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Abst rac t 
Introduction: Cellulite is one of the complications post liposuction. Cellulite causes changes in the lymphatic sys-
tem. Manual lymphatic drainage is utilized as an effective treatment for enhancing cellulite. 
Aim: To compare between Vodder Manual Lymphatic Drainage (MLD) Technique and Casley-Smith MLD Technique 
for cellulite after liposuction. 
Material and methods: Thirty female patients with cellulite grade 3 after thigh liposuction participated in the 
study, and they were randomly divided into two equal groups: Group (A) that received Vodder MLD Technique and 
Bandage and Group (B) that received Casley-Smith MLD Technique and Bandage. The duration of the intervention 
was 8 weeks per participant, and each participant received 3 sessions per week. 
Results: The results revealed that there was a significant improvement in both groups by using two different 
methods of treatment (p < 0.001), but there was no significant difference between the two study groups (p > 0.05). 
Conclusions: Both Vodder technique and Casley-Smith technique are effective in treatment of cellulite after thigh 
liposuction but there is no difference between them, hence any technique of MLD is recommended to achieve bet-
ter improvement in this case.
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Introduction

Liposuction is a common beauty approach and effec-
tive procedure of contour shaping. Liposuction is used to 
correct superficial and deep fat deposition. It has  great 
ability for its usage in reconstructive and ablative surgical 
treatment [1].

Cellulite is also referred to as cottage cheese-like 
dimpling or “orange peel” of the pores and skin. It is 
widely seen as an aesthetically unacceptable hassle. Cel-
lulite is manifested by topographic problems of subder-
mal tissue which include oedema or nodules. Its patho-
genesis is complex and vague [2].

Cellulite causes changes in the lymphatic system that 
lead to an accumulation of fluids in subdermal tissue, es-
pecially within the cellular interstice. Those changes may 
be encouraged by way of hormones or by other factors 
that precipitate the aggregation of fluids and different 

substances in the cell interstice [3]. Liposuction actually 
worsens the dimpled skin appearance. Thus, Van Vliet 
and Avram do not recommend liposuction as a cellulite 
treatment [4].

Cellulite Severity Scale (CSS) was used for assessment 
of the degree of cellulite, a scale for the target investiga-
tion of cellulite grades. This scale morphologically mea-
sures the parts of cellulite, comparable to the quantity of 
obviously depressed lesions, the extent of the depressed 
lesions, the appearance of accelerated lesions, buckling, 
also with the previous traditional classification [5].

Nowadays, a wide assortment of cellulite treatment 
alternatives are available, ranging from topically-applied 
products to phototherapy. Currently, manual lymphatic 
drainage (MLD) is utilized as an effective treatment for 
enhancing cellulite with a stamped decrease within oe-
dema, connective tissue and tissue thickness. Maximum 
helpful processes concentrate on the attractiveness of 
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lipolysis. But, the effectiveness of such cellulite reme-
dies seems to be lower than totally satisfactory [6].

The lymphatic system simulation strategy is a mo-
dality for cellulite treatment, which includes incitement 
of the physiological kind of frame, and hence the body 
spontaneously re-establishes its balance. This approach 
is effective in the management of cellulite [7].

Manual lymphatic drainage may be a hands-on 
remedy that is normally utilized as a part of complex 
decongestive therapy (CDT). CDT is comprised of MLD, 
compression dressing, lymph-lowering exercises, pores 
and skin care. MLD is comfortable and nicely persevered, 
well tolerated and may offer additional benefit to com-
pression bandaging for swelling reduction. MLD may be 
a light but exceptionally particular hands-on treatment 
outlined to diminish lymph swelling by improving lym-
phatic drainage [8].

There are some schools for manual lymphatic drain-
age (Vodder, Casley-Smith, Leduc, Foldi), but they all 
agree on the fundamental aspects. The MLD should  be 
performed by a well-trained therapist. MLD requires 
a long time of application (from 40 min to 1 h) [9].

To date, no clinical research has directly compared 
the clinical efficacy of Vodder MLD Technique and  
Casley-Smith MLD Technique in the management of cel-
lulite after liposuction. We believe that both interven-
tions would be helpful in the treatment of cellulite after 
liposuction and that the direct comparison of the efficacy 
of both methods would provide insight into the potential 
decision-making processes for clinicians and patients re-
garding alternative therapies with medication or invasive 
treatments. 

Aim

Therefore, this randomized clinical trial involves 
a comparative study between the efficiency of Vodder 
MLD technique and Casley-Smith MLD technique in the 
management of cellulite.

Material and methods

Design

This is a randomized control trial performed between 
September 2019 and October 2020 on participants with 
cellulite grade 3 after thigh liposuction, recruited from 
the Department of Surgery, Cairo University hospital. The 
study protocol was approved by the Faculty of Physical 
Therapy ethical committee. All patients signed written 
informed consent.

The participants were randomly assigned to one of 
two treatment groups: Group (A) received Vodder MLD 
technique and Bandage and Group (B) received Casley-
Smith MLD technique and bandage. The randomization 
process was performed using a sealed envelope method. 
The therapist prepared 30 sealed envelopes, each con-

tained a card labelled either group A or B. Each partici-
pant has been asked to select an envelope that stated 
whether the patient was allocated to group A or B. 

Subjects

Thirty female patients with cellulite grade 3 after 
thigh liposuction, after 1 month from surgery, aged be-
tween 30 and 45 years, undergoing physical therapy par-
ticipated in the study. They were free from any pathologi-
cal conditions like limb infection, malignancy, were not 
taking anti-coagulants, and deep vein thrombosis that 
might affect the results. Also, patients with skin diseases 
were excluded from the study.

Material and measurement tools

Vodder MLD technique

The objective of Vodder MLD Strategy is to extend 
the viability of the lymphatic pumps. This is done by us-
ing high pressure (a process known as pressure stage 
that includes manual pushing) and zero pressure (a pro-
cess known as relaxation stage that includes manual 
contact). The therapist will employ his hands to move 
the skin within the heading of lymphatic flow, either by 
pushing or stretching the skin. Physical specialists utilize 
light pressure without causing redness. After the pres-
sure stage, the therapist begins a relaxation stage. Amid 
this stage, the therapist keeps up manual contact with 
the skin but does not apply any pressure. The Vodder 
strategy utilizes four essential strokes: stationary circles, 
pumps, rotary, and scoop in different designs [10].

The affected limb was per skin and the therapist ap-
plied very soft pressure by hand motion on the skin and 
the subcutaneous tissue of the patient in the form of sta-
tionary circles, pumps and strokes. The applied pressure 
was divided between the lymph nodes, anastomosis, ab-
dominal and the affected limb for 40 min. The proximal 
part of the limb is continually cleared first, after that the 
drainage is extended peripherally and the carried-out 
pressure became for every area from distal to proximal.

Casley-Smith MLD technique

Casley-Smith MLD Strategy’s main concept involves 
purging the trunk to begin to deliver the lymph from 
the peripheral area to other areas. The most effective is 
the limb massage. The proximal part of the limb is con-
tinuously cleared initially; at that point the massage is 
expanded distally. Beginning at the distal part and en-
deavouring to thrust the lymph into the un-empty area. 
Proximal areas are contraindicated. Other deeper trunk 
drainage can be applied by the therapist to help in the 
drainage of this area and create a bigger save for clear-
ance from the thoracic area [11].

The affected limb and the trunk were per skin and 
the therapist applied soft massage on the truncal regions 
and the lymphotomies beside the affected part first for 
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30 min to give the lymph from the periphery somewhere 
to go. Then the limb is massaged for 10 min starting at 
the distal area trying to move the lymph into the non-
evacuated, while proximal areas were avoided. 

Bandage

A layer of cotton (Velband) is applied firstly and then 
followed by protection at the points of support. Bandage of 
low elasticity (Comprilan) of various widths (using 6 cm for 
the toes and 8 cm for the remaining parts of the limb).

Procedure

Participants who met the inclusion criteria were ran-
domly assigned into 2 groups, after initial evaluation, 
participants began the treatment on the same day. Par-
ticipants received 3 sessions per week for 8 weeks. Before 
starting the treatment, all patients received full explana-
tion regarding the purpose of the treatment, the therapeu-
tic and physiological benefits of this method of treatment. 
All the measurements of each patient were taken for the 
comparison and each patient was placed in a comfortable 
position to clearly observe the affected area.

Group (A) (n = 15) received Vodder MLD Technique 
and Bandage in the following steps. The affected limb 
was per skin and the therapist applied very soft pres-
sure with hand motion on the trunk for 30 min including  
10 min for abdominal lymphatic drainage. Bandaging 
is applied at the end of each session. Bandages were 
wrapped with high pressure gradient at the most distal 
part of the limb which gradually decreases proximally. 
A layer of cotton (Velband) is applied firstly and then fol-
lowed by protection at the points of support. A bandage 
of low elasticity (Comprilan) of various widths (using 6 
cm for the toes and 8 cm for the remaining of the limb).

Group (B) (n = 15) received Casley-Smith MLD tech-
nique and bandage in the following steps. The affected 
limb and trunk were per skin and the therapist applied 
very soft pressure on patient’s skin and subdermal tis-
sues of the affected extremity. The therapist applied 
pressure for 40 min, including 30 min for the trunk and  
10 min for the affected limb starting with the distal area 
and trying to move the lymph into the non-evacuated 
parts, while proximal areas are avoided.

Bandaging is applied at the end of each session. Ban-
dages were wrapped using a high pressure gradient at 
the most distal end of the limb which gradually decreas-
es proximally. A layer of cotton (Velband) is applied firstly 
and then followed by protection at the points of support. 
A bandage of low elasticity (Comprilan) of various widths 
(using 6 cm for the toes and 8 cm for the remaining of 
the extremity) was used.

Cellulite assessment

By using the Cellulite Severity Scale, the research-
ers made group comparisons at the initial visit and after  
8 weeks of treatment.

The Cellulite Severity Scale has the best reliability and 
internal consistency when utilized to assess posterior 
thighs and buttocks cellulite [12].

CSS scale distinguishes 5 key clinical morphologic 
features of cellulite: (1) quantity of visible depressions, 
(2) depressions depth, (3) morphologic changes in skin 
surface, (4) degree of skin laxity or sagging, and (5) and 
Nürnberger and Müller classification scale. The serious-
ness of every item ranges from 0 to 3, where 0 represents 
the absence of cellulite and 3 represents the severe de-
gree of cellulite. This made the total count of scores rang-
ing from 0 to 15. According to the total numeric score, 
cellulite is classified as mild (1–5), moderate (6–10), or 
severe (11–15). All measurements of each patient were 
taken before, after 8 weeks and at the end of treatment.

When using the Nürnberger and Müller classifica-
tion scale for cellulite, patients should be examined in 
the erect position with the gluteus muscles in a relaxed 
position. If the patient does not have obvious depres-
sions, the pinch test must be applied (by pinching the 
skin between the thumb and the index finger). It includes 
4 grades: grade (zero): there are no changes in the skin 
surface, grade (I): the skin is smooth in the standing or 
lying position, but the changes in the skin can be seen by 
pinching the skin, grade (II): the orange skin or mattress 
appearance is obvious in the standing position, without 
pinching and grade (III): the same finding as in grade II 
with raised areas and nodules [13, 14].

Statistical analysis

Descriptive statistics with unpaired t-test was used 
for comparing between subject characteristics of the 
groups. Cellulite Severity Scale scores were compared be-
tween groups by Mann-Whitney U test and between pre- 
and post-treatment within groups by Wilcoxon Signed 
Ranks. The level of significance for all statistical tests was 
set at p < 0.05. All statistical analyses were performed by 
the statistical package for social studies (SPSS) version 
22 (IBM SPSS, Chicago, IL, USA).

Results

Subject characteristics

Table 1 shows the characteristics of subjects in group 
A and B. There was no significant difference between 
group A and B in the mean age (p > 0.05). 

Effect of treatment on Cellulite Severity Scale 
score

The distribution of Cellulite Severity Scale before the 
treatment showed that 100% of the subjects in both 
groups had severe grades (11–15). After the treatment, 
13 (86.7%) subjects in group A and 12 (80%) subjects in 
group B had mild grades (1–5); while 2 (13.3%) subjects 
in group A and 3 (20%) subjects in group B had moderate 
grades (6–10) (Table 2).
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There was a significant decrease in median values 
of Cellulite Severity Scale score after treatment in group 
A and B compared with that before the treatment (p > 
0.001). The median value of Cellulite Severity Scale score 
decreased from 12 (severe) to 4 (mild) in both groups 
(Table 3).

There was no significant difference in Cellulite Severi-
ty Scale score between both groups before the treatment 
(p > 0.05). Comparison between group A and B after the 
treatment revealed a non-significant difference in Cellu-
lite Severity Scale score between the groups (p > 0.05) 
(Table 3, Figure 1).

Discussion 

Cellulite is regularly utilized to characterize a complex 
structural issue within the skin with multiple causes. Cel-
lulite occurrence is a common process and not pathology, 
and occurs in approximately 85% in grown-up women. 
The appearance of cellulite has a negative impact on the 
quality of life in women and they suffer from dimpling 
skin like orange peel [15].

Cellulite pathophysiology is not clearly known, but it 
is common besides a disturbed connective tissue struc-
ture and a changed extracellular matrix within the der-
mal layers. Obesity also plays an additional detrimental 
role on cellulite-prone skin zones such as the buttocks 
and thighs. Indeed, in spite of the fact that cellulite ar-
rangement is aggravated in combination with obesity, 

it is overwhelmingly subordinate on the perpendicular 
alignment and conditions of dermal septae with respect 
to the skin surface. These dermal septae are more radi-
ally situated and thinner in women with cellulite com-
pared to unaffected men and women [16].

It is known that the enhancements of skin quality 
and dermal flexibility are two vital restorative points 

Table 1. Comparison of subject characteristics between group A and B

Variable x ± SD MD t-value P-value

Group A Group B

Age [years] 40.86 ±2.79 39.73 ±3.23 1.13 1.02 0.31

Maximum–minimum 45–36 45–35

x – Mean, SD – standard deviation, MD – mean difference, p-value – probability value.

Table 2. Comparison of subject characteristics between 
group A and B

Cellulite Severity 
Scale score

Group A
Frequency

Group B
Frequency

Pre treatment:

Mild (1–5) 0 (0%) 0 (0%)

Moderate (6–10) 0 (0%) 0 (0%)

Severe (11–15) 15 (100%) 15 (100%)

Post treatment:

Mild (1–5) 13 (86.7%) 12 (80%)

Moderate (6–10) 2 (13.3%) 3 (20%)

Severe (11–15) 0 (0%) 0 (0%)

Assessed for eligibility
(n = 40)

Randomized 
(n = 30)

Discontinued (n = 0)

Analyzed (n = 15)
After 8 weeks 

Group A (n = 15)
Received Vodder MLD

Group B (n = 15)
Received Casley-Smith MLD

Discontinued (n = 0)

Analyzed (n = 15)
After 8 weeks 

Evaluation of cellulite

Excluded
Not meeting inclusive criteria = 8 

Refused sharing = 2

Table 3. Median values of Cellulite Severity Scale score 
for group A and B pre- and post-treatment

Cellulite Severity 
Scale score

Group A
Median 
(IQR)

Group B
Median 
(IQR)

U-value P-value

Pre treatment 12 (13.11) 12 (13.11) 108.5 0.86

Post treatment 4 (5.3) 4 (5.3) 110 0.91

Z-value 3.47 3.44

p = 0.001 p = 0.001

IQR – inter quartile range, U-value – Mann-Whitney test value, Z-value – Wil-
coxon signed ranks test value, p-value – level of significance.

Figure 1. Participants’ flowchart
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in cellulite enhancements. Unexpectedly, it is observed 
that, notwithstanding of age, the newness of cellulite is 
compared to decay of the skin layer, an increment of the 
length of the dermis–hypodermis interface, and decay 
of dermal thickness and mechanical properties of skin 
versatility and compliance that are adversely influenced 
by the severity of cellulite [17]. 

It is noted that women that are cellulite free had a bet-
ter skin condition (more tightness, less laxity, compliance 
and distortion ability) in the upper back portion of the 
thigh. On the other hand, women with cellulite have more 
loosening and shortcoming of the skin and soft tissue that 
is amplified into the superficial layers of fascia [18].

The current study was a randomized control trial to 
compare between Vodder MLD technique and Casley-
Smith MLD technique for cellulite after liposuction. The 
participants were randomly assigned to one of two treat-
ment groups: Group (A) received Vodder MLD technique 
and bandage while Group (B) received Casley-Smith MLD 
technique and bandage. The researchers made group 
comparisons at the initial visit and after 8 weeks. The 
duration of the intervention was 8 weeks per participant, 
and each participant received 3 sessions per week.

The outcomes of this research showed a significant 
decrease in median values of Cellulite Severity Scale 
score before treatment in group A and B comparing to 
that after treatment. The median value of Cellulite Sever-
ity Scale score decreased from 12 (severe) to 4 (mild) in 
the two groups. 

There was no significant difference in Cellulite Sever-
ity Scale score between both groups before treatment. 
Comparison between group A and B after treatment 
showed a non-significant difference in Cellulite Severity 
Scale score between the groups.

A study was applied to assess contour reductions in 
the clinical management of cellulite. The therapeutic re-
cords of 150 patients treated for cellulite were reviewed. 
Treatment of mechanical and Vodder manual lymph 
drainage, with cervical stimulation was performed for  
1 daily for 10 days. A critical decrease in contour was 
noticed after the therapeutic management of cellulite 
showing an enhancement in the aesthetics [19].

Another study was applied for assessment of 10 pa-
tients with cellulite grade IV. Before starting the treat-
ment, contour measurement was made at intervals of 
5 cm along the thigh, at the level, and 5, 10, and 15 cm 
above the gluteal fold, at the level, and 5 cm above the 
umbilicus. The patients were provided with a 4-hour daily 
therapeutic session that comprised of Vodder manual 
and mechanical lymph drainage and stimulation of the 
cervical lymph nodes. At the measurement points, the 
major decrease ranged between 4.0 and 5.7 cm, although 
a decrease greater than 10 cm in contour was accom-
plished in a few patients. This study found that lymphatic 
stimulation is effective in cellulite treatment [20].

Another study was applied to assess the short-term 
outcomes of pressure garment with Manual Lymphatic 
Drainage on the lymphatic system by Near-Infrared Im-
aging (NIR) explored. Nine healthy volunteers underwent 
NIR fluoroscopy to quantify lymphatic behaviour before 
and after a 15-minute period of Casley-Smith manual 
lymph drainage followed by compression garment (CG) 
therapy for a 10-minute period. Images were made at the 
forearm and elbow after each intervention. The lymph 
parameters were analyzed to assess the effects of the 
interventions compared with basal values. Baseline (BL) 
parameters of lymph function revealed high variability in 
the number, size, and speed of packets between individu-
als. Both mediations appeared to be a statistically critical 
advancement (p < 0.05) in displacement and speed at the 
forearm compared with standard. It was concluded that 
lymphatic action expanded significantly after MLD [21]. 

In addition, a study was applied to assess the effect 
of MLD associated with ultrasound for treating women 
with cellulite; the study was applied on 10 women with 
cellulite. MLD was connected for 60 min and the US was 
utilized in the buttocks and upper thighs with a frequen-
cy of 3 MHz with an intensity of 0.6 W/cm², continuous 
mode and a duration of 12 min. A significant improve-
ment in the grade of cellulite at the buttocks and in the 
patient’s satisfaction with cellulite compared before and 
after the treatment was found. The study concluded that 
manual lymphatic drainage is viable in treating cellulite 
and ultrasound improves its effect leading to high pa-
tient satisfaction [22].

Another study applied to examine the safety and ef-
fectiveness of manual lymphatic drainage for cellulite 
reduction and included twenty women aged from twen-
ty to 40 years. Fourteen sessions of manual lymphatic 
drainage were conducted, one session per week, on the 
gluteal region and thighs. A significant decrease, on av-
erage of 0.3 ±0.8 cm, in the hip contour was noted, with 
no difference in thighs contour (p > 0.05). The study con-
cluded that manual lymphatic drainage is secure but still 
not viable as a single method for cellulite treatment [23].

In our present research, we recognize the various 
limitations, such as the lack of a placebo (control) arm, 
the lack of long-term follow-up and the limited number 
of participating patients.

Conclusions

Both Vodder MLD technique and Casley-Smith MLD 
technique have a positive effect in reducing cellulite after 
thigh liposuction but there was no significant difference 
between Vodder MLD technique and Casley-Smith MLD 
technique for treatment of cellulite after thigh liposuc-
tion, hence any technique of MLD is recommended to 
achieve better improvement.
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