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Leiomyosarcoma of the Penis

A Clinicopathologic Study of 14 Cases With Review of the Literature and
Discussion of the Differential Diagnosis

John F. Fetsch, MD,* Charles J. Davis, Jr, MD, 1 Markku Miettinen, MD,* and
Isabell A. Sesterhenn, MD¥

Abstract: Primary leiomyosarcomas of the penis are very rare. To
date, less than 30 have been documented in the English language lit-
erature. In this report, we describe the clinical, histopathologic, and
immunohistochemical findings in 14 cases retrieved from our files.
The patients ranged in age from 43 to 62 years (mean age, 51 years) at
the time of initial surgical resection. The tumors involved the prepuce
(n=1), prepuce and distal shaft (n = 1), circumcision scar line (n=2),
circumcision scar line and distal shaft (n= 1), shaft (n=>5), base of the
penis (n = 3), and penis, not otherwise specified (n = 1). The lesions
ranged in size from 0.5 to 6.0 cm (median size, 1.5 cm) in greatest
dimension. Nine tumors were superficially located, two were of inde-
terminate depth, and three were deep-seated. The superficial tumors
were relatively asymptomatic, and seven were reportedly
present for 1 year to more than 20 years (median duration, 5 years)
before medical attention was sought. In contrast, one deep-seated le-
sion caused dysuria and difficulty voiding, prompting the patient to
seek a clinical opinion within only a few months of the apparent onset.
Histologically, all tumors contained smooth muscle cells with both
cytologic atypia and mitotic activity. Immunohistochemical studies
were available for nine tumors, and immunoreactivity for desmin was
present in all instances. All patients were initially treated with a local
procedure. Follow-up information is available for 9 of the 14 patients
(64%), with a median follow-up interval of 12 years 11 months. Three
patients had multiple (two to four) local recurrences. Two of these
patients were ultimately treated with a wide local excision or partial
penectomy, and both were alive and well at last follow-up. In contrast,
one patient, who had four local recurrences and refused a penectomy,
developed a distant metastasis 10 months after the fourth recurrence.
The best predictors of outcome are tumor depth and tumor size. Su-
perficial leiomyosarcomas of the penis are optimally managed by
wide local excision whenever this is technically feasible. Tumors with
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a deep-seated component may require more aggressive intervention
to ensure complete removal.

Key Words: genitourinary, Kaposi’s sarcoma, leiomyoma, leiomyo-
sarcoma, malignant fibrous histiocytoma, myointimoma, penis, sar-
coma, smooth muscle, soft tissue tumor

(Am J Surg Pathol 2004;28:115-125)

his report presents the clinical, histopathologic, and immu-

nohistochemical findings associated with 14 primary leio-
myosarcomas of the penis. It represents the largest series of
cases from one referral center published to date. All previous
publications have been case reports, adding only a single new
case to the literature, except for one article that included two
new cases. The medical literature is reviewed, and the differ-
ential diagnosis is discussed.

MATERIALS AND METHODS

All soft tissue tumors of the penis with available slides
and clinical information, coded between 1970 and 1999, were
retrieved from the Tissue Registry of the Armed Forces Insti-
tute of Pathology. Tumors were classified on the basis of he-
matoxylin and eosin morphology and histochemical and im-
munohistochemical findings. The initial study group consisted
of 116 cases, and from this cohort, 14 (12%) leiomyosarcomas
and 1 (<1%) leiomyoma were identified. All 14 leiomyosarco-
mas fulfilled accepted diagnostic criteria (ie, all tumors had
smooth muscle morphology, and both nuclear atypia and mi-
totic activity).

The recorded tumor size is the largest tumor dimension
based on clinical, gross, or microscopy slide measurement.
The clinical size was given preference over gross size when the
lesions were received in a fragmented state.

The tumors were classified as superficial or deep based
on whether they were situated above or below the tunica albu-
ginea (eg, tumors that involved the corpus cavernosum or cor-
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pus spongiosum of the shaft were considered deep). In the
glans penis, which lacks a tunica albuginea, involvement of
corpus spongiosum was considered deep. Tumors were scored
and graded with the modified French Federation of Cancer
Centers Sarcoma Group Grading System.'?

Immunohistochemistry, using the avidin-biotin complex
immunoperoxidase technique, was performed on nine tumors
with appropriate formalin-fixed, paraffin-embedded material.
Table 1 lists the immunohistochemical antibodies, their
sources, and dilutions. Enzymatic digestion and heat-induced
epitope retrieval steps to optimize antigen-antibody interaction
are also noted in this table. Appropriate controls were tested
simultaneously.

Follow-up information was obtained by reviewing sub-
mitted medical records or through telephonic or written com-
munication with the patients or their clinicians.

RESULTS

Clinical Findings

The 14 patients with leiomyosarcoma of the penis
ranged in age from 43 to 62 years (median and mean ages, 49
and 51 years, respectively) at the time of their initial surgical
procedure (Table 2). The tumors involved the prepuce (n= 1),
prepuce and distal shaft (n = 1), circumcision scar line (n = 2),
circumcision scar line and distal shaft (n = 1), shaft (n = 5),
base of the penis (n = 3), and penis, not otherwise specified
(n=1).

Eight patients reported a relatively asymptomatic, slow-
growing mass present for 1 year to more than 20 years before
seeking medical attention. Seven of these patients had super-
ficial tumors, and one had a tumor of unstated depth. Two of
the patients were circumcised as adults and noted the develop-
ment of a mass at the circumecision scar line at intervals ranging
from almost immediately thereafter to approximately 7 years
later.

One additional patient with a deep-seated tumor re-
ported symptoms of dysuria and difficulty voiding for only a
few months before seeking medical attention.

Treatment and Follow-up Data

Initial surgical intervention consisted of a biopsy (n=2),
incomplete local excision (n = 2), or local excision (n = 10).
The two patients that were biopsied had a local excision shortly
thereafter. Follow-up information is available for nine pa-
tients, with a median follow-up interval of 12 years 11 months.
Two patients developed two local recurrences, each, and one
patient developed four local recurrences followed by a distant
metastasis. These three patients are briefly summarized below.

One patient (patient no. 5), initially managed by local
excision, developed a local recurrence 2 years 4 months later.
This was also managed by local excision. A second recurrence
developed 3 months latter, and this was treated with a wide
local excision. The individual has been free of disease for the
past 10 years 4 months. A second patient (patient no. 7), ini-
tially managed with an incomplete local excision, developed a
local recurrence at 12 months. This was again treated with an
incomplete local excision. The patient developed a second re-
currence 3 years later, and this was managed with a partial
penectomy. The patient has now been free of disease for 5
years 8 months. The third patient (patient no. 14) was initially
treated with a local excision and subsequently underwent
four additional local procedures and an inguinal lymph node
dissection at unspecified time intervals for recurrent disease.
This individual was offered and refused a penectomy on mul-
tiple occasions. Ten months after the fourth local recurrence,
the patient developed biopsy-confirmed, metastatic leiomyo-
sarcoma to the left arm. The patient has since been lost to
follow-up.

None of the remaining six patients, with follow-up inter-
vals ranging from 5 years 2 months to 18 years 7 months (me-

TABLE 1. Immunoreagents Used in the Analysis of Leiomyosarcoma of the Penis

Reagent Source Dilution
Anti-desmin (D33)* Dako Corporation (Carpinteria, CA) 1:320
Anti-desmin (DE-R-11)* Dako Corporation 1:80
Anti-a-smooth muscle actin* Enzo Diagnostics, Inc. (Syosset, NY) 1:160
Anti-muscle-specific actin (HHF35)1 Enzo Diagnostics, Inc. 1:160
Anti-CD117a% Dako Corporation 1:100
Anti-CD34 (QBEnd/10)§ Ventana Medical Systems (Tucson, AZ) Predilute

*Tissue sections were microwaved in 10 mM sodium citrate buffer (pH 6.0) at or near boiling for 20 minutes
and cooled for 25 minutes in the buffer before washing and incubation with the primary antibody.

FTissue sections were pretreated with Protease Type XIV (Sigma Chemical Co., St. Louis, MO; concentration
=0.067 g/100 mL, 0.01 M phosphate-buffered saline, pH 7.4) for 7 minutes at 37°C.

iTissue sections were cooked in a vegetable steamer in EDTA buffer for 25 minutes.

§Tissue sections were processed in EDTA buffer on the Ventana Beckmark using heat-induced epitope

retrieval for 32 minutes.
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TABLE 2. Clinicopathologic Features for 14 Primary Leiomyosarcomas of the Penis

Patient Age* Size Depth/Tumor Follow-up Clinical Course
No. (yr) Anatomic Location (cm) Grade Procedure Interval and Outcome
1 43 Circumcision scar 2 S/Gr 2 LE LTF
2 43 Periurethral (shaft) Multiple D/Gr 1 LE 18 yr 7 mo NED
pieces
to 27
3 45  Dorsolateral mid shaft 2.4 (Est) S/Gr 2 ILE LTF
4% 45 Prepuce 2 S/Gr2 LE with 13 yr 6 mo Dead of unrelated
circumcision cause§
5 47  Shaft 1.5 1/Gr2 LE, LE, WLE 12yr11 mo  Local recurrence x 2
(2 yr 4 mo and 3 mo
later); NED for 10
yr 4 mo
6 48  Penis, NOS 1.5 I/Gr 2 LE LTF
7 49  Circumcision scar and 1.5 (Est) S/Gr 1 ILE, ILE, partial 10 yr Local recurrence x 2
distal shaft penectomy (1 yr and 3 yr later);
NED for 5 yr 8 mo
8 53 Base of penis at 0.5 (Est) S/Gr2 Bx followed by LE 5 yr 2 mo NED
junction with
abdominal wall
9 53  Lateral shaft near base 0.9 S/Gr 2 Bx followed by LE 11 yr NED
10 58  Penile root 6 D/Gr2 LE LTF
11 59  Prepuce and distal shaft 1.2 S/Gr2 LE LTF
12 61  Shaft 2 S/Gr 2 LE 13yrllmo NED
13 62  Circumcision scar 0.7 S/Gr2 LE 16 yr 1 mo NED
14 NA  Shaft NA D/Gr 3 LE x 5 and lymph  years Local recurrence x 4,

followed 10 mo
later by a metastasis
to left arm, then
LTF

node dissection

*At time of first procedure.
FTumor size considered >2 but <5 cm.

{Previously reported in two separate publications,'*®

now with extended follow-up information.

§Patient died of metastatic gastrointestinal stromal tumor of the stomach, diagnosed 9 years after the penile leiomyosarcoma.
NA, not available; NOS, not otherwise specified; Est, estimate based on microscopic slide measurement; S, superficial; I, indeterminate depth; D, deep; Gr,
grade; LE, local excision; WLE, wide local excision; ILE, incomplete local excision; Bx, biopsy; LTF, lost to follow-up.

dian follow-up interval, 13 years 8.5 months), developed re-
current or metastatic disease. This includes one patient who
had a deep periurethral tumor that was managed by complete
local excision without partial penectomy.

Four patients were diagnosed with other malignant tu-
mors after their primary leiomyosarcoma of the penis. One pa-
tient (patient no. 2) had an ameloblastoma of the maxilla, di-
agnosed 15 years after his penile lesion. Another patient (pa-
tient no. 9) had “skin cancer” of the face and a malignant
melanoma of the shoulder at unspecified time intervals. A third
patient (patient no. 12) was treated for colon cancer almost 14
years post-leiomyosarcoma, and finally, the fourth patient (pa-
tient no. 4) was diagnosed with a CD117a-positive malignant
gastrointestinal stromal tumor of the stomach, 9 years after his
penile tumor. This last patient subsequently developed liver
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metastases and died of complications of the gastrointestinal
stromal tumor, 4 years 6 months after its diagnosis.

Pathologic Findings

The initial surgical resection specimens contained tu-
mors ranging in size from 0.5 to 6.0 cm in maximum dimen-
sion (median size, 1.5 cm). The neoplasms had a white-
tan, light gray, or pink-tan color, and almost always, a
firm consistency. One example had a mucoid or gelatinous
cut surface. Five examples were documented to form distinctly
nodular masses. Three cases were received as multiple
fragments.

Microscopically, all specimens contained a spindle cell
neoplasm with morphologic features of leiomyosarcoma
(Fig. 1). The neoplastic cells generally had abundant eosino-
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FIGURE 1. A, B: High-power views of leiomyosarcoma dem-
onstrating classic morphologic features. A: The spindled tumor
cells have abundant cytoplasm, focal juxtanuclear vacuoles,
and blunt-ended nuclei with atypia. B: Masson’s trichrome
stain demonstrated fuchsinophilic cytoplasm and longitudinal
cytoplasmic striations.

philic cytoplasm, and there was a tendency for the cells to be
organized into fascicles. Blunt-ended nuclei and juxtanuclear
vacuoles were identified at least focally in all but one case. A
Masson’s trichrome stain was available for eight tumors; this
revealed fuchsinophilic neoplastic cells in all instances, and in
seven of the eight cases, longitudinal cytoplasmic striations
were demonstrated. A periodic acid-Schiff stain in two cases
demonstrated focal cytoplasmic glycogen.

The one tumor that lacked juxtanuclear vacuoles and
longitudinal cytoplasmic striations had loosely organized
spindled cells and abundant intervening myxoid matrix
(Fig. 2). This tumor was deep-seated and involved the base of
the penis. It closely resembled myxoid leiomyosarcoma, as
seen in the gynecologic tract.
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Nuclear atypia was present in all cases (Fig. 3). The de-
gree of atypia was mild in one case, moderate in eight cases,
and severe in five cases. Nuclear pleomorphism was also usu-
ally present, and in four cases, it was very pronounced. The
tumors had maximum mitotic counts ranging from 2 to 14 mi-
totic figures per 10 high power fields (HPFs). The mean and
median mitotic counts were 6 mitotic figures/10 HPFs. Ten
tumors had focal necrosis, representing <50% of the tumor
area. The modified French Federation of Cancer Centers Sar-
coma Group Grading System tumor scores ranged from 3 to 6.
Two tumors were grade 1, 11 tumors were grade 2, and one
tumor was grade 3.

Nine of the leiomyosarcomas were superficially located,
and three were deep-seated, situated beneath the tunica albu-
ginea (Fig. 4). The depth of the remaining two tumors could
not be ascertained from the resection material. The superficial
tumors were well demarcated with a circumscribed nodular
configuration (n = 5), poorly marginated (n = 2), or both mul-
tilobular (or multinodular) and infiltrative (n = 2). The two
tumors of uncertain depth had either a circumscribed, nodular
or multilobular configuration. Two of the deep-seated tumors
were nodular, and one was multilobular and infiltrative.

Immunohistochemical data are available for nine tumors
(Fig. 5). The tumors had immunoreactivity for muscle-specific
actin (7 of 7), a-smooth muscle actin (7 of 9), desmin (D33
clone) (9 of 9), and desmin (DE-R-11 clone) (9 of 9). Immu-
noreactivity ranged from moderately extensive to diffuse in all
but one case, the myxoid leiomyosarcoma. This last tumor had
reactivity for both desmin clones in <25% of the tumor cells
and reactivity for muscle-specific actin in >25% but <50% of
the cells.

P R s
v.‘-{ﬂ'- b ,
FIGURE 2. This myxoid leiomyosarcoma involved the root of
the penis (case no. 10). The tumor had focal immunoreactivity

for both muscle-specific actin and desmin. Note a resemblance
to myxoid leiomyosarcomas as seen in the gynecologic tract.

T, - WY

© 2003 Lippincott Williams & Wilkins

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



Am | Surg Pathol ® Volume 28, Number 1, January 2004

Leiomyosarcoma of the Penis

in penile leiomyosarcomas. In some instances, it was pro-
nounced, resulting in a morphologic appearance reminiscent
of malignant fibrous histiocytoma.

Muscle-specific actin was expressed in the absence of
a-smooth muscle actin in two instances, and in two additional
cases, a higher percentage of tumor cells expressed this marker
than a-smooth muscle actin. However, in four cases, including
one case with a lesser number of immunoreactive cells, the
intensity of the reaction for a-smooth muscle actin was notably
greater than for muscle-specific actin. The two desmin clones
generally produced similar results, with no significant differ-
ence in the extent of immunoreactivity or intensity of the im-
munoreaction.

Two additional surgical specimens warrant comment.
First, the presumed metastasis to the left arm of patient no. 14
was reviewed, and it was histologically similar to the primary
leiomyosarcoma of the penis. Second, the malignant gastroin-
testinal stromal tumor of the stomach from patient no. 4 was

© 2003 Lippincott Williams & Wilkins

also examined. This tumor was morphologically and immuno-
histochemically different from the patient’s primary leiomyo-
sarcoma of the penis. The gastric tumor was composed pre-
dominantly of small epithelioid cells with strong immunoreac-
tivity for CD117a and focally strong reactivity for CD34. The
gastric tumor was nonreactive for actins and desmin. The pe-
nile tumor from the same patient had strong diffuse reactivity
for a-smooth muscle actin and desmin, only focal weak reac-
tivity for CD117a, and no reactivity for CD34.

DISCUSSION

Leiomyosarcoma of the penis is very rare, with <30
cases documented in the English language literature over the
past half century, ' !1.13.14.16-20:2227.29.30.33 ‘Nevertheless,
this represents the second most common primary sarcoma type
of this anatomic location (after Kaposi sarcoma) in the Armed
Forces Institute of Pathology files.

There are a number of potential sources within the penis
from which leiomyosarcoma can arise: 1) the dartos muscle
layer of the prepuce and shaft, 2) the arrector pili muscles as-
sociated with lanugo hairs on the penile shaft, 3) the muscular
walls of superficial vessels situated outside of the tunic albu-
ginea, and 4) the muscular walls of the deep vascular complex
that make up the corpus cavernosum and corpus spongiosum.

All 14 patients in our study group were adults, between
the ages of 43 and 62 years, at the time of their initial surgical
procedure. Nine patients had superficially located tumors,
three had deep-seated tumors, and two had tumors of uncertain
depth. The superficial tumors tended to be asymptomatic, and
seven of these were reportedly present for intervals ranging
from 1 year to >20 years (median duration, 5 years) before
medical attention was sought. In contrast, one deep-seated tu-
mor associated with the corpus spongiosum produced symp-
toms of dysuria and obstruction over a rather short period of
several months.

We attempted to determine the site of origin for the lei-
omyosarcomas based on their depth, architectural growth pat-
terns, and association with regional structures. All deep-seated
tumors were presumed of vascular (corpora) origin. The two
tumors of indeterminate depth were also judged to most likely
be of vascular derivation, but it was unclear from which ves-
sels they arose. The superficial leiomyosarcomas were divided
into two groups: circumscribed nodular examples usually ap-
peared to be derived from the superficial vasculature of the
penis, whereas in most instances, infiltrative (poorly margin-
ated) examples appeared to originated from dartos or arrector
pili muscle.

We were able to obtain follow-up information for nine of
the 14 patients (64%) included in this series, with a median
follow-up interval of 12 years 11 months. All patients in our
study were initially treated conservatively. Three patients ex-
perienced multiple local recurrences, and one of these devel-
oped a distant metastasis. This last patient had a deep-seated
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FIGURE 4. Low-power microscopic views of three leiomyosarcomas.
A: A superficial, poorly marginated tumor from the shaft of the penis
(case no. 3). B: Well-demarcated, nodular leiomyosarcoma of uncer-
tain depth, also from the shaft (case no. 5). C: A deep-seated leiomyo-
sarcoma that involved the corpus spongiosum (case no. 2); note ure-
thral mucosa at the top of the photomicrograph.

tumor on the shaft with a multinodular/multilobular configu- 2 tumor of indeterminate depth with a circumscribed nodular
ration. It was the only grade 3 tumor in our series, andithadthe ~ configuration on the shaft, and the other had a superficial 1.5-
highest mitotic count (14 mitotic figures/10 HPFs). Of the re- cm grade 1 tumor with a multilobular and infiltrative configu-
maining two patients with recurrences, one had a 1.5-cm grade ration involving the circumcision scar line and distal shaft.
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FIGURE 5. Muscle-specific actin (A) and desmin (B) were ex-

pressed in all of the leiomyosarcomas that were examined with
immunohistochemistry.

It is difficult to draw a close comparison between our
findings and that published in the literature. This is because
past reports have often contained very limited histopathologic
information, and in many instances, insufficient follow-up
data. For comparative purposes, our analysis of the literature
includes 25 of the 26 cases published in the English language
(Table 3). It excludes one English language report that cannot
be accepted without better documentation,'® and it excludes all
reports published in an alternate language. While there is rea-
son to be skeptical of the diagnosis in a few instances, we have
given all remaining authors benefit of the doubt and feel the
few possible outliers probably minimally impact on the overall
picture. We noted eight patients who presented with superfi-
cial tumors,'=—>17:19:27:30-33 19 patients with deep-seated tu-
mors,>6813:18:22-26.29 a1 five patients with tumors of uncer-
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tain depth.>'"!*1%-2% The mean ages for these patient groups
were 42 years, 56 years, and 66 years, respectively. The pa-
tients with superficial tumors usually lacked symptoms but re-
ported a mass lesion had been present 1 to 12 years before
seeking medical attention (median duration, 27 months). The
superficial tumors involved the prepuce (n = 3), prepuce and
shaft (n=1), dorsal shaft (n=1), and tissue just proximal to the
coronal sulcus of the glans (n = 3). Three tumors of the prepuce
(1.5-5 cm) were treated by circumcision or “wide” circumci-
sion, and one tumor of the prepuce and distal shaft (6 cm) was
treated by radical penectomy and regional lymph node dissec-
tion. All four patients were disease free with follow-up inter-
vals of 1 to 3 years (mean follow-up, 23.5 months). The super-
ficial tumor of the dorsal penile shaft was treated by local ex-
cision, and the patient was alive and well with 1-year follow-
up. Tumors from the coronal sulcus region were initially
treated by local excision (n = 2) or circumcision (n = 1). One
patient from this group had a prophylactic wide local excision
(no tumor was identified in the resection specimen) approxi-
mately 6 months after the initial procedure and was disease
free with 9 months of follow-up. One patient developed a local
recurrence, also managed by local excision (18 years after the
initial procedure), and was free of disease for a follow-up pe-
riod of 18 months, and the third patient'” developed recurrent
disease (with invasion of the corpus cavernosum in the third
surgical specimen), and ultimately, an 18-cm regional groin
metastasis. This last individual underwent three local proce-
dures, a partial penectomy, and a groin dissection with adju-
vant radiotherapy, all occurring over a period of approximately
40 years. Although the patient was stated to have 1-year of
disease-free follow-up since his last procedure, his outcome
remains in doubt.

The patients from our literature review with deep-seated
tumors were often symptomatic and had more rapidly growing
masses, present 1 month to 2 years before clinical consultation
(median duration, 6 months). Seven of the patients had tumors
involving the root of the penis, three had tumors of the glans
and shaft, one had a tumor of the distal shaft, and one had a
tumor involving the “entire length” of the corpus spongiosum.
The majority of these patients had radical intervention (some-
times with adjuvant radiotherapy and chemotherapy). Despite
treatment efforts, five patients were dead with metastases, one
was alive with metastases, and two were dead of uncertain
cause. Four patients were alive without clinical evidence of
disease, but the longest follow-up interval after the last surgi-
cal procedure was only 2 years, and two patients had less than
1-year follow-up.

Five published reports contain tumors of uncertain ini-
tial depth. While some authors have considered one or more of
these tumors to be superficial, others have viewed them as
deep-seated. The point of contention has usually revolved
around whether the tumor was confined to the skin or extended
into the corpus spongiosum of the glans or corpus cavernosum
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TABLE 3. Clinicopathologic Features for 25 Previously Reported Primary Leiomyosarcomas of the Penis

Age* Tumor
(yr) Sizes (cm) Anatomic Location Depth Treatment§ Outcome Reference
19 NA (“small Dorsal shaft near coronal S, later D Circ. > LE(41) > LE followed by =~ Local recurrence (x1 or 2) and 17
nodule”) >1.8 sulcus partial Amp (49) > Bx, groin regional (18-cm groin)
>1.5>18 dissection! and Rad (59) metastasis; alive without clinical
evidence of disease, 1 yr after
groin dissection
40 6 Prepuce and part of shaft S Radical Amp & LND** AW, 3 yr 4
44 5 (multinodular) Prepuce S Wide circ AW, 1 yr 3
44 1.5 Prepuce S Wide circ. AW, 2 yr4 mo 27
45 3 Dorsal shaft St LE AW, 1yr 5
451 2 Prepuce S Circ AW, 1 yr 6 mo 19, 30
47 1 Shaft, proximal to coronal S LE followed ~6 mo later by a WLE =~ AW, 9 mo after last procedure 33
sulcus that was negative for tumor
49 NA>2 Shaft, proximal to coronal S LE > LE (67) Recurrence (x1); AW, 1 yr 6 mo 1
sulcus after last procedure
53 NA Distal shaft I Bx followed by partial Amp, AW, 1 yr 2011
LND** & Chemo
63 NA (“large Dorsal shaft I,later D Bx > LE (66) > radical Amp (69) > Recurrence (x2); alive with only 16
proportions”) en bloc radical resection with 27 days follow-up after last
>5>4.5 LND** (74) procedure
64 2 Junction of glans and I Bx & Rad > partial Amp (~66) AW, 11 mo 11
frenulum
67 8 Dorsal shaft I LE LTF 5
84 1.5 Glans and prepuce I Partial Amp AW, 6 mo 14
38 3 Root of penis D Bx followed by radical Amp and AW, 2 yr after surgery 23
Chemo
38 2.5,0.4,and 0.3 Distal shaft, 1 cm D Bx followed by radical Amp Alive with widespread metastases, 6
proximal to glans 6 mo after surgery
52 NA > ~4 (“size of  Root of penis D LE > LE and Rad (55) > Recurrence (%2); AW, 10 mo after 8
anut”) urethrostomy (56) > Amp (57) last procedure
52 NA Root of penis D Bx followed by LE DCU, 3 mo after LE 24
54 6 Glans and distal shaft D Bx followed within 1 mo by Amp DCU, 1 day postoperative 26
55 5 Glans and shaft D Bx followed by radical Amp AW, 1.5 yr 18
60 19 Root of penis D Bx followed by radical Amp DOD with metastases, 6 mo after 2
surgery
60 10.5 Glans and shaft D Amp Local recurrence (postoperative) 13
and DOD with metastases, 5 mo
after surgery
60 NA (apparently Corpus spongiosum (shaft D Mass and spongy urethra excised DOD with metastases, 1 mo 7
large) + glans)
61 10 (4 inches) Root of penis D Bx followed by radical Amp and Alive without clinical evidence of 29
LND,** Rad & Chemo disease but minimal follow-up
62 8 Root of penis D Bx followed by Chemo > radical Local recurrence (postoperative) 22
Amp with scrotum and testes, and DOD with metastases
then Rad and Chemo within 7 mo of diagnosis
83 4 Root of penis D Bx followed by Rad > radical Amp  DOD with metastases within 2 yr 25

> yttrium 90 (~84)

of onsetft

NA, not available; S, superficial; I, indeterminate depth; D, deep; Circ, circumcision; LE, local excision; Amp, amputation; Rad, radiation; LND, lymph node
dissection; WLE, wide local excision; Chemo, chemotherapy; Bx, biopsy; AW, alive and well; LTF, lost to follow-up; DCU, dead cause unknown; DOD, dead of disease.

*Age at first treatment.

TUpdated information on this patient is included in Table 2 (AFIP data).
tConsidered superficial in previous reviews. However, precise depth is not stated in the initial report. We find it difficult to accept the 8-cm mass as such.
§The patient’s age (years) at the time of subsequent procedures is listed in parentheses, when available.
9No histologic examination was performed. It is unclear to what extent the patient’s “small nodule” was excised with the circumcision. If gross residual disease
was left behind, then the number of actual local recurrences would be one.
ISoft tissue versus lymph node metastasis.
**Lymph nodes negative for tumor.
TTUpdated in reference 23.
iiPatient also had an invasive well-differentiated squamous cell carcinoma.
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of the shaft. Tumors involving either of these structures are
generally considered deep-seated. Three patients from this
group were managed by partial amputation (n = 1), partial am-
putation with lymph node dissection and chemotherapy (n =
1), and biopsy followed by irradiation therapy and 2 years 3
months later by partial amputation (n = 1). All three individu-
als were alive without evidence of disease with 6 to 12 months
of follow-up. A fourth patient from this group'® had an initial
biopsy procedure, followed 3 years later by a local excision. A
recurrence 3 years after this (probably with a deep-seated com-
ponent by this time) led to a penile amputation, and a regional
recurrence 5 years later led to an en bloc dissection of the lower
abdominal wall, groin, penile stump, and scrotum. This patient
had minimal postoperative follow-up (27 days), and so, his
outcome is in doubt. The fifth patient had a local excision
of an 8-cm mass from the dorsal shaft, and then, was lost to
follow-up.

Given the rarity of this disease and the limited long-term
follow-up, it is difficult to make specific treatment recommen-
dation. However, we cautiously support the following conclu-
sions, based on our observations: 1) Tumor depth and tumor
size (when stratified as follows: =2 cm vs. >2 cm and =5 cm
vs. >5 cm) are currently the best predictors of outcome for pri-
mary leiomyosarcoma of the penis (Table 4). 2) Small (=2 cm)
superficial tumors are probably best managed, in most in-
stances, by wide local excision with fully documented resec-
tion margins and long-term follow-up.'”**27-% When the tu-
mor is confined to the prepuce of an uncircumcised man, a
“wide” circumcision may be adequate treatment.>1%:27-3°
3) Large, deep-seated tumors, especially those located at the
root of the penis, often have a poor prognosis despite aggres-
sive surgical intervention.'” However, small deep-seated tu-
mors that are distally located in the shaft or glans may be sal-
vageable, and some of these appear to be effectively treated by

wide local excision or partial amputation. 4) Tumors that are
inadequately excised, whether superficial or deep, can be ex-
pected to have a high local recurrence rate. However, superfi-
cial recurrences are much more likely to be salvageable (some-
times even with additional wide local excisions) because they
often remain local for extended periods of time before giving
rise to metastases.”’** 5) Adjuvant radiation''"'"*” and che-
motherapy?’ have no clear value as primary treatment of penile
leiomyosarcoma. 6) Regional lymph node dissection is usually
not indicated, as nodal metastases are uncommon and gener-
ally limited to the very late stages of disease when distant me-
tastases are already evident.'*16:1727

Observations in our referral-based study group suggest
the following histologic parameters warrant additional inves-
tigation to better assess their prognostic significance: tumor
growth pattern (circumscribed and uninodular vs. infilrative or
multinodular/multilobular), high mitotic count (=10 mitotic
figure/10 HPFs), and grade 3 histology. These parameters
should be documented in all future case reports so their prog-
nostic value can be more fully assessed.

The differential diagnosis for leiomyosarcoma of the pe-
nis includes leiomyoma, myointimoma, nodular Kaposi sar-
coma, malignant fibrous histiocytoma, and sarcomatoid carci-
noma. Leiomyomas of the penis are very rare, perhaps even
rarer than leiomyosarcomas. These tumors tend to present as
small, painless, slow-growing masses in mid adult life. Histo-
logically, they are typically well demaracted, and in contrast
with leiomyosarcomas, they should not have cytologic atypia
and mitotic activity.

The recently described myointimoma is a highly distinc-
tive soft tissue lesion with a strong predilection for the corpus
spongiosum of the glans penis.’ This benign process has been
documented in individuals ranging from 2 to 61 years (mean
age, 29 years). Histologic examination reveals a multinodular

TABLE 4. Outcome by Initial Tumor Depth and Tumor Size (n = 38)*

Dead of No Follow-up

Local Recurrence Metastases Dead of Disease Uncertain Cause Information
Initial tumor depth
Superficial (n = 16) 3 (23%) 11 (8%) 0 0 3
Indeterminate (n = 7) 2 (40%) 0 0 0 2
Deep (n=15) 4 (29%) 7 (50%) 5 (36%) 2 (14%) 1
Tumor size at first resection
=2cm(n=14) 2 (18%) 0 0 0 3
>2 and =5 cm (n=28) 0 2 (29%) 1 (14%) 0 1
>5cm (n=28) 1 (17%) 3 (50%) 3 (50%) 1 (17%) 2
Not availablet (n = 8) 5(62.5%) 3(37.5%) 1 (12.5%) 1 (12.5%) 0
*For a more complete summation of the clinical data, see Tables 2 and 3, and the Discussion.
TThis category includes some large tumors, but a specific size was not recorded for the neoplasms at the surgical outset.
1This tumor was initially superficial, but it invaded the corpus cavernosum in the second recurrence (see Table 3 and reference 17).
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or plexiform intravascular proliferation of relatively uniform
myoid cells with extensive immunoreactivity for muscle-
specific actin, a-smooth muscle actin, and calponin, but mini-
mal reactivity for desmin. A derivation from myointimal cells
has been postulated. A review of the literature suggests that
examples of myointimoma have previously been published as
leiomyoma,*® intravascular leiomyoma,”'? solitary cutaneous
myofibroma,*' and localized fibrosis of the corpus caverno-
sum.?! The strong predilection for the glans, characteristic
growth pattern, minimal cytologic atypia, and scarcity of des-
min immunoreactivity militate against a diagnosis of leiomyo-
sarcoma. Myointimomas appear to be adequately managed by
conservative local excision.

Kaposi sarcoma is the most common sarcoma of the pe-
nis, outnumbering leiomyosarcoma in the Armed Forces Insti-
tute of Pathology archives by a margin of more than 2:1. Nodu-
lar Kaposi sarcoma is sometimes confused with a superficial
leiomyosarcoma because, histologically, it features atypical
spindled cells that often exhibit fascicular architecture. How-
ever, clues to the diagnosis of Kaposi sarcoma include the
presence of slit-like spaces with numerous red blood cells, in-
tracytoplasmic grape-like clusters of periodic acid Schiff-
positive, diastase-resistant hyaline globules, and a generally
prominent lymphoplasmacytic inflammatory infiltrate. Early
patch-plaque-like Kaposi changes are also often evident at the
periphery of the nodular mass. Nodular Kaposi sarcoma differs
immunohistochemically from leiomyosarcoma by exhibiting
strong reactivity for CD34 and CD31 and by lacking desmin
expression. Most patients with Kaposi sarcoma younger than
60 years will have clinical or laboratory evidence of an immu-
nodeficiency disorder.*?

Malignant fibrous histiocytoma is a diagnosis of exclu-
sion, and in our experience, only rarely arises in the penis.
While some leiomyosarcomas of this location contain pleo-
morphic areas that resemble a storiform-pleomorphic malig-
nant fibrous histiocytoma, the identification of areas with fas-
cicular architecture, tumor cells with blunt-ended, cigar-
shaped nuclei, and immunoreactivity for actins and desmin
help establish the correct diagnosis.

A sarcomatoid carcinoma should also be considered
whenever a superficial spindle cell neoplasm of the penis is
encountered. This is because carcinomas are vastly more com-
mon in this location, outnumbering sarcomas by a margin of
>100:1. The distinction of sarcomatoid carcinoma from a true
sarcoma is aided by careful evaluation of the patient’s past
medical history, review of the overlying surface epithelium for
evidence of atypia, and immunohistochemical assessment of
the tumor for the pattern and extent of keratin expression.

One final word of caution is warranted, and this is, when-
ever one encounters a leiomyosarcoma (especially when
small, well demarcated, and not clearly arising from a vessel
wall), the possibility of a metastasis should be considered.
While it is our impression that the penis is a truly rare site for a
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leiomyosarcoma metastasis, malignant smooth muscle tumors
are known for hematogenous spread and a tendency to second-
arily involve the skin and subcutaneous tissues. Therefore,
clinical correlation is required to rule out a metastasis when-
ever there is histopathologic uncertainty about the primary site
of disease.

In summary, leiomyosarcoma of the penis is primarily a
disease of mid and late adult life. These tumors are widely
distributed and arise from both superficial and deep smooth
muscle elements. Currently, the best predictors of outcome are
tumor depth and tumor size. The extreme rarity of this disease
makes it difficult to make specific treatment recommenda-
tions. However, management should be directed toward com-
plete removal of the tumor to minimize the risk of local recur-
rence and distant metastases. Complete (wide) local excision
with fully documented margins appears to be the optimal man-
agement for superficial tumors, especially when they are small
(=2 cm) and well demarcated. The local recurrence rate for
these lesions appears to be relatively low, and recurrences are
often still controlled with additional surgical intervention.
Small, well-demarcated, deep-seated tumors may also be ame-
nable to local intervention, assuming that adequately docu-
mented margins can be obtained. However, in instances where
an adequate margin cannot be achieved via a local procedure,
a partial or total penectomy may be required.
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