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Abstract: The purpose of this study was to investigate the effect of the ultrasonic cavitation
versus low level laser therapy in the treatment of abdominal adiposity in female post gastric
bypass. Subjects: Sixty female suffering from localized fat deposits at the abdomen area after
gastric bypass were divided randomly and equally into three equal groups Group (1): were
received low level laser therapy plus bicycle exercises and abdominal exercises for 3 months,
Group (2): were received ultrasonic cavitation therapy plus bicycle exercises and abdominal
exercises for 3 months, and Group (3): were received bicycle exercises and abdominal exercises
for 3 months. Methods: data were obtained for each patient from waist circumferences, skin
fold and ultrasonography measurements were done after six weeks postoperative (pre- exercise)
and at three months postoperative. The physical therapy program began, six weeks post-
operative for experimental group. Including aerobic exercises performed on the stationary
bicycle,  for  30  min,  3  sessions  per  week  for  three  months Results: showed a statistically
significant decrease in waist circumferences, skin fold and ultrasonography measurements in
the three groups, with a higher rate of reduction in Group (1) and Group (2) .Also there was a
non-significant difference between Group (1) and Group (2). Conclusion: these results
suggested that bothlow level laser therapy and ultrasonic cavitation had a significant effect on
abdominal adiposity after gastric bypass in female.
Keywords: Gastric Bypass, Low level laser therapy, Ultrasonic cavitation, obesity.

Introduction

Obesity is the most common metabolic disorder in human: there are many etiological causes for
obesity. Excess fat accumulation caused by imbalance between energy intake and expenditure1.

Obesity is an increasingly significant health problem. Over 4 decades, the prevalence of obesity (BMI
>30 Kg/m2) has increased from 13 % to 31% in adults, concurrent increases occurred in adolescents and
children. Obesity is especially common in developed country2.

Abdominal  obesity  is  known  as  belly  fat  or  clinically  as  central  obesity,  is  the  accumulation  of
abdominal fat resulting in an increase in waist size. There is a strong correlation between central obesity and
cardiovascular disease3.

Gastric bypass procedures (GBP) are any of a group of similar operations that first divides the stomach into a
small upper pouch and a much larger lower "remnant" pouch and then re-arranges the small intestine to connect
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to both. Surgeons have developed several different ways to reconnect the intestine, thus leading to several
different GBP names. Any GBP leads to a marked reduction in the functional volume of the stomach,
accompanied by an altered physiological and physical response to food4.

Low-level laser therapy has been applied in many medical fields, and low-level laser irradiation has
been adopted in acupuncture .Laser acupuncture was found to be effective in the treatment of visceral
postmenopausal obesity when combined with low- calorie diet .A recent clinical observation showed that laser
acupuncture alone could reduce body weight (BW) and body mass index (BMI) in obese persons, but the study
lacked a placebo control. Moreover, the influence of laser acupuncture on body composition was unclear, and
further scientific evidence for the efficacy of laser acupuncture for obesity should be presented5.

Ultrasonic cavitation has recovered its leading role due to effects achieved through its application at
emission frequencies significantly higher than the frequencies currently used in the field of aesthetic medicine.
The cavitation phenomenon takes place when a fluid medium, in this case, a biological one, is reached by the
ultrasonic wave. Such wave consists in compression-expansion cycles produced at high speed that is directly
related to the workflow of the equipment ultrasonic generator. Compression phases exert positive pressure on
the fluid whereas expansion phases exert negative pressure. During compression phases, the fluid molecules
tend to move closer; but, they tend to move away during expansion phases. Furthermore, phases repeat, micro-
bubbles show a progressive enlargement that causes their collapse and implosion producing shockwaves
emission. The high pressure exerted by compression phases on expanded cavities causes micro-bubbles’
collapse. This process is named as cavitation phenomenon6.

Therefore this current study is an attempt to investigate the efficacy of low level laser therapy versus
ultrasound cavitation in treatment of abdominal obesity post gastric bypass.

Subjects:-

Sixty female suffering from localized fat deposits at the abdomen area after gastric bypass.Their
weights ranged from 70 to 85 kilograms. Their ages will be ranged from 30-40years.They were divided
randomly and equally into three equal groups Group (1): Twenty female suffering from localized fat deposits at
the abdomen area after gastric bypass, they were received low level laser therapy plus bicycle exercises and
abdominal exercises for 3 months, Group (2):Twenty female suffering from localized fat deposits at the
abdomen area after gastric bypass, they were received ultrasonic cavitation therapy plus bicycle exercises and
abdominal exercises for 3 months, and Group (3):Twenty female suffering from localized fat deposits at the
abdomen area after gastric bypass, they were received bicycle exercises and abdominal exercises for 3 months.
The treatment started 6 weeks after gastric bypass operation in all patients.

Measurement procedures:

Equipment:

a) Measuring equipment:

1. Plastic tape measurement to measure abdominal circumferences.
2. Electronic skin caliper to measure skin fold.
3. Ultrasonography

Weight scale: to measure the weight and height for detection of BMI.

b) Therapeutic equipment:-

1 - Low level laser therapy device:

The Lapex 2000 BCS (LipoLaser) is a 100% Non-invasive, laser-based, spot fat reduction and body
contouring system. Offering the relaxation of a 40-minute massage with the benefits of inch loss without a
painful incision, the Lapex 2000 BCS (LipoLaser) uses laser energy to safely (and painlessly) penetrate the skin
and target specific adipose (or fat cells) , time of application 30min for 3months.
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2- Ultrasonic cavitation device:.

Ultrasound cavitation device (MB-09 made in Italy) .Technical parameters: Voltage: AC 110 V, AC
220 V, Power: ≤ 350 W, Frequency: 1 MHz /0.8 MHz/0.4MHz and Vacuum pressure: 0.1 MPa

Bicycle ergometer: Electronic bicycle ergometer (Universal, made in New York, USA) equipped with pedals,
electronic break, adjustable seat, handle bar, display screen and foot straps also provided with programmable
control unit.

Procedures of the study:

The procedures of the study were classified into the following:

A) Measuring procedures:

Plastic tape measurement to measure abdominal circumferences:

Abdominal circumferences was measured in centimeter with the patient in standing position by applying a
plastic tape at the level of umbilicus, above umbilicus by 5 centimeter and below the umbilicus by 5 centimeter7

Electronic skin caliper:

 Abdominal skin folds were measured in centimetre with the patient in supine position by skin fold
calliper, the most prominent point in the abdomen is marked; skin and subcutaneous tissues at that point will be
pinched between the thumb and the forefinger and gently pulled away from the underlying muscles. Then, while
the grasp is maintained, the calliper will be placed over the skin fold and left in its place for 3 seconds, and then
the value will be recorded8.

Ultrasonography:

Ultrasound imaging is based on the different acoustic properties of different tissues. During
measurement; the patient will usually in a supine position. It was necessary to remove any air bubble prior to
examination by immersing the tip of the probe in saline and massaging the tip very gently with a bent swab.
When imaging, the transducer will positioned perpendicular to the skin to avoid obliquity and to prevent errors
during determination of skin thickness. A thick layer of ultrasound gel is applied to improve near field visibility
and avoid tissue compression, which will alter measurements of tissue thickness9.

B) Therapeutic procedures:

Ultrasonic cavitation:

The session protocol was performed under the following methods:

1. The patents should drink some water before the treatment.
2. Clean the skin with alcohol cotton.
3. Application of neutral gel on the area to be treated.
4. Application treatment of ultrasound cavitation for approximately 15 minutes on each area of
5. Cavitation frequency will be 40 KHz.
6. Duration 1 time per week for 3 months10.

Low level laser therapy:

- Each patient was placed into a comfortable supine lying position.
- The therapist position strides standing beside patient for observation any problems.
- Both the patient and the therapist wore protective eye glasses.

1. Two smaller probes lasers were placed over the appropriate lymphatic glands and hold in place.
2. The Lapex BCS lipolaser was switched on for 10 minutes, then was re-located and was turned on for

other 10 minutes; this was repeated until all the spot fatty areas were treated, usually in 40 minutes.

3- In order to increase the body's ability to remove the triglycerides (the broken down fat cells) it will be
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necessary to assist  this  natural  process  by increasing the metabolic  rate.  This  can be achieved in a  number of
ways but they all involve some form of exercise. The use of a whole body vibration plate machine for about 10
minutes is effective right after the treatment. The treatment was applied 2 day per week for 3 months11.

Bicycle Ergometer treatment protocol:

The procedure of this protocol was achieved under the following steps:  -when  the  patient  attended  the
treatment, they received full explanation to the purpose of the treatment, the therapeutic and physiological
benefits of this method of treatment.

The patient sat on stationary bicycle ergometer with her back in relaxed position, before exercise the
limit  of  subject  tolerance  was  assessed  by  exercise  test  which  is  comprised  a  3  minute  control  period  of  un
loaded pedaling, followed by an incremental ramp on a cycle ergometer at a rate of 10 W per minute to the limit
of subject tolerance.

Then the subject cycle at 30 W for warming up, and then the intensity will increased every 60 seconds
by 15 W until exhaustion, then the subject cycle at 30 W for cooling down. Duration will be 30 minutes
/sessions, each patient received 3 sessions per weeks for 2 months12.

Low caloric diet protocol:

Patients began adding thicker liquids that are high in protein and low in fat and sugar. (For examples,
see the list below.) They might use high-protein, low-calorie liquid supplement drinks or powders to meet your
protein requirements during this period. Daily caloric intake did not exceed 400 calories. They drank 1 to 1.5
liters of water or other non-caloric liquids per day.

Recommended thicker liquids:

· Nonfat or 1% milk, if you can tolerate milk.
· Lactose-free or soy-based low-calorie drinks.
· Sugar-free pudding.
· Sugar-free, nonfat yogurt.
· Low-fat cottage cheese.
· Blended broth-based soup or other low-fat soups13.

Statistical procedures:

Data collection:

Data were collected three times as follow: before starting (pretreatment) & after three months post -
treatment…

N.B physical therapy treatment was beginning after six weeks of operation.

Data analysis:

- In this study, the mean, standard deviation and standard error were calculated for all variables in both
groups.

- Paired "t" test was used also to compare results before and after treatment in the same groups of the study.

- Comparison was applied by ANOVA test to compare among three groups of the study.
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Results:

1- General characteristics (age, weight and height) among three groups of the study.(Table 1)

Group(1) Group (2) Group (3) ANOVAItems
Mean ±SD Mean ±SD Mean ±SD F

S

Age (years) 34.50 ±2.94 34.95 ±3.05 34.70 ±2.94 0.114 NS
Weight (Kg) 81.10 ±2.38 80.95 ±2.39 81.00 ±2.498 0.020 NS
Height (cm) 159.00 ±3.41 158.40 ±4.12 158.65 ±3.54 0.132 NS

*SD: standard deviation, P: probability, S: significant. NS: non-significant

2-Body weight results among three groups:

Table (2) revealed the ANOVA results for the Body weight pre and post treatment among three groups
of the study. There was no significant difference in pre treatment values. But there was a significant difference
in the posttreatment values (P<0.05) .

Table (2): Comparison between body weights among three groups of the study.

Body weight
Pre- treatment Post- treatment

Items

Group (1) Group (2) Group (3) Group (1) Group (2) Group (3)
Mean 81.10 80.95 81.00 67.60 67.55 73.90
±SD ±2.38 ±2.39 ±2.38 ±5.30 ±5.59 ±2.46
F .020 12.20
S NS S

*SD: standard deviation, S: significant. NS: non-significant

3-Comparison of the results of BMI among three groups:

Table (3) revealed the ANOVA results for the BMI pre and post treatment among three groups of the
study. There was no significant difference in pre treatment values. But there was a significant difference in the
posttreatment values (P<0.05) .

Table (3): Comparison between BMI among three groups of the study.

BMI
Pre- treatment Post- treatment

Items

Group (1) Group (2) Group (3) Group (1) Group (2) Group
(3)

Mean 32.10 32.06 32.16 26.68 26.87 29.23
±SD ±1.00 ±1.12 ±1.54 ±2.47 ±2.69 ±1.05

F 0.034 8.348
S NS S

*SD: standard deviation, S: significant. NS: non-significant

4-Comparison of the results of waist circumference among three groups:

Table (4) revealed the ANOVA results for the waist circumference pre and post treatment among three
groups of the study. There was no significant difference in pre treatment values. But there was a significant
difference in the posttreatment values (P<0.05).
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Table (4): Comparison between waist circumferences among three groups of the study.

Waist circumference
Pre- treatment Post- treatment

Items

Group (1) Group (2) Group (3) Group (1) Group (2) Group (3)
Mean 100.45 100.60 100.70 79.30 80.05 92.55
±SD ±2.23 ±2.47 ±2.53 ±15.15 ±15.55 ±6.80

F 0.054 6.415
S NS S

*SD: standard deviation, S: significant. NS: non-significant

4-Comparison of the results of skin fold among three groups:

Table (5) revealed the ANOVA results for the skin fold pre and post treatment among three groups of
the study. There was no significant difference in pre treatment values. But there was a significant difference in
the posttreatment values (P<0.05) .

Table (5): Comparison between skin fold among three groups of the study.

Skin foldItems
Pre- treatment Post- treatment

Group (1) Group (2) Group (3) Group (1) Group (2) Group (3)
Mean 6.92 6.78 6.87 3.85 3.98 5.90
±SD ±1.44 ±1.35 ±1.37 ±.796 ±.780 ±1.605

F 0.051 20.712
S NS S

*SD: standard deviation, S: significant. NS: non-significant

5-Comparison of the results of ultrasonography among three groups:

Table (6) revealed the ANOVA results for the ultrasonography pre and post treatment among three
groups of the study. There was no significant difference in pre treatment values. But there was a significant
difference in the posttreatment values (P<0.05) .

Table (6): Comparison between ultrasonography among three groups of the study.

Ultrasonography
Pre- treatment Post- treatment

Items

Group (1) Group (2) Group (3) Group (1) Group (2) Group (3)
Mean 4.49 4.55 4.57 2.47 2.65 0.30
±SD ±0.55 ±0.46 ±0.22 ±.0.50 ±0.68 ±1.605

F 0.179 11.373
S NS S

*SD: standard deviation, S: significant. NS: non-significant

6-Comparison of the results between LASER and Cavitation groups:

Table (7) revealed the t-test results for the waist circumference, skin fold and ultrasonographypre and
post treatment between LASER and cavitation groups. There was no significant difference in the pretreatment
and posttreatment values (P>0.05) .
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Table (7): Comparison between body weights between LASER and cavitation groups

  *SD: standard deviation, NS: non-significant

Waist circumference Skin fold Ultrasonography

Pre- treatment Post- treatment Pre- treatment Post- treatment Pre-
treatment

Post-
treatment

Pre- treatment Post-
treatment

Items

LASER
group

Cavitation
group

LASER
group

Cavitation
group

LASER
group

Cavitation
group

LASER
group

Cavitation
 group

LASER
group

Cavitation
group

LASER group Cavitation
group

Mean 100.45 100.60 79.30 80.05 6.92 6.78 3.85 3.98 4.49 4.55 2.47 2.65

±SD ±2.23 ±2.47 ±15.15 ±15.55 ±1.44 ±1.35 ±.796 ±.780 ±0.55 ±0.46 ±.0.50 ±0.68

t-value 0.054 0.041 0.051 0.012 0.179 0.073

S NS NS NS NS NS NS
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Discussion

Abdominal obesity, also known as beer belly, beer gut, pot belly or clinically as central obesity, is when
excessive abdominal fat around the stomach and abdomen has built up to the extent that it is likely to have a
negative impact on health. There is a strong correlation between central obesity and cardiovascular disease14.

The current study was an attempt to investigate the efficacy of low level laser therapy versus ultrasound
cavitation in treatment of abdominal obesity post gastric bypass.

The results obtained in the present study indicated that both low level laser therapy and ultrasonic
cavitation had a significant effect on abdominal adiposity after gastric bypass in female.

These findings of the present study were agreed with15,16,17,18,19,20,21,22,23,24,25,26.

Studies on low level laser therapy ( LLLT) indicate "Liquefaction" or release of stored fat in adiposities
by opening of the cell membrane after a short treatment. Fat cells that were not exposed to the laser treatment
looked like round grapes. Eighty percent of the fat was released from the fat cells after 4 min of laser light
exposure and 99 % was released after 6 min of exposure. After exposure to the laser light, pores in fat cells
were visible by scanning electron microscope. It was presumed, but not demonstrated, that the fat was released
from these pores, taken up in the lymphatic and reesterified in other tissues or metabolized for energy15.
16showed a decrease in body mass index and abdominal fat by training on a cycle ergometer for 3 days/week for
6 weeks because there was decrease in total amount of stored calories. This decrease in energy stores is
obviously the results of a negative energy balance so that exercise produces decrease in energy intake leading to
a reduction in weight.

The biochemical mechanism of action of LLLT appears to increase adenosine monophosphate (cAMP)
production via cytochrome C oxidase activation, which causes the breakdown of cell lipids in adipocytes and
formation of transitory pores in their cell membrane with subsequent cell collapse. Therefore, LLLT appears to
provide a safe and effective alternative for the reduction of subcutaneous tissue volume17.

LAPEX 2000 Lipolaser gives a significant waist girth loss that is sustained over repeated treatments
and  is  cumulative  over  4  weeks  of  eight  treatments.  This  waist  girth  loss  was  almost  1  inch  (2.54  cm)  in
magnitude. Therefore, the LAPEX 2000 Lipolaser gave a clinically meaningful, a cosmetically datable, and a
statistically significant improvement in appearance. The fat loss was probably a consequence of laser creating
temporary pores in fat cells through which triglycerideLAPEX 2000 Lipolaseres were leaked, a process that
requires serum, but is not complement-mediated18.

Low level Laser Therapy (LLLT) was FAD cleared in 2010 for fat reduction. Initial enthusiasm
regarding LLLT for the treatment of fat stemmed from the in vivo observation that a 635-nm laser caused a
transitory pore within the adipocyte, resulting in release of lipids into the interstitial space, and subsequent
deflation of adipocyte. The pore itself does not damage the cell, but allows for the efflux of lipid contents from
the cell into the interstitial space, which is then theorized to pass through the body. The mechanism of action is
hypothesized to result from photoexciation of cytochrome-c oxidase, aterminal enzyme of the respiratoy chain
within the mitochondria. Numerous reports highlight the role of laser- induced adipocyte modification as an
adjunct to liposuction19.

Also Brown and colleagues studied the physics of focused external ultrasound using the and attempted
to validate its efficacy in a porcine model. Gross and histologic evaluations of porcine adipose tissue after
treatment with the device con- firmed cavitation induced zones of injury in the adipose tissue with sparing of
nervous and vascular structures as well as skin20.

The study of 21was designed to determine the effectiveness of cavitation ultrasoundtherapy and low
caloric diet in reducing the body weight and visceral adiposity among perimenopausal obese women. It was
concluded that the cavitation ultrasound therapy and low calorie diet enhance the visceral adiposity in obese
perimenopausal women.
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Ultrasound Fat Cavitation (USFC) is the method in handling obesity, especially in destroying fat and
shaping a particular part of the body. As one of the non-surgical correction method, USFC is preferred at
decreasing the risk of complications due to obesity22,23.

Low level Laser Therapy (LLLT) started being investigated as an adjuvant to liposuction, for
noninvasive body contouring, reduction of cellulite, and improvement of blood lipid profile.LLLT may also aid
autologous fat transfer procedures by enhancing the viability of adipocytes. However the underlying mechanism
of actions for such effects still seems to be unclear. It is important, therefore to understand the potential efficacy
and proposed mechanism of actions of this new procedure for fat reduction24.

The study of 25revealed that aerobic training program has an effect on weight reduction after
gastroplasty in obese females with no side effects reported by any patient in the study.

It has demonstrated that LLLT can reduce overall body circumference measurements of specifically
treated regions. It has been proven that it is effective for the reduction of circumference of hips, waist, thighs,
and, most recently, upper arms. Recent studies indicate that the results of LLLT are long-lasting if not
permanent. With no adverse events reported to date, LLLT appears to be both safe and effective for fat
reduction and body slimming26.
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