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Background: This two-arm, randomized clinical study aimed
to compare efficacy between topical Alpha ointment and topical
hydrocortisone cream (1%) in the healing of radiation-induced
dermatitis in breast cancer patients.
Methods: The inclusion criteria comprised newly pathologically
proven, locally advanced breast cancer (treated with modified radical
mastectomy followed by sequential adjuvant treatments, including
chest wall radiotherapy [45-50.4 Gy]) and grade 2 and/or 3 chest wall
dermatitis. The exclusion criteria were comprised of any underlying
disease or medications interfering with the wound healing process,
previous history of chest wall radiotherapy, and concurrent use
of chemotherapy. Sixty eligible patients were randomly assigned
to use either topical Alpha ointment (study arm, n=30) or topical
hydrocortisone cream (1%) (control arm, n=30) immediately after
receiving a total dose of 45-50 Gy chest wall radiotherapy.
Results: The mean radiation dose was 49.1 Gy in the control
arm and 48.8 Gy in the study arm. The mean dermatitis area
was 13.54 cm? in the control arm and 17.02 ¢cm? in the study
arm. Topical Alpha ointment was more effective on the healing
of radiation-induced dermatitis than was topical hydrocortisone
cream (1%) (P=0.001). This effect was significant in the second
week (P=0.007). In addition, Alpha ointment decreased the
patients’ complaints such as pain (P<0.001), pruritus (P=0.009),
and discharge (P=0.010) effectively and meaningfully.
Conclusion: Topical Alpha ointment was more effective on
the healing of radiation-induced dermatitis than was topical
hydrocortisone cream (1%) in our patients with breast cancer.
Trial Registration Numbers: IRCT201206099979N1
ACTRNI12612000837820
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Introduction
Radiotherapy plays a critical role in the management of breast
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cancer patients. Over 90% of patients who undergo
modified radical mastectomy for their locally
advanced disease requiring adjuvant chest wall
radiotherapy develop radiation dermatitis. Breast
cancer patients receiving chest wall radiotherapy
develop acute skin toxicity (radiation dermatitis)
during the course of radiotherapy or a short period
after the completion of radiotherapy."? Chest wall
radiation dermatitis can decrease tolerance for
continuing radiotherapy, negatively influence
quality of life, postpone treatment, and cause
treatment failure.! For the all the research hitherto
conducted on the management of radiation-induced
dermatitis, a consensus has yet to emerge as to
what constitutes the optimal care.?

Topical corticosteroids comprise one group
of the suggested agents for the treatment of
radiation-induced dermatitis. Corticosteroids
have anti-inflammatory effects, which may play
a crucial role in alleviating patients’ complaints.
Recent evidence shows the efficacy of topical
corticosteroids in this category.?® In addition,
other local treatments such as Dexpanthenol,
Calendula, and honey ointment have been
recommended for treating dermatitis.*® Another
drug which has newly been introduced for the
management of burning and infectious wounds
is natural Henna (Lawsonia inermis linn), with
some investigators providing evidence for its
antimicrobial and antioxidant properties in
wound healing as well.”"° The data regarding
the efficacy of Henna compounds in the
management of burn and infected wounds are,
however, insufficient, and there are no optimal
recommendations for skin care in breast cancer
patients suffering radiation dermatitis. This study
aimed to compare topical Alpha ointment and
topical hydrocortisone cream (1%) in terms of
their efficacy in the healing of radiation-induced
dermatitis in breast cancer patients undergoing
post-mastectomy chest wall radiotherapy.

Patients and Methods

This study is an open, randomized, controlled,
phase Il clinical trial. Eligible patients had newly
pathologically proven, locally advanced breast
cancer (treated with modified radical mastectomy,
followed by sequential adjuvant chemotherapy and
chest wall radiotherapy [45-50.4 Gy]) and grade
2 and/or 3 radiation-induced dermatitis. Exclusion
criteria consisted of any history of collagen vascular
diseases, diabetes mellitus, taking any drugs
interfering with the wound healing process like
systemic steroids, previous history of chest wall
radiotherapy, and concurrent use of chemotherapy.
All the patients had to sign the consent form before
participating in the study. This clinical trial was
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approved by the local Research Ethics Committee
of Shiraz University of Medical Sciences.

Between July 2011 and December 2011, sixty-
three eligible patients were randomly assigned
to received either topical Alpha ointment (study
arm, n=32) or topical hydrocortisone cream (1%)
(control arm, n=31) immediately after completing
post-mastectomy chest wall radiotherapy with
a median dose of 45-50 Gy. In addition, all the
patients in both arms were recommended to
perform daily chest wall simple washing with
mild soap. Three patients were excluded from
the study: one developed grade IV dermatitis in
the first week of intervention and did not meet
the inclusion criteria, and two patients developed
severe pain following topical application and
declined to participate (figure 1).

Dermatitis grade was determined according
to the Common Terminology Criteria for Adverse
Events (version 4.0). Dermatitis grade 2 was
defined as moderate to brisk erythema, patchy
moist desquamation mostly confined to skin
folds and creases, and moderate edema of the
irradiated chest wall. Dermatitis grade 3 was
defined as moist desquamation in areas other
than skin folds and creases, bleeding induced
by minor trauma, or abrasion of the chest wall."
Radiation portals were composed of chest wall
fields in all the patients and supraclavicular, post-
axillary, and internal mammary fields in most of
them. Optimization of the skin dose to reach the
prescribed total radiation dose was achieved by
treating the chest wall fields in all the patients
in both arms with superficial X-ray (120 KV,
10 mA, 2 mm Al filtration, 4 mm Al half-value
layer) and with a daily fraction of 1.8-2 Gy (five
fractions per week). All the patients had to receive
a total dose of 45-50.4 Gy. In the control arm,
topical hydrocortisone cream (1%) was used with
daily washing of the chest wall area; and in the
study arm, topical Alpha ointment was used in a
similar manner. Detailed instructions on topical
hydrocortisone cream (1%) and topical Alpha
ointment were given to each patient as follows:
the patients in both arms were instructed to apply
a thin layer of the topical agents twice a day over
the chest wall field, beginning on the day of the
last session of radiotherapy and continuing every
day for 3 weeks. Alpha ointment is a combination
of Lawson (natural Henna) and unsaturated fatty
acids. Lawson is the main component of Alpha
ointment extracted from Lawsonia inermis. All
of the patients were followed up for 3 weeks
after developing radiation dermatitis. During this
period, each patient was examined every week.
Dermatitis grade, patients’ age, breast cancer
stage, and dermatitis area (cm?) were recorded
in our data sheet before the commencement of
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CONSORT 2010 Flow Diagram

[ Enrollment ]

Assessed for eligibility (n=63)

Excluded (n=3)

+ Not meeting inclusion criteria (n=1)
+ Declined to participate (n=2)

+ Other reasons (n=0)

Randomized (n=60)

v [ Allocation ] v
Allocated to intervention (n=30) Allocated to intervention (n=30)
+ Received allocated intervention (n=30) + Received allocated intervention (n=30)
+ Did not receive allocated intervention (give + Did not receive allocated intervention (give
reasons) (n=0) reasons) (n=0)
v [ Follow-Up ] v
o J
Lost to follow-up (give reasons) (n=0) Lost to follow-up (give reasons) (n=0)
Discontinued intervention (give reasons) (n=0) Discontinued intervention (give reasons) (n=0)
v [ Analysis ] v
Analysed (n=30) Analysed (n=30)
+ Excluded from analysis (give reasons) (n=0) + Excluded from analysis (give reasons) (n=0)

Figure 1: This is a depiction of the CONSORT flow diagram of 60 breast cancer patients, who developed chest wall radiation

dermatitis.

intervention. Subsequently, the dermatitis
area (cm?) was measured independently by 2
physicians in each examination until 3 weeks after
the start of intervention. Irregular dermatitis area
was estimated in each patient using a grid paper.
The patients’ complaints, including skin burning,
pain, and pruritus, and amount of skin discharge
change were scored from 0 to 3 in our data sheet
in each examination (subjective scores were
defined as: 0: no complaint; 1: mild; 2: moderate;
and 3: severe complaint). In this study, the rate
of dermatitis healing was the objective criterion.
The primary end point of the study was the
speed of dermatitis healing. Dermatitis healing
was defined as complete re-epithelialization of
moist desquamation (dermatitis grades 2 and
3) areas. The healing rate of dermatitis (grades
2 and 3) was measured by comparing the rate
of the decrease in the dermatitis area (cm/
week) between the study and control arms. The
mean dermatitis area (cm/week) was compared
between the study and control arms during 3
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consecutive weeks of intervention. A minimum
sample size required 24 patients in each arm to
ensure 80% power at the 5% significance level
for detecting a 40% improvement in the healing
rate from 30% to 70%.

The data were analyzed using statistical tests.
The Chi-square test was employed to compare
the data percentages at the beginning of the
treatment such as age, radiotherapy dose, and
stage of disease. The Mann Whitney test was
used to compare the changes in the patients’
complaints such as pain and pruritus. And, the
t test with Bonferroni correction was used to
compare burn area dermatitis by SPSS (version
17.0) and to compare the clinical measurements
and the clinicopathological characteristics
between the trial arms. A P value less than 0.05
was considered statistically significant.

There was no meaningful difference in terms of

295



Ansari M, Dehsara F, Mosalaei A, Omidvari Sh, Ahmadloo N, Mohammadianpanah M

baseline variables, including age, sex, dermatitis
grade, total radiation dose, disease stage, and
dermatitis area (cm?) between the two arms. The
mean age of the control and study arms was 47
(range=25-72) years and 49 (range=28-81) years,
respectively. The mean radiation dose was 49.1 Gy
(range=45-50.4 Gy) in the control arm and 48.8 Gy
(range=45-50.4 Gy) in the study arm. The mean
dermatitis area (summation of grades 2 and 3) was
13.54 (range=0.5-75.0) cm?in the control arm and
17.02 (range=0.7-78.0) cm?in the study arm (table 1).
All the patients in both arms tolerated the topical

Table 1: Distribution of baseline variables between the study and control arms at the beginning of intervention

treatments well, and no systemic or local reaction or
dermatitis aggravation was observed. The analysis
of data showed that 3 weeks’ use of topical Alpha
ointment twice a day was more effective on the
healing of radiation-induced dermatitis than that of
topical hydrocortisone cream (1%) (P=0.001). This
effect was significant in the second week (P=0.007);
however, this difference was not significant for
grade 2 dermatitis (P=0.343). This effect was also
significant on the healing of grade 3 dermatitis
(P=0.003) during 3 weeks of intervention (figure 2,
table 2). Furthermore, the healing of both grade

Variables Control arm Study arm P value
Mean age (age range) 47.03 (25-72) 49.03 (28-81) 0.507
Mean dermatitis area (cm?)
Grade 2 (+SD) 12.29 (£19.04) 13.02 (+15.96) 0.847
Grade 3 (+SD) 1.25 (+4.76) 4.00 (£8.44) 0.283
Dermatitis grade
Grade 2 25 (83.3%) 22 (73.3%) 0.530
Grade 3 5(16.7%) 8 (26.7%) 0.531
Mean RT dose (Gy) (range) 49.1(45-50.4) 48.8 (45-50.4) 0.684
RT: Radiotherapy

160 -
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120 A

100
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Figure 2: The rate of dermatitis healing time during 3 consecutive weeks of treatment is illustrated here.

Table 2: Rate of dermatitis healing during 3 consecutive weeks of treatment

Radiation dermatitis Control arm (cm?) Study arm (cm?) P value
Mean area of grade 2 (+SD)

Baseline 12.29+19.04 13.02+15.96 0.847
First week 33.17+35.73 29.72+41.22 0.361
Second week 41.70+53.86 24.07+34.25 0.027
Third week 17.04+30.23 2.70+4.16 0.108
Mean area of grade 3 (+SD)

Baseline 1.25+4.76 4.00+8.44 0.283
First week 15.93+29.18 42.02+50.15 0.130
Second week 33.07+57.49 27.58+48.27 0.004
Third week 11.95+23.29 0.70+2.59 0.719
Mean area of grade 2+3 (+SD)

Baseline 13.54+20.76 17.02+16.66 0.436
First week 49.11+42.14 71.74+56.96 0.137
Second week 74.77+71.20 51.64+59.04 0.007
Third week 29.00+35.35 3.39+5.51 0.376
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2 and grade 3 dermatitis was significant in the
second week of treatment (P=0.027 and P=0.004,
respectively). Regarding the patients’ subjective
complaints, although there was no statistically
significant difference in burning sensation between
the two arms over the 3-week intervention period
(P=0.078), Alpha ointment decreased the patients’
other complaints such as pain (P<0.001), pruritus
(P=0.009), and discharge (P=0.010) effectively
and meaningfully. This difference was significant
for pain relief in the second and third weeks of
treatment (P=0.010 and P=0.016, respectively) and
non-significant in the first week (table 3).

Locally advanced breast cancer accounts for
a considerable portion of all breast cancers,
particularly in developing countries such as
Iran. Nearly all patients with locally advanced
breast cancer need to receive radiotherapy as
an essential part of their local treatment."? Post-
mastectomy radiotherapy can inevitably lead to
degrees of dermatitis, affecting the patients’ life
quality. Radiation-induced dermatitis may be acute
or chronic. Acute radiation dermatitis presents as
skin pain, erythema, edema, dry or wet scaling,
discharge, pruritus, ulceration, bleeding, and
necrosis."? These signs and symptoms usually peak
at one to 3 weeks following the last radiation session
and relieve within 3-6 weeks of the completion of
radiotherapy in dry desquamation. Nevertheless,
in cases with moist desquamation (grades 2
and 3), it is prolonged to 4-6 weeks. This acute

Efficacy of Alpha ointment in radiation-induced dermatitis

dermatitis can cause temporary or even complete
radiation interruption.’#'® In the present study, acute
dermatitis was maximized in the second week in the
study arm and in the third week in the control arm.

In this study, the grades of dermatitis were
determined according to the Common Terminology
Criteria for Adverse Events (version 4.0)." These
scoring criteria are based on visual inspection.
This objective measurement assesses the skin
toxicity regardless of the patient factors influencing
the degree of radiation dermatitis. Yamazaki et
al." evaluated the effect of patient factors on
radiation dermatitis in patients with breast cancer
who underwent postoperative radiotherapy after
breast-conserving surgery. They compared skin
color changes (using an objective analyzer)
between treated and contralateral normal breasts
and found more reddish and higher degrees of
radiation dermatitis in heavier patients. Different
assessment methods have been drawn upon in
other studies.’® Yoshikawa et al.'® assessed the
degree of radiation dermatitis by comparing serial
skin change in photographs. In the current study,
the primary end point was the rate of wound
healing between the study and the control arm;
therefore, the assessment method was not an
important issue.

There are various treatment-related and
patient-related factors affecting the degree of
radiation dermatitis. Any type of recent or old
damage due to surgery, burn, or lesions can
potentiate radiation dermatitis. Other patient-
related factors include history of collagen vascular
diseases, diabetes mellitus, renal failure, older

Table 3: Patients’ relief of complaints during 3 consecutive weeks of treatment

Variables Mean complaint score P value
Study arm Control arm
Skin burn relief (+SD)
Baseline 3.13+0.681 2.93+0.592 0.063
First week 3.30+0.651 3.10+0.548 0.060
Second week 2.50£0.820 2.90£0.759 0.074
Third week 1.53+0.571 1.99+0.694 0.078
Skin pain relief (+SD)
Baseline 2.77+0.679 2.47+0.507 0.088
First week 3.10£0.607 2.93+0.691 0.324
Second week 2.1740.747 2.60+0.724 0.026
Third week 1.27+0.450 2.20+0.761 <0.001
Skin pruritus relief (+SD)
Baseline 2.37£0.718 2.13+0.680 0.741
First week 2.53+0.629 2.43+0.774 0.227
Second week 2.00£0.695 2.23+0.728 0.438
Third week 1.43+0.568 1.87+0.730 0.013
Skin discharge relief (+SD)
Baseline 1.27+0.450 1.10+0.403 0.136
First week 1.83+0.531 1.67+0.802 0.545
Second week 1.67+0.479 1.77+0.774 0.166
Third week 1.10+0.305 1.37+0.556 0.025
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age, and concurrent use of immunosuppressive or
chemotherapeutic agents. The site of radiotherapy,
radiation field size, total dose of radiation, dose
per fraction, and type and energy of radiation are
considered as treatment-related factors affecting
the degree of radiation dermatitis."”

There is no consensus regarding the optimal
treatment or prevention for radiation dermatitis.
Be that as it may, some supportive care, including
gentle washing with mild soap, wearing loose
cotton clothing, avoiding extreme temperatures,
avoiding sun exposure to radiation fields, avoiding
shaving or hair removal in radiation fields, and
avoiding use of any unproven topical agents like
cosmetic products, is generally advised for all
patients undergoing radiotherapy."24

In the literature, a wide variety of topical agents
such as corticosteroids, Aloe Vera, Biafine cream,
hyaluronic acid, Sucralfate, Dexpanthenol, and
vitamin E have been used in acute radiation-induced
dermatitis. Nonetheless, the existing evidence is
insufficient to recommend the use of a specific topical
agent to prevent or to treat this complication.-+17.18
Therefore, systematic reviews suggest that the
efficacy of the agents and approaches should be
compared in phase | and Il clinical trials.?"

One of the proposed treatments for
radiation-induced dermatitis is the use of
topical corticosteroids. Anti-inflammatory
effects of these agents may play an important
role in relieving patients’ symptoms."4'"'¢ Some
evidence indicates the moisturizing effects of
hydrocortisone cream as the likely mechanism
in the healing of radiation-induced dermatitis.
Moisturization plays an essential role in the
early prevention of acute dermatitis. According
to this mechanism, hydrophilic agents such
as Aloe Vera gel or vegetable oil reduce the
severity of radiation dermatitis as well as topical
hydrocortisone.'®'® There is no clear evidence to
support the superiority of potent corticosteroids
over hydrocortisone in the literature. In a study,
Clobetasone butyrate caused more severe
radiation reactions compared to hydrocortisone
with similar prescribed radiation doses.?° In
another study, Schmuth et al."®* compared the
topical cream of hydrocortisone (1%) and the
topical cream of Dexpanthenol (0.5%) in the
healing of acute radiation-induced dermatitis;
however, they found no significant difference
in dermatitis healing between the two
treatment arms. Other local treatments such as
Dexpanthenol, Calendula, and honey ointment
have been used for the treatment of dermatitis
in different studies."?*'"2" Another drug which
has newly been introduced for the management
of burn and infectious wounds is natural Henna
(Lawsonia inermis linn), as was used in our study
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in the form of “Alpha ointment”.”'° Many of today’s
modern drugs have their origin in traditional plant
medicine. Alpha ointment is a combination of
Lawson (natural Henna) and unsaturated fatty
acids. Lawson is the main component of Alpha
ointment extracted from Lawsonia inermis.
Unsaturated fatty acids in Alpha ointment have
an anti-inflammatory role.” There is some
evidence supporting the safety and efficacy of
natural henna in wound healing.8%2224 |n a study
conducted by Gunjan Guha et al.” antioxidant
effects of Henna derivatives were proved. In an
animal study, Nayak et al.® demonstrated the
wound healing activity of natural henna using
excision, incision, and dead space wound
models. Philip Jacob et al.® in recent study found
antioxidant and scavenging activity of Henna
derivatives. In addition, Hoseini et al."® showed
further effectiveness of Alpha ointment (Henna-
bearing ointment) in comparison with topical
silver Sulfadiazine in grade 3 burn wounds
infected by Pseudomonas aeruginosa. Yucel
and Guzin?* observed the efficacy and safety of
natural Henna in treating hand-foot syndrome
in 10 patients with colon and breast cancer
following chemotherapy with Capecitabine
alone or combined with Docetaxel. In our study,
topical Alpha ointment (containing natural
henna) was more effective on the healing of
radiation-induced dermatitis than was topical
hydrocortisone cream (1%) in the second week
of intervention. In addition, Alpha ointment
significantly decreased the patients’ complaints
such as pain, pruritus, and discharge compared
to topical hydrocortisone cream (1%).

Henna is an inexpensive natural plant
agent with anti-inflammatory, antipyretic, and
analgesic effects. It also plays an antioxidant
and immunomodulatory role and lacks the
potential acute and late adverse effects of
corticosteroids.?*2°

To date, there has been no recorded study
investigating the efficacy of Alpha ointment in
the healing of acute radiation-induced dermatitis.
The current study had some limitations in terms
of time and financial issues. The sample size
was small and the length of patients’ follow-up
was limited.

Conclusion

According to the results of this study, three weeks’
use of topical Alpha ointment was more effective
on the healing of radiation-induced dermatitis
than was topical hydrocortisone cream (1%) in our
breast cancer patients. Further evaluation with
larger numbers of patients is suggested for the
confirmation of these preliminary results.

Iran J Med Sci December 2013; Vol 38 No 4



Acknowledgement

This clinical trial was approved and supported by
Shiraz University of Medical Sciences (research
project number 90-P-2764). This manuscript is
part of a thesis by Farzin Dehsara. This study
was supported by Shiraz University of Medical
Sciences. The authors would like to thank the
Clinical Research Development Department of
Nemazee Hospital for statistical consultation and
editorial assistance.

Conflicts of Interest: None declared.

References

1

Harper JL, Franklin LE, Jenrette JM, Aguero
EG. Skin toxicity during breast irradiation:
pathophysiology and management. South
Med J. 2004;97:989-93. doi: 10.1097/01.
SMJ.0000140866.97278.87. PubMed PMID:
15558927.

Salvo N, Barnes E, van Draanen J, Stacey
E, Mitera G, Breen D, et al. Prophylaxis and
management of acute radiation-induced
skin reactions: a systematic review of the
literature. Curr Oncol. 2010;17:94-112.
PubMed PMID: 20697521; PubMed Central
PMCID: PMC2913836.

Omidvari S, Saboori H, Mohammadianpanah
M, Mosalaei A, Ahmadloo N, Mosleh-
Shirazi MA, et al. Topical betamethasone
for prevention of radiation dermatitis. Indian J
Dermatol Venereol Leprol. 2007;73:209. doi:
10.4103/0378-6323.32755. PubMed PMID:
17561562.

Kumar S, Juresic E, Barton M, Shafiq J.
Management of skin toxicity during radiation
therapy: a review of the evidence. J Med
Imaging Radiat Oncol. 2010;54:264-79. doi:
10.1111/j.1754-9485.2010.02170.x. PubMed
PMID: 20598015.

D'haese S, Bate T, Claes S, Boone A,
Vanvoorden V, Efficace F. Management of
skin reactions during radiotherapy: a study
of nursing practice. Eur J Cancer Care
(Engl). 2005;14:28-42. doi: 10.1111/j.1365-
2354.2005.00510.x. PubMed PMID: 15698384.
Al-Waili NS. Topical honey application vs.
acyclovir for the treatment of recurrent
herpes simplex lesions. Med Sci Monit.
2004;10:MT94-8. PubMed PMID: 15278008.
Guha G, Rajkumar V, Kumar RA, Mathew
L. Antioxidant Activity of Lawsonia inermis
Extracts Inhibits Chromium(VI)-Induced
Cellular and DNA Toxicity. Evid Based
Complement Alternat Med. 2011;2011:576456.
doi: 10.1093/ecam/nep205. PubMed PMID:

Iran J Med Sci December 2013; Vol 38 No 4

Efficacy of Alpha ointment in radiation-induced dermatitis

10

11

12

13

14

15

16

20008460; PubMed Central
PMC3136683.

Nayak BS, Isitor G, Davis EM, Pillai GK.
The evidence based wound healing activity
of Lawsonia inermis Linn. Phytother Res.
2007;21:827-31. doi: 10.1002/ptr.2181.
PubMed PMID: 17533628.

Philip Jacob P, Madhumitha G, Mary Saral A.
Free radical scavenging and reducing power
of Lawsonia inermis L. seeds. Asian Pac J
Trop Med. 2011;4:457-61. doi: 10.1016/S1995-
7645(11)60125-9. PubMed PMID: 21771698.
Hosseini SV, Tanideh N, Kohanteb J,
Ghodrati Z, Mehrabani D, Yarmohammadi
H. Comparison between Alpha and silver
sulfadiazine ointments in treatment of
Pseudomonas infections in 3rd degree
burns. Int J Surg. 2007;5:23-6. doi: 10.1016/j.
ijsu.2006.03.007. PubMed PMID: 17386910.
Chen AP, Setser A, Anadkat MJ, Cotliar
J, Olsen EA, Garden BC, et al. Grading
dermatologic adverse events of cancer
treatments: the Common Terminology Criteria
for Adverse Events Version 4.0. J Am Acad
Dermatol. 2012;67:1025-39. doi: 10.1016/j.
jaad.2012.02.010. PubMed PMID: 22502948.
Rezaianzadeh A, Peacock J, Reidpath D,
Talei A, Hosseini SV, Mehrabani D. Survival
analysis of 1148 women diagnosed with
breast cancer in Southern Iran. BMC Cancer.
2009;9:168. doi: 10.1186/1471-2407-9-168.
PubMed PMID: 19497131; PubMed Central
PMCID: PMC2699348.
Maddocks-Jennings W, Wilkinson JM,
Shillington D. Novel approaches to
radiotherapy-induced skin reactions: a
literature review. Complement Ther Clin
Pract. 2005;11:224-31. doi: 10.1016/j.
ctcp.2005.02.001. PubMed PMID: 16290892.
Yamazaki H, Yoshida K, Kobayashi K,
Tsubokura T, Kodani N, Aibe N, et al.
Assessment of radiation dermatitis using
objective analysis for patients with breast
cancer treated with breast-conserving
therapy: influence of body weight. Jpn J
Radiol. 2012;30:486-91. doi: 10.1007/s11604-
012-0073-8. PubMed PMID: 22528337.
Yirmibesoglu E, Karahacioglu E, Kilic D, Lortlar
N, Akbulut G, Omeroglu S. The protective
effects of Ginkgo biloba extract (EGb-761) on
radiation-induced dermatitis: an experimental
study. Clin Exp Dermatol. 2012;37:387-94. doi:
10.1111/j.1365-2230.2011.04253.x. PubMed
PMID: 22211952.

Yoshikawa N, Inomata T, Shimbo T, Takahashi
M, Uesugi Y, Juri H, et al. Appropriate
evaluation of and risk factors for radiation
dermatitis in breast cancer patients receiving

PMCID:

299



Ansari M, Dehsara F, Mosalaei A, Omidvari Sh, Ahmadloo N, Mohammadianpanah M

17

18

19

20

300

hypofractionated whole-breast irradiation
after breast-conserving surgery. Breast
Cancer. 2012. doi: 10.1007/s12282-012-
0366-x. PubMed PMID: 22492066.
McQuestion M. Evidence-based skin care
management in radiation therapy: clinical
update. Semin Oncol Nurs. 2011;27:e1-17.
doi: 10.1016/j.soncn.2011.02.009. PubMed
PMID: 21514477.

Schmuth M, Wimmer MA, Hofer S, Sztankay
A, Weinlich G, Linder DM, et al. Topical
corticosteroid therapy for acute radiation
dermatitis: a prospective, randomized, double-
blind study. Br J Dermatol. 2002;146:983-
91. doi: 10.1046/j.1365-2133.2002.04751.x.
PubMed PMID: 12072066.

Sitton E. Early and late radiation-induced skin
alterations. Part Il: Nursing care of irradiated
skin. Oncol Nurs Forum. 1992;19:907-12.
PubMed PMID: 1635872.

Glees JP, Mameghan-Zadeh H, Sparkes CG.
Effectiveness of topical steroids in the control
of radiation dermatitis: a randomised trial
using 1% hydrocortisone cream and 0.05%
clobetasone butyrate (Eumovate). Clin Radiol.
1979;30:397-403. PubMed PMID: 380872.

21

22

23

24

25

Omidvari Sh, Shafizad A, Razmjou-Ghalaei
S, Nasrolahi H, Ahmadloo N, Ansari M,
et al. Efficacy of topical honey, topical
hydrocortisone 1% and simple washing on
healing of radiation-induced dermatitis in
breast cancer patients. Journal of Isfahan
Medical School. 2011;28:828-36. Persian.

Mutluoglu M, Uzun G. Can henna prevent
ulceration in diabetic feet at high risk?
Exp Diabetes Res. 2009;2009:107496.
doi: 10.1155/2009/107496. PubMed PMID:

20016805; PubMed Central PMCID:
PMC2792959.
Malekzadeh F. Antimicrobial activity

of Lawsonia inermis L. Appl Microbiol.
1968;16:663-4. PubMed PMID: 4967454;
PubMed Central PMCID: PMC547491.
Yucel I, Guzin G. Topical henna for
capecitabine induced hand-foot syndrome.
Invest New Drugs. 2008;26:189-92. doi:
10.1007/s10637-007-9082-3. PubMed PMID:
17885735.

Mikhaeil BR, Badria FA, Maatooq GT, Amer
MM. Antioxidant and immunomodulatory
constituents of henna leaves. Z Naturforsch C.
2004;59:468-76. PubMed PMID: 15813363.

Iran J Med Sci December 2013; Vol 38 No 4



