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Abstract 
Background: Thigh lift is a common procedure in plastic surgery. Surgeon’s 
sense or tailor tacdundancy to bek is mainly the methods used for designing 
thigh lift currently. This article is an attempt to find a method/a reference 
point to define the exact amount of re excised. Introduction: Anthropometry 
reference measurements can be applied in designing thigh lift surgery. Clas-
sically, anthropometry binds the calf circumference with mid-thigh circum-
ference and upper thigh (gluteal) circumference to make postoperative results 
more harmonious and natural. Method: To find out the anthropometrically 
referenced ratio of the calf circumference with mid-thigh circumference and 
upper thigh (gluteal) circumference, anthropometric databases and studies 
done on females addressing different ages, countries and races with average 
BMI (body mass index) were reviewed. Chosen studies should include the calf 
circumference, mid-thigh circumference and/or upper thigh (gluteal) cir-
cumference. Anthropometrically referenced upper and mid-thigh circumfe-
rences can be calculated preoperatively. Result: 64:92:100 was concluded as a 
pooled mean ratio out of nine different studies addressing the ratio of the calf 
circumference:mid-thigh circumference:upper thigh (gluteal) circumference. 
Conclusion: Postoperative anthropometrically referenced mid and upper 
thigh circumferences can be calculated by measuring the calf circumference 
and applying the 64:92:100 ratio. Markings are done intraoperatively using 
my innovated “Stab-Push-Pinch-Mark” or SPPM technique for drawing a 
rough surgical design, then tweaked using the anthropometrically referenced 
64:92:100 ratio results. 
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1. Introduction 

Thigh lift is a common procedure in plastic surgery. More than 10,100 thigh lift 
procedures were done in the United States in 2018 [1]. 

Thigh lift is a common procedure in plastic surgery. Surgeon’s sense or tailor 
tack is mainly the methods used for designing thigh lift currently. This article is 
an attempt to find a method/a reference point to define the exact amount of re-
dundancy needed to be excised. 

Previously, I had an early attempt to apply the average anthropometric meas-
ures in brachioplasty in females. 85:100 is the forearm circumference to mid-arm 
circumference ratio that I have been using [2]. Thigh has a different structure 
from arm. In anthropometry, thigh is measured at different circumferences e.g. 
knee, mid-thigh and upper thigh or gluteal circumferences. Such differences 
have to be considered. 

2. Background 

Anthropometry reference measurements can be applied in designing thigh lift 
surgery. Classically, anthropometry binds lower limb various circumferences 
with muscle mass, weight and incidence of some diseases e.g. diabetes mellitus, 
cardiac diseases [3] [4] [5]. 

Calf circumference can be used as the reference point. Aesthetic thigh is not 
just about being tight without redundancies, but to look compatible with the calf. 

3. Method 

Inclusion criteria of studies: 
Anthropometric databases and studies done on females addressing different 

ages, countries and races with average BMI (body mass index) were reviewed. 
Chosen studies have to include calf circumference, mid-thigh circumference 
and/or upper thigh (gluteal) circumference measurement methods that follow 
the next measures: 

Calf:  
1) The subject stands erect with their weight evenly distributed on both feet 

and legs slightly apart. 
2) The measurement is taken at the level of the largest circumference of the 

calf. The maximal girth is not always obvious, and the tape may need to be 
moved up and down to find the point of maximum circumference [6]. 

Mid-thigh 
1) The subject stands erect with the measured limb laterally elevated, on a 

chair or a table, in 90˚ abduction to avoid mistaken measurements by the re-
dundant skin that will migrate downwards with gravity if the thigh is measured 
in a vertical position (Figure 1). 

2) The circumference measure is taken at the level of the mid-point on the 
lateral (outer side) surface of the thigh, midway between the greater trochanter 
of the femur and lateral condyle of the tibia [6]. 
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Figure 1. Subject stands erect with the measured limb 
laterally elevated, on a chair or a table, in 90˚ abduction. 

 

Upper thigh 
1) The subject stands erect with the measured limb laterally elevated, on a 

chair or a table, in 90˚ abduction to avoid mistaken measurements by the re-
dundant skin that will migrate downwards with gravity if the thigh is measured 
in a vertical position (Figure 1). 

2) The circumference measure is taken 1 cm below the gluteal line or fold 
(buttock crease) [6]. 

When recording, you need to make sure the tape is not too tight or too loose, 
is lying flat on the skin, and the tape held horizontal [6].  

Exclusion criteria of studies 
1) Male or mixed gender, statistics 
2) Athletes 
3) Current morbidities 
4) Abnormal BMI groups 
5) Different methods of measurement 

4. Result 

Nine studies were found fulfilling the above criteria. Mean values of calf circum-
ference (A), mid-thigh circumference (B), upper thigh circumference (C) were 
compared and A:B:C ratio was produced, when possible, in Table 1.  

Application 
1) Pooled mean was calculated for each variable (A, B, C) to put variation in 

sample sizes in consideration. 
2) Results were as following: 
Pooled mean of calf circumference (A) = 36.96 cm 
Pooled mean of mid-thigh circumference (B) = 53.06 cm 
Pooled mean of upper thigh circumference (C) = 57.69 cm 
3) A:B:C = 64.04:91.97:100 ≈ 64:92:100 
Design 
1) The subject stands erect with the measured limb laterally elevated, on a 

chair or a table, in 90˚ abduction to avoid mistaken measurements by the re-
dundant skin that will migrate downwards with gravity if the thigh is measured 
in a vertical position (Figure 1). 
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Table 1. Nine studies were found fulfilling the above criteria. Mean values of calf cir-
cumference (A), mid-thigh circumference (B), upper thigh circumference (C) were 
compared. 

Study Sample size 
A: calf 

circ 
(in cm) 

B: mid- 
thigh 
circ 

(in cm) 

C: Upper 
thigh 
Circ 

(in cm) 

MSIS [7] 
(50th percentile) 

 
26 

 
34.10 

 
- 

 
51.60 

Drinkwater DT [8] 
Embaled (left) 

Embaled (right) 
Unembaled (left) 

Unembaled (right) 
Both groups (left) 

Both groups (right) 

 
13 
13 
13 
13 
13 
13 

 
30.43 
30.74 
30.99 
29.57 
30.73 
30.11 

 
39.13 
40.21 
43.18 
42.73 
41.31 
41.57 

 
48.81 
49.07 
51.43 
51.47 
50.22 
50.36 

ANSUR [9] 
(Mean calculated) 

 
2208 

 
35.23 

 
- 

 
58.02 

ANSUR II [10] 
(Mean calculated) 

 
1986 

 
37.32 

 
- 

 
61.61 

Liu et al. [11] 128 35.00 47.00 54.00 

Dessalew et al. [12] 16 23.30 - 36.90 

Churchill et al. [13] 
White 
Black 
Asian 

 
1742 
146 
17 

 
33.50 
34.20 
33.30 

 
- 
- 
- 

 
54.60 
55.20 
51.50 

McDowell et al. [14] 
All races 

Non-Hispanic white 
Non-Hispanic black 
Mexican American 

A B  
38.40 
38.40 
39.60 
37.30 

 
52.90 
52.50 
58.00 
52.00 

 
- 
- 
- 
- 

4133 
2124 
612 
789 

4065 
2093 
888 
776 

Stirling [15] 153 36.88 - 59.27 

 
2) Measure and record the maximum circumference of the calf (A), mid-thigh 

circumference (B), upper thigh circumference (C). Mark the three levels cir-
cumferentially (Figure 1). 

3) Calculate the (64:92:100) ratio using the maximum circumference of the 
calf (A) as a reference value. Results will be taken as reference points to modify 
the final surgery design. 

4) Mark the most medial line of the thigh (M) i.e. the lowest line of the re-
dundancy in the 90˚ abduction position. It is supposed to start from the adduc-
tor longus tendon by its origin till the medial aspect of the knee (Figure 1). 
Mark several points on the line (M) with around 10 cm in between. Points will 
be M1, M2, M3, etc. (Figure 1 & Figure 2). 

5) Start the surgery in lithotomy position. At each point on the line (M), start 
the (Stab-Push-Pinch-Mark) or SPPM technique to mark the maximum skin 
closure limits (Figure 3). 
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Figure 2. “Anthropometrically referenced Thigh Lift” or (ACTL) final surgical 
design. I do (Stab-Push-Pinch-Mark) or SPPM technique on each point from M1 
to M6 along the M-Line, the most medial line of the thigh, to mark the maximum 
skin closure limits, then connect the points and draw a surgical design. 

 

 
Figure 3. (Stab-Push-Pinch-Mark) or SPPM technique to mark the maximum 
skin closure limits. Head surgeon (one hand): Push a liposuction cannula or a 
graded blunt rod perpendicularly against the skin like a stab on one of the (M) 
points. Assistant 1 (both hands): Push the thigh tissues in a parallel and opposite 
direction to the cannula. Head surgeon (the other hand): Pinch the skin above 
and below the cannula to get the maximum capacity of skin closure. Assistant 2 
(one hand): Mark the pinched points anterior and posterior to the cannula. Re-
peat the steps on each M point from M1 to M6.  

 
6) Connect the points and draw a rough surgical design. Slightly, curve the 

design out distally to be more convex at the distal end to avoid dog ear by the 
knee side (Figure 2). 

7) Compare “Anthropometrically referenced Thigh Lift” or (ACTL) to 
(Stab-Push-Pinch-Mark) or SPPM technique results. Apply “Anthropometrically 
referenced Thigh Lift” or (ACTL) results to modify the surgical design, then 
check symmetry. 

8) Within the marked, to-be-excised, area, inject tumescent and start extensive 
liposuction, leaving thin skin. 

9) Peel the skin by diathermy very superficially to spare lymphatics. However, 
I prefer going slightly deeper by the far distal end of the wound to avoid dog ear 
formation by the knee side, then close the wound and check symmetry. 

10) Push the wound line proximally, with a medium strength, towards the 
origin of adductor longus. Mark the point where the wound line will meet the 
beginning of the adductor longus tendon (Figure 4). 
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Figure 4. Push the wound line proximally, with a medium strength, 
towards the origin of adductor longus. Mark the point where the 
wound line will meet the beginning of the adductor longus tendon. 
Design a diamond shape (shaded in green) that will be closed to 
form the new inner crotch line to defy vertical redundancy. 

 

 
Figure 5. Intraoperative results. 

 

 
Figure 6. Results 14 days after surgery. 

 

11) Design a diamond shape that will be closed to form the new inner crotch 
line to defy postoperative vertical redundancy. Anchor the flaps to one statio-
nary point or more e.g. pubic bone, inguinal ligament or adductor longus ten-
don to distribute the main weight and avoid secondary descent of the scars, and 
divarication of the labia majora (Figure 4). 
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5. Conclusion 

Postoperative anthropometrically referenced mid and upper thigh circumfe-
rences can be calculated by measuring the calf circumference and applying the 
64:92:100 ratio. Markings are done intraoperatively using my innovated 
“Stab-Push-Pinch-Mark” or SPPM technique for drawing a rough surgical de-
sign, then tweaked using the anthropometrically referenced 64:92:100 ratio re-
sults to make an anthropometrically correct thigh lift (Figure 5, Figure 6). 
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available within the article. 

Acknowledgements 

My gratitude and appreciation to my friend and colleague, Dr. Sherif Elamari for 
operating together on the example case. 

Conflicts of Interest 

The author declares that there is no conflict of interest regarding the publication 
of this paper. 

References 
[1] 2018 Plastic Surgery Statistics Report. ASPS National Clearinghouse of Plastic Sur-

gery Procedural Statistics. http://www.plasticsurgery.org  
https://www.plasticsurgery.org/documents/News/Statistics/2018/plastic-surgery-stat
istics-full-report-2018.pdf  

[2] Abdelmoez, A. (2019) Anthropometrically Correct Traditional Brachioplasty in 
Females: A Novel Technique. Pulsus Journal of Surgical Research, 3, 94-97. 

[3] Jung, K.J., Kimm, H., Yun, J.E. and Jee, S.H. (2013) Thigh Circumference and Di-
abetes: Obesity as a Potential Effect Modifier. Journal of Epidemiology, 23, 329-336.  
https://doi.org/10.2188/jea.JE20120174 

[4] Heitmann, B. and Frederiksen, P. (2009) Thigh Circumference and Risk of Heart 
Disease and Premature Death: Prospective Cohort Study. BMJ, 339, b3292.  
https://doi.org/10.1136/bmj.b3292 

[5] Snijder, M., Dekker, J., Visser, M., Bouter, L., Stehouwer, C., Kostense, P., et al. 
(2003) Associations of Hip and Thigh Circumferences Independent of Waist Cir-
cumference with the Incidence of Type 2 Diabetes: The Hoorn Study. The Ameri-
can Journal of Clinical Nutrition, 77, 1192-1197.  
https://doi.org/10.1093/ajcn/77.5.1192 

[6] Wood, R. (2008) Measurements of Body Girths. Topend Sports Website.  
https://www.topendsports.com/testing/tests/girths.htm  

[7] Man-System Integration Standards. The National Aeronautics and Space Adminis-
tration (NASA). Volume I, Section 3: Anthropometry and Biomechanics. Anthro-
pometric and Biomechanics Related Design Data.  

[8] Drinkwater, D.T. (1984) An Anatomically Derived Method for the Anthropometric 
Estimation of Human Body Composition. Simon Fraser University, Burnaby, 220. 

https://doi.org/10.4236/mps.2020.102004
http://www.plasticsurgery.org/
https://www.plasticsurgery.org/documents/News/Statistics/2018/plastic-surgery-statistics-full-report-2018.pdf
https://www.plasticsurgery.org/documents/News/Statistics/2018/plastic-surgery-statistics-full-report-2018.pdf
https://doi.org/10.2188/jea.JE20120174
https://doi.org/10.1136/bmj.b3292
https://doi.org/10.1093/ajcn/77.5.1192
https://www.topendsports.com/testing/tests/girths.htm


A. A. Alsayed 
 

 
DOI: 10.4236/mps.2020.102004 30 Modern Plastic Surgery 
 

[9] Gordon, C.C., Churchill, T., Clauser, C.E., Bradtmiller, B., McConville, J.T., Teb-
betts, I. and Walker, R.A. (1989) Anthropometric Survey of U.S. Army Personnel: 
Methods and Summary Statistics. Final Report, Report No. NATICK/TR-89/044. 

[10] Gordon, C.C., Blackwell, C.L., Bradtmiller, B., Parham, J.L., Barrientos, P., Paquette, 
S.P., Corner, B.D., Carson, J.M., Venezia, J.C., Rockwell, B.M., Mucher, M. and 
Kristensen, S. (2015) 2012 Anthropometric Survey of U.S. Army Personnel: Me-
thods and Summary Statistics. Report No. NATICK/TR-15/007. 

[11] Liu, R., Guo, X., Peng, Q., Zhang, L., Lao, T.T., Little, T. and Chan, E. (2017) Strati-
fied Body Shape-Driven Sizing System via Three-Dimensional Digital Anthropo-
metry for Compression Textiles of Lower Extremities. Textile Research Journal, 88, 
2055-2075. https://doi.org/10.1177/0040517517715094 

[12] Dessalew, G.W., Woldeyes, D.H. and Abegaz, B.A. (2019) The Relationship between 
Anthropometric Variables and Race Performance. The Open Access Journal of 
Sports Medicine, 10, 209-216. https://doi.org/10.2147/OAJSM.S234067 

[13] Churchill, E., Laubach, L.L., Mcconville, J.T. and Tebbetts, I. (1978) Anthropome-
tric Source Book. Volume 1: Anthropometry for Designers. NASA, Houston, Doc-
ument ID: 19790003563. 

[14] McDowell, M.A., Fryar, C.D., Ogden, C.L. and Flegal, K.M. (2008) Anthropometric 
Reference Data for Children and Adults: United States, 2003-2006. National Health 
Statistics Report. https://doi.org/10.1037/e623932009-001 

[15] Stirling, M. (2002) National Anthropometry Survey of Female Firefighters. Design-
ing for Safety, Performance and Comfort. 

 

https://doi.org/10.4236/mps.2020.102004
https://doi.org/10.1177/0040517517715094
https://doi.org/10.2147/OAJSM.S234067
https://doi.org/10.1037/e623932009-001

	Applying Average Anthropometric Reference Measurements to Thigh Lift Surgical Design in Females: A Novel Technique
	Abstract
	Keywords
	1. Introduction
	2. Background
	3. Method
	4. Result
	5. Conclusion
	Data Availability
	Acknowledgements
	Conflicts of Interest
	References

