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Abstract

Cutaneous leiomyomas, which originate in the arrector pili muscles of the skin are rarely seen benign cutaneous

tumors. Sometimes familial cutaneous and uterine leiomyomatosis can occur together, an autosomal dominant genetic
condition called Reed syndrome or familial leiomyomatosis cutis et uteri. This disorder can be accompanied by malignancies,
particularly by renal carcinoma. In this paper, two sisters with Reed syndrome are presented in view of the rarity of the
disorder and good response to pregabalin therapy.

Introduction

Leiomyomas are tumors that typically originate in the smooth muscles of the skin. Skin leiomyomas are divided into three
groups: solitary or multiple pilar leiomyomas arising from arrector pili muscles, angioleiomyomas arising from vascular
smooth muscles, and dartoic leiomyomas arising from the dartos muscles of the genitalia, areola, and nipple [1-3]. In female
patients, multiple leiomyomas and uterine leiomyomas can occur together, resulting in a condition called Reed syndrome [4,
5].

Case synopsis

Case 1

A 39-year-old woman referred to our outpatient clinic presented with painful swellings in the right breast that had been present
for the past two years. She stated that cold temperatures increased the pain. According to her history, she had undergone an
operation for a uterine myoma about one year earlier. She reported that her sister experienced similar symptoms and that her
sister had also undergone surgery for a uterine myoma. She had no complaints related to other systems, and her physical
examination findings were normal, except for her skin. The dermatological examination revealed seven red-brown, 0.5-1.5
cm-sized, indurated nodules around the right breast areola that were painful upon palpation (Figurel). Her hemogram, liver
function tests, renal function tests, erythrocyte sedimentation rate, and peripheral blood smear were normal. The painful
lesions were excised by a plastic surgeon. In the histopathological examination of the biopsied material, relatively well-limited
and vascularized nodules were observed around some eccrine glands in the mid-dermis. The nodules consisted of proliferating



smooth muscle cells, which crossed each other, formed whirlpool-like structures, and showed focal pleomorphism. The lesions
were diagnosed as leiomyomas (Figure 2).

Figure 1. Seven red-brown, 0.5-1.5 cm-sized indurated nodules around the right breast areola that were painful with palpation (Case 1)
Figure 2. Hematoxylin-eosin x 20: In the mid-dermis, relatively well-limited and vascularized nodules were observed around some eccrine
glands. The nodules consisted of proliferating smooth muscle cells, which crossed each other, formed whirlpool-like structures, and
showed focal pleomorphism. The lesions were diagnosed as leiomyomas (Case 1).

Case 2

Our second case was a 48-year-old woman who was the older sister of the patient in Case 1. She complained of painful
swellings in her arms and legs that had been present for the past five years. She stated that cold temperatures increased her
pain. She had undergone an operation for a uterine myoma about two years earlier. She had no complaints related to other
systems and her physical examination findings were normal, except for her skin. The dermatological examination showed
multiple, red-brown, oval, 0.5-1.5 cm-sized indurated papular lesions on both legs that were painful upon palpation (Figure 3).
Her hemogram, liver function tests, renal function tests, erythrocyte sedimentation rate, and peripheral blood smear were
normal. In the histopathological examination of the biopsied material taken from her lesions, crossing fascicles of spindle-
shaped smooth muscle cells with vesicular chromatin were observed in the dermis. The lesions were diagnosed as leiomyomas
(Figure 4). Surgery was not considered because of the multiplicity of the lesions. For pain, pregabalin (75 mg 2x1 for 1 week,
then 150 mg 2x1) was started. At the one-month follow-up visit, her visual pain score, which had been 8, had dropped to 2.

Figure 3. Multiple, red-brown, oval, 0.5-1.5 cm-sized indurated papular lesions on both legs that were slightly painful with palpation
(Case 2). Figure 4. Hematoxylin-eosin x 20: In the dermis, crossing fascicles of spindle-shaped smooth muscle cells with vesicular
chromatin. The lesions were diagnosed as leiomyomas (Case 2).

These two patients were diagnosed with Reed syndrome because of the multiple cutaneous leiomyomas and uterine
leiomyomas. Given their biological relationship, the patients underwent tests for accompanying disorders, such as renal cell
carcinoma, chronic myeloid leukemia, breast cancer, and polycythemia. None of these disorders were detected in the sisters.
Both patients were informed about their disorder and advised to undergo periodic tests to check for the accompanying
disorders.



Discussion

Reed syndrome was first reported by Bloom et al. in 1954 in a 45-year-old female patient. It is an autosomal dominant
condition with incomplete penetrance [6, 7].

Cutaneous leiomyomas are rarely seen benign tumors that originate in smooth muscles. Clinically, they are 0.2-2 cm-sized,
flat-surfaced, and red- or tan-colored papules or nodules. They are pain-sensitive and can be soft or hard lesions with no
fixation to subcutaneous tissues. Touch, cold, or emotional stress can trigger lesional pain [8]. Pseudo-Darier’s sign can also
be seen [9]. Cutaneous leiomyomas are more frequently seen in patients aged between 10 and 30 years. In 80% of cases, the
localization patterns are multiple, disseminated, or segmental, and the lesions are most often located on the extremities, trunk,
neck, and face [1, 7, 8, 9].

Patients with Reed syndrome, which is also called familial leiomyomatosis cutis et uteri, present with both cutaneous
leiomyomas and uterine leiomyomas [1-5, 10, 11]. Affected females frequently develop uterine leiomyomas that are larger,
more numerous, and emerge earlier than those in the general population [8]. Uterine leiomyomas may also show hyaline,
cystic, or hemorrhagic degeneration [8]. In contrast to cutaneous leiomyomas, estrogen and progesterone receptors of uterine
leiomyomas show positive staining [8].

Aggressive renal cell carcinomas may accompany Reed syndrome. In such cases, the condition is called hereditary
leiomyomatosis and renal cell cancer [11]. The gene responsible for Reed syndrome is 1g42.3-43, which codes for fumarate
hydratase. Fumarate hydratase is an enzyme in the Krebs cycle that catalyzes the conversion of fumarate to malate. It plays a
tumor suppressor role in cutaneous and uterine leiomyomas and in the development of renal cell carcinomas [4, 5, 12]. In
patients with Reed syndrome, besides renal cell carcinoma, patients may also develop chronic myeloid leukemia,
polycythemia [13], and breast cancer [6]. It is thought that the development of polycythemia is associated with an
erythropoietin-like substance secreted by the tumor [14].

The diagnosis of Reed syndrome is important. The condition often must be separated from other types of disease such as
angiolipomas, neuromas, glomus tumors, eccrine spiradenomas, and blue rubber bleb nevus syndrome [14]. The diagnosis of a
leiomyoma can be established with a histopathological examination. In the dermis, an increase in smooth muscle bundles and
various amounts of intertwined collagen are also observed. The smooth muscle cells have elongated nuclei that look like
cigars and eosinophilic cytoplasm. The cells stain blue-green with Masson-trichrome stain, and desmin and actin markers are
positive [8, 12].

The treatment of cutaneous leiomyomas depends upon the number of lesions and the degree of discomfort. Given the benign
character of the disorder, avoiding stress and cold that trigger the pain may be sufficient [8, 12]. For patients with multiple
lesions, therapeutic modalities to manage the pain should be provided. The pathogenesis of pain is explained by the
compression of nerve fibers, contraction of tumoral muscles, or excitation of alpha-adrenergic receptors on the arrector pili
muscle [10, 15, 16]. To reduce the pain, pharmacological agents including calcium channel blockers (e.g., nifedipine),
gabapentin, pregabalin, hydrobromide, nitroglycerin, phenoxybenzamine, and alpha-adrenergic receptor blockers have been
tried. Additionally, therapies such as cryotherapy, carbon dioxide laser ablation, iontophoresis, botulinum toxin injections, and
intralesional steroid injections have been used with varying success. Solitary and localized lesions can be surgically excised
[8, 10, 15, 16].

Pregabalin is an analog of gamma aminobutyric acid. It exerts its effect by binding to the ancillary subunit of the voltage-
dependent calcium channel in the central nervous system. Pregabalin also reduces pain by decreasing the release of
neurotransmitters, including glutamate, substance P, and noradrenaline. Furthermore, pregabalin reduces neuropathic pain
by decreasing neuronal hyperexcitability and increasing serotonin levels. The mechanism by which pregabalin exerts its
effects is similar to that of gabapentin [16]. We selected pregabalin for our patient because patient compliance has been shown
to be better with pregabalin than with gabapentin.

Kostopanagiotou et al. [16] reported a case of pregabalin usage in Reed syndrome and this is the only published study
concerning this topic. The Kostopanagiotou et al. case was treated with a combined therapy of venlafaxine 75 mg daily, which
was gradually increased to 600 mg daily (300 mg twice daily), and pregabalin 50 mg daily, which was also progressively
increased to 600 mg daily (300 mg twice daily). They performed this therapy for 12 months and controlled the patient’s pain.
In our case, we started pregabalin at 75 mg twice a day for one week, then increased to 150 mg twice a day for the control of
pain. At a follow-up visit after one month, the patient’s visual pain score decreased from 8 to 2. At the 10-month follow-up
visit, pregabalin was gradually stopped and at the 11-month follow-up visit, her visual pain score was still reported as 2.

In view of probable malignancies, patients with Reed syndrome and their close relatives should be followed closely. They
should be advised to undergo regular exams including a pelvic examination, pelvic and renal ultrasonography, urine
microscopy, and urologic consultations [8, 12].


http://en.wikipedia.org/wiki/Glutamate
http://en.wikipedia.org/wiki/Substance_P

The two sisters in the present case studies had cutaneous and uterine leiomyomas and they were diagnosed with Reed
syndrome, both clinically and histopathologically. The patients underwent tests to determine the presence of accompanying
malignancies, but we found no additional pathologies. In the first case, the patient’s lesions were surgically excised because
they were few in number. In the second case, the patient received no surgical therapy because of the presence of multiple
lesions. Taking into consideration the neuropathic nature of her pain, the second patient was prescribed pregabalin. In a
follow-up visit one month later, her pain was reduced. We informed the patients about their disorder and probable
accompanying malignancies. We also advised them about the need to undergo periodic screening tests, not just for themselves,
but also for their close relatives.

In conclusion, Reed syndrome is an autosomal dominant condition with a mutation in the tumor suppressor gene. Not only
patients diagnosed with Reed syndrome, but also their close family members should be informed about the disorder and
examined for malignancies, particularly renal cell carcinoma. If a total tumor excision cannot be performed, like in our second
case, pregabalin treatment can be an important alternative therapy to reduce pain and enhance the patient’s quality of life.
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