
Introduction

“Smooth muscle tumors of uncertain malignant poten-

tial” (STUMP) represent a small group of uterine tumors

that develop from smooth muscle tissue and cannot be de-

scribed as benign or malignant. The uterine smooth muscle

tumors are classified based on three histological features,

namely degree of cytological atypia, mitotic activity, and

absence or presence of coagulative tumor cell necrosis. Be-

sides benign leiomyomas and malignant leimyosarcomas,

STUMPs form a rare and interesting group of tumors due

to their difficult histological diagnosis, clinical progress,

and therapeutic management. In this article, two case re-

ports are used to evaluate diagnostic process. In addition,

possible clinico-pathological features providing prognos-

tic information to help determine postoperative manage-

ment and therapeutic approach, are assessed.

Case Report

Case 1
A 47-year-old A0P2G2 patient, without significant medical or sur-

gical history, was referred to her gynaecologist because of menor-
rhagia. Her BMI was 25. She had no history of pain or
dysmenorrhea. Examination revealed a slightly enlarged uterus. A
transvaginal ultrasound showed a uterus with one intramural myoma
of 32 mm in diameter and two normal adnexae. Therapeutic options
were discussed with the patient and the decision was made to per-
form a laparoscopic supracervical hysterectomy (LASH).

Laparoscopic inspection confirmed the enlarged uterus and two
normal adnexae. A standard LASH procedure was performed
using a ten-mm port in the umbilicus, and two five-mm ports
suprapubically and in the left iliac fossa. The corpus uteri was
manually morcellated through a two-cm umbilical incision. The
procedure and postoperative recovery were uneventful.

Pathological examination (APO) showed 61 grams of uterine
fragments. Multiple white fragments compatible with a 35-mm di-
ameter leiomyoma were described macroscopically. Microscopic
examination also showed a thin endometrium with little activity,
and the presence of a smooth muscle tumor with increased cellu-
larity in the myometrium. There were areas of coagulative tumor
cell necrosis, there was no nuclear atypia, and there were less than
five mitotic figures per ten high-power fields (HPF). Ki-67 prolif-
eration index was low. No other immunohistochemical stainings
were performed and a diagnosis of STUMP was made (Table 1).

The pathological findings were discussed with the patient on
her postoperative visit. The decision was made to perform a la-
paroscopic trachelectomy. The procedure and postoperative re-
covery were uneventful. The APO showed cervical tissue without
tumor infiltration or dysplasia. A further six-month gynaecologi-
cal follow-up was advised.

Case 2
A 41-year-old P0G0 patient consulted with recurrent menorrha-

gia and lower abdominal pressure. She had no urinary or gastroin-
testinal symptoms. She was first diagnosed with a myomatous
uterus causing menorrhagia in 2005. A transvaginal ultrasound
then showed three myomas: one subserosal myoma of 59 mm, one
intramural myoma of 20 mm, and a third submucosal myoma of 19
mm diameter. Both ovaries were normal. The submucosal myoma
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Summary
Uterine smooth muscle tumors of uncertain malignant potential, or STUMP, form a rare group of tumors that fall neither into the benign

nor malignant categories. Two cases are reported, describing diagnosis, known prognostic factors, and therapy. In contrast to leiomyomas
and leiomyosarcomas, many uncertainties still exist concerning prognosis and postoperative management of STUMP, because of their rar-
ity. Diagnosis is usually not made preoperatively, but by postoperative anatomo-pathological examination. There are histological and im-
munohistochemical factors that could be associated with a worse prognosis, but scientific evidence is insufficient. Most cases show a low
risk of recurrence, although individual risk is unpredictable. Recurrences mostly occur after a long disease-free interval. A conservative ap-
proach with strict long term clinical follow-up is therefore indicated. Further research must be conducted to identify surgical procedures
that have a higher risk for recurrence. After a laparoscopy, where the specimen was morcellated, the possibility of peritoneal spread and
the difficulty in examining section margins, need to be taken into account. Further treatment therefore needs to be individualized.
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was removed hysteroscopically as the patient still wanted to con-
ceive. Pathological examination described a benign leiomyoma
(there was no necrosis, significant atypia, or increased mitotic ac-
tivity). The patient had no other medical or surgical history. 

Clinical examination showed an enlarged uterus. A transvaginal
ultrasound showed a retroverted uterus of 96×78×44 mm. Three
myomas were identified: a subserosal myoma of 88 mm, an in-
tramural myoma of 22 mm, and a submucosal myoma of 15 mm.
The patient requested a permanent solution for her problem, so a
LASH was scheduled.

During the procedure the large myoma was found to be adhered
to the caecum. The uterus was smaller than the myoma and was
retroverted. After adhaesiolysis, a standard LASH procedure was
performed. The corpus uteri was removed by suprapubic electro-

mechanical morcellation using a reusable morcellator. Postoper-
ative recovery was uneventful. 

The weight of the uterus was 546 grams. Microscopic exami-
nation (Figure 1) showed only discrete nuclear atypia, and there
were some mitoses (maximum five per ten HPF). Coagulative
tumor cell necrosis was present on multiple sites with an abrupt
transition between the necrotic zones and the intact areas. A di-
agnosis of STUMP was made (Table 1). 

Eight weeks after surgery, the patient had a postoperative
checkup. She was pain free and the lower abdominal pressure had
disappeared. A transvaginal ultrasound showed a normal residual
cervix. The patient declined a laparoscopic trachelectomy, despite
the STUMP diagnosis and use of a morcellator. She opted for six-
month follow-up.

Figure 1. — (left photo):

coagulative necrosis

with abrupt transition

between necrotic zones

and intact areas (indi-

cated by arrows). The

cell population is rela-

tively uniform with little

nuclear atypia. (right

photo): number of mi-

toses less than ten per

ten HPF (arrows indi-

cate mitosis).

Table 1. — Overview of both cases.
Case 1 Case 2

Age 47 years 41 years

Presenting symptom Menorrhagia Menorrhagia

Transvaginal ultrasound 1 intramural myoma 32 mm 3 myomas: - subserous 88 mm

- intramural 22 mm

- submucous 15 mm

Therapy LASH with manual morcellation through LASH with suprapubic reusable electro-mechanical 

extended umbilical incision morcellator

Weight uterus 61 grams 546 grams

Microscopic examination Coagulative tumor cell necrosis Coagulative tumor cell necrosis

Management after diagnosis Trachelectomy and 6-month follow-up 6-month follow-up

LASH: laparoscopic supracervical hysterectomy.

Table 2. — Histological classification of uterine STUMP and leiomyosarcomas according to Bell et al. (Stanford scheme)
[2, 7, 14].

Diagnosis Cytological atypia Number of MF/10 HPF Coagulative tumor cell necrosis

STUMP → AL-LE Focal/multifocal, moderate to severe < 20 No

STUMP → AL-LRR Diffuse, moderate to severe < 10 No

STUMP → SMT-LMP Absent to mild < 10 Yes

STUMP → MAL-LE Absent ≥ 20 No

Leiomyosarcoma Diffuse, Moderate to severe Any number Yes

Leiomyosarcoma Absent to mild ≥ 10 Yes

Leiomyosarcoma Diffuse, moderate to severe ≥ 10 No

AL-LE: atypical leiomyoma but experience limited; AL-LRR: atypical leiomyoma with low risk of recurrence; SMT-LMP: smooth muscle tumors of low malignant

potential; MAL-LE: mitotically active leiomyoma, limited experience; MF/10HPF: mitotic figures per ten high-power fields.
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Discussion

Smooth muscle tumors of the uterus consist of a large

group of tumors covering the entire spectrum from benign

to malignant tumors. STUMPs form a separate group of tu-

mors besides benign leiomyomas and malignant leiomyosar-

comas. The difference within this group is based on a

combination of three histological features: the grade of cel-

lular atypia, mitotic activity, and presence or absence of co-

agulative necrosis. Smooth muscle cell tumors with mitotic

activity < five mitotic figures (MF)/ten HPF, none to mild

cytological atypia, and absence of coagulative tumor cell

necrosis fulfill the criteria of a leiomyoma. Leiomyosarco-

mas are defined as tumors with at least two of the following

three features: diffuse moderate to severe cytological atypia,

mitotic activity ≥ ten MF/ten high-power fields (HPF), and

coagulative tumor cell necrosis [1-3]. The anatomo-patho-

logical diagnosis of leiomyomas and leiomyosarcomas is

mostly clear. There are however also uterine smooth muscle

cell tumors with a combination of the three histological fea-

tures that do not fulfill the criteria of leiomyosarcomas [1, 2,

4]. These tumors are diagnosed as STUMP. They present a

diagnostic challenge for pathologists and clinicians because

they cannot be classified as benign or malignant [1]. 

Pathology
The three above-mentioned criteria were described in 1994

by Bell et al. By performing a clinico-pathological study of

213 cases, problematic uterine smooth muscle cell tumors

were classified [2]. The term STUMP was not used in this

study; uterine smooth muscle cell tumors with low or uncer-

tain malignant potential were divided into four subgroups.

These subgroups were (Table 2, the Stanford scheme): 

1) AL-LE: atypical leiomyoma but experience limited.

When the tumor shows focal or multifocal moderate to

severe atypia, < 20 MF/ten HPF and the absence of

coagulative tumor cell necrosis (CTCN). 

2) AL-LRR: atypical leiomyoma with low risk of recur-

rence. When the tumor shows diffuse moderate to se-

vere atypia, < ten MF/ten HPF and the absence of

CTCN.

3) SMT-LMP: smooth muscle tumors of low malignant

potential. When CTCN is present but absent or mild

cytological atypia and < ten MF/ten HPF.

4) MAL-LE: mitotically active leiomyoma, limited ex-

perience. When there are ≥ 20 MF/ten HPF without

cytological atypia or CTCN.

In 2003 the World Health Organization (WHO) gave the

name ‘STUMP’ to problematic uterine smooth muscle cell

tumors that could be uniformly described as benign or ma-

lignant [5].

Bell et al. were the first to describe the importance of the

type of necrosis, while previous studies did not assess the

absence or presence of coagulative tumor cell necrosis.

This type of necrosis is seen in 80% of leiomyosarcomas

and needs to be distinguished from hyaline or infarct-type

necrosis, which is frequently present in leiomyomas (and

leiomyosarcomas) [5]. In hyaline necrosis, there is usually

an area of granulation or connective tissue that separates

the viable from the necrotic tumor areas. Coagulative tumor

cell necrosis however has an abrupt transition between vi-

able and necrotic cells without an area of granulation or

connective tissue [5-7]. The difference between these two

types of necrosis is not always clear. In early infarctions it

is possible that no recovering granulation tissue can be seen

yet on routine histological images. This is because only a

small amount of granulation tissue is formed in the begin-

ning. A special staining with ‘Masson trichrome’ can be

helpful to demonstrate collagen in the already present gran-

ulation tissue [5]. In some cases it is still not possible to

differentiate between the two types of necrosis. This is then

referred to as necrosis of an uncertain type. It also leads to

the diagnosis of STUMP in a tumor without atypia or with-

out a high number of mitoses because recurrences have

been described in these tumors [5]. It is important to know

that hormonal treatment can induce morphological changes

such as necrosis in uterine smooth muscle cell tumors.

Progestagens, oral contraceptives, and gonadotropin-re-

leasing hormone (GnRH) analogues can cause necrosis in

leiomyomas. When time between administration of the hor-

mone and removal of the leiomyoma is short, hyaline

necrosis can be present [5].

Ip et al. performed a clinico-pathological analysis on

STUMP in 2009 [5]. They demonstrated that only a mi-

nority of tumors in the heterogenous group of STUMP were

clinically malignant, meaning that they recurred locally or

elsewhere after a certain time [5] . Recurrences were found

in three of the four STUMP subgroups as defined by Bell

et al.: 17.4% of AL-LE, 4% of AL-LRR, and 26.7% of the

SMT-LMP showed malignant behavior (Table 3). In this

study there were no recurrences within the MAL-LE group.

It cannot however be concluded that these tumors are clin-

ically benign as the number of these tumors described in

the literature is limited. In this study, STUMPs with coag-

ulative necrosis had the most recurrence, followed by

STUMPs with multifocal moderate to severe cytological

atypia. There is however insufficient evidence to conclude

that the risk of recurrence would differ between these four

subgroups; this requires further scientific research. The

name STUMP is therefore sufficient as a diagnosis for cli-

nicians. The different subgroups of the Stanford scheme

can be an aid for pathological classification. 

Clinical diagnosis
Uterine smooth muscle cell tumors are the most common

gynaecological tumor in women of reproductive age. They

are often asymptomatic, but can also cause symptoms such

as abnormal bleeding (menorrhagia or hypermenorrhea),

infertility, dysmenorrhea, pelvic pain, or secondary symp-

toms due to pressure on the bladder or rectum [1, 3].

Women with STUMP present with the same symptoms as
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women with benign uterine leiomyomas and malignant

leiomyosarcomas [1, 4]. The first technical examination

that is performed on patients with the above-mentioned

symptoms is a transvaginal ultrasound. This can identify

the presence, size, and position of the myomas. A fast grow-

ing or large solitary myoma is suspicious for malignancies,

especially in postmenopausal women [3]. STUMPs can be

located subserosally, intramurally, and/or submucosally [1]. 

Ultrasound examination provides information about the

size and growth of the myoma. It does not however provide

a complete image of a large uterus, and it cannot determine

myoma composition. This is opposed to a magnetic reso-

nance scan (MR scan or MRI) where more contrast between

soft tissues can be determined. For example, the presence

of necrosis (high signal density on the T1-weighed images

and the heterogeneous areas on the T2 weighed images) are

suspicious for leiomyosarcomas. Leiomyomas are clearly

visible on MRI by the lining or ‘pushing borders’ which is

a sharp border between the tumor and the surrounding my-

ometrium. The loss of this cleaving could point to malig-

nancy. Leiomyosarcomas however could result in multiple

images on the MRI: lobed masses, sharply lined masses, or

a mass with infiltrative lines or pronounced invasion [3].

Medical imaging cannot distinguish leiomyomas from the

malignant variant and so most certainly not from STUMP.

In fact, they can only be diagnosed by anatomo-pathologi-

cal examination after myomectomy or hysterectomy [1]. As

the greatest risk for malignancy is present in the largest

myoma, it is most important to take sufficient biopsies from

this myoma, besides biopsies from the smaller myomas. 

The interpretation of histological images is not always

unambiguous. The need therefore arises for further diag-

nostic tools, such as immunohistochemistry.

Immunohistochemistry
It may be difficult to determine the difference between

STUMP and leiomyosarcoma based on histological exam-

ination. There is therefore a need for extra markers that

could help in differentiating between these tumors. Sev-

eral smaller studies have shown distinct differences in the

expression of progesterone receptors (PR) between

STUMP and leiomyosarcoma, being respectively higher

in STUMP [8, 9]. 

Recent studies have also suggested the use of immuno-

histochemical staining for p16, p53, MIB-1 of ki-67, Twist,

and bcl-2 to identify STUMPs with higher risk of recur-

rence. Ip et al. have proven diffuse staining for p53 and p16

to be a negative prognostic sign with more recurrences in

STUMP [5]. Further research for these markers is however

necessary since in the existing studies, only a low number

of cases is described [3, 5, 9-13].

Behaviour and prognosis
The rare occurrence of STUMP indicates that the number

of questions about natural progress is high. Some tumors

appear benign and will not recur. In other cases, metastatic

activity or local recurrence as STUMP or even leimyosar-

coma, were shown (Table 2). The prognostic criteria to pre-

dict the behavior of STUMP are based mainly on

histological characteristics and molecular markers [3, 5,

13]. As described above, it has already been proven that co-

agulative necrosis of the cells and positive immunohisto-

chemical staining for p16 and p53 are associated with a

higher chance of recurrence. However the predictive value

of these prognostic factors remains most uncertain due to

the limited number of study cases with different diagnostic

criteria. Studies previous to the classification of Bell et al.

Table 3. — Details of uterine STUMP with recurrence described in the literature (modified from 14).
Source Stanford Age Atypia MF/ CTCN Type of recurrence, Extra treatment for 

scheme 10HPF interval, localisation recurrence

Ip, casus 1 [5] AL-LE 50 Multifocal, moderate 4 No LMS, 51 months, pelvis Radiotherapy

to severe

Ip, casus [3] AL-LE 39 Multifocal, moderate 5 No LMS, 15 months, pelvis Chemotherapy

to severe and lymph nodes,

Atkins, casus 1 [22] AL-LE ? Moderate to mild 3 No ?, pelvis and lymph nodes Progesterone

Shapiro [21] AL-LE 46 Multifocal, moderate 15 No LMS, 51 months bone and None

to severe at 68 months lung

Berretta, casus 3 AL-LRR 33 Moderate to severe <10 No STUMP, 9 years, lung Gonadotropin-releasing

[10] hormone agonist

Bell, casus 13 [2] AL-LRR 47 Diffuse, severe 2 No ?, 24 months, abdomen Chemotherapy and

and pelvis radiotherapy

Atkins, casus 2 [22] SMT-LMP ? Moderate 1 Yes ?, liver ?

Atkins, casus 3 [22] SMT-LMP ? Moderate 4 Yes ?, liver ?

Amant [16] SMT-LMP 48 None 3 Yes LMS, 4 years, pelvis Medroxy-progesterone

Bell, casus 21 [2] SMT-LMP 31 Moderate 3 Yes STUMP, 60 months in uterus None

and 84 months in omentum

AL-LE: atypical leiomyoma with limited experience; AL-LRR: atypical leiomyoma with low risk of recurrence; SMT-LMP: smooth muscle tumor of low malignant 

potential; MF: mitotic figures; HPF: high-power field; CTCN: coagulative tumor cell necrosis; LMS: leiomyosarcoma.
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do not evaluate the presence of coagulative necrosis, mean-

ing it is difficult to compare these studies with those that do

evaluate the type of necrosis. A very limited number of

studies include long term follow-up of STUMP cases and

very little is reported regarding recurrence and prognosis.

Ip et al. wrote a review of all published studies of STUMP

that used the same diagnostic Stanford criteria and in which

there was a long follow-up (Table 3) [3]. They demon-

strated that recurrence rate was almost 11%, but other re-

searchers have used different diagnostic criteria resulting

in different percentages [3, 13]. The low incidence of

STUMP makes it difficult to carry out large studies to in-

vestigate the risk for recurrence.

Besides the anatomo-pathological characteristics, there

are different factors determining the recurrence rate of

STUMP. Patients with recurrent STUMP have been proven

to be younger than those with no recurrence. In two of the

studies, the average age of the women with recurrent dis-

ease was 44.5 and 33.7 years, compared with 47.5 and 43.9

years for those without recurrence. Taking into account fac-

tors such as ethnicity, use of tobacco, and type of surgery,

there was no significant difference between patients with

and without recurrence [11, 13]. 

The clinical course of high-graded leomyosarcomas is

generally aggressive with a high risk of early recurrence

and metastases. The tumor growth of recurrent STUMP

however is much slower, namely 46.9 months after initial

diagnosis [13]. They behave as a low-grade neoplasm. For

example, lung metastases nine years after initial diagnosis,

or retroperitoneal and pelvic recurrence after four years, are

described within a patient who was treated for STUMP with

a hysterectomy and adnexectomy [7, 12]. The recurrence

had characteristics of a leiomyosarcoma, suggesting a ma-

lignant evolution of the primary tumor [7, 12]. It can be

concluded that STUMPs can recur locally as well as else-

where in the body. Some STUMPs are possibly under-di-

agnosed leiomyosarcomas and others will most likely be

leiomyomas with unusual pathological characteristics [13,

14]. Due to the lack of good scientific prognostic criteria,

it is currently not possible to predict which STUMP will

belong to which group.

Postoperative management
In a clinical setting, STUMP diagnoses mean uncertainty

and difficult decisions due to the unknown potential of ma-

lignancy and the lack of prognostic factors of these ‘bor-

derline’ tumors [10]. Most cases of postoperative

anatomo-pathological diagnosis of STUMP are diagnosed

as leiomyomas before surgery. The operation is therefore

tailored to a benign condition and will be performed dif-

ferently in cases where malignancy is suspected. Due to the

rare occurrence of postoperative leiomyosarcoma diag-

noses, adequate guidelines regarding the treatment of fast-

growing or very large, suspicious myomas, are not avail-

able [10].

Surgical intervention for symptomatic leiomyomas in-

clude hysteroscopy, laparoscopy, and laparotomy, resulting

in myomectomy, subtotal or total hysterectomy [10, 15]. A

hysteroscopic resection can be done for submucosal my-

omas [15]. Frequently executed interventions include la-

paroscopic myomectomy and LASH with a short hospital

stay and low morbidity [16]. The specimen has to be ex-

tracted from the abdominal cavity either by manual mor-

cellation via a prolonged umbilical incision, or by

electromechanical morcellation via a laparoscopic port re-

quiring a small incision. In the latter technique the tissue is

fragmented at high speed, risking the spread of microscopic

tumor fragments in the peritoneal cavity [17]. When man-

ual morcellation is executed, this problem does not occur,

however tumor cells can contaminate the umbilical inci-

sion [16]. 

Studies have examined 1,091 cases with electromechan-

ical morcellation for the indication of uterine leiomyomas

[17]. In 1.2% of the cases there was an unexpected post-

surgery diagnosis of a leiomyoma variety (e.g. cellular

leiomyomas), STUMP or malignancy (leiomyosarcomas or

endometrial stromal sarcoma). An explorative laparoscopy

on these patients proved that in 64.3% of the cases peri-

toneal disease was present. Three out of four patients with

peritoneal disease of a leiomyosarcoma did not survive. Av-

erage survival was 24.3 months. During the follow-up pe-

riod of this study, survival of patients with leiomyosarcomas

without peritoneal spreading was 100%. These data suggest

that iatrogenic peritoneal implantation of leiomyosarcoma

behaves biologically similar to metastases. Mortality was

only described in patients with peritoneal disease of a

leiomyosarcoma and not for those with peritoneal spread of

STUMPs. The exact consequences of peritoneal implanta-

tion of STUMP cells are still insufficiently known [17].

Long-term follow-up is necessary to determine whether or

not it is meaningful to perform a second-look laparoscopy or

use medical imaging to exclude potential peritoneal spread

of STUMP after using an electromechanical morcellator.

The use of an electromechanical morcellator is therefore not

without danger. 

Besides the risk of spreading tumor cells during morcella-

tion, this technique can lead to other problems. In morcel-

lated specimens the anatomo-pathologic examination of

sectional planes cannot be well judged and it is difficult to tell

the exact location of the tumor in the uterus. In areas with

yellow discoloration and hemorrhage, in soft areas, and in

tissue close to necrosis, sufficient biopsies are necessary as

those findings are correlated with malignancy [17]. In con-

trast, if the specimen is removed in toto, the myomas are eas-

ily visible and the section planes can be judged appropriately. 

How radical surgery has to be to lower the risk of STUMP

recurrence is unclear. Guntupalli et al. documented no long-

term difference between patients who had a myomectomy

for treatment compared to those who had a total hysterec-

tomy, both by laparotomy [11]. The potential differences in
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recurrence between laparoscopies and laparotomies have

not yet been proven. In surgery performed by laparotomy,

the specimen can be extracted in toto, contrary to laparo-

scopic myomectomy or LASH where it is difficult to judge

the section planes due to the morcellated tissue. Moreover,

after  LASH, a complementary trachelectomy can be per-

formed to lower the risk of recurrence in the residual cervix. 

Currently, the conclusion of several studies is that it is

best to take a conservative approach in case of a postoper-

ative diagnosis of a STUMP as the prognosis is good [3, 5,

10, 13]. In cases where there is uncertainty regarding resid-

ual tumor, an individualized approach is needed. However,

many questions remain concerning the various surgical

treatments and their consequences on the actual prognosis.

Patients with STUMP have to be informed about the un-

certain malignant potential of the tumor and the chance of

recurrence.

In both cases in this study, a different postoperative ap-

proach was practiced (Table 1). STUMP was diagnosed

postoperatively after a LASH in both patients, and coagu-

lative necrosis of the cells was present, being a possible

negative prognostic sign. 

The patient in the first case, who had a small uterus,

chose to have a secondary trachelectomy after being coun-

seled about the possible risks of STUMP. This patient had

undergone a manual morcellation procedure, with chances

of spreading tumor cells in the umbilical scar, with a lower

risk of peritoneal spread. At the time of the laparoscopic

trachelectomy, her peritoneum was inspected and found to

be clear of implants. 

The patient in the second case had a large uterus. She

opted not to have further surgery after LASH although

electromechanical morcellation led to two further reasons

for concern. Firstly, the patient had a higher risk of peri-

toneal spread, and secondly there was uncertainty about the

possible presence of tumor tissue in the residual cervix, due

to the difficulty in determining the section margins in a

morcellated specimen. The lack of consistent data about the

risk of STUMP morcellation, however, justifies both ther-

apeutic approaches. 

There are many uncertainties regarding STUMP treat-

ment and further research is necessary to develop good

guidelines. From these present two cases, the authors con-

clude that there are two main questions concerning the sur-

gical treatment of STUMP. Firstly there is the problem of

the spread of tumor cells due to morcellation in laparo-

scopic procedures, and therefore the possible difference in

prognosis between a laparoscopy and a laparotomy. In la-

paroscopic resections one needs to consider the chance of

peritoneal spread due to the use of an electromechanical

morcellator. Peritoneal spread of leiomyosarcoma is asso-

ciated with a higher mortality rate. In STUMP, however, no

negative effect of peritoneal spread has yet been demon-

strated due to insufficient long term follow-up. There is a

need for further research as some STUMPs, namely the

ones with coagulative tumor cell necrosis, recurred in 26%

of cases and therefore demonstrated a more aggressive be-

havior. STUMP recurrences generally only occur after a

lengthy period, therefore the effect of peritoneal spread can

possibly only have consequences late in follow-up. In la-

parotomies, the specimen is not morcellated, therefore the

risk of peritoneal spread is significantly lower. Secondly,

in laparoscopic STUMP resections, one can never deter-

mine with certainty whether the tumor is completely re-

moved as the section margins are more difficult to judge

due to morcellation of the tissue. On the contrary, section

margins in laparotomies can be judged exactly which gives

certainty about whether the tumor was completely resected.

A trachelectomy can be indicated after a LASH to exclude

tumor cell presence in the cervix.

Follow-up 
STUMP recurrences behave like low-grade malignancies

that only recur after a long disease-free interval [3, 5].

Therefore long-term and strict follow-up are necessary, es-

pecially for large tumors (more than five cm), tumors with

coagulative tumor cell necrosis, and in cases with diffuse

atypical cells [2, 13, 18]. Follow-up for women with

STUMP diagnosis in the hysterectomy-specimen, should

be every six months during the first five years followed by

an annual check-up for the following five years [1, 3, 11].

At every one of these consultations, the doctor should per-

form an anamnesis, a general and a pelvic clinical exami-

nation. Ip et al. suggest annual medical imaging including

pelvic echography, computer tomography (CT) or MR-scan

to detect local recurrent disease and a chest X-ray to ex-

clude metastases [3]. Women who were diagnosed with

STUMP after a myomectomy were advised to have an ad-

ditional hysterectomy, provided family planning was com-

plete. Post-surgical follow-up in these cases is the same as

described above. In cases of myomectomy as therapy for

fertility problems, sound counseling about the unknown

clinical behavior of the tumors is necessary, combined with

an accurate follow-up using medical imaging [3].

Treatment of recurrence
As mentioned previously, STUMP can recur as STUMP

[2, 11, 12] or as leiomyosarcoma [5, 7, 11, 19]. In cases of

recurrence, surgical excision of the tumor is first per-

formed. As STUMP recurrences behave as low-grade

leiomyosarcomas, one can apply the same treatment: a total

hysterectomy without lymphadenectomy [3, 5]. There is no

certainty about the benefit of adjuvant therapy [6]. In many

case reports patients were given adjuvant therapy such as

pelvic radiotherapy [5], chemotherapy (such as doxorubicin

and cisplatinum) [5, 11], medroxy-progesterone [7, 11]

and/or gonadotropin-releasing hormone analogues [12]

(Table 3). Adjuvant therapy appears to be effective, but

there are also case reports without adjuvant treatment that

had a good clinical outcome [3, 19].
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Conclusion

The diagnosis of a uterine smooth muscle tumor of un-

known malignant potential leads to an uncertain prognosis,

but the risk of recurrence is rather low. There are still many

uncertainties concerning the prognostic criteria and addi-

tional research is needed to create good guidelines for treat-

ment and follow-up. After first surgery, a conservative

approach is currently advised, followed by strict clinical

follow-up. In cases of laparoscopic treatment with morcel-

lation, peritoneal spreading and difficult assessment of the

section margins have to be taken into account. In such cases

it could be advisable to perform an additional trachelec-

tomy after LASH.
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