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Wolf’s isotopic Introduction: The term Wolf's isotopic response refers to the appearance of a new skin dis-

response; ease at the site of an already healed, unrelated disease. In most cases, the initial disease is

isotopic response; herpes zoster. Different diseases may subsequently develop on the same site. The most com-

herpes zoster mon isotopic responses are granulomatous and lichenoid reactions, infiltrations of hematologic
diseases, skin tumors, and infections. The pathogenesis of these skin reactions is unknown. It
has been suggested that viral infection may alter local skin immunity; this would favor hyper-
reactivity, leading to inflammatory processes, or local immunosuppression, leading to tumor
infiltrations or infections.
Materials and methods: We performed a retrospective study of 9 patients diagnosed with Wolf’s
isotopic response in the dermatology department of Hospital Donostia in San Sebastian, Spain.
Five patients had B-cell chronic lymphocytic leukemia, 2 had a non-Hodgkin lymphoma, and 1
had ovarian carcinoma.
Results: The initial disease was herpes zoster in 7 cases, and chickenpox and herpes simplex
in the other 2 cases. The second disease was granulomatous dermatitis in 4 cases, lichenoid
dermatitis in 2 cases, infiltration by B-cell chronic lymphatic leukemia in 2 cases, and infiltration
by systemic non-Hodgkin lymphoma in 1 case. In the last case, the skin lesions were the first
sign of the lymphoma.
Conclusions: We highlight the need to biopsy these second lesions in order to rule out tumor
infiltrations, which were more frequent than expected in our series.
© 2011 Elsevier Espana, S.L. and AEDV. All rights reserved.

PALABRAS CLAVE

Fendmeno isotopico

de Wolf;

Respuesta isotopica; Introduccién: El fenomeno isotopico de Wolf se define como la aparicion de una enfermedad

Herpes zéster cutanea nueva en la misma localizacion donde previamente ha acontecido otra, ya curada, y

con la que no guarda ninguna relacion.
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En la mayoria de los casos, la primera dermatosis es un herpes zoster (HZ). Posteriormente, en
esta localizacion pueden desarrollarse diversos procesos dermatologicos, fundamentalmente
reacciones granulomatosas y liquenoides, infiltraciones especificas de enfermedades hema-
tologicas, tumores cutaneos o infecciones.

La patogenia de estas reacciones cutaneas es desconocida. Se ha sugerido que la infeccion
viral pudiera alterar la inmunidad cutanea local, favoreciendo una hiperreactividad que deter-
minaria el desarrollo de procesos inflamatorios, o una inmunosupresion local, que condicionaria
la aparicion de infiltraciones tumorales o infecciones.

Material y métodos: Estudio retrospectivo de 9 pacientes diagnosticados de fenémeno
isotopico de Wolf en el Servicio de Dermatologia del Hospital Donostia. Cinco pacientes tenian
una leucemia linfatica crénica-B (LLC-B), 2 un linfoma no Hodgkin y una un carcinoma de ovario.
Resultados: La dermatosis primaria en 7 casos fue un HZ, en los otros 2 una varicela y un
herpes simple. Respecto a las dermatosis secundarias se diagnosticaron 4 casos de dermatitis
granulomatosa, 2 de dermatitis liquenoide, 2 de infiltracion especifica por LLC-B y uno de
infiltracion por un linfoma no Hodgkin sistémico. En este Gltimo caso las lesiones cutaneas
fueron el primer signo del linfoma.

Conclusiones: Destacamos la necesidad de biopsiar este tipo de lesiones para descartar infil-
traciones especificas tumorales, ya que en nuestra casuistica fueron mas frecuentes de lo

esperado.

© 2011 Elsevier Espana, S.L. y AEDV. Todos los derechos reservados.

Wolf’s isotopic response is defined as the appearance of a
new skin disease at site of a previous, already healed, unre-
lated disease.

In 1876, Koebner' described the isomorphic response in
reference to the appearance of lesions of a previously exist-
ing skin disease on skin that had been subjected to injury.
Then, in 1995," Wolf coined the term isotopic response.

In most cases, the initial dermatosis is herpes zoster,
but the condition has also been described following herpes
simplex, varicella, and thrombophlebitis.? After the initial
skin disease has healed, a wide variety of skin diseases may
present on the same site; these are mainly granulomatous
and lichenoid reactions, infiltrations by hematologic malig-
nancies, skin tumors, and infections.3

The objective of our study was to collect cases of the iso-
topic response diagnosed in our department and to evaluate
their particular clinical characteristics.

We performed a retrospective study of all cases of Wolf’s
isotopic response diagnosed in the dermatology service of
Hospital Donostia, San Sebastian, Spain in the 20 years, from
1990 to 2010. A total of 9 cases were collected and are shown
in Table 1, which specifies the age, sex, relevant patient
history, initial dermatosis and site, second dermatosis, time
elapsed between the 2 dermatoses, and the treatment car-
ried out in each case.

The diagnosis of varicella, herpes zoster, or herpes sim-
plex was clinical in most cases, although some cases were
confirmed using the Tzanck test or direct immunofluores-
cence. A histologic study of the second dermatosis was
performed in all cases.

Table 1

A summary of the results is shown in Table 1. The patients
were aged between 32 and 79 years and distribution by sex
was similar: 4 men and 5 women. The initial dermatosis was
a herpes infection in all cases: 7 herpes zoster, 1 varicella,
and 1 herpes simplex. In our series, 6 out of the 9 cases (66%)
had a prior hematologic malignancy.

The initial dermatosis was treated with systemic antiviral
drugs in all cases, as most of the patients had associated
immunosuppression.

The second dermatoses appeared after intervals of
between 15 days and 7 months after the herpes or vari-
cella had resolved. The second dermatoses were 4 cases
of granulomatous dermatitis, 2 cases of lichenoid dermati-
tis, 2 cases of infiltration by B-cell chronic lymphocytic
leukemia, and 1 case of infiltration by systemic non-Hodgkin
lymphoma.

Below, we will discuss some of the 9 cases of isotopic
response included in our series.

A 72-year-old man with a history of B-cell chronic lympho-
cytic leukemia who presented herpes zoster on the right
flank, on the T10 dermatome (Fig. 1A). A month later he
visited our department due to skin lesions at the same site.
Histopathology revealed a lymphohistiocytic perivascular
and interstitial infiltrate with the morphology of interstitial
granulomatous dermatitis (Fig. 1B).

A 79-year-old woman with a history of chronic lympho-
cytic leukemia visited our department with a lesion on
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Characteristics of the Cases of Wolf’s Isotopic Response.

Table 1

Treatment of Second

Dermatosis

Treatment of Initial
Dermatosis

Second Dermatosis

Time

Location

Initial Dermatosis

History

Sex/Age

Case no.°

Topical

Oral valaciclovir

Granulomatous

dermatitis

1 mo

L2

Herpes zoster

Ovarian cancer

F/63

corticosteroids

Topical

IV aciclovir

Granulomatous

dermatitis

1 mo

T10

Herpes zoster

B-CLL

M/71

corticosteroids

Topical

Oral valaciclovir

Granulomatous

dermatitis

15d

Lip

Herpes simplex

B-CLL

F/79

corticosteroids

Topical

Oral valaciclovir

Granuloma annulare

Herpes zoster Cc4 2 mo

Chronic rash

F/64

corticosteroids

None

IV aciclovir
IV aciclovir

Lichenoid dermatitis
Lichenoid dermatitis
Systemic lymphoma

mo
15d

T8

Herpes zoster

NHL

F/53

None

L2

Herpes zoster

B-CLL
No

M/54

R-CHOP

Oral valaciclovir

7 mo

1st branch right
trigeminal nerve

T2

Herpes zoster

F/68

Polychemotherapy

R-CHOP

IV aciclovir
IV aciclovir

Leukemia cutis

3 mo
1 mo

Herpes zoster
Varicella

B-CLL

M/71

Leukemia cutis

Crown

B-CLL

M/32

Abbreviations: B-CLL indicates B-cell chronic lymphocytic leukemia; CHOP, cyclophosphamide, hydroxydaunorubicin, oncovin, and prednisone; F, female; IV, intravenous; M, male; NHL,

non-Hodgkin lymphoma; and R-CHOP, CHOP plus rituximab.

Figure 1 Case 2: A, Purplish-brown plaques on the right flank,
coalescing on the T10 dermatome. B, Case 2 Lymphohistiocytic
perivascular and interstitial infiltrate (hematoxylin-eosin, orig-
inal magnification x10).

the right side of the upper lip. The lesion had appeared
15 days after the spontaneous resolution of a herpes sim-
plex lesion on the same site. At the time of the visit,
the patient presented a slightly infiltrated erythematous
plaque measuring 2 x 1cm on the right side of the upper
lip (Fig. 2A). A Tzanck test and direct immunofluores-
cence for herpes simplex virus type 1 and 2 were negative.
Histopathology revealed a lymphohistiocytic infiltrate in
the superficial dermis, with multinucleated giant cells
forming loose, poorly-defined granulomas (Fig. 2B). The
lesion gradually resolved following treatment with topical
corticosteroids.

Case 7

A 68-year-old woman with no relevant history had previously
had herpes zoster in the area of the first branch of the right
trigeminal nerve. Seven months later, she visited our depart-
ment due to the appearance of new lesions in the same
area. The patient presented a violaceous plaque in the same
area in the right frontal region (Fig. 3A). Histopathology
revealed a dense lymphoid infiltrate in the dermis; the infil-
trate consisted of small and medium-sized lymphocytes that
were positive for CD45 staining and were arranged in follicu-
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Figure 2 Case 3: A, Slightly infiltrated erythematous plaque
with a corrugated surface, located on the right side of the
upper lip. B, Granulomatous infiltrate in the superficial dermis,
consisting of histiocytic growth and multinucleated-giant-cell
forming loose, poorly-defined granulomas (hematoxylin-eosin,
original magnification x10).

Figure 3

Figure 4 Case 9: Erythematous-violaceous papules and
plaques on the site of previous varicella scars.

lar groups. Immunohistochemistry was positive for CD20 and
Bcl-6 and focally positive for CD10 and Bcl-2; these results
were compatible with follicular lymphoma (Figure 3B and
30).

A bone-marrow biopsy revealed infiltration by the lym-
phoma. The patient was treated with CHOP and rituximab.
In this case, the cutaneous infiltration was the first sign
of the lymphoma and made it possible to diagnose the
disease.

Case 9

A 33-year-old man diagnosed with B-cell chronic lym-
phocytic leukemia, who had undergone multiple cycles
of chemotherapy that included rituximab, fludarabine,
and cyclophosphamide and had achieved complete remis-
sion 3 years after diagnosis. Two years later, he was
admitted with varicella, which resolved after treatment
with intravenous aciclovir. After 1 month, he visited our
department with skin lesions in the form of erythematous-
violaceous plaques on the site of the varicella scars on
the face and scalp (Fig. 4). A skin biopsy revealed a lym-
phoid tumoral infiltration with diffuse growth, consisting of
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Case 7: A, Erythematous-violaceous tumorous lesion in the right frontal area, in the region of the first branch of the

trigeminal nerve. B, Lymphoid tumorous infiltration occupying the superficial and deep dermis and forming large groups with a
follicular appearance (hematoxylin-eosin, original magnification x10). C, Small-to-medium-sized atypical lymphocytes arranged in

follicular groups (hematoxylin-eosin, original magnification x20).
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Figure 5 Case 9: A, Medium-to-large-sized lymphoid cells
with prominent nuclei and nucleoli, presenting mitotic activity
(hematoxylin-eosin, original magnification x20). B, Diffuse CD5-
positive tumorous infiltrate in the dermis, which corresponds to
the skin infiltration by the patient’s B-cell chronic lymphocytic
leukemia (CD5 marker, original magnification x4).

medium-to-large cells with prominent nuclei and nucle-
oli (Fig. 5A), and a high proliferation rate in the
dermis. The infiltrate corresponded to the patient’s lym-
phatic disease which was positive for CD5 (characteristic
marker for B-cell chronic lymphocytic leukemia [Fig. 5
B]), CD79, and Bcl-2 and negative for CD30. A diagno-
sis of transforming B-cell chronic lymphocytic leukemia
was made. The staging study confirmed involvement of
the bone marrow and the consequent progression of the
disease; treatment was therefore begun with CHOP and
rituximab, with partial response, followed by different
courses of treatment with alemtuzumab, lenalidomide,
bendamustine, mitoxantrone, and rituximab. Because of
the progression of the disease, the patient underwent
an allogenic bone-marrow transplant from an unrelated
donor.

Discussion

In most cases of isotopic response, the initial dermatosis
is herpes zoster," although it may be herpes simplex, vari-
cella, or thrombophlebitis.? In 2002, Cerroni et al.* reported
a case of infiltration by chronic lymphocytic leukemia on
the scar of a benign cutaneous lymphadenosis due to Bor-
relia burgdorferi. As in the literature, in our series, all
patients presented herpes zoster as the initial dermatosis,
except for 2 patients, who presented herpes simplex and
varicella.

The nature of the second dermatosis, however, may vary
widely (Table 2). The most frequent second dermatoses
are granulomatous reactions,>® particularly granuloma
annulare,® and lichenoid diseases. Cases of lichen planus on
herpes zoster scars may require considering a differential
diagnosis with zosteriform lichen planus,’-'? but the defini-
tive diagnosis is based on the clinical history, which shows
prior herpes zoster.

Other second dermatoses described in the literature
include comedones'® and acneiform eruptions, tinea, furun-
culosis, contact dermatitis, nodular solar degeneration,
morphea, graft-versus-host disease,’ eosinophilic der-
matosis, reactive perforating collagenosis, lymphomas and
leukemias, Kaposi sarcoma,’ angiosarcoma,' basal cell
carcinomas and squamous cell carcinomas, and skin metas-
tases. Viral infections such as molluscum contagiosum or
common warts may also appear on the site of the previous
herpes infection. Cases have also been described of centrifu-
gal annular erythema,'” unilateral nevoid telagiectasia,’®
and psoriasis plaques' on the site of herpes zoster scars
in patients with no personal or family history of the second
disease.

In 1998, Requena et al.2 published a review of 20 cases;
14 of these developed a granulomatous dermatosis and 4
developed granuloma annulare. The other cases were pseu-
dolymphoma, lichen sclerosus, lichen planus, keloid, and
cutaneous Rosai-Dorfman disease.

In our series, 4 of the 9 patients (cases 1-4) developed a
granulomatous dermatitis; this was the most frequent reac-
tion, as reported in the literature. Lichenoid dermatitis was
observed in 2 cases (cases 5 and 6).

Cases 8 and 9 were infiltrations by B-cell chronic lympho-
cytic leukemia, which the patients had presented previously.
Of note is case 7, as the patient had an undiagnosed sys-
temic B-cell lymphoma; the disease was diagnosed after
the skin biopsy. In 1996, Cerroni et al.?° published 42 cases
of infiltrations by B-cell chronic lymphocytic leukemia on
herpes zoster and herpes simplex scars. In 2000, Paydas
et al?' described a case of T-cell lymphoma with skin
infiltration in the scar of a previous herpes zoster infec-
tion.

In our study, 7 of the 9 patients presented an underly-
ing malignancy, which was hematologic in most cases; this
probably led to a state of immunosuppression, thereby pre-
disposing the patient to develop herpes zoster. However,
in the larger published series,’? this condition does not
appear to be representative. In the review by Requena et al.,
5 of the 20 patients had known immunosuppression. The
immunosuppression associated with this type of malignancy
would explain the higher incidence of herpes infections in
these patients. We believe that the fact that our department
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Herpes virus
Sensitive nerve
fibers
Neuropeptides
[
. Abnormal
Immune deregulation . .
angiogenesis
I
[ [
Hyperreactivity Reduced immunity Kaposi sarcoma
Granulomatous Tumors
dermatitis Infections
Lichenoid dermatitis

Pathogenesis algorithm in Wolf’s isotopic response.

is in a tertiary hospital, in close contact with the hemato-
logy department, led to the high incidence of hematologic
malignancies in our series.

The pathogenesis of Wolf’s Isotopic Response is unknown.
It has been suggested that the nerve damage caused by

Second Dermatoses in Wolf’s Isotopic Response.

Inflammatory Disease Tumoral Disease

Granulomatous reactions Specific infiltrations
(granuloma annulare) (leukemias and lymphomas)

Lichenoid reactions (lichen Pseudolymphoma
planus)

Sclerotic and atrophic Basal cell carcinoma and
lichen squamous cell carcinoma

Morphea Skin metastases of

solid-organ tumors
Psoriasis Kaposi sarcoma
Contact dermatitis Angiosarcoma

Eosinophilic dermatosis
Graft-versus-host disease

Centrifugal annular
erythema

herpes zoster, which can destroy nerve fibers in the dermis,
may alter immunity; this would lead to hyperreactivity that
would favor inflammatory processes such as granulomatous
and/or lichenoid dermatitis, or local immunosuppression
that would lead to tumor infiltrations, such as leukemia

Infectious Disease Others

Viral infections (molluscum, Acneiform eruptions
common warts)

Tinea Keloid

Furunculosis Comedones

Cutaneous Rosai-Dorfman
disease

Xanthoma

Nodular solar degeneration
Reactive perforating
collagenosis

Unilateral nevoid
telangiectasia
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cutis, or infectious diseases." It has also been suggested
that the nerve damage may cause abnormal angiogene-
sis, which would lead to vascular tumors (Fig. 6). Cell
damage caused by the herpes virus does not tend to be
observed in histology studies of the second disease. How-
ever, cases have been described in which viral DNA has
been detected using PCR techniques,?>?* and in which
glycoproteins®* of the herpes zoster viral envelope have
been detected using in situ hybridization. No signs of active
herpes infection were found in the biopsies of any of our
cases.

Researchers have recently speculated on the role of
tumor necrosis factor (TNF)-a in the pathogenesis of this
disorder." TNF-« is implicated in the immune response to
herpes zoster and in a wide variety of inflammatory skin
diseases, and is involved in forming and maintaining granu-
lomas.

We agree with the reviewed literature?? that administra-
tion of systemic antiviral treatment probably has no effect
on the appearance of the isotopic response.

Finally, the inverse of this phenomenon has also been
reported and is referred to by some authors as the inverse
isotopic response.?®> This is a rare condition in which the
dermatosis does not involve the skin previously affected by
another disease. The second dermatosis tends to be inflam-
matory and the previous lesion or dermatosis may be highly
heterogeneous, ranging from benign neoplasm to viral infec-
tion (such as herpes zoster), and may appear on different
sites, such as an irradiated area of skin or the site of a
previous vaccination.?

We present 9 cases of Wolf’s isotopic response, in which
the most frequent initial dermatoses are herpes zoster
and the most frequent second diseases are granulomatous
dermatitis and lichenoid dermatitis, as reported in the lit-
erature. Three cases of specific infiltration are of note:
one of these was used to diagnose a systemic follicular
lymphoma and another to diagnose the progression of the
patient’s B-cell chronic lymphocytic leukemia. We therefore
recommend always performing a skin biopsy in this type of
lesion.

The authors declare that they have no conflicts of interest.

1. Wolf R, Brenner S, Ruocco V, Filioli FG. Isotopic response. Int J
Dermatol. 1995;34:341-8.

2. Requena L. Lesiones cutaneas desarrolladas en cicatrices de
herpes zoster. Actas Dermosifiliogr. 1998;89:147-57.

3. Requena L, Kutzner H, Escalonilla P, Ortiz S, Schaller JS,
Rohwedders A. Cutaneous reactions at sites of herpes zoster
scars: an expanded spectrum. Br J Dermatol. 1998;138:
161-8.

4. Cerroni L, Hofler G, Back B, Wolf P, Maier G, Kerl H. Specific
cutaneous infiltrates of B-cell chronic lymphocytic leukemia

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

(B-CLL) at sites typical for Borrelia burgdorferi infection. J
Cutan Pathol. 2002;29:142-7.

. Packer RH, Fields JP, King LE. Granuloma annulare in herpes

zoster scars. Cutis. 1984;34:177-9.

. Sanli HE, Kogyigit P, Arica E, Kurtyiiksel M, Heper AO,

Ozcan M. Granuloma annulare on herpes zoster scars in a
Hodgkin’s disease patient following autologous peripheral stem
cell transplantation. J Eur Acad Dermatol Venereol. 2006;20:
314-7.

. Fernandez-Redondo V, Amrouni B, Varela E, Toribio J. Gran-

ulomatous folliculitis at sites of herpes zoster scars: Wolf’s
isotopic response. J Eur Acad Dermatol Venereol. 2002;16:
628-30.

. Elgoweini M, Blessing K, Jackson R, Duthie F, Burden AD.

Coexistent granulomatous vasculitis and leukaemia cutis in
a patient with resolving herpes zoster. Clin Exp Dermatol.
2011;36:749-51.

. Ghorpade A. Wolf’s isotopic response-lichen planus at the site

of healed herpes zoster in an Indian woman. Int J Dermatol.
2010;49:234-5.

Perry D, Fazel N. Zosteriform lichen planus. Dermatol Online J.
2006;8:3.

Cordoba S, Fraga J, Bartolomé B, Garcia-Diez A, Fernandez-
Herrera J. Giant cell lichenoid dermatitis within herpes
zoster scars in a bone marrow recipient. J Cutan Pathol.
2000;27:255-7.

Cabanillas Gonzalez M, Monteagudo B, de las Heras C, Cacharrdon
JM. Blaschkoid zosteriform linear lichen sclerosus et atrophicus.
Actas Dermosifiliogr. 2009;100:155-7.

Sanchez-Salas MP. Appearance of comedones at the site of
healed herpes zoster: Wolf’s isotopic response. Int J Dermatol.
2011;50:633-4.

Sanli H, Anadolu R, Arat M, Ekmekci P, Birol A, Erdem C, et al.
Dermatomal lichenoid graft-versus-host disease within herpes
zoster scars. Int J Dermatol. 2003;42:562-4.

Niedt GW, Prioleau PG. Kaposi’s sarcoma occurring in a der-
matome previously involved by herpes zoster. J Am Acad
Dermatol. 1988;18:448-51.

Hudson CP, Hanno R, Callen JP. Cutaneous angiosarcoma in
a site of healed herpes zoster. Int J Dermatol. 1984;23:
404-7.

Lee HW, Lee DK, Rhee DY, Chang SE, Choi JH, Moon KC,
et al. Erythema annulare centrifugum following herpes zoster
infection: Wolf’s isotopic response? Br J Dermatol. 2005;153:
1241-3.

Garzon Aldas E, NUfez Naranjo M, Pinos Ledn V. Telang-
iectasia nevoide unilateral y liquen simple cronico. Piel.
2011;26:303-10.

Allegue F, Fachal C, Romo M, Lopez-Miragaya MI, Pérez S. Pso-
riasis tras herpes zoster: respuesta isotopica de Wolf. Actas
Dermosifiliogr. 2007;98:575-6.

Cerroni L, Zenahlik P, Hofler G, Kaddu S, Smolle J, Kerl
H. Specific cutaneous infiltrates of B-cell chronic lympho-
cytic leukemia: a clinicopathologic and prognostic study of 42
patients. Am J Surg Pathol. 1996;20:1000-10.

Paydas S, Sahin B, Yavuz S, Tuncer |, Gonlusen G. Lymphoma-
tous skin infiltration at the site of previous varicella zoster virus
infection in a patient with T cell lymphoma. Leuk Lymphoma.
2000;37:229-32.

Gesierich A, Krahl D, Weiss H, Brocker EB, Rose C. Granu-
lomatous dermatitis following herpes zoster with detection
of varicella zoster virus DNA. J Dtsch Dermatol Ges. 2004;2:
770-2.

Serfling U, Penneys NS, Zhu WY, Sisto M, Leonardi C. Varicella-
zoster virus DNA in granulomatous skin lesions following herpes
zoster. J Cutan Pathol. 1993;20:28-33.
Nikkels AF, Debrus S, Delvenne P,
C, Piette J, Rentier B, et al. Viral

Sadzot-Delvaux
glycoproteins in



Wolf’s Isotopic Response: A Series of 9 Cases 805

herpesviridae granulomas. Am J Dermatopathol. 1994;16: 26. Tenea D. Carbamazepine-induced Stevens - Johnson syn-
588-92. drome sparing the skin previously affected by herpes zoster
25. Mansur AT, Aydingoz IE. Reverse isotopic response: a infection in a patient with systemic lupus erythematosus: a
rarely reported phenomenon. Int J Dermatol. 2009;48: reverse isotopic phenomenon. Case Rep Dermatol. 2010;2:

783-4. 140-5.



	Wolfs Isotopic Response: A Series of 9 Cases
	Introduction
	Materials and Methods
	Results (Table 1)
	Case 2
	Case 3
	Case 7
	Case 9

	Discussion
	Conclusions
	Conflicts of Interest
	References


