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Background : The frequency of uterine leiomyoma variants and smooth muscle
tumor of uncertain malignant potential (STUMP) are low. No
previously study about them has been done at Charoenkrung-
pracharak Hospital and in Thailand. Their clinical behaviors are
uncertain with some controversies regarding the prognosis
including the risk of recurrence.

Objective : To investigate the frequency of uterine leiomyoma variants and
STUMP and to compare the clinicopathological features and
recurrence rate of these variants to typical leiomyoma (LM).

Design : A retrospective study.

Setting : Charoenkrung-pracharak Hospital, Bangkok Metropolitan
Administration.

Subjects : One thousand and fifty-two patients with smooth muscle tumor

of the uterus
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Metropolis
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Materials and Method : Patients with pathological diagnosis of smooth muscle tumor
(SMT) of the uterus from January 1, 1999 to June 30, 2010 were
searched. Those (660 patients) who had associated gynecologic
malignancy were excluded. Collected clinicopathological datas
were: age, menopausal status, symptoms, treatment, and
follow-up time of the patients as well as location, size, color,
and consistency of the tumors. The clinicopathological features
and recurrence rate of these variants were compared to those
of typical leiomyoma (LM) and leiomyosarcoma (LS).

Results * One thousand seven hundred and seventeen cases of SMT
were identified. Six hundred and sixty cases were excluded
due to their associated cervical, ovarian, or endometrial cancers.
Out of the 1,052 SMT cases included in the study, we found
983 typical LM, 64 uterine LM variants which comprised of
41 cellular type, 12 atypical type, 11 mitotically active type and
5 cases of STUMP. The frequency of uterine LM variants and
STUMPwere 6.08% and 0.47%. Mean age of the patients was
45.3 years. Most were premenopausal and presented with
abnormal uterine bleeding. Different features of these variants
/STUMP from typical LM were: larger size, softer, non-white,
and submucous in location. All 69 patients with uterine LM
variants and STUMPS survived without any evidence of recurrence
or death after a median period of follow-up of 26 months
(ranged, 1 - 120 months).

Conclusions ¢ The frequency of uterine LM variants and STUMP are 6.08 and
0.47% , respectively. The most common variants among them
is cellular LM. All patients with these rare tumors have good

prognosis without any recurrence and are alive.

Keywords ¢ Uterine leiomyoma variants, smooth muscle tumor of uncertain

malignant potential.
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Uterine smooth tumors (SMT) are divided into
leiomyoma (LM) which is a common benign tumor of
the genital tract and leiomyosarcoma (LMS) which is
its rare malignant counterpart. The prevalence of LM
varies according to the age group; it is found in
20-30 % of women of < 30 years of age, more than
40% in those > 40 years old; and it is uncommon in
women aged < 18 years or after menopause. "’ The
prevalence also differs among ethnic groups. For
unknown reason, black women have much a higher
incidence of LM than white, hispanic, or Asian women.
One study reported 89% of LM in black compared to
59% in white women.”’ Unlike LM, malignant smooth
muscle tumor or LMS is rare. Approximately 1 of every
800 smooth muscle tumors of uterus is LMS.

Although gross features of the tumor can
generally distinguish LM from LMS, definite diagnosis
requires histopathologic examination. Typical LM
usually has features of bland histomorphologic
appearance, no necrosis, and < 4 mitotic figures
per 10 high-power fields (MF/10 HPF) while
histopathologic criteria for LMS must comprise of at
least two of the following three features: diffuse
cytologic atypia, tumor cell necrosis, and > 10 MF /
10 HPF.“? One special category of uterine smooth
muscle, which has unpredictable or borderline
behavior between benign and malignant tumors, is
smooth muscle tumors of uncertain malignancy
potential (STUMP).® Pathologic diagnosis of STUMP
is based on various criteria of morphologic atypia,
mitotic index, and tumor necrosis that do not meet
the criteria for LMS: 1) presence of necrosis , no
atypia, and <10 MF / 10 HPF; 2) diffuse atypia, no
necrosis and < 10 MF/ 10 HPF; 3) no tumor cell

necrosis, no atypia, and a mitotic index > 20 MF / 10
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HPF; 4) hypercellular and > 4 MF /10 HPF; or 5)
irregular margins or vascular invasion at the periphery
of the tumor.” Aside from STUMP, uterine leiomyoma
(LM) variants may have unique morphologic features
mimicking leiomyosarcoma. LM variants comprise of
mitotically active, cellular, leiomyoma with bizarre
nuclei (atypical leiomyoma), epithelioid type,
leiomyoma with vascular invasion, Intravenous
leiomyomatosis, benign metastasizing leiomyoma and

diffuse leiomyomatosis, respectively.®

The present
study found only cellular, mitotically active,and atypical
leiomyomas variants. A diagnosis of cellular LM is
given when there is high cellular proliferation
of spindle cells without nuclear atypia and mitotic
index < 5 MF/ 10 HPF.® " Whereas, mitotically
active leiomyoma is featured with > 5 and < 19 MF /
10 HPF"""™ and atypical or symblastic leiomoma has
cytologic atypia without tumor necrosis and < 10 MF /
10 HPF.® ™

Differentiation of these smooth muscle
tumors is crucial because each tumor type may have
different clinical behavior." Several studies reported
unusual events of recurrence in STUMP and LM

1) However, this event should not render

variants.'
a more aggressive treatment because no specific
death from these tumors has ever been reported.
Pathologists should be aware of different
pathological features of these unusual uterine smooth
muscle tumors in order to give the most accurate
diagnosis, and to address the question of a clinician
taking care of the patient regarding a clinical
behavior and outcome after surgical resection, and
for an appropriate surveillance. We evaluated

clinicopathological features of STUMP and LM variants

to differentiate them from the typical LM. Data on the
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different features among LM vs LM variants /STUMP
vs LMS should be useful for a pathologist and his/
her corresponding gynecologist to handle smooth

muscle tumors of the uterus properly.

Materials and Methods

This study has obtained the approval from
the Bangkok Metropolitan Administration’s Ethics
Committee for research involving human subjects. We
searched the archives of the Department of Pathology
and Department of Obstetrics and Gynecology to
identify patients who underwent hysterectomy and
myomectomy at the institution between January 1999
and June 2010. An inclusion criterion was smooth
muscle tumors of the uterus. Exclusion criteria were
those smooth muscle tumors with co-pathological
findings of ovarian or uterine malignancy (endometrial
or cervical carcinomas). The diagnosis of smooth
muscle tumors was done under the Protocol
Pathologic Guideline for examination of mass lesion
in the uterus of the institution. The guideline comprises
serial sections of the mass with one slice per 1 cm of
the maximal dimension of the mass. At least 1 block
for each 1 cm of the tumor was taken as sampling. If
the mass has soft consistency or more colors other
than plain tan or creamy white, two blocks per
centimeter will be taken. All slides are, microscopically
scanned at low magnification to identify hot spot areas
of the mitotic figure (MF). The number of MFs is
counted in per each high-power field (HPF)
(HPF=0.57 mm?,10 x eyepiece,40 x objective) and
expressed as MFs/10 HPFs. The definition of true
MF includes extensions of chromatin extending
from singularly (as in metaphase) or separated (as in

telophase). Cytologic atypia is graded as 0, 1, 2 and

Chula Med J

3 for tumors showing absent, mild, moderate, or
severe atypia, respectively. Significant cytologic
atypia is referred to be graded 2 or 3 nuclear atypia
evidenced on low magnification. Necrosis is divided
into non-specific infarct-type (as usually encountered
in benign leiomyoma) and tumor cell necrosis.

In case of more than one masses in the
uterus, a diagnosis is made according to the one with
most severe pathology. The pathologic reports and
representative slides of these cases are reviewed
independently by two pathologists (S-Y., S-J.). In case
of questionable or discordant diagnosis, conference
review of the slides would be carried out until
consensus is reached.

Clinico-pathological data are collected
from patient’s in- and out-patients charts and
the pathological reports. Data obtained are: age,
menopausal status, presenting symptoms, location,
size or maximal dimension of the largest tumor in that
case, color and consistency of the tumor cut surface.
In case of there are more than one masses in one
uterus, characteristics came from the mass which has
severe pathologic findings (high cellularity, cellular
atypia, high mitoses) are taken for the study. Follow
up study, The patients who loss of follow more than
6 months were interviewed by phone for details of
recurrence or not . The last communication was not
more than six months before complete study.

Data are analyzed by parametric and non-
parametric statistic, using SPSS15 (Chicago, IL).
Descriptive statistics are used for demographic data
and summarized as mean with standard deviation
(SD) or median with range. Continuous variables
are examined for normal distribution (Kolmogorov-

Smirnov test) before using the parametric statistics.
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The differences between continuous variables are
evaluated with unpaired t-test for the normally
distributed variables and the Mann-Whitney U-test for
variables that are not normally distributed. Categorical
variables are compared with chi-Square or Fisher’s
exact test as appropriate. The primary outcome is

significant only if P < 0.05.

Results

During the study period, 1717 cases of uterine
smooth muscle tumors are identified. After excluding
660 cases which have associated lesions of cervical
or endometrial cancers, a total of 1,057 cases are
included in the study. The specimens are obtained
from total abdominal hysterectomy in 527 cases, by
laparoscopic hysterectomy in 501 cases, and 24
cases are from myomectomy.

Mean age of LM variants’ patients and
STUMP in this study are 45.3 years (range 21- 84
years old) and most of uterine smooth muscle tumors
(SMT) (943 cases, 89.6 %) are premenopausal.
Presenting symptoms varied from abnormal uterine
bleeding (351 cases, 33.3%), palpable mass
(338 cases, 32.1%), lower abdominal pain (268
cases,25.5%), submucous mass protruding through
the cervical os (25 cases,2.4%), and the other
symptoms (70 cases,6.7%). Size or maximal
dimension of the largest SMT mass in an individual
range from 0.5-16 cm (median 3.3 cm; mean 4.03 £
2.9 cm). The majority had rubbery firm consistency
(1027 cases, 97.6%) with predominately white in color
(1012 cases, 96.2 %). Approximately half of the tumor
masses located in the myometrium or intramural (595
cases, 56.6%) while the remaining ara subserous (61

cases, 5.8%), submucous (53 cases, 5.0 %), or mixed
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location (237 cases , 22.5 %). Location of the masses
in 106 cases (10.%) which have laparoscopic surgical
removal of the uterus or the tumor masses are unable
to be detailed.

The two pathologists concur in their
diagnoses in most cases. From a few cases with
different diagnoses, the slides review and discussion
are carried out until consensusis is reached. The 1,057
cases of SMTs in our series are ordinary LM (983
cases or 92.99%), STUMP (5 cases or 0.47 %), LM
variants (64 cases or 6.08%), and LMS ( 5 cases or
0.47%). Among LM variants, cellular LM is the most
commonly found (41cases or 3.9%) while the
remaining are atypical (12 cases or 1.1 %) and
mitotically active LMs (11 cases or 1.04%).

Table 1. Comparison variables between
uterine leiomyoma (LM), LM variants/STUMP and
leiomyosarcoma.

Gross pathology of atypical leiomyoma, LM
variants as shown in Figure 1 exhibits soft consistency
with beige color. Microscopic finding of the mass
displays more cellularity (Figure 2), atypical nuclei
with high N/C ratio ( Figure 3) and mitotic activity
(Figure 4).

Figure 1. LM variants with soft consistency.
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Figure 2. H&E(x100) hypercellular mass.

Figure 3. H&E(x400) Atypical nuclei ,high N/C ratio.

We have found no significant differences
between the three groups regarding symptoms, age
group and menopausal status. Some differences of
pathological features among these SMT are observed
(Table 1). LMS and LM variants/ STUMP have
significantly larger size, softer consistency, color of
the masses, and higher numbers of mitotic figures
than LM. LMS, in particular, have larger median size
than LM variants / STUMP or LM : 7.5 cm vs 5.4 cm

vs 3.9 cm, respectively. Regarding the consistency,

Figure 4. H&E(x400) Mitotic activity.

both LMS and LM variants tend to be soft (o > 0.05)
compared to LM which more frequently has rubbery
firm texture (p < 0.001).As for the tumor cut surfaces,
LMS and LM variants have more of heterogeneous
color of yellowish or reddish compared to creamy
white or tan color usually found in LM. As for mitotic
figure which is generally one of the most important
diagnostic criteria to differentiate benign from
malignant SMT, LMS has the highest MI among all
SMT: 10.8 £ 9.2/10 HPF compared to 4.4 £ 4.2/10
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HPF found in LM variants (p = 0.104) and 1.1 £ 0.3/
10 HPF found in ordinary LM (p < 0.001). One
additional finding is the location of the masses of
LM vs LM variants; LM variants has higher frequency
of submucous location than LM (20.4% compared to
5.1%). Of note, one specific finding in our study was
coagulative tumor necrosis which is found only in LMS
but not LM variants / STUMP and typical LM.

From a median follow-up time of 26 months
(ranged, 1-120 months), all 24 cases from 69
women with LM variants /STUMP who underwent

myomectomy had no recurrence or death.

Discussion

Few available studies reported on the
characteristics of unusual LM variants / STUMP of
the uterus. This might lie on the main obvious reason
that it is a rare tumor. Moreover, a pathologist who
considers them as benign tumor without a clinical
impact hence does not pay much attention for a report.
However, a clinician or a gynecologist is frequently
concerned or worry when an unfamiliar term of LM is
reported regarding how to differentiate them from
benign LM or LMS, appropriate management and
further surveillance. To the best of our knowledge,
we could not identify any report in Thailand focusing
on this rare tumor of uterine smooth muscle .

In the present study, the authors aim to
investigate clinico-pathological variables difference
among ordinary uterine LM, LM variants / STUMP,
and LMS. The frequencies of LM variants , STUMP
and LMS in this study are 6.08%, 0.47 and 0.47 %,
respectively. These figures are similar to those
reported by Rammeh-Rommani et al. "® who

conducted a retrospective study of 2,760 smooth
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muscle tumors in 23 years period and found the
prevalence of 1.81% for LM variants, 0.036% for
STUMP, and 0.58% for LMS. An exception is a slightly
higher prevalence of LM variants in our study. This
was probably due to the population of cellular
leiomyoma which can cause a variation in pathological
judgement because there have been no definite
criteria for “hypercellularity”.

Focusing on the LM variants / STUMP, we
have found a median age of 48 (ranged 27-67 years
old). These figures of age in our study are slightly
higher than previous studies of LM variants or STUMP
which reported age of which ranges 24 years-48 years
(references list from table 2). A median size of LM
variants / STUMP in our series is 5.4 cm which is in
the ranged of 4-10 cm as previously reported. The
mean mitotic figure/10 HPF in our study is 4.4/10 HPF
(range, 1-10). Other studies reported a wide range of
MF of 1-15 for LM variants / STUMP. The detail of
different clinico-pathologic features of LM variants /
STUMP from previous reports and our study are shown
in table 1.

Regarding the pathological features to
differentiate among these tumors, prior study by
Rammeh-Rommani et al. found that size of LMS
was significantly larger than LM: 10.2 cm vs 7.4 cm.
However, in comparison between LMS and LM
variants by Peters et al."”, no difference in size was
observed with a 1.5-10.5 cm for LMS and 2-21 cm for
LM variants.

We demonstrated that size of LM is statistically
significant smaller than LM variants /STUMP. However,
the respective 2 or 4 cm differences of LM vs LM
variants / STUMP or LM vs LMS may not be of clinical

significance and all other features must be taken into
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Table 1. Characteristic features of uterine leiomyoma (LM), LM variants/ STUMP tumors (N = 1052) and

sarcoma (N = 5).

Characteristic features Typical LM LM variants/ LMS p value®
(N=983) (%) STUMP (N=5) (%)
(N=69) (%)
Age
< 45 years 490 (93.9) 30 (5.7 2(0.4)
>= 45 years 493 (92.1) 39 (7.3) 3¢ 0.575
Menopausal status
yes 98 (89.9) 11 (10.1) 0
no 885 (93.4) 58 (6.1) 5(0.5) 0.245
Size (mean £ SD) ( N=977) (N=910) (N=62) (N=5)
39+28 54+3.6 75+£29 < 0.001
P value <0.001%, 0.02°, > 0.05°
Consistency
rubbery firm 980 (95.2) 47 (4.6) 2(0.2)
soft 3(0.7) 22 (78.6) 3(10.7) <0.001
P value <0.001%, < 0.001°, > 0.05°
Color
white/ tan 963 (95.1) 49 (4.8) 1(0.1)
yellow/ red 20(45.5) 20 (45.5) 4(9.1) <0.001
P value <0.001%, < 0.001°, = 0.036°
Symptom (N=987) (N=919) (N=63) (N=5)
abnormal uterine bleeding 328 (93.2) 23 (6.5) 1(0.3)
mass 311 (91.5) 27 (7.9) 2 (0.6)
pain with mass 280 (94.9) 13 (4.4) 2(0.7) 0.06
All p values > 0.050
Location (N=951) (N= 889) (N=57) (N=5)
intramural/ subserous 847 (94.4) 46 (5.1) 4(0.4)
submucous 42 (77.8) 11 (20.4) 1(1.9) <0.001
P value <0.001%, > 0.05°, > 0.05°
Mitotic Index (mean + SD) 1.1+0.3 4.4+4.2. 10.8+9.2 < 0.001

P value <0.001%, < 0.001°, =0.104°

% p value comparing feature of LM vs LM variants/ STUMP

® p value comparing feature of LM vs LMS

° p value comparing feature of LM variants / STUMP vs LMS ¢ p value comparing feature among the three groups
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consideration by a gynecologist in the operating room.
Since we found that LM variants /STUMP appeared
to be frequently submucous in location compared to
LM and LMS which are located more in intramural or
subserous, this feature might alert a gynecologist for
a possibility of an unusual LM in a scenario when there
are other supporting features.

Other features of color and consistency may
also help to differentiate these tumors. We found that
the more benign the lesions are (LM or LM variants /
STUMP), the less variegated in color appearances
(more of white or tan color) were observed. Downes
et al. also demonstrated that LM with bizarre nuclei
had more yellowish color and more tanned with
hemorrhage and myxoid change."? The difference
was also observed regarding the consistency. LM
had significantly firmer consistency compared to
LM variants / STUMP and LMS which were similarly
soft. Our findings were similar to other studies
which reported that cellular LM was more often soft
and fleshy and appear tanner or yellow and less
circumscribed than usual LM.""® The soft consistency
may reflect the high cellularity of LM variants / STUMP
and LMS rather than the dominating fibrous tissue
component of the LM. One important finding in our
study which was consistent with other studies was
coagulative tumor necrosis which was found only
in LMS; this feature can certainly help a surgeon
and a pathologist in diagnosis. A use of immuno-
histochemical study, such as, p16 may aid in a
diagnosis. In a case that the type of necrosis was
uncertain (coagulative vs hyalinized tumor necrosis).
One study of Atkins et al.”” found 3/8 cases of STUMP
had recurrence as metastatic diseases. Two of them

had equivocal necrosis with diffuse positive p16
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immunostaining which should favor of a diagnosis LMS
rather than STUMP.

Although these rare tumors of LM variants
and STUMP are classified as benign tumors and tumor
of low malignant potential respectively, several studies
showed 7-33% recurrence rate in their patients after

?'2% Our study, however did not

surgical resection.'
find any unfavorable events of recurrence or deaths
from LM variants / STUMP. Regarding the predictive
factors, no clinical features of age, race, menopausal
status, the use of tobacco, types of surgical treatment,
or tumor size were associated with recurrence """
Some authors found few unfavorable histological
features in recurrent mitotically active LM or STUMP
e.g. vascular in growth"”, increased mitotic figures
(up to 42/10 HPF) ®”, moderate to severe atypia

' or invasion to invasion of

without necrosis®
surrounding myometrium but without vascular
invasion.""” However, others found that the recurrent
tumors did not show any of aggressive features in
terms cellular atypia or necrosis” "

Although no death was found in our study,
few fatal cases of STUMP were reported despite
a similar histology of the metastatic diseases to
the primary tumor.""” Other authors reported 5-year,
10-year and 15-year disease-free survivals of 100%,
88% and 81% respectivelyin LM variants/ STUMP.*”
These disease free survival rates were much higher
than the aggressive LMS which had the 5-year and
10-year disease-free survivals of only 27% and 19%,
respectively.”

One factor which might influence the
recurrence rate was the duration of the follow-up in

each report. From a literature review, the period of

follow-up of the patients with LM variants / STUMP
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ranged from 1 month to 180 months (Table 2).
Recurrence as late as 9 years was found in a report
of Barretta et al.”® The reasons that we found no
recurrence in our study might partly be due to, aside
from the benign course of disease itself, might also
depend on our relatively short period of follow up
(median of 26 months). So in the future, a study
of smooth muscle tumor should develop a wide
network of computerized database among hospitals
for complete patients’ follow- up and data collection
in order to extend a the follow-up time of the patients.

On the basis of recurrence and even death
encountered in LM variants and STUMP from other
previous studies, we recommend that STUMP should
be counseled regarding the probability of recurrence.
Patients with these variants and STUMP may require
closer and longer surveillance than usual but the ideal
criteria for follow-up strategy remain elusive. In any
case of suspicion, a consultation with a gynecologic
oncologist may be helpful. More studies are
encouraged to determine the true recurrence rate of
STUMP and more apply immunostaining of p16 in

those cases with adequate follow-up time.

Conclusion

The frequency of LM variants and STUMP
in our study is higher than those of previous studies.
Several clinico-pathological differences of size,
consistency, colors, and location are found among
LM, SMT, and LMS. However, one must keep in mind
that the statistical significantly difference of each
feature may not be translated into clinical significance.
So, these features must be altogether taken into
consideration. Although our study reveals that all

LM variants /STUMP survived with no evidence of
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recurrence, the study is limited by short-term follow
up. Effective networks among hospitals for collecting
data with longer period of follow up is recommended

for future study in this field.
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