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Characteristics of Fat Tissue According to the Anatomical
Regions of the Body: Computed Tomographic and
Histological Findings

Dongwoo Shin, M.D., Daegu Son, M.D.,

Mushik Park, M.D., Junhyung Kim, M.D.,
Kihwan Han, M.D.

Department of Plastic and Reconstructive Surgery, Keimyung
University School of Medicine, Daegu, Korea

Purpose: The subcutaneous fat tissue is separated into
2 layers by the subcutaneous fascia: the superficial and
deep fat layers. The two fat layers have different structures
according to the body regions. The purpose of this study is
to evaluate the distribution and pattern of the two fat layers
in the human body by computed tomography (CT) and
histological analysis according to age, sex, anatomical
region, and body mass index (BMI).

Methods: This study included 200 males and 200
females who underwent 64-channel dynamic CT in our
hospital. The patients were divided into 5 groups according
to 10 years of their ages separately in either male or female
gender. The thickness of the superficial and deep fat layers
was measured in the abdominal, pelvic, and femoral
regions, and we analyzed the values. Statistical analyses
were performed using SPSS software. The 3 x 3-cm whole
fat layers were harvested from the same sites of 3
cadavers for histological examination, and one cadaver
was dissected for gross evaluation.

Results: The total thickness of subcutaneous fat tissue
was greater in females than in males, and the ratio of the
superficial fat layer to the whole fat layer was higher in
females. The superficial fat layer became thinner with
increasing age in males. As BMI increased, the total fat
layer became thicker, and the superficial fat layer became
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thicker than the deep fat layer. On histological examination,
the superficial fat layer had small adipose lobules and
showed a densely distributed pattern in the abdominal
region, whereas in the femoral region, it had large adipose
lobules and showed a sparsely distributed pattern. There
were no significant differences in the histological findings of
the deep fat layer between the 3 body regions.

Conclusion: Significant differences in histological
findings of the two fat layers were found in relation to age,
sex, anatomical region, and BMI. The superficial fat layer
became thinner with increasing age in males, but it was
constant in females. As BMI increased, the total thickness
of subcutaneous fat tissue became greater, and the
superficial fat layer became thicker than the deep fat layer.
Our measurements can be used to understand the
characteristics of the fat layers in relation to age, sex,
anatomical region, and BMI.

Key Words: Subcutaneous fat, Liposuction, Lipectomy, Obesity
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Fig. 1. Measurement point of fat thickness in each body region. (Above, left) Upper abdomen, anterior-middle of rectus
abdominis, lateral-contact point of transverse line at most anterior region of vertebral body. (Above, right) Lower abdomen,
same as upper abdomen. (Below, left) Hip, medial and lateral third point of gluteus maximus. (Below, right) Thigh, middle

of anterior and posterior surface.
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= (Table 1, 11, TII, V)
20t H/3 ] AR AU FL2AYS 1034 mm, 2]
SALS 5+33 mm, SHE F2AHF 13£4.0mm, 3

in Male (mm)

Upper abdomen

Anterior Lateral
Age
Superficial Deep Superficial Deep

Mean SD Mean SD Mean SD Mean SD
20~29 10 3.4 5 3.3 13 4.0 5 3.2
30~39 9 3.3 7 3.2 10 3.6 23
40 ~49 8 25 5 2.8 8 1.9 4 1.9
50 ~59 9 3.1 11 3.5 9 3.7 5 25
60 ~ 69 7 3.0 5 24 5 23 3 1.7
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Table Il. The Thickness of Fat Layer of Upper Abdomen in Female (mm)

Upper abdomen

Anterior Lateral
Age
Superficial Deep Superficial Deep
Mean SD Mean SD Mean SD Mean SD
20~29 13 3.2 7 3.1 15 3.2 4 3.2
30~39 13 3.3 6 3.5 12 3.8 4 23
40 ~49 17 3.3 9 3.4 16 3.1 5 2.8
50 ~59 15 3.1 8 3.4 13 3.2 4 2.8
60 ~ 69 12 3.3 7 3.4 13 3.1 4 3.0
Table lll. The Thickness of Fat Layer of Lower Abdomen in Male (mm)
Lower abdomen
Anterior Lateral
Age
Superficial Deep Superficial Deep
Mean SD Mean SD Mean SD Mean SD
20~29 10 2.5 9 3.4 10 3.1 5 3.9
30~39 12 3.1 7 4.0 5 3.6 3 3.1
40 ~49 8 3.0 7 3.4 6 3.5 2 23
50 ~59 9 2.7 10 3.8 8 3.2 4 29
60 ~ 69 6 3.2 6 3.1 6 3.0 3 3.3
Table IV, The Thickness of Fat Layer of Lower Abdomen in Female (mm)
Lower abdomen
Anterior Lateral
Age
Superficial Deep Superficial Deep
Mean SD Mean SD Mean SD Mean SD
20~29 13 3.0 10 3.3 12 3.8 5 25
30~39 16 3.3 8 3.2 12 3.0 3 2.7
40 ~49 16 3.3 11 3.0 13 3.6 5 3.0
50 ~59 10 3.2 9 3.1 11 34 4 3.2
60 ~ 69 16 3.5 11 3.1 15 3.3 7 3.7
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Table V. The Thickness of Fat Layer of Hip in Male (mm)

b. =85 (Table V, VI)

20t =50 AYS-E TR AlA Felek g @A U
oA L2AYS 8+32mm, HL2A YT 8+24mm, ]
Z0]| A o}:gz]mz 8 +34mm, A= 9+3.6 mm=
BT 200 ojA o] Ex

Zl HJ%% Zof|A] QX |HFE 11 +24 mm, 2R 11
£33 mm, 9S04 FL2AHF 12432 mm, A5
11+28mm= 7 Fo| 79| H|s=shAY F2AYZo] ¢
FAE e 2ok

30t H4 9] e WEolA ASAYS 8+24mmS]
I SZofA ZeAYS 9£3.6 mm$lon 30t o142 =
Sl A2AWS 10214 mm, 52 HA2AYS

Hip
Medial Lateral
Age
Superficial Deep Superficial Deep

Mean SD Mean SD Mean SD Mean SD
20~29 8 3.2 8 24 8 34 9 3.6
30~39 6 2.0 9 3.0 2.6 3.1
40 ~ 49 5 2.3 10 3.1 6 3.0 8 3.8
50 ~ 59 4 14 6 25 5 21 5 21
60 ~ 69 4 2.3 6 1.9 6 31 7 2.3
Table VI. The Thickness of Fat Layer of Hip in Female (mm)

Hip
Medial Lateral
Age
Superficial Deep Superficial Deep

Mean SD Mean SD Mean SD Mean SD
20~29 11 24 11 3.3 12 32 11 2.8
30~39 11 3.3 10 14 12 32 11 3.8
40 ~ 49 10 2.3 12 3.7 13 3.6 11 3.2
50 ~ 59 9 3.3 9 3.1 12 32 11 3.1
60 ~ 69 9 34 11 34 13 24 14 3.6
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Table VII. The Thickness of Fat Layer of Thigh Male (mm)
Thigh
Anterior Posterior
Age
Superficial Deep Superficial Deep

Mean SD Mean SD Mean SD Mean SD
20~29 9 21 4 21 7 3.0 7 3.1
30~39 9 3.5 4 3.2 6 34 7 3.0
40~49 6 22 5 34 7 2.3 6 3.0
50 ~59 7 22 4 2.3 4 2.0 4 21
60 ~ 69 8 3.3 4 1.5 6 3.2 5 3.1
Table VIIl. The Thickness of Fat Layer of Thigh in Female (mm)

Thigh
Anterior Posterior
Age
Superficial Deep Superficial Deep

Mean SD Mean SD Mean SD Mean SD
20~29 12 3.5 6 3.1 10 3.7 10 34
30~39 11 3.2 6 3.3 9 3.2 7 3.2
40~49 11 3.2 8 3.1 10 3.1 10 3.1
50 ~59 10 3.6 4 2.8 9 3.0 7 3.1
60 ~ 69 13 3.2 7 3.0 9 15 9 3.1
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Fig. 2. Thickness of superficial and deep fat layer in twenties. (Left) Superficial fat layer of upper lateral abdomen is thicker
than that of hip in male. (Right) Superficial fat layer of abdomen is thicker in female. Superficial fat layer of upper abdomen

is thicker than that of thigh in female (*p < 0.05).
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Fig. 3. Thickness of superficial and deep fat layer in forties. Both fat layer of hip is thicker in female. (Left) Deep fat layer
of hip is thicker than that of lower abdomen in male. (Right) Superficial fat layer of upper abdomen is thicker than that

of hip and thigh in female (*p <0.05).
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Fig. 4. Thickness of superficial and deep fat layer in sixties. Significant decrease of superficial and deep fat layer is observed
in male. (Left) There is no significant difference toward body region in male. (Right) Superficial fat layer of lower abdomen
is thicker than that of medial hip and posterior thigh in female (*p < 0.05).
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Fig. 5. Thickness of superficial fat layer toward age. (Left) Fat layer is decreased toward age in male. (Right) Thickness is
maintained in female of abdomen. Fat layer of anterior thigh is thickened in female after fifties (*p <0.05).
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Fig. 6. Thickness of deep fat layer toward age. (Left) Abdominal fat layer is decreased in male after fifties. (Right) Fat layer
of female is thickened in lower abdomen and hip after fifties (*p <0.05).
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Fig. 7. Thickness of superficial and deep fat layer toward BMI. (Left) Superficial fat layer of abdomen is thickened toward
BMI. Superficial fat layer is markedly increased in upper and lower abdomen. (Right) Upper abdomen is thickened in deep
fat layer (*p < 0.05)

Fig. 8. Photograph of cadaver dissection. Photography was done cephalic to caudal direction. Red line indicates superficial
fascial system and divides superficial and deep fat layer. (Above, left) Fat layer of medial portion is more thicker than lateral
portion in upper abdomen. (Above, right) Superficial fat layer is thickest in lower abdomen. (Below, left) Deep fat layer is
thickest in hip. (Below, right) Fat layer of thigh.
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Fig. 9. Histological findings of fat layer. (Above, left) Fat lobule is small, crowded and angulated in superficial fat layer
of abdomen. (Above, center) Intermediate character of lobule in superficial fat layer of hip. (Above, right) Fat lobule is big,
uncrowded and round in superficial fat layer of thigh. There is no significant difference between deep fat layer toward body
region. (Below, left) Deep fat layer of abdomen. (Below, center) Deep fat layer of hip. (Below, right) Deep fat layer of thigh.
(Hematoxylin and eosin stain, x 100)
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