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ABSTRACT

Objective: In this study, we aimed to evaluate the clinicopathological features, obstetric,

and oncological outcomes of patients diagnosed with a uterine smooth muscle tumors of
uncertain malignant potential (STUMP).

Methods: A dual-institutional, database review was carried out to screen patients with
STUMP who were treated with upfront surgery between January 2006 and December 2017.
Data including age at the time of diagnosis, recurrence rate, disease-free survival, overall
survival, and fertility outcomes were retrospectively analyzed.

Results: Fifty-seven patients with STUMPs were included in the study. The median age at the
time of diagnosis was 42 (range, 16 to 75) years. The median follow-up was 57 (range, 16 to
125) months. Eight patients (14%) had recurrence during follow-up. Recurrent STUMPs were
seen in seven patients and leiomyosarcoma after 14 months in one patient. Seven patients
with a recurrent STUMP survived, while the remaining patient died. Recurrence rates were
similar for women who underwent myomectomy and those who underwent hysterectomy.
The presence of uterine localization of tumor (subserosal vs intramural-submucosal)
statistically significantly affected recurrence rates (odds ratio=5.72; 95% confidence
interval=1.349-24.290; p=0.018). Ten of 27 patients who underwent myomectomy for uterine
myoma had fertility desire. Seven pregnancies were recorded.

Conclusions: Our study results suggest that fertility-sparing approaches are feasible in
patients with STUMP, although recurrence may be seen.

Keywords: Smooth muscle tumors, uterine; Hysterectomy; Recurrence; Myomectomy

INTRODUCTION

Uterine smooth muscle tumors of uncertain malignant potential (STUMPs) represent a
poorly defined subcategory of uterine smooth muscle tumors (SMTs). Uterine SMTs, which
have a broad spectrum ranging from leiomyosarcomas (LMSs) to leiomyomas (LMs), can be
distinguished based on histopathological features including the degree of cytologic atypia,
mitotic count activity (mitotic index per 10 high-power fields [MIs/10 HPFs]), and presence
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of tumor cell necrosis [1,2]. However, in some SMT cases, these histopathological features
may appear in an unusual combination which does not meet the diagnostic criteria of a LM or
LMS, and these cases are classified as STUMPs [2].

Uterine smooth muscle tumors of uncertain malignant potential are a rare and interesting
tumor group of which histological diagnosis, classification, treatment, follow-up, and
prognosis have not been fully understood, yet, and the actual incidence is still unknown
[3,4]. Patients with LMs, STUMPs, and LMSs may have similar symptoms including
abnormal uterine bleeding, pelvic pain, and pressure, and therefore, preoperative diagnosis
is challenging [5]. In addition, postoperative diagnosis of STUMP for a pathologist is also
difficult due to the lack of standard diagnostic criteria. As a consequence, overdiagnosis of
this type of tumors has been increased in years [6].

Treatment approaches and follow-up of these tumors have been still controversial,
particularly in the reproductive age patients with fertility desire, due to the non-aggressive
behavior and prolonged overall survival (OS) rate comparing to LMS. In the literature, there
are only a few case series and some of these studies are lack of particular clinicopathological
features and/or follow-up data [2,5,6].

In the present study, we aimed to evaluate the clinicopathological features, obstetric, and
oncological outcomes of patients diagnosed with STUMPs in the light of literature data.

MATERIALS AND METHODS

A dual-institutional, retrospective database review was carried out to screen patients with
STUMPs who were treated with upfront surgery between January 2006 and December 2017. A
written informed consent was obtained from each patient. The study protocol was approved
by the local Ethics Committee. The study was conducted in accordance with the principles of
the Declaration of Helsinki.

The central pathology reviews were carried out by two pathologists specializing in
gynecologic oncology. All pathological slides were reviewed by these two independent expert
gynecological pathologists who were blinded to the patient outcomes. For the pathological
examination, one section at least per cm was obtained from the patients in whom the tumor
diameter was <10 cm, whereas two sections per cm were obtained from those in whom

the tumor diameter was >10 cm. All slides were cut 4 mm in thickness and stained with
hematoxylin and eosin. Histological features such as cellularity, cytological atypia, mitotic
activity, and necrosis were analyzed using the criteria which were described in the study of
Ip etal. [6]. The histopathological criteria for the definition of STUMPs were determined
according to previous study conducted by Bell et al. [1] as follows (including one of these
criteria): a tumor cell necrosis with <10 MIs/10 HPFs and without atypia or a diffuse atypia
with <10 MIs/10 HPFs and without tumor cell necrosis or a >20 MIs/10 HPFs without atypia
and tumor cell necrosis or a >4 MIs/10 HPFs with cellularity/hypercellularity or the tumor
with irregular margins or vascular invasion. The tumor tissues of recurrent cases were re-
evaluated by 2 independent gynecological pathologists to distinguish STUMP from LMS.
Demographic characteristics, oncologic outcomes including disease-free survival (DFS),
clinicopathological and fertility data were retrieved from medical records.
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Statistical analysis

Statistical analysis was performed using the SPSS version 22.0 statistical software (IBM
Corp., Armonk, NY, USA). The data were expressed in median and range for continuous
variables. Binary variables were expressed in number and percentage. Categorical variables
were evaluated using the y? test or Fisher's exact test as appropriate for the group size.
Survival curves were generated using the Kaplan-Meier method and the differences between
the survival curves were calculated using the log-rank test. To evaluate the prognostic factors
for DFS and OS, a univariate Cox-regression model was used. A p-value of less than 0.05 was
considered statistically significant.

RESULTS

The medical records of a total of 57 patients were reviewed. The median age was 42 (range,
23-09) years. The median tumor size was 6 (range, 1-26) cm. Oncological and obstetric
follow-up data were available for all patients. The median follow-up was 57 (range, 16-125)
months. Of the patients, 27 patients underwent myomectomy and 30 patients underwent
total hysterectomy. The anatomical localizations of STUMPs were evaluated by preoperative
transvaginal ultrasonography or magnetic resonance imaging (MRI), and localization was
confirmed intraoperatively. The anatomical localizations of STUMPs are shown in Table 1.

When myomectomy and hysterectomy cases were compared, there was a significant
difference between the two groups in terms of age, gravida, parity and tumor diameter
(p<0.005). However, there was no significant difference in the median follow-up, serum CA-
125 levels, and recurrence rates between the 2 groups (p>0.005) (Table 2).

Recurrent disease was seen in eight patients (14%). Relapse occurred after hysterectomy in
two patients (3.5%) and after myomectomy in six patients (10.5%). The recurrent pathology
was still a STUMP in seven patients. In one patient with LMS, extensive abdominal masses
in the pelvis and upper abdominal region developed at 14 months. Pathological specimens
of this patient were retrospectively examined at the expert center and the initial diagnosis

as a STUMP was confirmed. At the time of the first operation which was a myomectomy, the
patient was 52 years old. The largest dimension of the myomectomy material was 20 cm and
at least one section per 1 cm was obtained. Focal mild cytologic atypia and 6 MFs/10 HPFs
were observed. However, a necrosis of undetermined etiology, whether it was tumor cell
necrosis or infarct-type necrosis, was seen (Fig. 1). No immunoreactivity for WT-1, p16, and
p53 was observed. The Ki-67 proliferation index was 10%. Nevertheless, recurrent tumor
was a high-grade leiomyosarcoma showing diffuse, marked nuclear atypia and a mitotic
rate exceeding 10 MFs/10 HPFs (Figs. 2 and 3). The tumor also exhibited tumor cell necrosis
characterized by an abrupt transition from viable cells to necrotic cells, hyperchromatic
nuclei of the necrotic cells, and perivascular viable tumor cells (Figs. 4 and 5). Gemcitabine
+ docetaxel chemotherapy was given to the patient following debulking surgery. Within

two months, there were still massive masses covering the entire abdomen. Unfortunately,
the patient died due to intestinal ileus and multiorgan failure at 16 months. Recurrences
according to the localizations and treatment approaches are summarized in Table 3.

The 5-year DFS was 86.3% with a mean DFS of 98.7 month. There was no significant

difference in terms of age, parity, tumor diameter, smoking, CA-125, type of surgery, mitotic
index, necrosis, atypia, and cellularity between the patients with and without recurrence
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Table 1. Demographic and clinicopathological characteristics of patients (n=57)

Characteristics Values
Age (yr), median 42 (23-69)
Gravida, median 2 (0-6)
Parity, median 2 (0-4)
Tumor size (cm), median 6 (1-26)
Serum CA-125 (U/mL), median 21 (4-65)

>35
<35
Unknown
Smoking habit
Yes
No
Unknown
Surgical type
TAH
TAH+BSO
TAH+USO
VH
Abdominal myomectomy
Hysteroscopic myomectomy
Uterine localization
Intramural
Subserous
Submucous
Mitosis
0-5
5-10
>10
Cellularity
Moderate
High
Necrosis
Absent
Multifocal
Atypia
Mild
Mild to moderate
Moderate
Moderate to severe
Recurrence rate
After hysterectomy
After myomectomy
Recurrent pathology
STUMP
LMS
Median follow-up (mo), (min-max)

10 (17.5%)
28 (49.1%)
19 (33.3%)

14 (24.6%)
39 (68.4%)
4 (7%)

11 (19.3%)

14 (24.6%)
4 (7%)
1(1.8%)

96 (45.6%)
1(1.8%)

38 (66.7%)
12 (21.1%)
7 (12.3%)

19 (33.3%)
32 (56.1%)
6 (10.5%)

11 (19.3%)
46 (80.7%)

48 (84.2%)
9 (15.8%)

14 (24.6%)
93 (40.4%)
9 (15.8%)
11 (19.3%)
8 (14%)
2 (3.5%)
6 (10.5%)

7 (12.3%)
1(1.8%)
57 (16-125)

LMS, leiomyosarcoma; STUMP, uterine smooth muscle tumors of uncertain malignant potential; TAH+BSO, Total
abdominal hysterectomy-+bilateral salpingo-oophorectomy; TAH+USO, total abdominal hysterectomy+unilateral
salpingo-oophorectomy; TAH, total abdominal hysterectomy; VH, vaginal hysterectomy.

Table 2. Differences between myomectomy and hysterectomy groups (n=57)

Characteristics

Myomectomy (n=27) Hysterectomy (n=30) p-value
Age (yr) 46.5 (38-69) <0.001
Gravida 3(1-6) <0.001
Parity 2 (1-4) <0.001
Tumor size (cm) 5(1-26) 0.036
Median follow-up (mo) 50.5 (20-114) 0.253
Serum CA-125 (U/mL) 20 (4-60) 0.769
Recurrence rates, No. (%) 2 (6.6%) 0.091

Data shown are median (minimum-maximum) not otherwise specified.
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Fig. 1. A smooth muscle tumors of uncertain malignant potential case with recurrent leiomyosarcoma. A cellular
smooth muscle tumor with mild atypia (A) and necrosis of uncertain type (B) (Hematoxylin and eosin stain, x40).

Fig. 2. Recurrent tumor as leiomyosarcoma with tumor cell necrosis (A) (H&E x40) and severe atypia (B) (H&E x200).
H&E, hematoxylin and eosin stain.

Fig. 3. An atypical smooth muscle tumor containing bizarre cells with hyperchromatic nuclei. Scattered mitotic
figures and karyorrhectic nuclei were also seen (hematoxylin and eosin stain, x200).

Fig. 4. A smooth muscle tumor with mild atypia (A) and necrosis of infarct-type (B) (hematoxylin and eosin stain, x100).
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Fig. 5. A cellular smooth muscle tumor (A) (H&E x100) with brisk mitotic activity (B) (H&E x400).
H&E, hematoxylin and eosin stain.

(Table 4). In the Cox regression analysis, there was no significant effect of cigarette smoking
(yes vs. no), surgical procedure (hysterectomy vs. myomectomy), age (<42 years vs. 242
years), parity (<2 vs. 2 mitotic index, Necrosis, atypia and cellularity on recurrences.

However, we found a statistically significant effect of uterine localization of tumor
(subserosal vs. intramural-submucosal) on recurrence rates (odds ratio=5.72; confidence
interval 95%=1.349-24.290; p=0.018). Univariate analysis showed that the risk of recurrence
was 5.7-fold higher for subserosal location (Table 5).

Of 27 patients who underwent myomectomy for uterine myoma, 10 had fertility desire. Seven
pregnancies were recorded. One of them occurred with assisted reproductive technologies
(intracytoplasmic sperm injection) (cases 5, 6, and 7) and the other four pregnancies

were spontaneous. Six full-term infants and one 35-week of birth were alive. One of the
relapses occurred as uterus intramural and the other as uterine submucosal. In 2 patients
with recurrence and hysterectomy, STUMP was confirmed as the final diagnosis. Other
clinicopathological features are listed in Table 6.

DISCUSSION

In this study, we evaluated the clinicopathological features and the obstetric and oncological
outcomes of patients diagnosed with STUMPs. In the literature, there is a limited number of
large series of studies with STUMPs and, therefore, the clinical behavior of these tumors still
remains to be elucidated. To the best of our knowledge, this is the largest study evaluating

Table 3. Clinical and pathological characteristics and outcome of patients with recurrence disease (n=8)

Patients Age (yr) Parity Tumor size Initial surgery Recurrence location Recurrence treatment Recurrence  Outcome
(cm) pathology
1 85) 3 16 Myomectomy Uterus TAH STUMP ANED
2 47 0 5 Myomectomy Uterus TAH+BSO STUMP ANED
3 38 0 9 Myomectomy Uterus Myomectomy STUMP ANED
4 45 2 13 TAH+BSO Pelvic RP mass Mass excision STUMP ANED
5 35 0 2 Hysteroscopic myomectomy Uterus Hysteroscopic myomectomy STUMP ANED
6 52 0 20 Myomectomy Pelvic+ upper abdominal mass ~ Debulking+ chemotherapy LMS DOD
7 30 1 4 Myomectomy Uterus TAH STUMP ANED
8 39 2 1l TAH+USO Pelvic RP mass Mass excision STUMP ANED

STUMP, uterine smooth muscle tumors of uncertain malignant potential; TAH+BSO, total abdominal hysterectomy+bilateral salpingo-oophorectomy; TAH+USO,
total abdominal hysterectomy-+unilateral salpingo-oophorectomy; ANED, alive with no evidence of disease; RP, retroperitoneal; CT, chemotherapy; DOD, dead of
disease; LMS, leiomyosarcoma.
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Table 4. Differences between non-recurrence and recurrence groups (n=57)

Characteristics Non-recurrence group (n=49) Recurrence group (n=8) p-value
Age (yr), median 42 (23-69) 38.5 (30-52) 0.418
Gravida, median 2 (0-4) 1(0-4) 0.228
Parity, median 2 (0-3) 0.5 (0-3) 0.159
Tumor size (cm), median 6 (1-26) 10 (3-20) 0.160
Median follow-up (mo) 56 (25-114) 64 (16-125) 0.512
Serum CA-125 (U/mL), median 20 (4-60) 28 (17-65) 0.167
Smoking, No. (%) 12 (24.5%) 3 (37.5%) 0.531
Type of surgery, No. (%) 0.353
TAH 11 (22.4%) 0
TAH+BSO 13 (26.5%) 1(12.5%)
TAH+USO 3 (6.1%) 1(12.5%)
VH 1 (2%) 0
Myomectomy 21 (42.9%) 6 (75%)
Uterine localization, No. (%) 0.002
Intramural 37 (75.5%) 1 (12.5%)
Subserous 7 (14.3%) 5 (62.5%)
Submucous 5 (10.2%) 2 (25%)
Mitosis, No. (%) 0.399
0-5 18 (36.7%) 1 (12.5%)
5-10 926 (53.1%) 6 (75%)
>10 5 (10.2%) 1 (12.5%)
Cellularity 0.659
Moderate 9 (18.4%) 2 (25%)
High 40 (81.6%) 6 (75%)
Atypia 0.379
Mild 11 (22.4%) 3 (37.5%)
Mild to moderate 29 (44.9%) 1 (12.5%)
Moderate 7 (14.3%) 2 (25%)
Moderate to severe 9 (18.4%) 2 (25%)
Necrosis 0.783
Absent 41 (84.2%) 7 (87.5%)
Multifocal 8 (15.8%) 1 (12.5%)

TAH+BSO, total abdominal hysterectomy-+bilateral salpingo-oophorectomy; TAH+USO, total abdominal
hysterectomy-+unilateral salpingo-oophorectomy; TAH, total abdominal hysterectomy; VH, vaginal hysterectomy;
STUMP, uterine smooth muscle tumors of uncertain malignant potential.

clinicopathological factors, recurrence rates, long-term outcomes, and fertility outcomes in
patients with uterine STUMPs. Therefore, our study is important for this topic and we believe
that this study provides additional information to the body of knowledge on this topic.

The accumulation of data about STUMPs is difficult due to the difficulty of
clinicopathological diagnosis of this tumor and the majority of published reports include
small sample sizes, although they are multi-center studies [713]. The largest study was a
series of 41 patients conducted in the M.D. Anderson Cancer Center in 2009 as reported

by Guntupalli et al. [3]. In the aforementioned study, the mean age was 43 (range, 25-75)
years. Three patients (7.3%) had recurrence after a mean follow-up period of 45 months,
and recurrence rates were similar in myomectomy and hysterectomy groups. In one of the
recurrent cases, LMS was seen, while all three patients were alive with a DFS of 121 months.
In another study by Basaran et al. [14], there were 22 patients with an initial diagnosis of a
STUMP and 21 with a final diagnosis of a STUMP and one LMS. Recurrence was seen in four
of these patients (19.0%). Of these, three patients (75%) were diagnosed with a LMS, and
one patient (4.8%) with recurrence succumbed to disease recurrent tumors were LMS in 3
patients (75%). Recurrence rates were also similar in myomectomy and hysterectomy groups.
In our study, recurrence was seen in eight (14%) patients. Two of them (3.5%) occurred after
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Table 5. Univariate analysis of recurrence risk factors

Variables p-value Univariate analysis
OR 95% ClI

Age (yr) 0.432 0.56 0.133-2.367
<42
249

Parity 0.184 0.37 0.089-1.591
<2
>9

Tumor size (cm) 0.501 0.60 0.139-2.621
<6
26

Smoking 0.818 0.83 0.180-3.883
Yes
No

Surgical type 0.157 0.31 0.063-1.563
Hysterectomy
Myomectomy

Uterine localization 0.018 5.72 1.349-24.290
Intramural-submucous
Subserous

Necrosis 0.784 0.73 0.079-6.795
Absent
Multifocal

Cellularity 0.661 0.67 0.117-3.908
Moderate
High

Mitosis 0.446 0.24 0.027-2.174
0-5
5-10
210

Necrosis 0.784 0.73 0.079-6.795
Absent
Multifocal

Atypia 0.468 0.81 0.111-5.987
Mild
Mild to moderate
Moderate
Moderate to severe

hysterectomy, and six (10.5%) after myomectomy. Of these, one patient (1.8%) was diagnosed
with a LMS, and this patient died due to recurrent disease.

Unclear prognostic factors are the major problems in the management and follow-up of

patients with STUMPs. In the literature, there are few studies about prognostic factors of
these tumors. These studies have shown that age of the patient at the time of diagnosis is

Table 6. Clinical and pathological characteristics of patients with obstetrics outcomes (n=7)

Patient  Age (yr) Gestational  Parity = Tumor size Initial surgery  Recurrence Recurrence Recurrence Birth type Fertility outcome
age (wk) (cm) location treatment pathology
1 35 38 3 16 Myomectomy Uterus TAH STUMP C/S 2,800 g, live birth
2 36 35 0 5 Myomectomy - - - C/S 2,200 g, live birth
3 25 39 0 Myomectomy - - - C/S 3,450 g, live birth
4 23 39 0 8 Myomectomy - - - C/S 3,150 g, live birth
5 26 39 1 10 Myomectomy - - - C/S 3,600 g, live birth
6 38 38 0 n Myomectomy - - - C/S 3,100 g, live birth
7 30 38 1 3 Hysteroscopic Uterus TAH STUMP VB 3,200 g, live birth
Myomectomy

STUMP, uterine smooth muscle tumors of uncertain malignant potential; TAH, total abdominal hysterectomy; VB, vaginal birth; C/S, cesarean section.

https://ejgo.org https://doi.org/10.3802/jg0.2019.30.e54 8/12


https://ejgo.org

JOURNAL OF
GYNECOLOGIC
ONCOLOGY

Smooth muscle tumor-uncertain malignant potential

https://ejgo.org

highly important in the subsequent recurrences of STUMPs [3,4,6]. Patients with recurrent
STUMPs are often younger than with those without recurrence [4]. In the study of Ip et al.
[6], patients diagnosed with a recurrent STUMP were three-year younger than those without
recurrence. In another study, patients with recurrence were on average 10 years younger

than patients without recurrence [3]. Unlike these, Basaran et al. [14] found no prognostic
factors associated with recurrence, such as the type of the initial surgery or age of the patient.
Guntupalli et al. [3] found that three patients (7.3%) recurred at a mean follow-up of 45
months. The authors concluded that ethnicity, tobacco use, or type of initial surgery was

not predictor of recurrence. In our study, similarly, cigarette smoking or the type of surgery
was not predictor of recurrence. We found no significant differences in the pathological
characteristics of recurrent and non-recurrent tumors including mitosis, cellularity, atypia,
and necrosis. In addition, in our study, we found that uterine localization of the tumor
(intramural-submucosal vs. subserosal) had a statistically significant effect on recurrence
and the risk of recurrence was 5.7-fold higher for subserosal location. However, of 8 patients
with recurrence, 5 patients had subserosal, 2 patients had submucosal, and only 1 patient
had intramural recurrence. In the literature, there is no study investigating the relationship
between the anatomical localization of the tumor and recurrence. We, therefore, recommend
further large-scale studies to establish a conclusion on the relationship between the
localization of the tumor and recurrence.

Recent studies have suggested the use of immunohistochemical stains, including epithelial
growth factor receptor, galectin-3, p16, p16INK4a, p53, MIB-1, Twist, BCL-2, estrogen,

and progesterone receptors to identify uterine smooth muscle tumors with a higher risk

of recurrence [15-19]. Although recurrent tumors regarded as STUMPs are associated with
diffuse immunoreactivity for p16 and p53 [20,21], the number of cases in these studies are
small and further studies are needed to confirm the reliability of such markers.

On the other hand, some recent studies have shown that high genomic indices in the array-
based comparative genomic hybridization can be used in the differential diagnosis of LM,
STUMP, and LMS [11,22]. In particular, high genomic indices are associated with recurrence
and survival. In a study, STUMPs with a relatively higher genomic index were found to be
associated with higher recurrences and unfavorable outcomes [11,22]. Although genomic
index profiling of STUMPs seems promising in the management of STUMPs, this study

has some drawbacks, as mentioned previously. In the aforementioned study, most of the
recurrent STUMPs with a high genomic index proved to be LMS after slide review and some
STUMPs had low genomic index, while some of the benign leiomyomas had significantly
high genomic indices, despite their benign clinical courses [11,22].

According to the literature data, STUMP is a slowly growing tumor which recurs after a mean
of 51 months following the initial diagnosis with a mean life of 61 months and a 5-year OS

0f 92% [23,24]. Due to these characteristics of the disease, we consider that fertility-sparing
approaches can be applied to those patients who wish to have fertility desire. However, the
oncological outcomes of STUMP patients with fertility desire after myomectomy are still
unknown due to limited data. Therefore, the major strength of our study is that we presented
our data about the results of fertility-sparing approaches. To the best of our knowledge, there
are few case reports and case series about fertility desire in patients with STUMPs in the
literature [23,25-28]. In a single-center study including 19 patients, Ha et al. [27] reported
recurrence in 2 (10.5%) patients during a 47-month follow-up period. Similar to our study, one
of these patients experienced LMS. In the aforementioned study, fertility outcomes revealed
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that seven patients underwent fertility-sparing surgery and three of 5 patients (60%) with
fertility desire gave live births. In our study, 8 patients (14%) had recurrence during a 57-month
follow-up period including recurrent STUMP in seven and LMS in one patient. In addition,

in our study, 10 of 27 patients who underwent myomectomy for uterine myoma had fertility
desire. Seven of these patients achieved pregnancy: three with in vitro fertilization (cases 5, 6,

Smooth muscle tumor-uncertain malignant potential

and 7) and four with spontaneously. Recurrence occurred in 2 of 7 patients. One of the relapses
occurred as uterus intramural, the other as uterine submucosal. In 2 cases of recurrence

and hysterectomy, STUMP was confirmed as the final diagnosis, as assessed by pathological
examination. In addition, in all patients, 5-year DFS was 86.3% with a mean DFS 0f 98.7
months. Therefore, we speculate that fertility-sparing approaches are feasible in this patient
group; however, patients should be informed about the prognosis of recurrent STUMPs. If
patients choose fertility-sparing approaches, complementary surgery should be performed
after successful pregnancy to minimize the risk of poor prognosis of recurrent STUMPs.

Nonetheless, there are some limitations to this study including relatively small sample size with
STUMPs, relatively short median follow-up, its retrospective design. Despite these limitations,
however, our study provides additional information to the body of knowledge on this topic.

In conclusion, the difficulties of these tumors at the time of diagnosis and unnecessary
interventions resulting from misdiagnosis may lead to unnecessary follow-up and treatment
anxiety. Therefore, consultation with experienced centers of these patients should be the
first step in the management of STUMPs. Furthermore, it should be kept in mind that these
tumors are fatal, and recurrence may be seen, although the recurrence rate is not extremely
high, and that these patients should be closely monitored for possible recurrences.
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