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Abstract: Purpose: This study was designed to evaluate the radiation dosimetric parameters and its association with acute skin toxicity
following whole breast radiation using conformal radiotherapy in early breast cancer. Methods and materials: Computed tomography
scan images of 50 early breast tumour patients who had undergone breast conservation surgery were selected for this study. Contouring
of skin was done as a structure with 5mm thickness from the surface of the body to the anterior margin of the breast planning target
volume (PTV). Constraints to the skin were given, without compromising the dose to the PTV (Planning Target Volume). Dose
delivered was 50 Gy/25# to the whole breast with tumour bed boost of 12 Gy/6#. Assessment of reactions of the skin was done for each
patient weekly by using the Common Terminology Criteria for Adverse Events (CTCAE), version 4.03. All patients in this study were
followed up weekly by clinical examination during RT and post RT every month until 3 months. During follow- up the worst grade of
skin toxicity was recorded. Correlation between dosimetric parameters of skin and PTV with a grade of skin toxicity was done using the
Spearman method. Results: Mean dose received by the skin was 36.3+7.6 Gy. Maximum dose received by the skin was 65.6+2.92. There
was no significant correlation between the skin constraints and PTV parameters given with the highest grade of skin toxicity. During
RT, 54% had grade 1 skin reaction, 32% had grade 2 skin reaction and 14% had grade 3 skin reaction. Grade 2 and 3 skin toxicities
peaked at 1 or 2 weeks after RT despite stratification of RT techniques(3DCRT/IMRT/RapidArc) Conclusion: Taking skin as an organ
at risk, and limiting the dose to the skin, by contouring the irradiated part of the skin without disturbing the PTV coverage, showed no
significant association with skin toxicity but the rate of grade 3 and 4 skin toxicities were reduced. Thus that there is no statistical
significance in giving constraints to the skin during planning. To give statistically significant data, the study has to be further continued
with more samples. Follow up assessment done monthly for 3 months after completion of radiation had higher proportions of grade 1
skin reaction with no other complications like pain and swelling at the site of radiation. As there are no standard guidelines of skin
contouring of breast, evaluation of dosimeters parameters with skin toxicity can be done if the whole skin is contoured.
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oedema, and breast fibrosis after external beam
radiotherapy. (2)This present study is designed to
prospectively evaluate radiation dosimetric parameters and
its association with acute skin toxicity following whole

1. Introduction

GLOBOCAN 2018 showed that breast cancer is the
commonest cancer as well as the leading cause of cancer-

related deaths in Indian women. It contributes significantly
to the cancer burden in our country, that has to be treated to
reduce the mortality and the economic loss to the country.
(1) Whole breast radiation is the standard of care after breast
conservation surgery as it proved a significant benefit in
loco-regional control irrespective of the response to
neoadjuvant chemotherapy. Skin is relatively radiosensitive
and exhibits varying degrees of damage depending on the
dose of radiation it receives. The proximity of skin to the
target volume makes it more prone to higher radiation
exposure.  Studies have shown that the conventional
radiotherapy techniques using photons of high energy and
two wedged tangential fields result in side effects which
may be acute or chronic. Effects like fibrosis and skin
desquamation are appreciated even after using modern
treatment techniques and fractionation schemes. The most
common complications include skin erythema, breast

breast radiotherapy.

2. Methods and Materials

It is a prospective observational study conducted from 2017-
2019 at a tertiary cancer care centre in South India. Biopsy
proven carcinoma breast patients who underwent breast
conservation surgery and planned for adjuvant whole-breast
irradiation were included in the study. Patients received
adjuvant RT using either a standard wedge missing tissue
compensation technique or breast IMRT or RAPIDARC.
The primary endpoint was to evaluate the radiation
dosimetric parameters of radiation for the patients
undergoing radiotherapy to the whole breast. The secondary
objective was to identify the association of dosimetric
parameters with acute skin toxicity among the patients
undergoing whole breast radiotherapy. The sample size was
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calculated as per the number of patients visiting the
outpatient department of Radiation Oncology in a tertiary
care centre. Preoperative CT scan was also advised to
delineate the tumour. The patient underwent postoperative
CT( Somatom Spirit-Siemens), with the necessary
immobilisation devices. The medial and lateral field borders
were marked to define the field length using radiopaque
markers placed clinically by the physician. The planning
target volume (PTV) was contoured as per RTOG
(Radiation Therapy Oncology Group) breast cancer atlas for
radiation therapy planning consensus definitions.(3) The
involved breast with supraclavicular fossa, axilla level 1, 2
and 3 were included in Clinical target volume (CTV-50).
The lumpectomy cavity was included in CTV-12. The axilla
level — I & Il were irradiated only if there was an extranodal
extension or inadequate axillary lymph node clearance (less
than 10 lymph nodes isolated in the post-op histopathology
specimen)

Contouring and planning:

Contouring of target volume and OARs were done as per the
RTOG guidelines. Contouring of skin was done as a
structure with 5mm thickness from the surface of the body.
As per department protocol, the skin was not included in the
target volume. GTV (Gross tumour clips) - clips were
contoured to delineate the tumour bed. An anisotropic
margin (1cm superoinferiorly & 0.5cm diagonally) from the
GTV- clips to CTV-12 was given. PTV-12 and PTV -50
were given 0.5 cm margins from CTV-12 and CTV-50
respectively. The CTV-50 was cropped out from the skin,
excluded the ribs and lungs and included the breast tissue
anterior to pectoralis major muscle. CTV-12 included the
lumpectomy cavity with surgical clips as well as the seroma
volume. In external beam radiotherapy, dose prescription
used was whole breast plus nodal RT-50Gy/25 fractions
(2Gy/fraction) with 3Dimensional Conformal Radiotherapy
(3DCRT), Intensity Modulated Radiotherapy (IMRT) or
Rapid Arc (RA) technique. Tumour bed boost(12Gy/6
fractions), was given with Rapid Arc technique/ 3DCRT.
Dose-volume parameters were obtained from the Dose
Volume Histogram of Treatment Planning System (Eclipse
V-10) using the Analytical Anisotropic Algorithm (AAA
algorithm) present in our department. After dose
optimization dose to the organs at risk (OAR) (heart,
ipsilateral and contralateral lung, skin, contralateral breast
and surrounding ipsilateral breast tissue) were measured..
The treatment was delivered using Varian Clinac IX with 6
MV photon energy. The plan that achieved the best PTV
coverage and sparing of OAR was chosen for the treatment.
All patients were treated with a continuous course of
radiation, 2 Gy per fraction, once a day, 5 days a week from
Monday to Friday to a total dose of 62 Gy in 31 fractions.
Dosimetric data was collected from the TPS. Clinical data
were collected on the first day of irradiation, then weekly
during their treatment, at first month and third month after
completion of the treatment course. Before the start of
radiation, the patients were counselled regarding the
skincare and made aware of the possible toxicities she might
encounter during radiation treatment or in the early post-
treatment period. During each consultation, patients were
examined for acute toxicities of skin.

Figure 2: Patient positioned on the wing board in supine
treatment position with the head tilted towards the opposite
side; arms above the head; ipsilateral arms marked with wire

Table 1: Grade of skin reactions

Acute Skin Definition
toxicity (RTOG)
Follicular, faint or dull erythema/epilation/dry

Grade 1 . -

desquamation / decreased sweating

Tender or bright erythema, patchy moist
Grade 2 -
desquamation/moderate oedema

Grade 3 Confluent moist desquamation (excluding

areas of skin folds) / pitting oedema
Grade 4 Ulceration, haemorrhage or necrosis

Table 2: Dose constraints to the organ at risks (OARS)
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Organ Parameter | Dose constraints
V40 <88%
Skin V45 <83%
V50 <58%
Mean <47 Gy
V20 <30%
B/L Lung Mean <15 Gy
Mean <4Gy
Contralateral breast V10 5%
Mean <5 Gy
Heart V25 <10%
Spinal cord Dmax <46 Gy
Thyroid Dmean <26 Gy
Liver Dmean <26 Gy
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Table 3: Dose Volume constraints to the target volumes

Lumpectomy PTV Volume /Dose

description Goal constraint
Dose does not exceed
Per protocol | 115% of the boost
Lumpectomy dose

PTV maximum dose

Does Not exceed

Variation 120% of the boost
acceptable d
0se
Conformity index (Ratio of |Per protocol 0.95t0 2.0

volume covered by 95%
prescription
isodose/volume of the
lumpectomy PTV)

Variation
acceptable

Not less than 0.9 and
not more than 3

g

Figure 3: Doe distribution of 100% colour wash for PTV
in a Rapid Arc plan

Figure 5: Cumulative dose histogram of 95% PTV coverage
(prescribed dose 62 Gy/31#)
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Figure 6: Dose volume histogram of skin, heart, spinal cord,
ipsilateral lung, contralateral lung

Figure 7: Cumulative dose histogram of 95% ptv coverage
of prescribed dose (50 Gy/25#)

Figure 8: Differential graph of PTV. 100% of PTV covers
100% of the prescribed dose.

3. Statistical Analysis

Data analysis was done using SPSS version 20. We used the
Kolmogorov-Smirnov test to assess normality of the
different variables. The continuous data which were
normally distributed were expressed as mean with a standard
deviation. The continuous data which were not normally
distributed were expressed as median with interquartile
range. The distribution of categorical variables such as skin
toxicity, site of the tumour, clinical characteristics etc. will
be expressed as frequency and percentage. The proportion of
skin toxicity with the above mentioned categorical variable
will be carried out by using a chi-square test or Fischer’s
exact test. The comparison of a continuous variable in
relation to skin toxicity will be carried out by using a one-
way analysis of variance or Kruskal Wallis test. Spearman’s
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correlation was used to find an association between the dose Table 5: Radiation dosimetric parameters
received by the OAR and the grade of toxicities. All the Dmax 114%(109-116)
statistical analysis were carried out at 5% level of Dmean(Gy) 65.02+ 1.69
significance and a p-value of less than 0.05 considered as D98(Gy) 59.60+3.90
significant. D2(Gy) 68.35+2.2
Dmax(Gy) 69.93+2.34
Dmedian(Gy) 65.21+1.76
4. Results D90(Gy) 62.38+1.66
A t_otal of 5_0 patients were included in the study from the Sggggg 10%1(539?{50)
period, April 2017 to April 2019. The mean age was 50 V100(Gy) 94.3(86.5-97.1)
years. 36% were perimenopausal and 64% postmenopausal. Cl(phase 1) 0.9140.1
52% of the patients were started within 3 months after Cl(phase 2) 1.17+0.37
surgery and 12% of the patients were started after 6 months. HI 0.13+0.06
20% of the patients received neoadjuvant chemotherapy TV-V110% (in%) 10.6(0.02-23.9)
while 80% of the patients received adjuvant chemotherapy. PTV-V107% (in%) 25.6+23.2
Table 4: Patient characteristics: Patient, tumour and Table 6: Dose received by the OARs
treatment-related parameters: Classification Category  |Mean(SD/Median(range)
Category n(%) Ipsilateral Breast Dmean(Gy) 57.23+3.35
Age N=50 Dmean(Gy) 5.16+1.18
20-34 2%) Contralateral Breast V10(%) 11.26+5.44
35-54 31(62% . V20(%) 34.08+6.45
55-69 17?34%3 Ipsilateral Lung V30(%) 18.0345.23
BMI contralateral Lung V5(%) 52.38+20.82
18.5-24.9 46% Total Lung Mean Dmean(Gy) 12.35+2.09
25-29.9 36% V30(%) 9.5(0-11)
>30 18% V25(%) 9.8(0-11.6)
Laterality Heart MEAN(GY) 9.1(5-10.5)
Left 24(48%) MeanR(Gy) 6.1+2.2
Right 26(52%) Mean L (Gy) 10.3+1.5
T-stage Spinal cord Dmax(Gy) 36.60+5.72
1 10% Thyroid Dmean(Gy) 33.59+5.11
2 68% liver Dmean(Gy) 7.42+45.45
3 22% Tumour bed volume(cc3) 186+96.7
The time gap between BCS and adjuvant RT
<3months 26(52%) Table 7: Dose received by the skin
3-6 months 18(36%) Classification Category Mean(SD)
>6months 6(12%) V40 49.71+16.53
Duration of RT(weeks) 6.28+0.73 V45 43.06+18.44
Distribution of modality of RT Skin V50 32.4+18.99
PHASE | Mean(Gy) 36.3+7.6
3DCRT 2(4%) Dmax(Gy) 65.68+2.92
RAPID ARC 41(82%)
IMRT 7(14%) Table 8: Correlation between skin dosimetric parameters
PHASE Il with grades of skin toxicity during RT using the Spearman
RAPID ARC 44(88%) method (n=50;the level of significance p<0.05)
3DCRT 6(12%) Skin dose The highest grade of skin toxicity during RT
ENERGY LEVEL parameters P-value R- value
6MV 50(100%) V40 0.6 0.06
Treatment gap 6(12%) V45 08 0.02
Present 7(14%) V50 0.8 0.02
Skin reaction 1(2%) Dmax 03 0.1
Low compliance 44(88%) Dmean 0.7 0.04
Absent
Systemic therapy
Timing of Chemotherapy
Adjuvant 40(80%)
Neoadjuvant 10(20%)
Anti hormonal therapy
No antihormonal therapy 9(18%)
Tamoxifen only 18(36%)
Tamoxifen+Transtuzumab 2(4%)
Letrozole only 13(26%)
Letrozole+Transtuzumab 3(6%)
Only Transtuzumab 5(10%)
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Highest grade of skin reaction during RT
Figure 9: Increase in skin Dmax showed an increase trend

in skin reaction but no statistical significance (p=0.1)

There is no correlation between skin dosimetric parameters
and grade of skin toxicity during radiation. But the increase
in Dmax of the skin had shown an increasing trend in the
skin reaction

Table 9: Correlation between dosimetric parameters of PTV
and grade of skin toxicity during radiation using the
Spearman method (n=50; the level of significance p<0.05)

Grade of skin toxicity during radiation
Parameters
P value R value

V100 0.1 0.2
TV-V110 0.7 0.03
V107 0.5 0.08
PTV Dmax 0.8 0.04
Cl(Phase I) 0.7 0.05
Cl(Phase II) 0.4 0.1
HI 0.2 0.17
D2 0.5 0.1

There is no significant correlation between PTV parameters
and skin toxicity during radiation.

Figure 10: Grade 1 skin reaction (highest grade of kin
toxicity) of the left breast during the course of radiation.

Figure 11: Grade 3 skin reaction on the healing phase
during radiation

Figure 12: Grade 1 skin reaction of the same patient during
3rd month follow up

5. Discussion

In this study, the skin was considered as an organ at risk
(OAR) and skin constraints were given to limit the dose to
the skin during whole breast radiation after BCS. This study
was conducted in a tertiary Regional Cancer Centre which
offers free service. The mean age group of the patients
enrolled in our study was 50 years.63% of the patients' age
group is in the 35-54 years age group. This is according to
the National Cancer Registry Programme where the
incidence rate in India had begun to rise in the early thirties
and peak at ages 50-64 years. [4]

Only 10% of our patients were diagnosed at stage | of the
disease. Rest of the patients were from Stage 11/111. Desai et
al, in his analysis of the cancer control programmes in India,
noted that illiteracy and socio-economic backwardness
hamper the early detection of cancer in India. Health
education programmes along with infrastructure generation
for cancer care should reduce cancer morbidity and
mortality.[5]

Conventional dose fractionation was used i.e. 50 Gy in 25
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fractions followed by 12 Gy in 6 fractions. The mean
duration of the radiation course was 6 weeks. In this study
around 86% of the patients had completed whole breast
radiation in 6 weeks without any treatment gap. Around
14% of the patients had completed RT beyond 6 weeks. The
delay in the completion of radiation was mainly due to the
skin reactions during the time of radiation. In this study,
patients had started to develop Grade 1 skin reaction i.e.
mild erythema, with dry desquamation approximately
around 10-14 days after initiation of treatment. The dose
threshold is around 10 Gy- 12 Gy.

In our study, we had noted the highest grade of skin reaction
during radiation followed by monthly follow up for 3
months.54% of the patients during RT had the highest grade
1 skin reaction, 32% had grade 2 skin reactions and 14% had
grade 3 skin reaction. Patients had received treatment by
3DCRT/IMRT/RA in phase | and only by RA and 3DCRT
in phase Il. According to Tiefenbacher et al after BCS,
patients were treated with 3D-CRT (50 Gy whole breast
photon radiotherapy followed by 16 Gy boost to the tumour
bed with electrons). They had noted the skin toxicity after
completion of the 50 Gy course. Out of 211 patients, the
number of patients who had no erythema was 28.9%, 62.2%
of patients showed Grade 1 and 8.5% had grade 2 skin
reactions. None of the patients had grade % erythema. In
their study, a significant trend was observed for large breast
volumes (p=0.004), as well as the large tumour size
(p=0.009). In another study done by Chen et al, 90 patients
underwent chest wall irradiation and 68 patients received
whole breast radiation. The incidence of moist desquamation
was around 19% of the patients who received whole breast
irradiation with 3DCRT. They used the prescription dose of
50.4 Gy. (6)

The PTV coverage was given priority in our study. The
median value of Vg0 Was 94.3%, Dmedian was 65.21 Gy,
Dmean was 65.02 Gy. In a study done by Chen et al, V100%
was 95%, Dmedian was 53 Gy, and Dmean was 52.5 Gy. In
their study, they had used adjuvant 3DCRT with a dose
prescription of 50.4 Gy in 28 fractions.

In our study, the median PTV-Vig, was 25.86% and
median TV- Vi10410.68%. There was no significant
correlation between grades of skin toxicity and PTV-V107
and TV-V110. In a study done by Chen et al, they found no
significant association between the incidence of acute skin
toxicity and PTV-V107%. The median PTV-V107% was
28.6% in their study.[7] But the median value of TV-
V110% was 5.13% in the study which acted as a predictive
power on the incidence of radiation dermatitis. The study
had two groups prophylactic skincare group and therapeutic
skincare group where the incidence of moist desquamation
was higher in the therapeutic skincare group.

In our study, the mean (SD) Homogeneity index was
0.13(0.06) and the mean (SD) Conformity Index for phase |
(50 Gy in 25 fractions) was 0.91(0.1) while for phase 11 (12
Gy in 6 fractions) was 1.2(0.4). There was no significant
correlation between conformity and homogeneity index with
a grade of skin toxicity. In the study done by Deve et al, they
had compared Homogeneity index and conformity index in
whole breast radiotherapy with and without segmental fields

with conventional doses of radiation. The technique with
segmental fields allowed more homogeneity distribution
when compared to standard two tangential field techniques.
The HI value of segmental technique was 1.08+0.01 and for
conformity index was 1.38+0.02.[8]

Logically, by improving the homogeneity and conformity
index, there will be better local control and reduction of
complications by the radiation treatment, but so far there are
no studies to confirm that by improving the homogeneity
and conformity indices there is a better clinical response or
better local control compared with plans with inferior
homogeneity index.

In our study, Vg and Vg5 though showed a correlation with
skin toxicity, but there is no statistical significance.

RADIATION DERMATITIS: In our study, skin contouring
was done as a Smm strip extending from the patient’s body
surface. 5mm thickness of the skin was chosen to include the
epidermis/dermis/hypodermis which was similar to the study
conducted by Elantholi P Saibishkumar. In our study,
constraints to the skin were given, without compromising
the dose to the PTV.

In the study done by Saibishkumar et al, they had compared
IMRT plans done for both skin-sparing and non-skin sparing
technique delivered by helical tomotherapy(HT) by giving
skin constraints to the skin-sparing technique and no
constraints to the non-skin sparing technique in patients with
early breast cancer. They had used the dose-volume
histogram(DVH) to look for the constraints achieved by the
planning target volume, skin and organs at risk (OAR). The
study concluded that the skin-sparing approach had
significantly reduced the dose received by the skin compared
to non-skin-sparing approach without compromising the PTV
coverage. The skin parameters of our study were much lower
than the study done by Saibishkumar et al. This difference
can be explained by the following points:

1. The method of contouring

2. The technique used for radiation planning. In both the
studies, the skin was contoured as a 5mm strip extending
from the patient’s body surface. But the skin was included
within the PTV in our study while in the study done by
Saibishkumar et al the posterior extent of the skin was the
anterior surface of the PTV. They had used IMRT as a
planning technique. Whereas, in our study, Rapid arc was
used as a planning technique in most of the cases. To
maintain the uniformity of the contouring, we contoured the
skin 1-2 cms from the midline extending posteriorly as there
are no specific guidelines for contouring skin during whole
breast radiation. Moreover, the study done by Saibishkumar
et al was a planning study and the results of clinical
application of skin parameters and its association with skin
toxicity were not commented.

HEART: For left-sided disease, the mean heart dose(SD)
was 10.3 Gy(1.5). For the right-sided disease, the heart dose
was 6 Gy(2). A systematic review done from 2014 to 2017
based on heart dose during whole breast radiotherapy,
showed that for left- sided disease, mean dose received by
the heart was 3.6 Gy and for the right-sided disease, the
heart dose was 1.9 Gy. In our study, it was higher by around
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6 Gy. Unlike the free-breathing technique and supine
position used in our study, deep inspiratory breath-hold
technique as well as set up the position of the patient either
prone or lateral decubitus had significantly reduced the heart
dose. [9]

LUNG: The mean lung dose (where bilateral lungs were
considered a single organ) in our study was 12.4+ 2.1. Mean
(SD) value of V20 of the ipsilateral lung is 34.1% (6.5) and
V30 of the ipsilateral lung is 18%(5). The contralateral lung
mean (SD) value of V5 is 52.4% (20). In a study done by
Aznar et al, the average mean lung dose was 11.7 Gy which
was almost similar to our study.(10) Various studies have
concluded that the mean lung dose correlated with the extent
of irradiation. The addition of axilla/supraclavicular fossa
irradiation increased it to 11.2 Gy (SD 0.6) and inclusion of
the internal mammary chain (IMC) further increased it to
14.0 Gy (SE 0.8). The average value of V20 of the
ipsilateral lung was 13.9% and V5 of the ipsilateral lung was
39.5%.(10) Another study done by Alexendra et al
commented on V30 of the ipsilateral lung dose as 10%where
they used conventional radiation dose to whole breast (50
Gy/25 fractions).(11)These values were much lower than
our study as our first priority was PTV coverage.

CONTRALATERAL BREAST: The mean (SD) dose of
contralateral breast Dmean was 5.2Gy (1.2) and V10 was
11.3%(5.4) which was within the normal limits of RTOG
constraints. In the study done by Supakalin et al. the VMAT
mean dose (SD) of contralateral breast dose was 4.98 Gy
(0.6) which was similar to our study. (12)

6. Strengths of the Study

1) This is one of the very few studies available in the
literature where the evaluation of radiation dosimetric
parameters and its association with skin toxicity in
whole breast radiotherapy is done.

2) Throughout the study, there was involvement of the
same Radiation Oncologists and Medical physicist from
the start of recruitment of patients, simulation,
contouring, planning, initiation of treatment and weekly
and monthly assessment of skin toxicity of the patients
so that there is less interobserver variation.

3) 3.Skin toxicity was graded into grade 1, grade 2, grade
3, and grade 4 as per RTOG and grade 2 and 3 were
clubbed as high grade and grade 1 as a low grade as per
the guidance from the previous studies.

4) Photographs were taken from the institute’s DSLR
camera to ensure that they are of high quality.

7. Limitations of the Study

1) Since this was a single institutional study, it was prone
to institutional bias in the selection of patients and
conduct of the study.

2) Though we could appreciate an increase in grade of skin
reactions with an increase in the skin dose ( mean dose
of the skin), there was no statistical significance
because of small sample size

3) There is less proportion of grade 3 skin reactions and no
grade 4 skin reaction. Therapeutic interventions were
done to avoid dropouts in the study.

8. Conclusion

The study on “evaluation of radiation dosimetric parameters
and its association with acute skin toxicity”, we estimated
the skin dose by giving special constraints during planning.
We had delivered a dose of 50 Gy in 25 fractions followed
by 12 Gy in 6 fractions to the boost volume using 6 MV
photon energy. Taking skin as an organ at risk, and limiting
the dose to the skin, by contouring the irradiated part of the
skin without disturbing the PTV coverage, showed no
significant association with skin toxicity but the rate of
grade 3 and 4 skin toxicities were reduced. Hence, we came
to the conclusion that there is no statistical significance in
giving constraints to the skin during planning. In order to
give statistically significant data, the study has to be further
continued with more number of sample. Follow up
assessment done monthly for 3 months after completion of
radiation had higher proportions of grade 1 skin reaction
with no other complications like pain and swelling at the site
of radiation. As there are no standard guidelines of skin
contouring of breast, evaluation of dosimeters parameters
with skin toxicity can be done if whole skin is contoured. A
longer follow up period is required to comment about late
skin toxicity and the local control rates. Based on the
technique (3DCRT/IMRT/RA) beam entry and exit points
have to be taken into account while contouring the skin.
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