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CASE SUMMARY
An 82-year-old woman with exten-

sive cutaneous lesions involving the 
face and torso from a T-cell lymphoma, 
stage IV, was seen for consideration 
of palliative radiation therapy to the 
skin lesions. Her chief complaint was 
intense pruritus. The skin lesions pro-
gressed rapidly within a few months 
to more confluent 3 to 4-cm tumor and 
plaque lesions causing facial disfig-
urement (Figures 1A-B). In addition, 
multiple tumor nodules were noted in 
bilateral axillae, groins, lateral flanks 
and lower extremities. She had small 
adenopathy in the axillae and groins. 
Her medical history included gout, 
hypertension, dyslipidemia and arthri-
tis. Her hemoglobin was 13g/dL, 

white blood count was 33500/μL and  
lymphocyte count was 20500/μL. A 
blood chemistry profile showed ele-
vated creatinine-2.02mg/dL, urate-
13.2mg/dL and LDH-538 IU/L. 
HTLV-1 and HTLV-2 serology was 
negative. Peripheral blood flow cytom-
etry showed abnormal T-cell popula-
tion. Bone marrow aspirate and biopsy 
were positive for CD3 and CD4, nega-
tive for CD26 and TDT. The marrow 
cytogenetics was normal. CT scans of 
the chest, abdomen and pelvis showed 
small volume adenopathy in the axil-
lae. The skin biopsies demonstrated 
T-cell lymphoproliferative disorder 
with the atypical infiltrate positive for 
CD3, CD5, CD25 and CD30. Few cells 
were positive for CD20. There was no 

expression of CD26, CD56 and CD57. 
There was no evidence of lymphoepi-
dermotropism that is typical of cutane-
ous T-cell lymphoma. The differential 
was peripheral T-cell lymphoma, adult 
T-cell leukemia/lymphoma and sezary 
syndrome.

The patient was initially treated with 
chlorambucil, etoposide and dexameth-
asone, but the response was transient. 
Given her age and performance status, 
she was not a candidate for aggressive 
chemotherapy. She was referred to 
radiation oncology for palliative radia-
tion to her skin lesions. The radiation 
therapy team was faced with technical 
challenges in treating the multiple con-
fluent skin lesions with variable sizes 
interposed with crevices involving the 
entire facial skin and scalp in a circum-
ferential fashion.

DISCUSSION
Mycosis fungoides (MF) and its 

variants represent the most common 
form of cutaneous T-cell lymphomas.1 
The malignant cell is derived from a 
post-thymic T-cell that typically bears 
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a CD4+ helper/memory antigen pro-
file. The disease is characterized by 
erythematous patches in sun-protected 
areas that progress to plaques and 
tumors. Pathology from a skin lesion 
typically shows lymphoepidermotro-
pism, which is absent in our patient.

The radiation treatment for MF 
includes total skin electron-beam 
therapy with 6 MeV electrons for 
superficial skin lesions not exceeding 
a 1-cm thickness. This approach was 
not ideal for our patient given the vari-
able thickness of the multiple tumors 
and complex contour of the tumor sur-
faces resulting in inhomogeneous dose  
distribution.2

Hence, the team chose the volumet-
ric-modulated arc therapy (VMAT) 
technique with 6 MV photons to 
decrease the thickness of the most 
symptomatic skin lesions in the head 
and neck area prior to considering total 
skin electron-beam therapy.  

TREATMENT 
PLANNING AND SETUP 

The patient underwent a radia-
tion treatment planning process that 
included an Aquaplast (Qfix, Avon-
dale, Pennsylvania) mask with bolus 
covering the entire skin over the head 
and neck areas (Figures 2A-F). 

Subsequently, CT simulator images 
were acquired for treatment planning. 
The entire scalp, facial skin and the skin 
of the neck including tumors were con-
toured as clinical target volume (CTV). 
A variable expansion of 8 mm out and 
5 mm in was applied to the CTV to cre-
ate a planning target volume (PTV). An 
optimized PTV was then delineated after 
carving out eyes and adding a 3-mm mar-
gin around the brain for planning organ 
at risk volume (PRV). A 2-arc 6 MV 
VMAT-optimized plan was generated.3 
A total dose of 15 Gy in 10 fractions with 
a low dose per fraction was chosen due to 
high tumor radiosensitivity and to mini-
mize acute and late side effects. A low 
total dose would also allow for the use of 

FIGURE 1. Face lesions (A) and scalp lesions (B) before treatment.
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FIGURE 2. Bolus on head pad and wax bolus in bilateral ear canal (right lateral view) (A). 
Wet guaze to fill the crevices between lesions (B), 2 c 0.5-cm Vaseline bolus-first layer (C). 
Surgilast to secure bolus and vertex bolus taped (D.). 1-cm Vaseline bolus—second layer, 
lateral view (E). 1-cm Vaseline bolus—second layer, anterior view (F).  

A

C

E

B

D

F



RADIATION ONCOLOGY CASE

applied radiation oncology

 www.appliedradiationoncology.com                        APPLIED RADIATION ONCOLOGY      n      31June  2017

FIGURE 3. Clinical target volume (CTV) (red), planning target volume (PTV) (green col-
orwash) and PRV (green line) at 3 axial levels (3A). Volumetric-modulated arc therapy 
(VMAT) plan: axial, sagittal and coronal views (3B). Dose volume histogram (3C).

total skin electron-beam therapy later if 
needed. Organs at risk dose constraints—
especially for brain, eyes and lips—were 
met as shown in the dose volume histo-
grams (Figures 3A-C). 

Daily treatment setup took approxi-
mately 30 minutes. Wet gauze was 
used to fill the gaps on the skin surface 
to achieve a uniform thickness prior 
to placing the custom-made layers of 
Vaseline-impregnated gauze built up 
to a thickness of 0.5-cm bolus, then 
secured with Surgilast (Derma Sci-
ences, Princeton, New Jersey). After 
a 1-cm bolus on the vertex was taped, 
the patient was immobilized with an 
Aquaplast cast. Finally, another 1-cm 
bolus was placed on the cast.

Image-guided radiation therapy 
using daily cone-beam CT matched to 
bony anatomy and assessed eye position 
was used to ensure precise alignment of 
the intended target.
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FIGURE 4. Right lateral face (4A). Complete resolution of lesions 6 weeks after treatment (4B).

TREATMENT RESULTS 
The patient tolerated the treatment 

extremely well with minimal radiation 
dermatitis. Six weeks after complet-
ing the radiation, she achieved a com-
plete response of the tumors treated 
(Figures 4A-B). We also noted spon-
taneous regression of some untreated 
tumors on the torso, indicating an 
abscopal effect.

CONCLUSION
Novel VMAT’s rotational approach 

with photons can be utilized for treat-
ing extensive cutaneous disease 
involving uneven and curving surfaces 
such as the scalp, head and neck, or 
torso with the goal of achieving local 
tumor control and providing excellent 
palliation with minimal radiation dose 
to adjacent normal structures. 
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