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To the Editor:
Nail changes have been commonly associated with 
chemotherapy and radiation therapy for cancer. 
Transverse melanonychia is a less common nail 
finding that has been associated with conventional 
radiotherapy, infliximab, zidovudine, antimalarials, 
and several chemotherapeutic agents, among other 
agents. However, according to a PubMed search 
of articles indexed for MEDLINE using the terms 
transverse melanonychia and radiation as well as 
transverse melanonychia, only one case series from 
2005 reports transverse melanonychia secondary to 
total skin electron beam radiation (TSEBR).1 

We report a 72-year-old man who was sent 
to the dermatology department for a consulta-
tion on nail changes. He had been treated at an 
outside institution and received TSEBR for sys-
temic and disseminated lymphoma. The patient 
underwent 8 weeks of treatment, which was well- 
tolerated throughout. Primary adverse events 
included fatigue and exhaustion. Approximately 
6 weeks into treatment, the incidental finding of 
gradual darkening of the fingernails was noted. 
Transverse hyperpigmented bands started at the 
proximal nail and extended to affect half of each 
fingernail on both hands (Figure). The finding 
was consistent with transverse melanonychia. No 
surface changes or other abnormalities of the nails 

were noted. None of his medications were known 
to cause nail changes. Furthermore, his history 
revealed no new medications in the last year. 

The skin adnexa, including the hair and 
nails, can provide important diagnostic clues to a 
patient’s health. Systemic disease and malignancy 
may impact a number of parameters such as nutri-
tion, inflammation, and profusion, leading to local 
effects on the adnexa. Cancer treatment with 
chemotherapy and radiation therapy also has been 
found to induce hair and nail abnormalities that 
generally are due to cytotoxic effects of the che-
motherapeutic agent or the direct physical damage 
caused by radiation.2

Melanonychia, or development of melanin pig-
mentation of the nail plate, may be a normal vari-
ant in darker-skinned individuals but also has been 
associated with cancer and its treatment. Three 
patterns of melanonychia exist: longitudinal, trans-
verse, and diffuse. More than one pattern of mela-
nonychia may be observed in a single nail plate.2

Longitudinal melanonychia is a common and 
well-documented finding associated with numer-
ous etiologies. The longitudinal pigmented streaks 
generally are associated with discrete pigmented 
lesions in the nail matrix.3 These streaks may be 
acquired without an association to disease but 
also have been reported with Addison disease, 
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AIDS, hyperthyroidism, pregnancy, breast cancer, 
metastatic melanoma, and Peutz-Jeghers syndrome, 
among other causes.2 

Chemotherapeutic agents known to cause 
melanonychia include vincristine, doxorubicin,4,5 
dacarbazine, 5-fluorouracil, and methotrexate. 
Postinflammatory events such as lichen planus and 
fixed drug reactions also have resulted in melano-
nychia. Our patient developed transverse melano-
nychia following TSEBR. 

Transverse melanonychia is a rare finding, par-
ticularly in cases of treatment with TSEBR.1 Total 
skin electron beam radiation has been used for 
more than 50 years to treat cutaneous malignan-
cies.6,7 Only 4 cases (including our case) of associ-
ated transverse melanonychia have been reported 
using the search criteria previously described,1 all 
believed to be caused by a transient phenome-
non with unknown long-term consequences. After 
completion of TSEBR, resolution of the hyperpig-
mentation occurs, though the bands remain until 
the nail grows out.2

The etiology of transverse melanonychia 
remains unclear. It is known, however, that any 
pattern of melanonychia results from aberrations of 
the nail matrix.8 Melanonychia from chemothera-
peutic agents occurs from nail matrix melanocyte 
activation by the drug. This mechanism of melano-
cyte activation is unclear and has been found to be 
independent of melanocyte-stimulating hormone 
and corticotropin as well as UV light.9

The use of TSEBR in skin disease is advanta-
geous because of the relatively superficial deposit 
of energy. However, electron beams can cause 
contamination if x-rays are produced and pen-
etrate more deeply.10 Given that radiation therapy 
results in DNA damage, it is plausible to assume 
that the DNA damage could lead to melanocyte 
activation; however, it is interesting that mela-
nocyte growth terminates after radiation therapy 
is completed. It is unclear why activated mela-
nocytes cease replicating and do not go on to 
form larger melanocytic lesions. It also has not 
been determined if the development of mela-
noma should be a concern. A possible explanation 
is an unknown internal or external suppression 
signal mechanism or suppression cell type that 
inhibits melanocyte activity. This suppression may 
be unlocked as the target of chemotherapy or 
radiation therapy, and once the insult is removed,  
suppression reoccurs. 

Longitudinal melanonychia, the focal activation 
of melanocytes, is a common occurrence and often 
a normal variant, especially in black and Asian 
populations.11 The focal nature of longitudinal

changes raises the possibility that certain mela-
nocytes are more prone to activation than others 
based on matrix location including sites such as 
the mid matrix, which is relatively unprotected 
by neighboring fingers, that are more prone to 
trauma.12 Transverse changes may be observed if 
radiation bypasses the focal trauma effect that may 
normally affect the most exposed/elevated medial 
part of the matrix and is thus able to activate 
the entire matrix simultaneously, thereby causing 
transverse melanonychia. 

An increased sensitivity of certain melanocytes 
further accounts for the common occurrence of 
longitudinal melanonychia. Some authors also 
have suggested an individual genetic predisposition 
to localized increases in melanocytic pigmentation 
as a cause.13 Similar theories have been studied 
and proposed for the origin of other transverse 
nail changes. For example, transverse nail depres-
sion in times of stress or transverse leukonychia 
are believed to be due to systemic transient insult 
that produces simultaneous transverse deregula-
tion. One theory of the pathogenesis of transverse 
leukonychia due to chemotherapy and congenital 
causes involves alteration in nail plate keratiniza-
tion.14 The potential of different compartments 
within the distal matrix also has been empha-
sized by exploring active and inactive melanocyte 
compartment cell populations that exist in the  
distal matrix.15

Nail hyperpigmentation caused by TSEBR is 
seen without hyperpigmentation of the skin, par-
ticularly because the hands and feet are shielded 
50% of the time during TSEBR therapy.11 In 
fact, hypopigmentation of the skin tends to be 
seen post–radiation treatment,1 which suggests a 
potential systemic suppression that is deactivated. 
Alternatively, melanonychia may be caused by 
postinflammatory activation of melanocytes in the 
nail matrix, as sometimes seen with postinflamma-
tory hyperpigmentation after irritation.

The lack of information regarding radiation-
induced melanonychia, particularly transverse 
melanonychia, leads to many questions. Further 
research and more cases of melanonychia are likely 
needed to elucidate the etiology. 

Sincerely,
Brenda L. Pellicane, MD
Rashid M. Rashid, MD, PhD
Houston, Texas

References
  1.	� Quinlan KE, Janiga JJ, Baran R, et al. Transverse mela-

nonychia secondary to total skin electron beam therapy: 

CUTIS 
Do Not Copy

 
 Copyright Cutis 2010. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.



VOLUME 85, MAY 2010  241

Letter to the Editor

a report of 3 cases. J Am Acad Dermatol. 2005;53
(suppl 1):S112-S114.

  2.	� Hinds G, Thomas VD. Malignancy and cancer treatment–
related hair and nail changes. Dermatol Clin. 2008;26:
59-68. 

  3.	� Lawry M, Daniel CR. Nails in systemic disease. In: Scher 
RK, Daniel CR, eds. Nails: Diagnosis, Therapy, Surgery. 3rd 
ed. Philadelphia, PA: Elsevier Saunders; 2005:147-176. 

  4.	� Dasanu CA, Vaillant JG, Alexandrescu DT. Distinct pat-
terns of chromonychia, Beau’s lines, and melanoderma 
seen with vincristine, adriamycin, dexamethasone therapy 
for multiple myeloma. Dermatol Online J. 2006;12:10.

  5.	� M I, Khairkar PH. Doxorubicin induced melanonychia. 
Indian Pediatr. 2003;40:1094-1095.

  6.	� Ravi A, Nisce LZ, Nori D. Total skin electron beam 
therapy in the management of cutaneous malignancies. 
Clin Dermatol. 2001;19:354-356.

  7.	� Wilson LD. Delivery and sequelae of total skin electron 
beam therapy. Arch Dermatol. 2003;139:812-813.

  8.	� Chen W, Yu YS, Liu YH, et al. Nail changes associated 
with chemotherapy in children. J Eur Acad Dermatol 
Venereol. 2007;21:186-190.

  9.	� Piraccini BM, Iorizzo M, Tosti A. Drug-induced nail 
abnormalities. Am J Clin Dermatol. 2003;4:31-37. 

10.	� Wilson L. Electron beam therapy. In: Bolognia JL, Jorizzo 
JL, Rapini RP, eds. Dermatology. New York, NY: Elsevier 
Ltd; 2003:2185-2195. 

11.	� Dawber R, De Berker D, Baran R. Science of the 
nail apparatus. In: Baran R, Dawber R, eds. Diseases 
of the Nails and Their Management. 2nd ed. Oxford, 
England: Blackwell Scientific Publications; 1994: 
1-34.

12.	� Möhrle M, Häfner HM. Is subungual melanoma related to 
trauma? Dermatology. 2002;204:259-261.

13.	� Sulis E, Floris C. Nail pigmentation following cancer 
chemotherapy: a new entity? Eur J Cancer. 1980;16:
1517-1519.

14.	� Mahler RH, Gerstein W, Watters K. Congenital leuk-
onychia striata. Cutis. 1987;39:453-454.

15.	� Perrin C, Michiels JF, Pisani A, et al. Anatomic distri-
bution of melanocytes in normal nail unit: an immu-
nohistochemical investigation. Am J Dermatopathol. 
1997;19:462-467.

CUTIS 
Do Not Copy

 
 Copyright Cutis 2010. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.




