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Case report

Reed syndrome: an atypical presentation of a rare disease.
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Abstract

Reed syndrome, also known as Multiple Uterine and Cutaneous Leiomyomas (MCUL), is an autosomal dominant defect in the
fumurate hydrase gene, leading to a predisposition of leiomyomas of the skin and uterus. Patients with Reed syndrome may
present with cutaneous leiomyomas, uterine leiomyomas and/or leiomyosarcomas. A 37-year-old woman presented to the
dermatology clinic with several subcutaneous nodules. Punch biopsy was performed and the diagnosis of angioleiomyosarcoma
with supervening degenerative changes was made. Medical history was positive for uterine leiomyomas. These concomitant
findings led to the diagnosis of Reed syndrome. At the present time, genetic counseling is a suggested screening parameter for
patients with multiple cutaneous leiomyomas. The superficial nature of these lesions and the low staging made surgical excision
the preferred and actual treatment method. Adjunct radiation and chemotherapy have not been shown to provide clear benefit of
survival. Owing to an association with renal cell carcinoma, a referral for nephrology consultation is also recommended.

Introduction

Reed syndrome, also known as Multiple Uterine and Cutaneous Leiomyomas (MCUL), is produced by an autosomal dominant
defect in the fumurate hydrase gene, leading to a predisposition of leiomyomas of the skin and uterus [1, 2]. Patients with Reed
syndrome may present with cutaneous leiomyomas, uterine leiomyomas, and/or leiomyosarcomas [2].

Case synopsis

A 37-year-old woman presented to the dermatology clinic with several subcutaneous nodules. The nodules were growing in size
and number, causing increasing pain and irritation with sitting. Past medical history was positive for uterine fibroid removal.
Family history was positive for lung, breast, and brain cancer on the maternal side.

On examination, no cutaneous manifestations were present (Figure 1). Palpation revealed 4 distinct, firm subcutaneous nodules,
semi-fixed to surrounding tissues. The nodules ranged from 0.5 to 4.5cm in size and were located in the right buttock region, left
and right thighs, and left upper arm. A 4 millimeter punch biopsy was taken from the left thigh. Initial pathology report described
a nodular proliferation of spindle shaped cells that appeared to have blood vessels at the epicenter. Microscopic analysis showed
a very irregular growth pattern with enhanced cellularity and moderate atypia. Mitoses were scattered at 1 per square millimeter.
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Individual cell necrosis was also noted. Owing to the atypical/borderline features of this lesion, the specimen was sent to a bone
and soft tissue pathologist, who confirmed the diagnosis of angioleiomyomasarcoma. Excision with appropriate margins was
recommended by both pathologists.

Figure 1. Clinical Figure of nodule revealed no cutaneous findings. Here it is marked in preparation for surgical excision. Figure 2.
Specimen excised from left buttock region measuring 4.5 cm by 4.5 cm.

The lesion in the left buttock region measuring 4.5 cm by 4.5 cm was removed by blunt dissection and sent for pathology analysis
(Figure 2). Microscopic examination of the tumor (Figure 3) showed a very extensive multinodular spindle cell tumor associated
with large areas of degeneration, inflammation, and vascular ectasia. The dominant morphology was characterized by a highly
cellular fascicular growth of atypical mitotically active cells, with a potentially aggressive course. There were several dilated,
thrombosed blood vessels noted. Within the thrombosed lumens were atypical spindle cells that could represent reactive
fibroblasts, although tumor embolization is possible. Atypical mitoses (up to five per high power field) and individual cell
necrosis were present. The tumor cells were desmin and calponin positive, indicating cells of smooth muscle origin. These
findings led to the diagnosis of angioleiomyosarcoma with supervening degenerative changes. The three remaining nodules were
also excised with appropriate margins. These nodules were also found to be angioleiomyosarcomas with the exception of the
tumor in the left upper arm. This lesion was examined and determined to be a well-differentiated leiomyosarcoma. All nodules
were treated with surgical excision until margins were clear.

Figure 3: A) Specimen is remarkable for an expansile multinodular tumor composed of intersecting fascicles of atypical spindle cells. B)

Higher power magnification demonstrates a somewhat monomorphic cell populace exhibiting distinctive blunt ended nuclear contours typical
of its smooth muscle ontogeny. The cells exhibit a coarse irregular chromatin and mitoses are conspicuous. C) The tumor demonstrates an



intermediate proliferation index as demonstrated by nuclear staining for Ki67 amidst 15% of the neoplastic cell population. D) The
categorization of this neoplasm as one of smooth muscle origin is revealed by the extensive staining for calponin, smooth muscle actin and
desmin. Hllustrated is desmin.

The patient was also seen by a local gynecologist for a chief complaint of menorrhagia. On physical exam, the patient was found
to have a palpable endometrial mass. A hysteroscopy with myomectomy was performed and a sample of the mass was sent for
histological evaluation. The mass was found to be an angioleiomyoma. A subsequent CT scan of the abdomen was performed
and no abnormalities were identified within the renal parenchyma.

Discussion

Multiple angioleiomysarcomas of the skin and subcutaneous tissue have been studied little, if at all. Literature review yielded few
results. Of the cases that have been identified, only one was located in skin and subcutaneous tissue. Other locations included the
mediastinum, lesser omentum, pelvis, lungs, kidney, and ureters [3-7].

Cutaneous soft tissue sarcomas (CSTS) were diagnosed at a rate of 24.4 per 1,000,000 person-years from 1992-2004 [30]. Of
these cutaneous lesions, 2.2% were leiomyosarcomas and 1.6% angiosarcomas. Angioleiomyosarcomas were not identified as an
independent category. CSTS not otherwise specified had a rate of 0.1% [30]. Incidence of CSTS was highest among African
Americans; our patient is also African American [23].

In a study analyzing cutaneous soft tissue sarcomas from 1992-2004, leiomyosarcoma had a predilection for the head and neck
(32.6% of cases), followed by lower extremity (24.4%), upper extremity (21.1%), and trunk (20.0%). Angiosarcoma also had a
predilection for the head and neck (59.3% of cases), followed by trunk (25.4%), lower extremity (8.5%), and upper extremity
(4.8%) [23]. A study looking at soft tissue sarcoma in black Africans found a peak incidence in ages 30-69, with highest
frequency between 30-39 [24]. This study also found a male predominance with 55% of cases being male and 45% female [24].
However, superficial leiomyosarcomas were found to occur more often in females (64%) [23, 25, 26]. They were most
commonly found on hair bearing surfaces of upper and lower extremities [22, 23, 26, 27].

Mutiple Uterine and Cutaneous Leiomyomas (MUCL) or Reed syndrome is a condition characterized by multiple leiomyomas of
the uterus and/or skin. The finding of uterine leiomyomas and subcutaneous leiomyosarcoma in this patient makes the diagnosis
of Reed syndrome highly likely. The cutaneous leiomyomas of Reed syndrome can arise from three sites: 1) the arrector pili
muscles leading to pilar leiomyomas, 2) the genital skin and areola leading to dartoicleiomyomas, or 3) from vascular smooth
muscles leading to angioleiomyomas [8]. There are currently no documented cases of angioleiomyosarcoma in relation to Reed
syndrome, making this a rare and atypical presentation of the disease. About 75% of people with this condition are found to have
a mutation in the fumarate hydrase (FH) gene [9].

MCUL or Reed syndrome generally presents with several firm papules and nodules, flesh to pink in color when arising from pilar
or dartoic tissue or as a single nodule when arising from vascular smooth muscle [10, 2, 11]. These lesions are commonly
distributed over the trunk but have been found on the temple, upper extremity, and face [2, 10, 11]. Patients with MCUL were
found to have an average of 25 tumors at presentation [12]. The papules or nodules can be up to 2cm in size and are frequently
associated with pain [13]. A sub-set of patients with MCUL also have renal cell carcinoma and should be evaluated appropriately.
Uterine leiomyomatosis represents the other finding in MUCL, but is not always present. One study found that out of 67 women
with the genetic defect in the fumarate hydrase gene, 69% had both skin and uterine leiomyomas, 15% had only skin leiomyomas,
and 7% had leiomyomas of the uterus alone [12].

For confirmation of MUCL, one cutaneous lesion should be analyzed histologically. Histologic examination of a leiomyoma
will show bundles of smooth muscle fibers with eosinophilic cytoplasm. The nuclei are elongated with blunt ends often described
as eel or cigar-shaped [14]. Markers for smooth muscle, such as desmin and actin, will be positive [15]. Genetic testing may
show a defect in the FH gene. At the present time, genetic counseling is a suggested screening parameter for patients with
multiple cutaneous leiomyomas. The superficial nature of these lesions and the low staging made surgical excision the preferred
and actual treatment method. Adjunct radiation and chemotherapy have not been shown to provide clear benefit of survival [16,
17, 18]. However, in leiomyosarcomas larger than 5 cm, radiation may reduce local recurrence [19]. The National Institutes of
Health recommends screening for renal cell carcinoma in all patients with leiomyomatosis [20, 21]. The majority of leiomyomas
will not spontaneously regress and will require removal if causing pain or cosmetic concern [22]. A referral to the gynecology
and nephrology departments is also recommended for monitoring and treatment of uterine leiomyomas and renal cell carcincoma,
respectively [20, 21].

Conclusion



Multiple subcutaneous angioleiomyosarcomatous nodules are a rare finding. Found in conjunction with uterine leimyomatosis, a
diagnosis of Reed syndrome should be applied. Surgical excision with appropriate margins is the preferred treatment method.
When suspected, screening for renal cell carcinoma is recommended, as well as referral to specialists in nephrology and
gynecology for further monitoring.
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