal obesity is more common in female.*"!
The excessive bulges and lower abdomen obesity in females
could be explained due to relatively thinner supporting
fascia of the lower abdomen (this study).

We found size of the fat lobules of the lower abdomen
was larger than the upper abdomen [Table 2]. Similar
findings were reported by Yves Illouz.!"

lllouz has!" described the resistant nature (to absorption) of
the loin LED. This study reveals that anatomy of fat lobules
and its arrangement was markedly different than other areas
of the abdomen. Our study revealed triangular-shaped fat
deposit in this resistant loin area [Figure 2a and Table 2] with
the larger lobules placed in the relatively deeper layer. The
size and arrangement of fat lobules in this area was distinctly
different from other areas of the abdomen that has less
resistant fat deposits. We could not find detailed anatomy
of the loin fat in the available literature for comparison.

The common presentation of LFD in the central region
of the abdomen is less resistant to absorption as
compared to loin LFD, and shows strong correlation
with cardiovascular disease.”? Our study shows that this
area corresponds to the area of multilayered fascia with
smaller fat lobules [Figure 2a].

700 «
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100 200 300 400 500
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Figure 4: Scatter plot showing significant positive correlation between
thicknesses (um) of the deepest layer of superficial fascia of the upper and
lower abdomen (Pearson correlation r=0.718; P<0.045)

Limitations of the study

This study was performed in formalin fixed cadavers
that was available to us during our study; hence, actual
measurements may differ in living population. This is
particularly relevant when involving measurement of the
size of fat lobules that may be affected by fixation with
formalin. Hence, further study using fresh cadavers will
probably give a different set of measurements.

Future scope

This study was done on the preserved cadavers due to
nonavailability of fresh cadavers to the authors. The
study gives a lead to further work on different shapes of
fat lobules in different parts of the abdominal wall. The
study on fresh cadavers and comparison with this study
and correlation between obesity, vascularity, and sex viz
a viz shapes of lobules may be interesting.
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