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ABSTRACT 
 

Background: Central obesity is a common associating problem in obese women, which leads to various diseases as it is related to a 

higher risk of hypertension, insulin resistance, heart disease, and type 2 diabetes mellitus. Objective: To determine the efficacy of 

cryolipolysis on abdominal subcutaneous fat in women with central obesity. Material and Methods: Sixty women with central obesity 

with the age ranged from 35-45 participated in this study at Radio and TV Union Medical Care. They were randomly assigned into 

three equal groups: Group (I) consisted of 20 women who received low caloric diet (around 1200 kcal) and cryolipolysis therapy. 

Group (II) consisted of 20 women who received low caloric diet (around 1200 kcal) and abdominal exercises. Group (III) consisted of 

20 women who received low caloric diet (around 1200 kcal) with cryolipolysis therapy and abdominal exercises. The study period was 

12 weeks. Waist circumference (WC), waist-hip ratio (WHR), body weight, body mass index, and ultrasonographic changes of 

abdominal subcutaneous fat were evaluated before and after the study. Results: There was a significant decrease in waist 

circumference, body weight, waist-hip ratio, body mass index, and abdominal fat thickness in all three groups. On comparing the 

results of the groups after treatment, there were significant differences in abdominal fat thickness, WHR, and WC between groups (I) 

and (II). Moreover, there were significant differences in WC, WHR, and abdominal fat thickness between groups III and I; and finally, 

there were significant differences in WC, WHR, and abdominal fat thickness between groups III and II. Conclusion: It can be 

concluded from the results of this study that cryolipolysis was more effective in reducing abdominal adiposity when applied along with 

abdominal exercises and diet control in women compared to when it was used alone. 
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Introduction 

Obesity is a medical condition by the accumulation of fat, which 

is tending to cause damage for health. [1, 2] Energy-rich food 

intake, bodily inactivity, and genetic susceptibility are the main 

causes of obesity. [3] Obesity is one of the causes of death and is 

increasing worldwide. [4, 5] Among the 20 most 

populouscountries, the highest rate of overweight in young 

adults and children is in the US (about 13%). Egypt tops the list 

of adult obesity rates, with about 35% (About 19 million 

Egyptian) overweight people. [6] In addition, obesity pestilence 

is quickly increasing in developing countries. [7] 

Moreover, central obesity is related to the elevated grads of fat. 

These results show that the party from having control over 

metabolic involvements like insulin resistance, diabetics and 

elevate cholesterol. Furthermore, the lowering of visceral fat 

regularly decreases the danger of cardiovascular disease. [8, 9] 

Central obesity is an ingredient of metabolic syndrome that 

plays an important role in the development of chronic heart 

diseases and some cancers by activating mediating agents of 

diabetics, dyslipidemia, systematic inflammation, etc. even 
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among persons with normal weight. [10] This danger increases by 

growing abdominal fat. [11] 

If body mass index (BMI) i.e. dividing one's weight by the 

square of his/her height, is 25-29.9 kg/m2, he/she is 

considered overweight [12] and when it exceeds 30 kg/m2 

he/she is considered obese. 

Bodyweight stays the same when the calorie intake is similar to 

calorie consumption. Through time, when people take extra 

calories than they burn, the energy balance seeks to weight 

increase. More agents that can lead to energy imbalances and 

weight gain include genes, where and how people live, eating 

habits, emotions and attitudes, income, and life habits. [13] 

Obesity treatment begins with lifestyle administration (diet, 

physicalactivity, and behavior modification), which include self-

observation of caloric intake and physical activity, goal setting, 

and retrogression protection. [14] 

Behavioral modification, diet, and exercise should be 

considered in obesity management. Other tools like 

pharmacotherapy for BMI of 27 kg/m2 or increase with 

comorbidity or BMI above 30 kg/m2, bariatric surgery for BMI 

of 35 kg/m2 with comorbidity or BMI above 40 kg/m2 should 

be utilized in behavioral modification for lowering consumed 

food and increase physical activity if possible. [15] 

Cryolipolysis is a technique utilized to damage fat cells by 

freezing. The first role is the controlled use of cooling, at the 

temperatures from +5 to −5 °C, to reduce non-invasive 

localized fat deposits, resulting in bodyreshaping. Exposure to 

cooling may cause apoptosis (programmed cell death) of 

subcutaneous fat tissue, without any clear harm to the overlying 

skin. [16] 

Abdominal muscle practice exercise has been recognized to 

excess the force and endurance of the abdominal muscles and 

reduce the size of abdominal subcutaneous fat cells. In a study, 

moderate 20-week exercise reduced the cell size around 18% in 

45 obese women; diet alone did not influence the cell size. [17] 

Liposuction clinical investigations have shown 21.7% small 

complications and 0.38% major complications. [18] Likewise, the 

incidence of great wound complications was 6.3%, and the 

great morbidity incidence was 6.8% during thirty days after the 

surgical procedure of body contouring. [19] 

 

Patients and Methodology 

I. Patients 

Sixty women with central obesity and age range from 35 to 45 

were selected from Radio and TV union medical Care, Cairo, 

Egypt. The study was conducted in Physical Therapy out 

Patients Clinic of Radio and TV union medical care, Cairo, 

Egypt, during a period from June 2016 to March 2017. 

All patients received a complete explanation of the objectives 

and procedures of the study. They received and learned the 

exchange list of food and written informed consent was signed 

by each patient before participation in the study. Before starting 

the program, a complete history and physical examination were 

taken from all patients with particular attention paid to identify 

any long-term complications of obesity. The Ethics Committee 

of Faculty of Physical Therapy, Cairo University, Egypt 

(P.T.REC/012/001151) was reviewed and approved this 

study. 

Patients were chosen under the following criteria: Sixty obese 

women with central obesity, their age range was 35-45 years. 

Their waist circumference was >90 cm and their waist-hip ratio 

was >0.85. They were randomly assigned to three equal groups 

(I, II, & III). 

Patients with one of the following criteria were excluded from 

the study: chronic respiratory disorders, cardiovascular 

problems, diabetic patients, presence of skin diseases in 

abdominal regions that prevent the use of cryolipolysis therapy, 

women with kidney or liver disease, women with any back 

dysfunctions that prevent them make abdominal exercises, 

women engaged in another program of exercise training. 

II. Instrumentations: 

A. Evaluative equipment and tools: 

 Standard weight and height scale (TAY-20-RT) was 

used to measure the weight and height of each 

woman. 

 Tape measurement (Fiber Glass Tape, China): It 

was used to measure the waist and hip 

circumferences to calculate the waist-hip ratio for 

each woman in the study. 

 Food frequency questionnaire: All women in the 

study were given a list of around 100 food items 

indicating their intake (frequency and quantity) per 

day, week, and month. 

 Ultrasound imaging device (Medson, Korea, 5–13 

MHz): It was used to measure the abdominal 

subcutaneous fat thickness. 

 

B. Treatment equipment and tools: 

 Cryolipolysis device (3-max cool shaping, Korea). 

 Low-calorie diet (around 1200 kcal) list. For diet 

control 

Procedures: 
Assessment procedures: 

Assessment of each woman in the three groups before and after 

the study was performed as follows: 

a) Weight and height measurements 

Weight and height of each woman were measured using weight 

and height scale and then BMI for each woman was calculated 

using the following formula: BMI= weight (kg)/height (m2). [20] 

b) Waist and hip circumference measurements: 

At the end of gentle expiration, waist circumference was 

measured at the level between the iliac crest and the costal 
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margin. The hip circumference was measured at the widest 

level over the buttocks with the female in standing position. 

Then the waist/hip ratio was calculated for each woman by 

dividing the waist circumference by the hip circumference. [21] 

c) Ultrasound imaging: 

Subcutaneous adipose tissue (SAT) thickness was assessed using 

B-mode ultrasound (Medson, Korea, 5–13MHz). For the 

assessment, women were placed in the supine position with 

buttocks, heels, and shoulders in contact with the bed. The 

thickness of subcutaneous fat was measured by the placement of 

a 7.5-MHz probe using gel perpendicular to the skin positioned 

2 cm above, below, right, and left to the umbilical scar without 

pressure on the abdomen in order not to distort the 

measurement. Each of the measurement locations were marked 

with ink on the skin in order to standardize the transducer 

position. Longitudinal scans were obtained along the middle 

line (linea alba). The subcutaneous fat thickness is the distance 

between the skin–fat barrier andthe anterior surface of the linea 

alba. [19] Example of sonographic measurements of women in 

group III in this study is shown in figures (1) and (2). 

 

 
Fig (1) subcutaneous fat thickness pre-study 

 

 
Fig (2) subcutaneous fat thickness post-study 

d) Dietary assessment: 

1) 24 Hours Dietary Recall: 

All women in the study were asked to recall all food and drink 

taken in the previous 24 hours. 

 

2) Dietary history: 

All women in the study were asked for details about intake, 

types, amount, frequency, and timing needs to obtain. 

Treatment procedures: 
 Each woman in all groups received a diet plan list around 

1200 kcal and learned about the uses of the exchange list 

and food calories tables. Each woman in groups (I) and 

(III) was given instructions about the treatment 

procedures and the benefits of cryolipolysis and each 

woman in groups (II) and (III) was given instructions 

about the abdominal exercises. 

The procedure of cryolipolysis:  

 Each woman in groups (I) and (III) were told to stay in a 

supine position with the abdominal area uncovered for 

application of cryolipolysis device. 

 Abdominal area divided into 4 zones according to the size 

of the cryolipolysis cup. 

 Each zone was covered by cryolipolysis sheet to prevent 

skin burn and put the cup on each zone.  

 A vacuum was applied through this cup applicator, which 

ultimately sucked in the treated roll of fat. The patient 

felt a firm pulling sensation during this action. In the first 

ten minutes, the temperature within the cup was 

gradually lowered until it reached a predetermined 

temperature of about -5 or -6 °C, thereby slowly freezing 

the fat cells within the roll of fat. The cup applicator 

stayed in contact with the treated roll of fatthrough the 

suction process for 30min, each area, treated with any 

single cup applicator required 45 minutes of cooling per 

zone with a total of three hours for the whole abdominal 

area, each woman received one session every 4 weeks for 

3 months (a total of three sessions). 

The procedure of abdominal exercises: 
The women started the abdominal crunch exercise from the 

resting position and were instructed to raise their shoulders and 

head upward until their shoulder blades cleared the table. The 

proper performance of the two exercises was verbally explained 

to the participants before the procedure began. All participants 

were instructed on how to perform abdominal exercises 

according to procedures described by Richardson et 

al.[22]Every contraction was held for 3 to 5 seconds, with a 

resting time of 6 to 10 seconds between each repetition. [23] 

Abdominal crunch: 

Lying on the back, knees bent, hands pointed to knees and 

legsflat on the bed, shoulders were raised until touching the 
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kneecaps with fingers and then returned to the starting position 

for 1 repetition. [24] 

Cross crunch: 

Lying supine with knees bent and feet on bed and hands pointed 

to the knees then lift and rotate hands over to opposite knee. 

This procedure was repeated ten times and after that, the same 

procedure was done on the opposite side (knee) for 1 set.[25] 

Each woman in the groups (II) and (III) participated in 

abdominal crunch exercises (abdominal crunch and cross 

crunch) 10 repetitions in 1 set for 3 sets (10×3) for each type of 

crunch exercise, 3 times/week for 12 weeks. 

Statistical procedures: 
In this study, the mean, the standard deviation, and the standard 

error were calculated for each group in the study. The mean, 

the standard deviation were used as a primary source of 

connecting facts about each parameter to measure central 

tendency.  

Paired t-test was used to compare within each group and to 

detect the level of significance in each group. ANOVA was used 

to detect significance level between the two groups 

(comparison). The SPSS software was utilized for data analysis 

and the level of significance was set at 0.05 level. 

Results 

This study was carried out to determine the impact of different 

noninvasive treatment methods on abdominal subcutaneous fat 

in women with central obesity. Comparing the common 

properties of the topics of the three groups showed that there 

was no considerable variation among the three groups in the 

mean age, weight, height, BMI, waist circumference (WC) or 

waist-hip ratio (W/H) (p > 0.05) as reported in Table (1). 

The results showed that there was a considerable reduction in 

superior abdominal fat thickness by 24.23%, 12.39%, and 

35.89% in groups I, II, & III, respectively; inferior abdominal 

fat thickness by 23.65%, 12.39%, and 34.73% in groups I, II, & 

III, respectively ; right abdominal fat thickness by 27.54%, 

13.28%, and 40.93% in groups I, II, & III respectively; left 

abdominal fat thickness by 27.11%, 12.38%, and 41.72% in 

groups I, II, & III, respectively; waist circumference by 

10.37%, 4.96%, and 15.04% in groups I, II, & III respectively 

and W/H ratio by 4.8%, 1.9%, and 11.42% in groups I, II, & 

III, respectively. On post-treatment comparing the results of 

the 3 groups, there were significant differences in abdominal fat 

thickness, WHR, WC and between groups (I) and (II); 

significant differences in abdominal fat thickness, WHR, and 

WC between groups (III) and (I); and finally there were 

significant differences in WC, WHR, and abdominal fat 

thickness in groups (III) and (II) (Table (2)). 

 

Table 1. Descriptive statistics and ANOVA test for the mean age, weight, height, and BMI of 

the three groups (Groups I, II, and III). 

 

Group I Group II Group III p-

value 
Sig 

 ±SD  ±SD  ±SD 

Age (years) 40.6 ± 3.42 40 ± 3.69 41.15 ± 3.77 0.6 NS 

Weight (kg) 86.05 ± 4.77 87.1 ± 4.94 85.4 ± 4.97 0.54 NS 

Height (cm) 165.05 ± 3.67 165.1 ± 3.69 164.3 ± 3.94 0.75 NS 

BMI (kg/m²) 31.71 ± 1.43 32.54 ± 2.69 32.21 ± 2.81 0.55 NS 

WC (CM) 111.85 ± 6.76 109.75 ± 5.6 112.65 ± 5.63 0.29 NS 

W/H ratio 1.04 ± 0.03 1.05 ± 0.03 1.05 ± 0.01 0.68 NS 

: Mean, SD: Standard deviation, p value: Probability value, NS: Non significant 

III. Results of the pre- and post-treatment 

mean values of WC, W/H ratio, and 

abdominal fat thickness of the three 

study groups pre and post the study: as 

shown in Table (2) 

 

Table 2: Mean values and standard deviations of anthropometrics and sonographic 

measurements before and after the treatment in the three groups. 

 
Groups 

Pre-study 

Mean±SD 

Post-study 

Mean±SD 
p-value % of improvement 

Waist circumference 

(CM) 

 

I 111.85 ± 6.76 100.25 ± 6.88 0.0001* 10.37% 

II 109.75 ± 5.6 104.3 ± 5.49 0.0001* 4.96% 

III 112.65 ± 5.63 95.7 ± 5.01 0.0001* 15.04% 

p-value 0.75** 0.0001* 

f-value 0.28 15.55 

 

W/H ratio 

 

I 

 

1.04 ± 0.03 

 

0.99 ± 0.02 

 

0.0001* 

 

4.8% 





Hisham A. Al-waseif et al.: Ultrasonographic changes of abdominal subcutaneous fat after different noninvasive treatment methods 

Journal of Advanced Pharmacy Education & Research | Apr-Jun 2020 | Vol 10 | Issue 2                                                                      183 

 

II 1.05 ± 0.03 1.03 ± 0.04 0.0001* 1.9% 

III 1.05 ± 0.01 0.93 ± 0.01 0.0001* 11.42% 

 

Among groups 

 

p-value 

 

0.68** 

 

0.0001* 

f-value 0.38 71.13 

 

Superior abdominal 

fat thickness (cm) 

 

I 

 

4.91 ± 0.66 

 

3.72 ± 0.66 

 

p = 0.0001* 

 

24.23% 

II 4.76 ± 0.63 4.17 ± 0.56 0.0001* 18.12% 

III 4.82 ± 0.61 3.09 ± 0.61 0.0001* 35.89% 

 

Among  groups 

 

p-value 

 

0.75** 

 

0.0001* 

f-value 0.28 15.55 

 

Inferior abdominal 

fat thickness (cm) 

 

I 

 

5.03 ± 0.64 

 

3.84 ± 0.71 

 

p = 0.0001* 

 

23.65% 

II 4.92 ± 0.61 4.31 ± 0.57 0.0001* 20.39% 

III 4.98 ± 0.61 3.25 ± 0.61 0.0001* 34.73% 

 

Among groups 

 

p-value 

 

0.85** 

 

0.0001* 

f-value 0.15 13.73 

 

Right abdominal fat 

thickness (cm) 

 

I 

 

4.61 ± 0.54 

 

3.34 ± 0.58 

 

0.0001* 

 

27.54% 

II 4.29 ± 0.54 3.72 ± 0.57 0.0001* 13.28% 

III 4.47 ± 0.59 2.64 ± 0.56 0.0001* 34.94% 

 

Among groups 

 

p-value 

 

0.19** 

 

0.0001* 

f-value 1.68 18.08 

 

Left abdominal fat 

thickness (cm) 

 

I 

 

4.61 ± 0.54 

 

3.36 ± 0.58 

 

0.0001* 

 

27.11% 

II 4.28 ± 0.54 3.75 ± 0.55 0.0001* 12.24% 

III 4.41 ± 0.63 2.57 ± 0.63 0.0001* 41.72% 

 

Among groups 

 

p-value 

 

0.19** 

 

0.0001* 

f-value 1.68 20.54 

    

SD: Standard Deviation, ↑: increase, t-value: unpaired t value, P-value: Probability Level, **: Nonsignificant, *: Significant 

 

Discussion 

Abdominal obesity is the excess levels of visceral fat and has 

been known as a significant risk factor for metabolic syndrome, 

T2DM, and CVD. [26] 

 Waist circumference (WC) measurement is an appropriate 

method for estimating the degree of central fat distribution. 

This method has been confirmed as a very beneficial method for 

estimating those at high risk of ‘metabolic complications’ of 

obesity and estimated health problems as an outcome of weight 

gain in the abdomen. [27] 

Cryolipolysis is a novel and promising step to reduce 

nonsurgical fat and body contouring and an alternative to 

invasive methods such as liposuction. This procedure 

dramatically reduces fat when used in localized adiposities. This 

mechanism was performed by using an applicator in the 

purposed region at a specific cooling temperature that targets 

adipocytes while sparing the skin, vessels, nerves, and muscles. 
[28] 

 The objective of this research was to investigate the effect of 

different noninvasive treatment methods on abdominal 

subcutaneous fat in women with central obesity. Sixty sedentary 

obese women with central obesity, aged from 35-45 years were 

included in this research. They were randomly divided into 

three groups: Group (I) consisted of 20 women, receiving a 

low-calorie diet (about 1200 kcal) and cryolipolysis treatment. 

Group (II) included 20 women. They received abdominal 

exercises and a diet with a low calorie (about 1200 kcal). Group 

(III) included20 women, who received a low-calorie diet (about 

1200 kcal) with cryolipolysis therapy and abdominal exercises. 

The study period was 12 weeks. 

Analysis of the results of the present study revealed that the 

combination of cryolipolysis therapy, diet, and abdominal 

exercises (group III) had the most positive effect (reduction) in 

WC, W/H ratio, and abdominal subcutaneous fat as WC and 
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W/H ratio decreased by 15.04% and 11.42%, respectively and 

superior, inferior, right, and left abdominal fat thickness 

decreased by 35.89%, 34.73%, 40.93%, and 41.72%, 

respectively, while in group (I), WC and W/H ratio decreased 

by 10.37% and 4.8%, respectively and the superior, inferior, 

right, and left abdominal fat thickness decreased by 24.23%, 

23.65%, 27.54%, and 27.11%, respectively. In group II, WC 

and W/H ratio decreased by 4.96% and 1.9%, respectively and 

superior, inferior, right, and left abdominal fat thickness 

decreased by 12.39%, 12.39%, 13.28%, and 12.38%, 

respectively. 

The results of the current study are supported by the results of 

Krueger, who reported in his clinical studies that after one 

treatment session, cryolipolysis reduced subcutaneous fat at the 

treatment site by up to 25%. Advancement was seen in 86% of 

treated objects. The patient satisfaction is higher than with 

other techniques used for non-invasive lipolysis. [29] 

Ferraro et al., 2012 [30]reported that there was a considerable 

reduction in the waist circumference with an average decrease 

of 4.45 cm by the end of the treatment duration. Moreover, 

initial human and animal investigations have shown a 20-80% 

reduction in the superficial fat layer thickness, after a single 

cryolipolysis treatment. [31]Findings from the clinical studies 

have demonstrated the efficacy and safety of cryolipolysis in 

humans. [32] 

Other previous studies found that fat cells are more susceptible 

to cold than other types of cells and that controlled cold 

exposure of adipocytes lead to apoptosis and the resultant death 

of fat cells without affecting surrounding structures. [33] 

Zelickson et al., 2015 [34] carried out research with 42 

patients who were subjected to a single usage of cryolipolysis in 

the thigh area. They observed a considerable decrease in the fat 

layer during circumference measurement and ultrasound images 

16 weeks after therapy. Meanwhile, its technique is not fully to 

comprehend, it is approved that vacuum suction with adjusted 

heat extraction prevents blood flow and influencing 

crystallization of the targeted adipose tissue upon completion of 

cryolipolysis. [35] 

Another mechanism suggests that the initial cold ischemic injury 

and the injury of crystallization induced by cryolipolysis is 

enhanced by ischemia-reperfusion injury, leading to the 

generation of reactive oxygen species, activation of apoptotic 

pathways, and increase of cytosolic calcium levels. Finally, cold 

ischemic and crystallization injury of the targeted adipocytes 

lead to apoptosis of the cells and a noticeableinflammatory 

response, leading to their removal from the treatment site after 

several weeks. [16] 

There is supportive proof that intracellular “lipid ice” consists at 

about 10.0°C (than with water ice at 0 °C). The presence of 

lipid ice may be participating in the occurring death or late 

apoptosis of fat cells. Through cold ischemic damage, other 

recognized techniques that elevate cell death are concerning to 

disturbances in osmoregulation (cell edema), lowering Na-K-

ATPase activity and adenosine triphosphate levels, and 

intracellular lactic acidosis. [36] 

Dover et al., 2009 [37] estimated that the utilize of cryolipolysis 

for the fat level lowering of the flanks (love handles) and back 

(back fat pads). Pre-programmed therapy was utilized to 

control the ratio of heat and period therapy. A contralateral, 

untreated region preserved. The temporary outcomes showed 

that from 32 topics, the performance is estimated by three 

performance mechanisms: ultrasound measurement of fat layer 

lowering than with pre-treatment and post-treatment. The 

results showed that the ultrasound measurements possessed on 

a subset of 10 topics explained a fat layer lowering in 100% of 

these topics with an intermediate lowering of 22.4% at 4 

months post-therapy. Safety of the cryolipolysis procedure was 

also explained with these temporary results as there were no 

device-related retrograde events reported. 

Carruthers et al., 2014[38] illustrated that the cryolipolysis 

may promote neocollagenesis by extension of the fibroblasts. 

Other than for the appropriate surface applicator, most 

cryolipolysis therapy is delivered utilizing vacuum applicators. 

The vacuum suctions that withdrawal the tissue bulge into the 

therapy cup may supply moderate extension to the skin and 

contribute to neocollagenesis. 

The results of an investigation [16] showed that there was a 

significant reduction in the fat layer during ultrasound images 

after a single therapy of cryolipolysis. In the study by Stevens 

and Bachelor (2015) [39] who studied 40 patients as topics, 

ultrasound information specified considerable fat layer 

lowering. 

In a meta-analysis study [40], it wasobserved that reduction of 

visceral adipose tissue may be by practice exercise without any 

diet in people with obesity. The study was in agreement with 

the study by Ismael et al., 2012 [41] who reported in their meta-

analysis that practicing aerobic exercise has significant results at 

decreasing visceral adiposity tissue (VAT). 

Katch et al., 2013[42] tested the fat cell volume of fat tissue after 

the biopsy to research the influence of exercise on subcutaneous 

adipose tissue. After examining 19 young Caucasian men to 

exercise for four weeks, the investigators explained that an 

advanced straighten up practice exercise program may be due to 

a considerable lowering in adipose cell volume of the 

abdominal, gluteal, and subscapular areas. While there was no 

discrimination utilize of applied under the skin fat over the 

abdominal area, four weeks of the abdominal practice exercise 

was enough may be due to lowering the fat cell volume. 

The results of Kostek et al., 2007 [43] agreed with the result of 

this study as they found a significant reduction in the 

subcutaneous fat in the trained arm compared to the untrained 

arm after twelve weeks of supervised resistance training when 

measured by the skinfold technique. 

Katja et al., 2009 [44] observed considerably reduced fat pad 

mass and adipocyte volume in the study group than the 

sedentary controls. Exercise training also encouraged a 

significant decrease in the number of cells in the visceral fat of 

great-fat diet-fed rats. Generally, practical exercise has stopped 

the influences of the diet with high fat on properties of adipose 
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tissue and these outcomes were noticeable in visceral than in 

under the skin fat. 

Pontiroli et al., 2009 [45]found that changes of waist 

circumference and BMI are the leading forces for changes of 

both subcutaneous adiposity tissue (SAT) and visceral adiposity 

tissue (VAT) and that changes of SAT and VAT are correlated 

to each other. In addition, changes in weight and VAT, are 

associated with metabolic changes more than changes in SAT, in 

particular reduction of insulin levels. 

There are few studies examining the effect of abdominal 

exercise on the amount of abdominal fat and reporting 

conflicting results. Vispute et al., 2011 [46] showed that 

abdominal exercises were influential to excess abdominal 

strength but were not influential in lowering the amount of 

abdominal fat. Many people try to decrease their waistline by 

just implementing abdominal exercises perhaps may be due to 

demands made by different abdominal apparatus 

advertisements. The results of this research can help people to 

comprehend that abdominal exercise alone is not enough to 

reduce waistline or under-skin abdominal fat. It is probably 

essential to contain aerobic exercise only with lowering power 

intake to have addition appropriate alterations in body fat 

percentage. 

Similar research by Ramírez-Campillo et al., 2013 [47] found that 

27 days of abdominal exercise did not promote centralize fat 

mobilization from the abdominal region. 

Conclusion: 

It can be concluded that cryolipolysis and abdominal exercises 

can reduce the abdominal subcutaneous fat, while the 

combination of both methods in the same program has more 

significant effects on the abdominal subcutaneous fat in women 

with central obesity, which may decrease its complications and 

morbidities. 
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