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Background
Psoriasis is a common, immune-mediated, inflammatory disease that can affect all
aspects of a person’s life including esthetic appearance, relationships with others,
and psychological, social, and physical functioning.
Objective
This study was conducted to investigate the therapeutic benefits of calcipotriol plus
betamethasone dipropionate gel (Dovobet gel) phonophoresis in the treatment of
plaque psoriasis.
Patients and methods
Forty patients with a moderate degree of psoriasis (localized psoriasis) were
included, and their age ranged from 25 to 45 years. Patients were randomly
assigned into two groups: the study group underwent calcipotriol plus
betamethasone dipropionate gel phonophoresis and the control group
underwent calcipotriol plus betamethasone dipropionate gel. All treatment
interventions were applied at a frequency of three sessions per week for 8
weeks. Outcome measures were performed through ultrasound imaging system
that was used to measure the thickness of the skin. The assessment was done
before treatment and after 8 weeks of the treatment.
Results
There was a significant decrease in the skin thickness after treatment in the study
group compared with that of control group (P<0.0001).
Conclusion
Calcipotriol plus betamethasone diproprionate phonophoresis is a useful
therapeutic procedure in the treatment of plaque psoriasis.
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Introduction
Psoriasis is a common, immune-mediated, inflammatory
disease especially related to the skin and joints, affecting
1–3% of the overall population [1]. Psoriasis represents a
complex disorder within which genetic factors account for
∼70% of disease susceptibility, whereas environmental
elements account for the last 30% [2]. These findings
suggest that heritability is not the simplest motive of
psoriasis, and different environmental elements along
with skin microbiota might also make a contribution to
the susceptibility to this immunoinflammatory disorder.
The estimated prevalence of psoriasis ranged from 0.51 to
11.43% in the adult population [3]. Aside from negatively
affecting the quality of life, patients with psoriasis may also
have an increased risk of comorbid diseases, which include
diabetes mellitus, Crohn’s disease, most cancers, despair,
nonalcoholic fatty liver disease, metabolic syndrome, and
cardiovascular illnesses [4].
Psoriasis is described by an overstated expansion of
keratinocytes auxiliary to an activated immune system.
The occurrence is most elevated at the age of 20–39

years in males and 40–59 years in females, with an
equivalent male-to-female representation [5]. Psoriasis
vulgaris or plaque psoriasis represents right around 90%
of the dermatological presentation of the disease;
however, a few different structures including guttate,
reverse, erythrodermic, pustular, and palmoplantar
psoriasis may happen and nail inclusion [6]. Topical
treatment remains the backbone in the treatment of
psoriasis, with more than 80% of patients treating their
psoriasis with topical application alone [7]. Current
rules for the mainline treatment of mild-to-moderate
psoriasis suggest the topical utilization of vitamin D
analogues and corticosteroids [8].
National Institute for Health and Care Excellence
suggests estimating the degree of psoriasis by
estimating body surface area (BSA). Seriousness is
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outlined by what proportion of the body extent is
affected: mild psoriasis: less than 5% of BSA,
moderate psoriasis: 5–10% of BSA, and severe
psoriasis: more than 10% of BSA (note: 1% of BSA
is close to adequate the palm of the patient’s hand,
barring fingers) [9].
Security concerns regularly associated with these
monotherapies incorporate skin irritation and
hypercalcemia for vitamin D analogues, skin
atrophy, and adrenal suppression with semipermanent use for corticosteroids. As such, a fixed
combination of a topical preparation containing
calcipotriol “vitamin D analogue” and betamethasone
dipropionate “corticosteroid” appeared to be very
effective versus the individual components for the
treatment of psoriasis [10].
The restorative advantage is achieved with the fixed
combination, advancing greater anti-inflammatory and
antiproliferative effects than for either active ingredient
alone, combined with a faster reaction and possibly
fewer safety concerns [11] compared with
monotherapies. This is because of the steroid
component of the fixed combination gel depressing
the rate of skin irritation sometimes experienced with
the utilization of vitamin D analogues, and calcipotriol
possibly decreasing steroid-prompted skin atrophy
[12].
The combination of calcipotriol 50 mg/g and
betamethasone diproprionate 0.5 mg/g gel (Dovobet
gel) has been created for the treatment of psoriasis. A
lipophilic, alcohol-free gel formulation of the fixed
combination preparation (Dovobet gel) was created
to offer an insignificant effect on the patient’s daily
schedule and along these lines advance patient
adherence [13]. A more cosmetically acceptable and
simple-to-utilize treatment in the form of a fixedcombination lipophilic, alcohol-free gel has
demonstrated favourable patient-related benefits in
adults and may have increased acceptability in
adolescents with psoriasis [14].
Ultrasound phonophoresis is a strategy for enhancing the
skin permeation of medications; the usage of ultrasound
acts as a physical power. The combination of ultrasound
therapy together with topical medication therapy
increases restorative drug concentrations at selected
sites within the skin. In this method, the drug is
joined with a coupling agent, ordinarily a gel [15].
Utilization of low-frequency ultrasound (20–100 kHz)
upgrades skin permeability more strongly than high-

frequency ultrasound (1–16 MHz). The system in
regards to transdermal skin permeation includes a
breakdown of the stratum corneum lipids, in this
manner enabling the medication to pass by means of
the skin. A comparative decrease in skin opposition by
the effect of ultrasound waves as cavitation, microstreaming and heat generation [16]. Phonophoresis via
ultrasound has various points of interest in that there is
a low risk of burning the skin, and it is unnecessary to
ionize the drug.
Effectively, medicines contained within or under
the ultrasound gel are pushed by the sound waves
of the ultrasound and driven far beneath the skin.
Phonophoretically administered medications can
penetrate the body to a much deeper level than
those massaged by hand over the surface of the skin
[17]. Phonophoresis offers the potential advantage
of delivering a pharmacologic agent in a relatively
safe, painless, and easy manner to structures that lie
somewhat deep within the body [18]. So
phonophoresis is a type of combination therapy
that implicates both the therapeutic effects of
ultrasound and enhancement the drug therapy
efficacy in the treatment simultaneously, making
this combination more successful than every
treatment alone [19].
The requirement for this investigation has been
produced in light of the fact that psoriasis has
greater effect on the psychosocial aspects of the
patients’ lives. There are troubles in the work
environment, socialization with relatives and friends,
prohibition from open offices, and landing a position.
Additionally, suicide was one of the real issues that
were represented by these patients [4]. There are lack of
data and knowledge in the physical therapy field about
the efficacy of calcipotriol plus betamethasone
dipropionate gel phonophoresis as a physical therapy
modality in the treatment of psoriasis. The need for a
new effective and localized treatment for psoriasis has
become greatly important for both patient and
community. The main principle of phonophoresis is
to enhance drug delivery in a wide variety of cutaneous
conditions. Phonophoresis of calcipotriol plus
betamethasone dipropionate gel for psoriasis may
represent a viable option for treatment.
Previous studies have focused only on the efficacy of
calcipotriol plus betamethasone dipropionate gel, but
no study has been conducted to combine this different
method with usage of ultrasound waves to improve the
absorption of those medications by the skin
[10,20–25].
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So the purpose of this study was designed to investigate
the therapeutic benefits of calcipotriol plus
betamethasone dipropionate gel (Dovobet gel)
phonophoresis in the treatment of psoriasis.
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[power (1α error P)=0.85, α=0.01, effect size=0.5]
determined a sample size of 40 for this study. This
effect size was chosen because it yielded a realistic
sample size [26].
Randomization

Patients and methods
Study design

The study was designed as a prospective, randomized,
single-blind, and pretest–post-test trail. Ethical approval
was obtained from the institutional review board at the
Faculty of Physical Therapy, Cairo University, before
study commencement, with number P.T.REC/012/
002118. The study has followed the Guidelines of the
Declaration of Helsinki on the conduct of human
research. The study was conducted between January
2018 and September 2018.
Participants

A convenient sample of 40 (20 male and 20 female)
patients was recruited from the Dermatological out
Patients Clinic at Faculty of Medicine, Cairo
University, to be treated in the Outpatient Clinic,
Faculty of Physical Therapy, Cairo University. They
were enrolled and assessed for their eligibility to
participate in the study. To be included in the study,
patients had plaque-type psoriasis with a moderate
degree of psoriasis (localized psoriasis), and their age
ranged from 25 to 45 years.
Patients were excluded from the study if they had any
other illness that may affect the results such as diabetes,
circulatory disorders, peripheral vascular diseases, and
acute viral diseases. Moreover, pregnant women;
patients with any contraindication for calcipotriol
plus betamethasone dipropionate gel (Dovobet;
LEO Pharma, Ballerup, Denmark) such as
erythrodermic, exfoliative, pustular psoriasis, fungal
or bacterial skin infections, skin manifestations in
relation to tuberculosis, perioral dermatitis, atrophic
skin, striae atrophicae, fragility of skin veins,
ichthyosis, acne vulgaris, acne rosacea, rosacea, ulcers
and wounds; patients with any contraindication for an
ultrasound (e.g. acute infection or malignancy in the
area to be treated); patients who received biological
therapies with a possible effect on psoriasis vulgaris
within 1–6 months before randomization, and those
who received other systemic antipsoriatic therapies and
psoralen+UVA therapy within 4 weeks before
randomization were also excluded.

Informed consent was obtained from each participant
after explaining the nature, purpose, and benefits of the
study, informing them of their right to refuse or
withdraw at any time, and informing about the
confidentiality of any obtained information.
Anonymity was assured through coding of all data.
Participants with chronic plaque psoriasis were
randomly assigned into two equal groups (study
group and control group) by a blinded and an
independent research assistant who opened sealed
envelopes that contained a computer-generated
randomization card. No patients dropped out of the
study after randomization.
Unrestricted (simple) randomization

Unrestricted randomization was done as follows:
combine the 20 sealed study group envelopes with
the 20 sealed control group envelopes and shuffle as
you would a deck of cards. Once you are satisfied that
the deck of envelopes is shuffled thoroughly, with a
firm hand, mark a unique number on the front of each
envelope sequentially from 1 to 40, with a pen. The
carbon paper inside the envelope will transfer this
number to the allocation paper inside. Place these
envelopes into the plastic container, in numerical
order, ready for use [27].
The patients were randomly assigned to the study group
(20 patients, with 11 female and nine male) or the control
group (20 patients, with 10 female and 10 male) by
another independent therapist who took a sealed opaque
envelope from a box following a numerical sequence; the
envelope contained a letter indicating whether the
patient would be allocated to the study group or the
control group. Both groups were compared regarding
patient demographics including age and sex.
Instrumentation

The following instruments were used:
Ultrasound unit

Sonopulse 590 Ultrasound Device: Nonius, sonopuls
590, S.NO.03-202 type 14663.900 is a therapeutic
ultrasound device manufactured by Enraf Holland
(Birmingham, West Midlands, UK).

Sample size

Ultrasonography unit

Using G power (Heinrich-Hine University of
Dusseldrof) program, a preliminary power analysis

Voluson 730Expert/Pro V. 4.0.x GE Medical Systems
Kretz Ultrasound was obtained from General Electric
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Company Healthcare, which is an American
multinational conglomerate incorporated in New
York and headquartered in Chicago, Illinois. The
Company was incorporated in 1994 and operates in
more than 100 countries. GE Healthcare operates as a
subsidiary of General Electric [28].

to a certain landmark (e.g. the landmark used for thigh
was greater trochanter, for leg was patella, for foot was
medial and lateral malleolus, for the arm was acromion,
for the forearm was olecranon, for the hand was radial
or the ulnar styloid process, and for the back was
spinous processes).

Procedure

The 40-MHz high-frequency ultrasound machine,
with its higher resolution, has enabled us to
determine the size of the bands in a psoriatic plaque
more precisely than we were previously able to do with
the lower-frequency systems [30].

The procedure of this study was divided into two main
parts: part one (assessment procedure) and part two
(treatment procedure).
Assessment procedure

Primary examination was done to every patient to be
sure that there were no any contraindications to
conduct the study.

The device was used to measure skin thickness before
treatment and after 8 weeks of the study (posttreatment) for every patient in both groups.

The affected area was visualized to ensure that there
were no contraindications before application.

Treatment procedure

Assessment Equipment

Study group (Dovobet gel phonophoresis)

The measuring equipment was done by:

Patients
received
calcipotriol/betamethasone
dipropionate gel phonophoresis (Dovobet gel; LEO
Pharma A/S). Therapist applied Dovobet gel to the
affected area with the applicator and rubbed it in gently
until the area affected by moderate degree psoriasis
vulgaris was covered by a thin layer of gel, then the
ultrasound was implemented with the following
parameters: continuous mode at 100 Hz, duty cycle
of 10%, frequency of 1 MHz, intensity of 1.5 W/cm2
three sessions per week for eight weeks and an effective
irradiation area of 1.0 cm2. Ultrasound was applied for
5 min, using the method of direct coupling and
oscillatory rubbing movements [31].

Ultrasonography

An ultrasound imaging system was used to measure the
thickness of the skin at the affected area in relation to a
defined reference point before and after the treatment
for all patients in both groups.
Measurements were carried out at El Mataria Teaching
Hospital (Department of Radiology).
The ultrasonographic image of psoriatic plaque is
characterized by a varying increase in the width of
the entry echo sign. Under this echo, a hypoechogenic
band related to inflammatory and vascular changes is
detectable. This band is more evident in the acute
stage.
The
dermis
appears
thicker
and
nonhomogeneous. On comparing ultrasonic images
with histological examination, three zones can be
detected: A zone that represents the thickened
stratum corneum, B zone that represents the
elongated rete ridges and edematous papillary
dermis, and C zone that represent the reticular
dermis. The thickness of B zone of psoriatic plaque
shows a significant correlation with the Psoriasis Area
Severity Index (PASI) score [29].
The instrument combines a scanning transducer and a
computer in a single instrument and can be used at the
patient bedside, producing high-resolution images of
human tissue. Ultrasonography was used to evaluate
the thickness of the skin at the affected area in relation
to a fixed point. This point was determined in relation

Participants were randomly assigned to the following:

Control group (Dovobet gel only)

Patients
received
calcipotriol/betamethasone
dipropionate gel (Dovobet gel). Dovobet gel was
applied to the affected area and was rubbed gently
until the area affected by moderate degree psoriasis
vulgaris was covered by a thin layer of gel. It was
applied once per day, for 8 weeks.
Statistical analysis

All statistical analysis was conducted through the
statistical package for the social studies (SPSS)
version 19 for Windows (IBM SPSS, Chicago,
Illinois, USA). Descriptive statistics and unpaired ttest were conducted for comparison of patient
characteristics between both groups. χ 2-Test was
used for comparison of sex distribution between
groups. Normal distribution of data was checked
using the Shapiro–Wilk test. Unpaired t-test was
conducted to compare the mean values of skin
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Figure 1

Patients admitted and
assessed for eligibility
(n=60)

Excluded (n= 20)
• Diabetes (n=6)
• BSA > 10% (n= 5)
• Bacterial skin infections (n= 5)
• Don’t agree to participate(n=4)

Pre study assessment of moderate psoriasis by Ultrasound imaging
system (n=40)

Dovobet gel phonophoresis
(Study group) (n=20)

•
•
•
!

Dovobet gel was applied to the
affected area.
Ultrasound was implemented
by the therapist.
3 sessions / week for 8weeks

Dovobet gel
(Control group) (n=20)

•
•

Dovobet gel was applied to
the affected area.
Once per day, for 8weeks.
!

Post treatment evaluation of moderate psoriasis and statistical analysis
n=40; no drop-out
Participant flow chart. Dovobet gel phonophoresis, Dovobet gel only.

thickness between the study and control groups. Paired
t-test was conducted for comparison between
pretreatment and post-treatment values in each
group. The level of significance for all statistical
tests was set at P value less than 0.05.

Results
A diagram of the patients’ randomization in the study
is shown in Fig. 1. A total of 60 patients were initially
screened. After the screening process, 40 patients were
found to be eligible to participate in the study. In total,
40 (100%) participants completed the treatment
program.
Demographic data of patients

Table 1 showed the mean±SD age of the study and
control groups. There was no significant difference
between both groups in the mean age (P=0.96).

Table 1 Comparison of patient characteristics between study
and control groups
Study
group

Control
group

MD

t
value

P
value

Age (mean±SD)
(years)

32.75
±6.29

32.85
±6.36

−0.1

−0.05

0.96
(NS)

Males/females

9/11

10/10

–

0.1
(χ 2)

0.75
(NS)

Moreover, there was no significant difference in sex
distribution between groups (P=0.75).
Effect of treatment on skin thickness
Within-group comparison

There was a significant decrease in skin thickness after
treatment in the study and control groups compared
with that before treatment (P>0.001) (Table 2 and
Figs 2 and 3). The percent decrease in skin thickness in
the study and control groups was 69.23 and 38.96%,
respectively.
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Between-group comparison

There was no significant difference in skin thickness
between both groups before treatment (P>0.05).
Comparison between the study and control groups
after treatment revealed a significant decrease in skin
thickness of the study group compared with that of the
control group (P>0.001).

Discussion
This study was designed to investigate the therapeutic
benefits of calcipotriol plus betamethasone
dipropionate gel (Dovobet gel) phonophoresis (study
group) as opposed to Dovobet gel only (control group)
in the treatment of psoriasis. This study was significant
for two reasons. First, the study was conducted for
determination of the effectiveness of topical agent,
calcipotriol plus betamethasone dipropionate gel, by
measuring the decrease in the skin thickness. Second,
Table 2 Mean skin thickness before treatment and after
treatment in the study and control groups
Skin
thickness
(cm)

Study
group
(n=20)

Control
group
(n=20)

MD

t
value

P value

Before
treatment
After
treatment

0.78±0.09

0.77±0.08

0.01

0.38

0.7 (NS)

0.24±0.07

0.47±0.07

−0.23 −9.66

MD

0.54

0.3

Percentage
of change

69.23

38.96

75.98
0.001 (S)

28.33
0.001 (S)

t value
P
S, significant.

0.001
(S)

the study was conducted to determine the effectiveness
of ultrasound and topical agent on plaque psoriasis, not
only regarding the relief of pruritus and erythema only
but also regarding the effect of reducing the thickness
of the skin.
Results of this study revealed that there was no
significant difference in skin thickness between both
groups before treatment (P>0.05), whereas there was a
significant decrease in skin thickness after treatment in
study group and control group compared with that
before treatment (P<0.001). The percent decrease in
skin thickness in the study group and control group was
69.23 and 38.96%, respectively, and there was a
significant decrease in skin thickness of the study
group compared with that of the control group
(P<0.001).
Results of this study are supported by those of Menter
et al. [10], where combined medication showed
fundamentally more improvement (27.2% of
patients) compared with the gel vehicle (0.0%),
calcipotriol (11.4%), or betamethasone dipropionate
(16.9%) monotherapy in the gel. This combination
of calcipotriene/betamethasone dipropionate was again
most effective in controlling disease in contrast with all
other treatment groups, especially the vehicle control.
This results can be explained by Ma et al. [20] who
reported on the once-daily calcipotriol/betamethasone
with once-daily placebo versus twice-daily calcipotriol
monotherapy over 12 weeks. Patients utilizing the
calcipotriene/betamethasone dipropionate still had a

Figure 2

Mean skin thickness before treatment and after treatment of the study and control groups.
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Figure 3

Visual bar chart determines mean skin thickness before treatment and after treatment in the study and control groups.

more prominent decrease in PASI, the area percentage
of lesions, and visual analogue scale than those in the
calcipotriol monotherapy group. Moreover, Huang
et al. [21] showed that daily utilization of the
combined for a more extended period brought about
the greatest improvement. Another examination
(n=320), published in 2009, affirmed that after
weeks 1, 2, and 4, patients using the calcipotriene/
betamethasone dipropionate had a more significant
decrease in PASI, the area percentage of lesions, and
visual analogue scale than those in the calcipotriol
monotherapy. Following a month, there was a 75%
decline in PASI in 73.03% of patients using
combination contrasted with 48.32% of patients
utilizing calcipotriol monotherapy. In addition, this
result can be explained by Saraceno et al. [22] who
demonstrated that there was a measurably huge
difference in the PASI values between treatment
groups after just a week of treatment. An additional
examination (n=96) also assessed the utilization of the
combined topical versus calcipotriol alone. Although
both groups showed improvement, the combination
ointment had greater adequacy and produced results in
less time than could be maintained with calcipotriol
alone. This agreed with Kragballe et al. [23] who
detailed in a 2004 study (n=972) of treatment
utilizing calcipotriol/betamethasone dipropionate
versus calcipotriol that the group utilizing the
combined topical again had a more prominent
change in PASI than patients utilizing calcipotriol
either once or twice daily.This was also consisted
with Papp et al. [24] who confirmed that the
combination medication was more viable in

diminishing PASI (73.2%) than betamethasone
dipropionate (63.1%), calcipotriene (48.8%), and
vehicle (28.8%) alone, utilized once every day for
about a month. Moreover, the result was supported
by a study conducted by Douglas et al. [25] in 2002,
where 1106 patients were randomized to receive
calcipotriol, betamethasone dipropionate, or the
combination topically for one month. Following the
treatment, the group receiving the combination
treatment showed the largest decrease in PASI
(–74.4%), in contrast with the betamethasone
(–61.3%) and calcipotriol (–55.3%) groups. There
was also a statistically significant difference in PASI
values between treatment groups after only 1 week of
treatment.
This is agreed by Clark et al. [32] who demonstrated
that the low-frequency ultrasonic debridement and
cleaning might be helpful in the treatment of
chronic plaque psoriasis. The mechanism of action is
unclear but might be identified with the stable
cavitation impacts actuated by ultrasonic energy.
Low-frequency ultrasound gives viable skin
debridement and cleaning in a protected and
relaxing environment. Other possible mechanisms
include
hyperthermia,
stress
reduction,
antiproliferative
effects,
and
immunologic
stimulation. Nevertheless, low-frequency ultrasound
may demonstrate a helpful adjunct in psoriasis
treatment.
The combination of vitamin D3 analogues and potent
corticosteroids
with
low-frequency
ultrasonic
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(phonophoresis) accelerates clinical response and
increases efficacy. There is evidence for both shortterm and long-term efficacy and safety. The synergistic
effects and the complementary mechanisms of action
lead to an increased tolerability and eventually to a
better adherence of the patients, so this study supports
the use of Dovobet gel phonophoresis as an alternative
and conjoint therapy to manage plaque psoriasis.
Moreover, this result of the study is applicable to
use in outclinic and for generalized population.
This study has some limitations: the small sample size
and short duration of the treatment period. The
findings of the study may be limited also by the lack
of follow-up of psoriasis among all groups for several
months after treatment program to evaluate the longlasting effect. More extensive studies assigning the
efficacy of calcipotriol/betamethasone dipropionate
phonophoresis on plaque psoriasis are needed.
Further studies should be undertaken to use the
large sample. Further studies should be carried on
patients with another type of psoriasis. Further
investigations are needed to compare between
different frequencies and different intensities of
ultrasound to detect the most beneficial frequency
and intensity that can be used for drug delivery for
treatment of psoriasis.
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al. Guidelines of care for the management of psoriasis and psoriatic
arthritis. Section 3. Guidelines of care for the management and
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treatment with low-dose cyclosporine and calcipotriol/betamethasone
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Calcipotriol plus betamethasone dipropionate gel compared with
tacalcitol ointment and the gel vehicle alone in patients with psoriasis
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Ultrasonics 2014; 54:56–65.

Conclusion
Calcipotriol/betamethasone dipropionate phonophoresis
in a fixed combination is an effective and well-tolerated
medication in mild-to-moderate psoriasis of body and
scalp, and is in addition, an evidence-based treatment
modality.
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