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ABSTRACT

Multiple cutaneous and uterine leiomyomatosis, also known as Reed’s syndrome, is an autosomal dominant genetic
condition. Affected individuals have an increased predisposition to develop benign smooth muscle tumors (leiomyomas)
in the skin and uterus. Affected females frequently develop uterine leiomyomas (fibroids) that are larger and more
numerous and emerge earlier than those in the general population. Subsets of these patients are at risk for renal cell cancer
and have been determined to have mutations in the fumarate hydratase gene. In individuals or families without renal cell
cancer, the syndrome may be referred to as multiple cutaneous leiomyomatosis or multiple cutaneous and uterine
leiomyomatosis. The term hereditary leiomyomatosis and renal cell cancer refers to families with an increased prevalence
of smooth muscle tumors and renal cell cancer as a result of the fumarate hydratase genetic defect. In this article, the
authors introduce a case of a young woman who presented with multiple, intermittently painful, cutaneous leiomyomas
and a history of large uterine fibroids previously causing anemia and requiring surgical intervention. Further investigation
revealed a family history of mutations in the fumarate hydratase gene. The patient is currently being monitored by the

National Institutes of Health. (J Clin Aesthet Dermatol. 2011;4(12):37-42.)

24-year-old Hispanic woman presented to the
Aauthors’ outpatient dermatology clinic complaining

of a multiple-year history of intermittently painful
bumps on her mid-back and left shoulder. Recently, the
lesions had become more painful to touch and increased in
both size and number. The patient’s past medical history
was remarkable for anemia that required treatment with
blood transfusions. She also had a history of multiple
myomectomies for uterine fibroids, starting as early as 21
years old (Figure 1). A family history revealed that her
father, maternal uncle, and sister also had a history of
multiple painful “skin bumps.”

Physical examination revealed multiple flesh-colored to
pink smooth, nonmobile papules and nodules arranged in a
cluster on the left shoulder (Figure 2). The papules and
nodules were firm and tender and ranged in size from 0.5
to 2cm in diameter. The most prominent and painful
nodules were excised and sent for histological analysis.
Microscopic examination revealed dense dermal nodules
composed of eosinophilic spindle cells (Figure 3a). Closer
examination exposed elongated cells with abundant
eosinophilic cytoplasm arranged in fascicles (Figure 3b).

The blunt-ended, cigar-shaped nuclei were uniform with
only rare normal mitoses. The findings were consistent
with a diagnosis of benign leiomyomas.

Given the patient’s unique clinical presentation in
conjunction with her surgical and family histories, the
authors suspected a diagnosis of Reed’s syndrome. The
patient was referred for genetic counseling and for
evaluation of renal malignancy. Renal ultrasound and
computed tomography (CT) were negative for renal
pathology. At the present time, the patient, along with her
extended family, is being evaluated by the National
Institutes of Health (NIH) for genetic defects in the
fumarate hydratase (FH) gene.

INTRODUCTION

The coexistence of benign smooth muscle growths in
the skin and in the uterus is known as Reed’s syndrome.' In
1973, Reed et al* reported on two families in which
members of successive generations demonstrated
cutaneous leiomyomas, uterine leiomyomas, and/or
leiomyosarcomas, establishing an autosomal dominant
pattern of inheritance.?® Many acronyms or related terms
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Figure 1. Renal ultrasound demonstrating multiple
large uterine leiomyomas

Figure 2. Multiple firm, flesh-colored and pink
papules and nodules in a cluster on the left shoulder.
Of note, these lesions were all very painful to light
touch and pressure.

Figures 3A and 3B. Microscopic features. A) Scanning magnification revealing poorly circumscribed nodules of eosinophilic
spindle cells filling the dermis and extending into the subcutis (hematoxylin and eosin, original magnification 40x); B) higher
magnification demonstrating fascicles of benign smooth muscle bundles without necrosis or nuclear atypia (hematoxylin and

eosin, original magnification 100x)

have been cited in the literature for this syndrome or
closely related entities, such as multiple cutaneous
leiomyomatosis (MCL), multiple cutaneous and uterine
leiomyomatosis (MCUL), and/or leiomyomatosis cutis et
uteri. Further, others have reported the association of
MCUL with papillary type 2 renal cell cancer (RCC).* The
disease predisposing gene has been identified as FH, a gene
encoding an enzyme that operates in the mitochondrial
citric acid cycle (Krebs cycle) and is intimately involved in
cellular energy metabolism.>®

There are three known tumor types originating from
smooth muscle cells. The tumors in Reed’s syndrome
appear to be of the common type originating from the

o

arrector pili muscles surrounding hair follicles.”® Since
cutaneous leiomyomas are not exceptionally common,
their presence—whether single or in multiplicity—should
raise suspicion of underlying uterine leiomyomas and the
possibility of an increased risk of RCC.? Increased clinical
awareness is important due to the association between
cutaneous disease, uterine fibroids, and the propensity
toward aggressive RCC in certain populations.

ETIOLOGY

Familial studies have localized the predisposition for
Reed’s syndrome to chromosome 1q42.3-43, namely the
MCUL 1 locus of the gene encoding FH." The discovery
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occurred shortly after researchers reported that some
individuals with MCL were also at risk of developing an
aggressive form of RCC." In 2001, researchers localized the
hereditary leiomyomatosis and renal cell cancer (HLRCC)
locus to a region on chromosome 1q42-44."> Subsequently,
more precise analysis narrowed down the location to a 14-
cM region on 1q42.3-43.>'*¥ From this, researchers were
able to identify germline and somatic mutations along with
loss of heterozygosity in FH of tumor tissue.® Subsequently,
the Multiple Leiomyoma Consortium proposed that loss of
function of the FH protein is the basis of tumor formation
in HLRCC and named the gene as the susceptibility focus
for HLRCC.*2

Mutations of the missense, nonsense, frameshift,
insertion, and splice-site types have been discovered in the
FH gene.® Mutation analysis of 21 North American families
with HLRCC identified germline mutations of the FH gene
in 100 percent (21/21)."* Of these germline mutations, the
majority (71.4%; 10/14) were missense with the remaining
being insertion (7.1%; 1/14), nonsense (14.3%; 2/14), and
splice-site (7.1%; 1/14) mutations, all located along the
entire length of the FH gene coding region. Of families with
HLRCC, 62 percent (13/21) had RCC and 76 percent
(16/21) had cutaneous leiomyomas. Of female FH mutation
carriers, 100 percent (22/22) had uterine fibroids. This
study demonstrated the variability in the cutaneous
manifestations of HLRCC. In total, these researchers have
identified 31 different germline FH mutations in 56 families
with HLRCC, with a detection rate of 93 percent (52/56).

Other reports have identified FH mutations in
approximately 75 percent of MCUL cases.” In one case
series, evidence of germline FH mutations was found in 89
percent of women with multiple skin leiomyomas.'® Of
those with FH mutations, 69 percent had both skin and
uterine leiomyomas, 15 percent had only skin leiomyomas,
seven percent had only uterine leiomyomas, and nine
percent were clinically unaffected. In this series, 100
percent of male patients had skin leiomyomas.

FH alterations are believed to correlate with tumor
formation in families with HLRCC; however, the
pathological mechanism for this relationship is not entirely
clear. A cell that lacks functional FH has a subsequent
metabolic derangement due to its defective Kreb cycle.'” It
has been suggested that pseudohypoxia due to defective
enzymatic metabolism may drive cellular transformation
and tumorigenesis.”® Additionally, recent genetic analysis
suggests that FH may act as a tumor suppressor gene, but
the consequence thereof has yet to be determined.”

CLINICAL PRESENTATION

The clinical characteristics of HLRCC may include
cutaneous leiomyomas, uterine leiomyomas, and/or renal
tumors. As described above, there is variability in the
cutaneous presentation. Reed’s syndrome classically
manifests with solitary or multiple cutaneous leiomyomas,
which appear as firm skin-colored or pink-brown papules
or nodules up to 2cm in diameter and are often associated
with pain.” Leiomyomas are benign tumors composed of
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smooth muscle fibers that arise from either the arrector pili
of hair follicles, dartos muscle of genital skin, or smooth
muscle of the vasculature.”” A pseudo-Darier sign may be
present, which is a transient piloerection or elevation of a
lesion induced by rubbing. The clinical presentation of
multiple lesions has been described in various patterns or
distributions, such as bilateral and symmetric, clustered,
linear, zosteriform, dermatomal-like, or disseminated.'®*
Although commonly distributed over the trunk, the face
may also be affected. It is important to consider a
leiomyoma in any indolent nodular or papular growth
associated with pain. An acute increase in size and/or
number of lesions and/or an increase in pain should be
suggestive of worsening disease or the rare possibility of
malignant degeneration. The majority of leiomyomas will
not spontaneously regress. Rather, most require surgical
treatment for complete removal if the lesion is painful
and/or cosmetically displeasing.

DIAGNOSIS

The clinical diagnosis of cutaneous leiomyomas may be
challenging and ultimately requires histopathological
analysis. Although guidelines for screening do not exist, it
may be difficult to differentiate a case of simple benign
cutaneous leiomyomas from that of HLRCC. A high index
of suspicion is required in order to ensure that patients are
properly screened and receive appropriate diagnostic
exams. MCL should raise suspicion for underlying disease
and at least one cutaneous lesion should be histologically
confirmed. On microscopic examination, smooth muscle
fiber bundles composed of eosinophilic cytoplasm with
elongated blunt-ended nuclei with little or no waviness
(described as cigar- or eel-shaped) are interspersed with
collagen within the dermis.” On cross-section analysis,
perinuclear vacuolization may be visualized, but by
electron microscopy, the smooth muscle cells will appear
normal.* Special stains can be used to distinguish smooth
muscle from collagen, since both will appear pink-red on
hematoxylin-eosin stain. Masson’s trichrome will reveal
smooth muscle as red and collagen as blue-green. Van
Gieson stain highlights smooth muscle as yellow and
collagen as red. Phosphotungstic acid-hematoxylin
(PTAH) stain will be purple owing to presence of myofibrils
in the specimen.® The markers of smooth muscle
differentiation (desmin and actin) will be positive.**

Immunohistochemical staining will be negative for
estrogen and progesterone receptors in cutaneous
leiomyomas, but are positive in uterine leiomyomas.? FH
gene enzyme activity in cultured skin fibroblasts or
Ilymphoblastoid cells may demonstrate decreased activity
(£60%).** As described previously, molecular genetic
testing with sequencing analysis will demonstrate
mutations in the FH gene in 80 to 100 percent of affected
individuals.” If sequence analysis fails to demonstrate a
mutation and disease is present, multiplex ligation-
dependent probe amplification (MLPA) can be helpful to
identify whole-gene deletion.?” MLPA is a novel technique
that can accurately detect gross gene deletions or
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TABLE 1. Screening recommendations in a patient with

multiple cutaneous leiomyomatosis

Complete history with focus on family and surgical histories

Complete physical examination including pelvic examination

Skin biopsy with special stains such as Masson’s Trichrome,
Van Gieson, desmin, and actin

Pelvic ultrasound

Renal ultrasound

Complete blood count

Complete metabolic panel

Urinalysis

Genetic analysis for fumarate hydratase mutation

Referral to gynecology

Referral to nephrology

Referral to genetic counseling if fumarate hydratase mutation
suspected and/or confirmed

duplications of DNA sequences. DNA samples can be
rapidly screened for exon deletions and/or duplications of
the FH gene by this method, providing a novel method to
screen individuals as well as family members.*

DIFFERENTIAL DIAGNOSIS

The diagnosis of Reed’s syndrome can be difficult, given
its varied cutaneous presentations. Nevertheless, accurate
diagnosis is critical due to the potential for concealed
malignancy. As leiomyomas are classically painful, the
complete list of painful papulonodules should all be taken
into consideration on initial evaluation.* The popular
pneumonic “LEND AN EGG” represents a list of painful
tumors of the skin that includes: leiomyoma, eccrine
spiradenoma, neuroma, dermatofibroma, angiolipoma,
neurilemmoma, endometrioma, glomus tumor, and granular
cell tumor.®” Segmental distribution may suggest herpes
zoster, which is often painful, but presents with an acute
onset of vesicles on an erythematous base that develop into
crusts.”® Smooth muscle hamartomas classically appear as
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flesh-colored plaques—not papules or nodules—and will
most often be present at birth and not uncommonly have
associated hypertrichosis and hyperpigmentation.®
Although not generally painful, other tumors, such as
trichoepithelioma, lipoma, cylindroma, and poroma, must
also be included in the differential given their similar
presentations. However, each has a unique distribution and
appearance.”

TREATMENT AND MANAGEMENT

The treatment of cutaneous leiomyomas is dictated by
the number of lesions and the degree of discomfort or
cosmetic nuisance. Camouflage cosmetics (makeup) and
avoidance of painful triggers, such as cold and/or pressure,
may be all that is needed. When only a few lesions are
present, surgical excision is the gold standard for complete
removal, but may have a high rate of recurrence and possibly
require skin grafting for larger lesions.” Recurrences have
been reported to occur from six weeks to more than 15 years
following excision.* Destructive methods, such as
electrodessication or cryotherapy, may be employed for
small, individual, or few lesions, but little benefit over
excision has been demonstrated and unwanted scarring and
recurrence may occur as a consequence.*

Medical management plays a limited role in hastening the
formation of new lesions and facilitating the resolution of
current ones, but can be utilized for symptomatic pain relief.
Medications known to affect smooth muscle contraction,
such as nitroglycerine, nifedipine, phenoxybenzamine, and
doxazosin, can provide effective pain relief.” The theory
behind this method of treatment is that muscle contraction
and subsequent nerve stimulation is responsible for the
characteristic stabbing, shocking, and/or striking pain
described by a majority of patients found to have these
tumors.**" Medications that target the activity of nerves are
of special interest because of an increased nerve density
within and around leiomyomas.®® Gabapentin and topical
analgesics, such as lidocaine or capsaicin, may be successful
in patients with temperature-induced tenderness.”

Recent studies show promising results from novel
therapies such as botulinum toxin injection and carbon
dioxide laser ablation for pain control.*** Botulinum toxin
type A is used in various pain syndromes as it is believed to
work by inhibiting the release of neuropeptides, including
substance P and glutamate, thus reducing central pain
signals.®# Carbon dioxide laser ablation provides an
alternative to invasive surgical techniques, facilitates
myolysis, and offers pain relief.**%

In addition, any individual presenting with cutaneous
leiomyomas should be given a complete physical
examination with a comprehensive history, including a
focus on the family and surgical histories. All female
patients with MCL should be evaluated for uterine disease.
Currently, the NIH recommends evaluating all patients
with leiomyomatosis for the presence of an occult renal
malignancy.®** Table 1 lists the authors’ screening
recommendations for a patient with multiple cutaneous
leiomyomas.
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CONCLUSION

Cutaneous leiomyomas are benign, smooth muscle
tumors that may be a sign of underlying systemic disease.
Increased awareness of the connection between cutaneous
lesions and RCC can lead to life-saving early detection and
treatment of an RCC that otherwise might have been
allowed to develop undetected. It is critical that
dermatologists perform a comprehensive evaluation of each
patient presenting with cutaneous disease. Treatments for
cutaneous lesions are only necessary if they exist in
multiplicity, are enlarging or symptomatic, and/or are
cosmetically displeasing. Appropriate surveillance with
diagnostic testing for uterine and renal disease is warranted
in rare cases of multiple, biopsy-proven cutaneous lesions.
Genetic analysis of the FH gene is available through the NIH
and should be performed in all cases of suspected or
confirmed disease. Genetic counseling is also recommended
for other members of the patient’s family. Publicizing
reports of patients with HLRCC is essential to increase
awareness of the correlation between cutaneous lesions and
RCC, the ultimate goal of which is to promote early
detection of underlying malignancy.
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