
Abstract
!

The appropriate surgical technique to treat pa-
tients with uterine fibroids is still a matter of de-
bate as is the potential risk of incorrect treatment
if histological examination detects a uterine sar-
coma instead of uterine fibroids. The published
epidemiology for uterine sarcoma is set against
the incidence of accidental findings during sur-
gery for uterine fibroids. International comments
on this topic are discussed and are incorporated
into the assessment by the German Society for
Gynecology and Obstetrics (DGGG). The ICD‑O‑3
version of 2003 was used for the anatomical and
topographical coding of uterine sarcomas, and
the “Operations- und Prozedurenschlüssel” (OPS)
2014, the German standard for process codes and
interventions, was used to determine surgical ex-
tirpation methods. Categorical qualifiers were de-
fined to analyze the data provided by the Robert
Koch Institute (RKI), the German Federal Bureau
of Statistics (DESTATIS; Hospital and Causes of
Death Statistics), the population-based Cancer
Register of Bavaria. A systematic search was done
of the MEDLINE database and the Cochrane col-
laboration, covering the period from 1966 until
November 2014. The incidence of uterine sarco-
ma and uterine fibroids in uterine surgery was
compared to the literature and with the different
registries. The incidence of uterine sarcoma in
2010, standardized for age, was 1.53 for Bavaria,
or 1.30 for every 100000 women, respectively,
averaged for the years 2002–2011, and 1.30 for
every 100000 women in Germany. The mean in-
cidence collated from various surveys was 2.02
for every 100000 women (0.35–7.02; standard
deviation 2.01). The numbers of inpatient surgical
procedures such asmyoma enucleation, morcella-
tion, hysterectomy or cervical stump removal to
treat the indication “uterine myoma” have stead-
ily declined in Germany across all age groups (an
absolute decrease of 17% in 2012 compared to

Zusammenfassung
!

In der Behandlung der Patientin mit Uterus myo-
matosus gibt es Diskussionen über die Art der
Operationstechnik und das damit verbundene Ri-
siko der eventuellen falschen Behandlung, wenn
sich in der histologischen Aufarbeitung keine Ute-
rusmyome, sondern ein Uterussarkom heraus-
stellt. Die publizierte Epidemiologie von Uterus-
sarkomen wird hier ins Verhältnis zu Zufalls-
befunden bei Operationen zur Behandlung von
Uterusmyomen gesetzt. Die internationalen Stel-
lungnahmen zu diesem Themawerden diskutiert,
um eine Bewertung seitens der Deutschen Gesell-
schaft für Gynäkologie und Geburtshilfe (DGGG)
abzugeben. Zur anatomischen und topogra-
fischen Codierung der Uterussarkome wurde der
ICD‑O‑3 in der Ausgabe von 2003 und für die
Operations- und Prozedurenschlüssel der exstir-
pierenden Verfahren der OPS 2014 benutzt. Um
die übermittelten Daten des Robert Koch-Insti-
tuts (RKI), des Statistischen Bundesamts (DESTA-
TIS; Abteilung Krankenhausstatistik und Todes-
ursachenstatistik), des bevölkerungsbezogenen
Krebsregisters Bayern auswerten zu können,
wurden eindeutige Abfragekriterien definiert.
Zusätzlich wurde eine systematische Literatur-
recherche in MEDLINE von 1966 bis November
2014 und bei der Cochrane Collaboration durch-
geführt. Die Inzidenz von Uterussarkomen und
Uterusmyomen bei Operationen der Gebärmutter
wurden in den verschiedenen Registern und in
der Literatur verglichen. Die altersstandardisierte
Inzidenz im Jahr 2010 für Uterussarkome war für
Bayern 1,53, respektive 1,30 auf 100000 Frauen
gemittelt über die Jahre 2002–2011, in Deutsch-
land bei 1,30 auf 100000 Frauen. Die mittlere In-
zidenz aus verschiedenen Erhebungen beträgt
2,02 auf 100000 Frauen (0,35–7,02; Standard-
abweichung 2,01). Stationär durchgeführte Ope-
rationen wie Myomenukleation, Morcellation,
Hysterektomie oder Zervixstumpfresektion sind
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2007). There has been a shift in the preferred method of surgical
access from an abdominal/vaginal approach to endoscopic or en-
doscopically assisted procedures to treat uterine fibroids, with
the use of morcellation increasing by almost 11000 coded proce-
dures in 2012. Based on international statements (AAGL, ACOG,
ESGE, FDA, SGO) on the risk of uterine sarcoma as an coincidental
finding during uterine fibroid surgery and the associated risk of a
deterioration of prognosis (in the case of morcellation proce-
dures), this overview presents the opinion of the DGGG in the
form of four Statements, five Recommendation and four De-
mands.

bei der Indikation Uterusmyom in Deutschland gleichbleibend
über alle Altersgruppen hinweg zurückgegangen (absoluter
Rückgang von 17% im Jahr 2012 zum Jahr 2007). Es zeigt sich
eine Verschiebung des operativen Zugangswegs von abdominal/
vaginal zu endoskopisch bzw. endoskopisch assistierten zur Be-
handlung von Uterusmyomenmit einer ansteigenden Benutzung
der Morcellation von fast 11000 codierten Prozeduren im Jahr
2012. Nach den Veröffentlichungen von internationalen Stellung-
nahmen (AAGL, ACOG, ESGE, FDA, SGO) zum Risiko Uterussarkom
als Zufallsbefund im Rahmen einer Myomoperation und dem
damit verbundenen Risiko einer Prognoseverschlechterung (im
Falle einer Morcellation) wird in dieser Übersichtsarbeit die
DGGG-Stellungnahme in Form von 4 Statements, 5 Empfehlun-
gen und 4 Forderungen dargestellt.

Table 1 OPS codes used in this paper (list only includes main groups).

Code [13] Designation (main category) Designation

(subcategory)

5-681.2* Excision and destruction
of diseased uterine tissue

Enucleation
of a myoma

5-681.3* Excision and destruction
of diseased uterine tissue

Excision of other dis-
eased uterine tissue

5-681.4 Excision and destruction Morcellation of the
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Introduction
!

In April 2014 the US Food and Drug Administration (FDA) pub-
lished a communication entitled “Laparoscopic Uterine Power
Morcellation in Hysterectomy and Myomectomy” [1]. Up to this
point, no overall opinion or guideline on this topic had ever been
issued by an authority, organization or medical society. Prior to
this, only the American Society of Gynecologic Oncology (SGO)
had briefly commented on the issue in 2013 [2], followed by a
more detailed comment [3] after the publication of the FDA com-
munication. After a meeting of the “Obstetrics and Gynecological
Medical Device Advisory Panel” in July 2014, the FDA communi-
cation of April 2014 was updated in November 2014 [4]. Most re-
cently, the communication concerning the most common surgi-
cal procedure to treat benign uterine fibroids led to lively and
sometimes controversial global debates [5–8]. In June 2014, one
manufacturer of morcellators (Johnson & Johnson, Ethicon Inc.)
stopped its “global commercialization […]” and in August 2014
the company initiated a voluntary worldwide recall [9,10]. At
the beginning of August 2014 the Bundesinstitut für Arzneimittel
und Medizinprodukte (BfArM), the Federal Institute for Drugs
and Medical Devices responsible for approval and licensing in
Germany, sent an official letter of enquiry to the German Society
for Gynecology and Obstetrics (Deutsche Gesellschaft für Gynä-
kologie und Geburtshilfe, DGGG). The Society answered the letter
at the end of August, publishing their response on the homepage
of the DGGG [11]. The DGGG shares the opinion that, in the inter-
ests of patients and users, the Society has an obligation to com-
pile a comprehensive opinion which will also take account of the
specifics of Germanyʼs national healthcare system and the surgi-
cal techniques currently used in Germany. In this context, the
opinion will also consider the risks and probability of coinciden-
tal uterine sarcoma; however, this written opinion will not ad-
dress the potential risk or probability of developing endometrial
or cervical cancer subsequent to surgical procedures for the be-
nign indication “uterine leiomyoma”.
of diseased uterine tissue uterus in preparation
for extirpation of the
uterus

5-681.5 Excision and destruction
of diseased uterine tissue

Endometrial ablation

5-682.* Subtotal extirpation of the uterus

5-683.* Total extirpation of the uterus
(hysterectomy)

5-684.4 Cervical stump extirpation
Data Base of the Position Paper
!

The anatomical classification (uterus) was done using the topo-
graphical codes and histological classification (sarcoma) which
are based on the morphological codes of the International Classi-
fication of Diseases for Oncology, third edition (ICD‑O‑3), from
2003 [12].
Beckm
The coding of inpatient surgical procedures follows the Opera-
tionen- und Prozedurenschlüssel (OPS), the German code set for
coding procedures and interventions, in the version from 2014.
The codes used in this paper were classified either under the
main category or in a subcategory, depending on the question
(l" Table 1) [13].
To retrieve data from the Robert Koch Institute (RKI) and the
population-based Cancer Register of Bavaria, 15 specific codes
for gynecological sarcomas out of 88 possible codes used to en-
code sarcomas were selected for histological classification, based
on the ICD‑O‑3 (l" Table 2). This histological classification was
combined with the topographical code set for the affected organ.
These include cervical intraepithelial neoplasias (C53.*), malig-
nant neoplasm of corpus uteri (C54.*) and malignant neoplasm
of uterus, part unspecified (C55.*).
Data from the Health Statistics and Causes of Death Statistics of
the German Federal Bureau of Statistics (DESTATIS), which are
based on the DRG (Diagnosis-Related-Groups) Statistics for
2005–2012, was retrieved using a combination of topographical
and morphological ICD-10-GM axes as follows: “D25.* and OPS
2014 (5-681.2* or 5-681.3* or 5-681.4 or 5-681.5 or 5-682.* or
5-683.* or 5-684.4)” (l" Table 1). They described the primary sur-
gical procedures carried out following a primary diagnosis of
leiomyoma (D25.*). These were listed according to the respective
federal state in Germany, the date of the survey and the age of the
patient [13,14].
ann MW et al. Surgical Methods for… Geburtsh Frauenheilk 2015; 75: 148–164



Table 2 ICD‑O‑3 codes used for uterine sarcomas.

Code [2] Designation

8800/3 Sarcoma NOS

8805/3 Undifferentiated sarcoma

8890/3 Leiomyosarcoma, NOS

8891/3 Epithelioid leiomyosarcoma

8895/3 Myosarcoma

8896/3 Myxoid leiomyosarcoma

8900/3 Rhabdomyosarcoma, NOS

8901/3 Pleomorphic rhabdomyosarcoma, adult type

8910/3 Embryonal rhabdomyosarcoma

8930/3 Endometrial stromal sarcoma, NOS

8931/3 Endometrial stromal sarcoma, low grade

8933/3 Adenosarcoma

8935/3 Stromal sarcoma, NOS

8950/3 Mullerianmixed tumor

8980/3 Carcinosarcoma, NOS
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A systematic keyword-based literature search was done in MED-
LINE. The query searched for English or French abstracts and full
publications between 1966 and November 2014 on uterine sar-
comas after morcellation, hysterectomy or myomectomy proce-
dures. The search algorithmwas “((uterine sarcoma ANDmorcel-
lation) OR (uterine sarcoma AND hysterectomy) OR (uterine sar-
coma AND myomectomy) OR (Fibroids[MeSH] and morcellation)
OR (Fibroids[MeSH] AND myomectomy) OR (Fibroids[MeSH]
AND hysterectomy)) AND ("1966/01/01"[Date – Publication]:
"2014/11/30"[Date – Publication])”. An additional search was
done of the Cochrane Database or Library in November 2014
looking for the terms “sarcoma” or “morcellation” or “hysterec-
tomy” or “myomectomy”.
Basics of Uterine Sarcomas
!

The German S1 Guideline (AWMF registry number 015-074) on
“Uterine Sarcomas” will soon be published. The Guideline will
give a detailed overview of the basics of uterine sarcomas includ-
ing epidemiology, diagnostics, classifications, therapy and fol-
Table 3 Overview of incidence rates of uterine sarcomans.

Region for which the data

was collected

Study design Date of

publication

USA (SEER) [16] retrospective 2006

USA (SEER) [17] retrospective 2004

USA (SEER) [18] retrospective 1986

Norway (Norwegian
Cancer Registry) [19]

retrospective 1997

Europe [20] retrospective 2012

Germany [21] retrospective 2014

Bavaria [21] retrospective 2014

Bavaria [22] retrospective 2014

* incidence rate standardized for age (for Europe or USA)

Abbreviation: SEER = Surveillance, Epidemiology, and End Results Program

Beckmann MW et al. Surgical Methods for… Geburtsh Frauenheilk 2015; 75: 148–1
low-up [15]. The statements quoted below in this paper are only
those relevant for this opinion.

Epidemiology
The data on the annual incidence of uterine sarcomas in the in-
ternational literature ranges from 0.35 to 7.02 for every 100000
women, depending on the investigated cohort (l" Table 3) [16–
20].
Targeted queries of the RKI and the population-based Bavarian
Cancer Register found an age-standardized incidence in 2010
(standardized for the European population) of 1.32 per 100000
women in Germany and of 1.53 per 100000 women in Bavaria
[21]. The mean age-standardized incidence for a longer observa-
tion period (between 2002 and 2011) was 1.30 for every 100000
women in Bavaria [22]. It is known from the literature that the
overwhelming majority of the 1164 cases listed for the period
2002–2011 for Bavaria (l" Table 4) and the 2079 cases recorded
for the period 2009–2011 across all of Germany were postmeno-
pausal women [5,21–23]. This means that more than 80% of
women in Bavaria and Germany are older than 50 years when
they receive a primary diagnosis of uterine sarcoma (l" Figs. 1
and 2) [21,22].
A synopsis of age-standardized incidence rates (European or
American population) resulted in a mean value of 2.02 for every
100000 women (0.35–7.02; standard deviation 2.01) per year
(l" Table 3). The prevalence cannot be ascertained from these in-
dividual surveys without matching the data to that from a regis-
ter of residents or other sources showing changes in populations.

Risk factors
Risk factors – some of them identified based on very small sam-
ple sizes – include age [18,24], ethnicity [16–18,25], prior pelvic
radiotherapy [26], prior administration of anti-estrogens with
partial uterine estrogen effect such as tamoxifen [27–31], and ge-
netic predisposition (Lynch syndrome and others) [32,33].

Diagnostics
Despite taking a thorough patient history including the patientʼs
familial history, carrying out a physical exam and the use of
imaging methods (cf. Preoperative Diagnosis), it is not possible
to differentiate a myoma from a sarcoma; this can only be done
postoperatively during the histopathological workup.
Period in which data

was collected

Cases (n) Incidence*

100000/year

1978 to 2001 26758 (total)
1861 (uterus) 0.36

1989 to 1999 2677 (uterus) 2.68 to 7.02

1973 to 1981 1452 (uterus) 1.90

1987 to 1992 1042 (uterus) 1.70

2005 to 2008 1558 (total)
107 (uterus) 0.35

2010 813 1.32

2010 138 1.53

2002 to 2011 1164 1.30

2.02 (mean)
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Fig. 1 Age distribution of patients with uterine sarcoma in Bavaria (2002–2011) [22].
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Fig. 2 Age distribution of patients with uterine sarcoma in Germany (2009–2011) [21].
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Histological classification
A sarcoma is amalignant neoplasmwhich develops inmesenchy-
mal tissue. This heterogeneous tissue can consist of connective
tissue, fat tissue, musculature, bones or cartilage. In gynecologi-
cal oncology, the sarcoma is located in the uterus in 7% of cases
[34]. In 22⁄33 of these cases these soft-tissue sarcomas originate in
the smooth musculature of the myometrium and take the form
of leiomyosarcomas (LMS). The second most common histologi-
cal type is endometrial stromal sarcoma (ESS), without using
the now obsolete differentiation into low-grade and high-grade
types. The third most common entity is undifferentiated endo-
metrial stromal sarcoma (UES). Rhabdomyosarcomas originating
Beckm
from striated muscles or adenosarcomas of the Mullerian ducts
are very rare. Carcinosarcomas, better known as malignant Mul-
lerian mixed tumors (MMMT), are no longer classed as belonging
to the entity of sarcomas but are now classed as malignancies of
epithelial origin, in other word as pure carcinomas [35,36].

Prognostic factors
The prognosis of patients with uterine sarcomas depends on the
sarcomaʼs histological type. However, there are other factors
which do not affect the prognosis quite so strongly (l" Table 5)
[23,35,37–43]. This paper looks particularly at the risk factor
“malignant disseminated ‘peritoneal’ iatrogenic tumor cell
spread” [44].
ann MW et al. Surgical Methods for… Geburtsh Frauenheilk 2015; 75: 148–164
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Treatment strategies
The therapeutic approach depends on the therapeutic setting
(curative, palliative). In the curative setting, it is important to dif-
ferentiate between obligatory surgery and facultative chemo-
therapy [15].

Surgery
Irrespective of the sarcomaʼs histological type, the recommenda-
tion must always be surgery with non-preservation of the uterus.
In principle, no morcellation should be done during organ re-
moval of any sort because of its potential to worsen prognosis
(cf. chapter: Prognostic relevance). Total abdominal hysterec-
tomy is the surgery of choice for LMS, themost common histolog-
ical type. After weighing up the benefits and risks, bilateral sal-
pingo-oophorectomy (BSO) should always be carried out in pre-
menopausal and postmenopausal women or when surgical find-
ings are normal. Total abdominal hysterectomy, always accompa-
nied with bilateral adnexectomy, is also recommended for ESS,
the second most common histological type. The adnexa can be
preserved in selected cases with FIGO stage I sarcoma [45]. Sys-
tematic pelvic and paraaortal lymphonodectomy is not routinely
recommended for LMS and ESS [36,46].
This paper does not cover systemic therapies in the curative and
palliative setting.
Surgical Procedures for Uterine Fibroids
!

Surgery to treat uterine fibroids can include organ preservation
or involve partial or total organ removal [47]. Three different ap-
proaches (abdominal, laparoscopic, vaginal) or a combination of
the three are used for the surgical treatment of uterine fibroids
(l" Fig. 3) [48].
A German S2k Guideline (AWMF register number 015-070) on
“Indications and Methods for Hysterectomy” will also be pub-
lished in the near future [49]. For this reason, we only present
specific data on morcellation.
Table 5 Overview of potential prognostic factors for uterine sarcomas [23,
35,37–43].

Clinical Pathological Therapeutic
" Age
" Menopausal

status
" Ethnicity
" Pregnancies

(number)

" Histological type
" Tumor stage
" Tumor size
" Myometrial infiltration
" Nuclear atypia
" Mitotic index (MI)
" Tumor cell necrosis

(TCN)
" Hyaline necrosis
" Lymph node invasion
" Lymph node

involvement
" Vascular invasion
" DNA ploidy/

proliferation index
" Expression of estro-

gen/progesterone/
androgen receptors

" Wilms tumor gene 1
(WT1)

" Resection margins
after primary surgery

" Malignant
dissemination

" Ovar-/Adnexectomy
" Lymphadenectomy
" Chemotherapy
" Radiotherapy
" Anti-hormone therapy
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Fig. 3 Total number of surgical procedures* for uterine fibroids differen-
tiated according to the approach used in the year of data collection (2005–
2012) [14]. * Figures for the number of operated cases were compiled
based on the ICD code (D25) and the OPS codes for an abdominal
(5-681.20 or 5-682.00 or 5-683.00 or 5-683.10 or 5-683.20 or 5-683.x0),
laparoscopic (5-681.22 or 5-682.02 or 5-683.03 or 5-683.13 or 5-683.23 or
5-683.x3) or vaginal (5-681.26 or 5-683.01 or 5-683.11 or 5-683.21 or
5-683.x1) approach. Morcellation (5-681.4) procedures were additionally
included for comparison without differentiating for the approach used.
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Minimally invasive surgical procedures
The most commonly used approach used in Germany since 2010
to remove leiomyomas is a laparoscopic approach: myoma enu-
cleation is done in procedures with organ preservation, and sub-
total or total hysterectomy is done in procedures with organ re-
moval (l" Fig. 3). Coincidental findings of uterine sarcomas there-
fore occur most commonly with this approach. Some of the ben-
efits of laparoscopic hysterectomy procedures compared to ab-
dominal hysterectomies have been evaluated and were found to
be statistically significant, although they may not be economi-
cally and/or clinically relevant:
" Shorter convalescence time (mean difference [MD] of 13.6

days; 95% CI: 11.8–15.4 days; p = 0.004) [50];
" Lower intraoperative blood loss (MD 45ml; 95% CI: 17.9–

72.7ml) [50],
" Fewer postoperative wound infections (odds ratio 0.31; 95%

CI: 0.12–0.77) [50],
" Lower postoperative pain (using the VAS) after 8 h (MD −2.4

VAS; 95% CI: −2.88 to −1.92) and 48 h (MD −1.9 VAS; 95% CI:
−2.8 to −1.0) [48],

" Shorter hospital stay (MD 2 days; 95% CI: 1.9–2.2 days;
p < 0.00001) [50], and

" Better cosmesis.
Morcellation is part of the surgical technique. The morcellation of
benign tissue reduces the size of the tissue pieces requiring re-
moval, making it easier to retrieve them. Every morcellation
leads to destruction of myometrial tissue. Two techniques are
currently used:
1. using a scalpel or scissors, or
2. using an electromechanical device (“power morcellation”).
The above listed morcellation techniques can be used in all surgi-
cal procedures, irrespective of whether the approach is vaginal,
minimally invasive. The technique may be supported using an as-
sisted open approach with a mini-laparotomy for the incision to
retrieve the fibroid to avoid a full abdominal incision [51]. The fi-
broid can be additionally retrieved using a specimen retrieval bag
[2,5].
The earliest case describing morcellation was published in 1993;
since then, the distribution of minimally invasive surgery has
meant that the procedure has become increasingly sophisticated
[52,53]. Associated complications included injuries of the ure-
ters, the bladder and the bowel [54].

Preservation of the uterus
If the fibroid is removed using an minimally invasive approach
with preservation of the uterus, then morcellation of the leio-
myoma with preservation of the uterus during laparoscopic or
hysteroscopic myomectomy of the abdomen or uterine cavity is
indispensible. Supplementary or newwound surfaces are created
for laparoscopic retrieval through a secondary abdominal or
vaginal incision. Primary abdominal myomectomy to preserve
the uterus is indicated in exceptional cases if minimally invasive
surgical procedures cannot be used. Hysterotomywith incision of
the myometrium occurs even with these abdominal myomecto-
mies, with the potential for sarcoma and tumor cell dissemina-
tion.

Removal of the uterus
Supracervical hysterectomy using a minimally invasive or open
approach is indicated for partial – i.e. subtotal – uterus removal.
Laparoscopy-assisted supracervical hysterectomy (LASH) in-
Beckm
cludes intra-abdominal destruction of myometrial tissue using a
morcellator.
Total removal of the uterus can be done using a minimally inva-
sive, open or vaginal approach. If the volume of the uterus is very
large vaginal exstirpation is often not possible due to the sur-
rounding soft tissue. If vaginal retrieval is possible after total
laparoscopic hysterectomy (TLH) or laparoscopy-assisted vaginal
hysterectomy (LAVH) procedures intra-abdominal destruction of
uterine tissue is often not necessary. Morcellation becomes nec-
essary even vaginal approach is used, if the uterus is too large to
the surrounding soft tissue. Use of a morcellator is one option;
however, morcellation can also be done using an open vaginal ap-
proach.

Surgery and other procedures to treat uterine fibroids
The data of the DRG statistics was collected for the years 2005–
2012. The analysis investigated which preselected operation was
used to treat uterine fibroids, grouped according to diagnosis us-
ing the main category or the subcategory (cf. l" Table 1) and de-
pending on whether the uterus was preserved or removed.
The total number of uterine fibroids coded as ICD-10 D25.* in
women operated as inpatients has continually decreased since
2007 (17% decrease in absolute numbers by 2012). This decrease
is not only due to a drop in the specially selected coded surgical
procedures. There has also been a reduction in the overall num-
ber of myomas classified as ICD-10-GMD25.*. Either the absolute
number of womenwith uterine leiomyomas has not increased, or
surgical procedures are increasingly done on an outpatient basis,
meaning that they are coded using a different data entry system.
It is not possible to make any statements here about patients
operated on an outpatient basis.
ann MW et al. Surgical Methods for… Geburtsh Frauenheilk 2015; 75: 148–164
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The decreased age distribution of patients operated on for uter-
ine fibroids has remained approximately the same during the da-
ta collection period 2005–2012 (l" Fig. 5) [14].
There was a linear correlation between laparoscopic subtotal
hysterectomies (5-682.02) and coded morcellation procedures
(5-681.4) for the primary diagnosis of uterine fibroids D25.*
(l" Fig. 6). A similar correlation was found between total laparo-
scopic hysterectomy procedures (5-683.03 or 5-683.13 or 5-
683.23 or 5-683.x3) andmorcellation (5-681.4) (l" Fig. 7). No cor-
relation was found for myoma enucleation (5-681.2*) and ap-
proach. In absolute numbers, in 2012, the last year of the survey,
morcellation for uterine fibroids was carried out in 10987 cases
compared to the year 2005 where the number of coded proce-
dures was 4005; this would correspond to an increase of approx-
imately 175% [14].
2005 2006 2007 2008 2009 2010 2011 2012

Operated cases

60000

Fig. 4 Total number of coded uterine fibroids and the chosen surgical
procedures* for every surveyed year (2005–2012) [14]. * The figures
showing the number of operated cases are compiled using the ICD code
(D25) together with at least one OPS code (5-681.2* or 5-681.3* or 5-
681.4 or 5-681.5 or 5-682.* or 5-683.* or 5-684.4).
Summary of the Basic Stance of the Position Paper
!

Uterine sarcoma is a very rare malignancy in women. The inci-
dence in Germany in 2010, standardized for age, was 1.32 for
every 100000 women. Known risk factors are age, pelvic irradia-
tion and tamoxifen use. LMS is the most common histological
type, followed by ESS and UES. Rhabdomyosarcomas and adeno-
sarcomas are very rare. MMMTs are no longer classified as sarco-
mas but as carcinomas. There are a number of suspected prog-
nostic factors but the scientific evidence for these is ambiguous.
Primary treatment for uterine sarcomas in the curative setting
should be surgery. The decision for a BSO depends on the pa-
tientʼs age and the histological type. Staging lymphonodectomy
is not indicated.
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Fig. 5 Age distribution according to the number of surgical procedures*
carried out for uterine fibroids in every surveyed year (2005–2012) [14]. *
The figures showing the number of operated cases are compiled using the

ICD code (D25) combined with at least one OPS code (5-681.2* or 5-
681.3* or 5-681.4 or 5-681.5 or 5-682.* or 5-683.* or 5-684.4).
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Fig. 6 Total number of subtotal hysterectomy procedures* for uterine
fibroids carried out in every surveyed year (2005–2012), differentiated
according to the approach [14]. * The figures showing the number of pa-
tients who underwent subtotal hysterectomy (sHE) were compiled using
the ICD code (D25) together with the OPS codes for abdominal approach
(5-682.00), laparoscopic approach (5-682.02), vaginal laparoscopy-assis-
ted approach (5-682.01) or other approaches (5-682.03 or 5-682.0 x or
5‑682.12 or 5-682.21 or 5-682.y). Morcellation (5-681.4) without specify-
ing the approach used was additionally included for comparison.
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Fig. 7 Total number of total hysterectomy procedures* for uterine
fibroids carried out in every surveyed year (2005–2012), differentiated
according to the approach [14]. * The figures showing the number of pa-
tients who underwent total hysterectomy (tHE) were compiled using the
ICD code (D25) and the OPS codes for abdominal approach (5-683.00 or
5‑683.10 or 5-683.20 or 5-683.x0), laparoscopic approach (5-683.03 or
5‑683.13 or 5-683.23 or 5-683.x3), purely vaginal approach (5-683.01 or
5-683.11 or 5-683.21 or 5-683.x1), vaginal laparoscopic assisted approach
(5-683.02 or 5-683.12 or 5-683.22 or 5-683.x2) or other approaches
(5‑683.04 or 5-683.14 or 5-683.15 or 5-683.24 or 5-683.25 or 5-683.3 or
5-683.x4 or 5-683.y). Morcellation (5-681.4) without specifying the ap-
proach used was additionally included for comparison.

155DGGG Review
Leiomyomas can be treated with different surgical procedures.
Procedures are differentiated according to the preferred ap-
proach, which can be minimally invasive (endoscopic), open sur-
gical, vaginal, or a combination of these approaches. Surgery can
involve preservation of the uterus or uterus removal. Aminimally
invasive approach can offer significant benefits compared to
open surgery. One disadvantage can be the destruction of myo-
metrial tissue through morcellation with an associated risk of
malignant dissemination of a uterine sarcoma. In principle, all ex-
tirpating procedures used for hysterotomy, whether performed
with or without morcellation, involve the risk of disseminating
malignant cells in the abdominal cavity.
Analysis of the DRG statistics for the years 2005–2012 obtained
from the Federal Bureau of Statistics in Germany showed that
the absolute numbers of surgeries for leiomyoma carried out in
hospitals have significantly decreased. The age distribution re-
mained constant across all types of operations. Despite this de-
cline in surgical procedures, there was a linear correlation be-
tween the increase in the absolute number of morcellations and
laparoscopic subtotal and total hysterectomy procedures. As ex-
pected, the data showed a shift towards the preferred approach
from abdominal/vaginal to endoscopic with a concurrent in-
crease in the number of morcellations.
Beckm
Hypothesis
!

Hysterotomy as single technique and the additional morcellation
during hysterectomy or myomectomy is associated with a low
probability of iatrogenic spread of a previously unknown, very
rare uterine sarcoma. There is a minimal risk of dissemination of
sarcoma cells associated with this procedure in individual cases,
which, in these cases, couldworsen the patientʼs prognosis. There
is therefore an ongoing debate about whether morcellators
should no longer be used in surgical procedures for uterine leio-
myomas. The FDA has generally advised against the continued
use of morcellators, and this position paper of the DGGGwill spe-
cifically consider the individual aspects of this advice and give its
own considered opinion about the risk of mistakes when treating
uterine sarcomas.
International Opinions (Overview)
!

Various authorities/organizations/professional societies have re-
ported on the incidence of uterine sarcoma as an coincidental
finding during extirpation procedures to treat uterine leiomyo-
mas or hysterectomies using morcellators and made a number
of general recommendations or demands (l" Table 6). The five
opinions published to date include a statement by the American
SGO published in December 2013 [2] and updated in April 2014
[3], a comment by the FDA published in April 2014 [1] and up-
dated in November 2014 [4], statements by the American College
of Obstetricians and Gynecologists (ACOG) [6] and the Advancing
ann MW et al. Surgical Methods for… Geburtsh Frauenheilk 2015; 75: 148–164
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Minimally Invasive Gynecology Worldwide (AAGL) published in
May 2014 [5,8], and a statement submitted by European Society
for Gynaecological Endoscopy (ESGE) in December 2014, which is
still in press [55]; all of them advocate informing patients exten-
sively and in detail. The information given to patients about in-
tra-abdominal morcellation using laparoscopy or robot-assisted
techniques must include mentioning of the surgical benefits of
this method, all potential risks involving the spread of malignant
tissue, and possible alternatives. The second general consensus is
the comprehensive rejection of morcellation if there is any suspi-
cion of uterine malignancy. The probability of a coincidental find-
ing of a sarcoma verified on pathological examination during
hysterectomy or myomectomy is between 1/204 and 1/7400, de-
pending on the opinion [1–6,55].
As the authority responsible for licensing and approval in the
United State, the FDA has a significant impact on clinical practice
in the USA. After recommending in April 2014 that the indica-
tions for surgery be reviewed, the recommendations in Novem-
ber 2014 were more specific [1,4]. The FDAwas the only institu-
Table 6 Overview of national and international recommendations.

Country Publication

(year)

Incidence (%) Recommend

FDA
[1,4]

USA April 2014
November
2014

1/350 (0.29%)2, 3 Review indica
(e.g. young p

Provide comp

Morcellation i
pected or kno
removal are p
vaginal or abd

Consider alte

SGO
[2,3]

USA Dec. 2013
April 2014

1/1000 (0.10%)1, 3 Provide comp

Morcellation i
suspected or
advisable for
risk-reducing

Consider alte

ACOG
[6]

USA May 2014 1/500 (0.20%)2, 3 Provide comp

Morcellation i
suspected or

Consider alte

AAGL
[5,8]

Global May 2014 1/400–1/1000
(0.25–0.10%)1, 3

Provide comp

Morcellation i
suspected or

Consider alte

ESGE
[55,92]

Europe 2014 1/204–1/74002, 3

(0.49–0.014%)
Provide comp

Morcellation i
suspected or

Standardized
for women >

In-bagmorce
of morcellatio

1 for hysterectomy procedures; 2 for hysterectomy and myomectomy procedures; 3 not spec

* only extracts of total recommendations provided for some comments

Abbreviations: HE = hysterectomy; ME = myomectomy; FDA = U.S. Food and Drug Administ

of Obstetricians and Gynecologists; AAGL = Advancing Minimally Invasive Gynecology World
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tion at the time to generally advise against the use of morcella-
tors to remove leiomyomas in the following statement: “the FDA
discourages the use of laparoscopic power morcellation during
hysterectomy or myomectomy for uterine fibroids” [1]. Since
then, this recommendation has been rephrased and the following
two contraindications have been included [4]:
1. Morcellators are contraindicated for removal of uterine tissue

containing suspected fibroids in patients who are peri- or
post-menopausal or are candidates for en-bloc tissue removal
through the vagina or mini-laparotomy incision.

2. Morcellators are contraindicated in patients with uterine fi-
broids suspicious for malignancy.

The scientific basis of the first statement made by the FDA in its
most recent communication is unclear.
Based on the communication of the SGO [2], which the FDA ini-
tially referenced, the AAGL and the ACOG published their own
communications one month later, followed by the ESGE at the
beginning of 2015 [5,6,55]. The communication of the ESGE is
publicated. These communications are scientific reviews; they
ation* Demand

tions for surgery
atient wanting to have children)

rehensive information to patients

s contraindicated if patient has sus-
wnmalignancy, if patients requiring
eri- or post-menopausal, or if en-bloc
ominal retrieval is indicated

Product information (provided by
manufacturer) must state the risks
for users and patients

rnatives If hysterectomy or myomectomy is
indicated, patient should ask whether
morcellation is appropriate

rehensive information to patients

s contraindicated if patient has
knownmalignancy and is not
pre-cancerous lesions which require
surgery

rnatives

rehensive information to patients Prospective national register

s contraindicated if patient has
knownmalignancy

Research to focus on better diagnostic
tools

rnatives

rehensive information to patients Evaluation of specimen bags

s contraindicated if patient has
knownmalignancy

rnatives

rehensive information to patients

s contraindicated if patient has
knownmalignancy

approach based on flow chart
40 years

llation could improve safety
n in future

ified for morcellation

ration; SGO = Society of Gynecologic Oncology; ACOG = The American College

wide; ESGE = European Society for Gynaecological Endoscopy
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are far more comprehensive, include information on the evidence
and sometimes criticize the recommendations issued by the FDA
in its first communication on this subject. One of the initial points
of criticismwas the lack of a medical weighing up of the potential
risks of morcellation of leiomyomas against the well-known ben-
efits of a minimally invasive surgical approach. The AAGL and the
SGO thus do not agree with the recommendation of the FDA pre-
scribing an inexplicably restrictive use of morcellators [3,5,8]. A
second point of criticism was the lack of stratification of patient
characteristics and a lack of information about the data under-
pinning the FDAʼs probability calculation, which gave a 1/350
probability of a coincidental finding of uterine sarcoma during
hysterectomy or myomectomy [5]. The latter point of criticism
was discussed in somewhat greater detail in the FDA update is-
sued in November 2014 [4]. The limited published studies were
severely criticised for their study design [3,8].
In addition to recommendations, a number of demands were
also made to the authorities, the manufacturers and the physi-
cians. Data which could answer critical questions is currently
not sufficient to make strong recommendations based on scien-
tific literature with high levels of evidence. As with most de-
mands, there is an urgent need for better and more robust scien-
tific data (l" Table 6).
DGGGʼs Consideration of Individual Points
!

Coincidental finding of uterine sarcoma
The DGGG supports the critical comments by the AAGL and the
ESGE against the line of reasoning taken by the FDA regarding
the coincidental finding of uterine sarcoma during hysterectomy
or myomectomy. In its first analysis, the FDA describes the source
of the data used for its communications as follows: “based on an
FDA analysis of currently available data”. This statement was in-
cluded in the first communication and was amended in the most
recent communication of the FDA where it now reads “The FDA
conducted a review of published and unpublished scientific liter-
ature, including patients operated on from 1980 to 2011 to esti-
mate the prevalence of unsuspected uterine sarcoma and uterine
leiomyosarcoma in patients undergoing hysterectomy or myo-
mectomy for presumed benign fibroids (leiomyoma)”. This most
recent statement still does not permit any conclusion to be
drawn about the methodology, the literature reviewed, or the
method of analysis used [1,4,5,55]. Nevertheless, the frequencies
given in the five communications are between 1/204 and 1/7400
(0.49–0.014%), which generally corresponds to those in other pa-
pers which have reported mean frequencies of about 1/420
(0.24%) (l" Table 7). However, the frequencies given in the five in-
ternational communications (l" Table 6) refer without exception
to hysterectomy or myomectomy procedures and not to the real
topic of the communication, i.e. the incidence and risk associated
with morcellation [1,2,6]. Three papers have been published
which discussed the coincidental finding of uterine sarcoma in
actual morcellation procedures, and the reported incidence has
ranged from 1/250 to 1/545 (0.40 to 0.18%) [44,51,56]. This gives
amean incidence of 1/416 (0.24%) for the finding of a uterine sar-
coma during morcellation carried out as part of a myomectomy
or hysterectomy procedure (l" Table 7). A further paper on mor-
cellation could not be evaluated because it did not include infor-
mation about the basic population size and its relation to the
eight detected sarcomas [57]. One evaluation published this year
included 232882 patients who underwent minimally invasive
Beckm
hysterectomy; morcellation was carrried out in 36470 cases
(15.7%). Uterine malignancy was found in 99 cases. This would
correspond to an incidence of 1/368 (0.27%) based on more than
36000morcellations. No separate evaluationwas done of the his-
tological findings or of the individual uterine sarcomas [58]. The
probability for uterine sarcoma is probably much lower than the
incidence reported for not otherwise specified uterine malignan-
cies. It is generally assumed that the percentage of uterine sarco-
mas in uterine malignancies is 3–7% [17,59]. The precise surgical
setting in which the morcellations were carried out in this study
were also not described in detail. The papers refers to 59 non ro-
bot-assisted procedures and 40 robot-assisted surgical opera-
tions [58].
The conclusion was that the data was sufficient to determine the
incidence for the combined endpoint “coincidental finding of
uterine sarcoma” and the therapeutic setting of “uncomplicated
hysterectomy, myomectomy and/or morcellation for a mass pre-
viously assumed to be benign”; the incidence across all studies
was found to be 21/8753 or 1/417 (0.24%), respectively (l" Table
7). Based on three selected studies out of the ten referenced pa-
pers, the probability of coincidental uterine sarcoma onmorcella-
tion was approximately 1/416 (also 0.24%) (l" Table 7). Based on
the meeting of the Obstetrics and Gynecology Devices Panel of
the FDA Medical Devices Advisory Committee on July 11, 2014,
after which the FDA subsequently updated its communication
[4] and the as yet unpublished ESGE communication, the re-
ported figure is 1/7400 (0.014%) [55,60].
There are three criticismswhich need to bemade about the avail-
able data for the individual methods used, because they are par-
ticularly relevant for these ten studies:
1. Not all of the papers specified the approach used; this means

that there is no information about the specific surgical proce-
dure during which the sarcoma was detected [61–63].

2. Even if the approach used is mentioned, the specific surgical
procedure during which the sarcoma was detected is some-
times still lacking [61,62].

3. Even if the primary surgical procedure is included, the figures
were not calculated with reference to the total patient popula-
tion [57].

Moreover, the design of individual studies was also problematic:
nine of the ten articles were single-center studies. Eight of the ten
articles described retrospective studies. Not a single article de-
scribing a randomized multicenter design has been published to
date. In seven of the ten articles, the period of data collection
commenced before the millennium, which would affect the diag-
nostic and technical methods used (l" Table 7).
In Germany, the probability of finding uterine sarcoma during a
procedure for a benign preoperative indication (uterine fibroids)
must be set against the increasing number of laparoscopic organ-
sparing (enucleation) or organ-removing (sub-/total hysterec-
tomy) procedures (l" Fig. 3) being carried out, as the total number
of operations for uterine fibroids carried out in hospital contin-
ues to decrease (l" Fig. 4). The percentage of laparoscopic ap-
proaches increased from 13% in 2002 to 47% in 2012. In the same
period, the percentage of codedmorcellations (irrespective of the
chosen approach) increased from 5.6% in 2002 to 19.6% in 2012.
However, the calculated ratio for morcellation of uterine fibroids
in laparoscopic procedures remained fairly constant for this dec-
ade at 0.39 to 0.43. This means that morcellation is carried out in
every 2nd or 3rd woman with an indication of surgery for leio-
myoma using neither a vaginal nor an abdominal approach.
ann MW et al. Surgical Methods for… Geburtsh Frauenheilk 2015; 75: 148–164
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As the age-specific incidence of uterine sarcoma has remained
approximately the same at 1.32 and 1.30 for every 100000 wom-
en in Germany and Bavaria, respectively, and the number of lap-
aroscopies and morcellations of leiomyomas has increased, the
statistical probability of finding uterine sarcoma during surgery
decreases (l" Table 4) [14,21,22].

DGGG Statement #1
The risk for coincidental uterine sarcoma during hysterectomy
with hysterotomy and/or myomectomy is approximately 1/416
(0.24%). Based on an evaluation of the most recent literature it is
ultimately not possible to quantify precisely the risk of uterine
sarcoma after hysterotomy with or without morcellation.

DGGG Demand #1
Every morcellationwhich is accompanied by coincidental finding
of uterine sarcoma should be reliably documented in the Cancer
Register as this will permit the probability of uterine malignancy
(including uterine sarcoma) to be quantifiedmore precisely in fu-
ture. The Register should include the following items:
1. indications
2. preoperative diagnosis
3. general patient characteristics
4. surgical approach and surgical technique
5. histological data
6. progress of disease
7. precise histological description

Preoperative diagnosis
All five communications agree that it is not possible to make an
unambiguous and precise diagnosis preoperatively, nor are there
any surrogate markers which are capable of differentiating pre-
operatively between benign leiomyoma and malignant uterine
sarcoma (LMS or ESS) [1,2,5,6].
The most common clinical symptoms for uterine sarcoma re-
ported in 47 to 70% of cases were atypical vaginal bleeding and
pain [34,36,61,64,65]. Another possible clinical sign is a rapid in-
crease in uterine size. The few existing studies on this topic were
unable – given the limited number of cases with uterine sarcoma
in the total patient population and the retrospective design of the
studies – to identify “rapid growth” as a surrogate marker of ma-
lignancy. Many patients presented with rapid uterine growth
without having uterine sarcoma or had uterine sarcoma without
rapid uterine growth. This clinical symptom cannot therefore be
used as a confirmation of the suspicion of uterine sarcoma [43,
62,66–68].
There are few reports on preoperative histopathological investi-
gation for suspicion of malignancy prior to laparoscopy with
planned morcellation [69]. One study investigating 63 patients
carried out ultrasound-guided core-needle biopsy for previously
unclear uterine mass on MRI. Malignancy was found in 12 cases
(19%) and histology was benign in 51 cases (81%), 27 of which
underwent surgery. Only one histological evaluation of a surgical
specimen (4%) found previously undetected uterine sarcoma
contrary to the preoperative findings of core-needle biopsy. This
corresponds to a positive predictive value (PPV) of 100% and a
negative predictive value (PNV) of 96.2% [70]. A large review of
730 patients documented 142 uterine sarcomas (20%). 72 uterine
sarcomas (51%) were identified histologically prior to surgery us-
ing pipelle biopsy or fractional curettage. There was no signifi-
cant difference in the method used for histological sampling be-
tween biopsies and curettage (p = 0.84). The study did not include
Beckm
detailed information on patients or whether they were a high-
risk patient population [71].
Use of such well-known imaging procedures as transvaginal ul-
trasound (VUS) [46], computer tomography (CT) [72], magnetic
resonance imaging (MRI) [46,72–74] or positron emission to-
mography (PET) with CT [46] has been proposed and described.
But these imaging methods have been found to have limitations,
particularly in younger patients suspicious for ESS. As expected,
the group of authors who compiled this paper have come to the
conclusion that imaging cannot exclude uterine sarcoma (LMS or
ESS), it can only confirm the suspicion [46]. It is also not possible
to differentiate the various histological types (LMS, ESS, UES, ade-
nosarcoma, MMMT) preoperatively [74].
The usefulness of well-known tumor markers such as LDH or CA
12–5 for preoperative diagnosis is very limited [15].
Some authors have proposed carrying out a PAP test in all pa-
tients scheduled to undergo hysterectomy with morcellation
[75]. This could also be used to diagnose cervical or endometrial
cancer.
All relevant communications strongly advise against performing
minimally invasive procedures in patients with unclear uterine
findings suspicious for malignancy [1,2,4–6,55].

DGGG Recommendation #1
There are no means of obtaining an unambiguous diagnosis pre-
operatively, and there are no clear criteria to evaluate suspicious
findings detected during preoperative examination. Thorough
patient history (including risk factors and symptoms), vaginal ul-
trasound examination and possibly preoperative cytological and/
or histological evaluation (hysteroscopy, curettage) of abnormal-
ities could be useful, but these methods cannot entirely rule out
the possibility of sarcoma. CT, MRI or PET/CT may provide useful
imaging support when assessing the risk in individual patients,
but they cannot rule out the presence of uterine sarcoma in any
patient, too.

DGGG Recommendation #2
If the preoperative diagnosis is unclear or doubtful, no minimally
invasive procedure or morcellation should be recommended or
carried out in patients where there is a suspicion of potential
uterine malignancy.

DGGG Demand #2
A prospective risk score should be developed, e.g. a nomograph,
which would include the few scientifically proven items and
could be used to identify groups at risk for uterine sarcoma pre-
operatively.

Surgical management
Together with the patient, the treating physician should carry out
a benefit/risk analysis of a minimally invasive procedure with
morcellation. In addition to preoperative measures such as cor-
rect indication and diagnostic workup of suspicious uterine find-
ings, surgical techniques must include intraoperative measures
to avoid malignant peritoneal spread. These can include the use
of specimen retrieval bags or the use of closed systems in general
[5,9]. Whether these methods will reduce the risk of dissemina-
tion compared to an investigated control group has only been in-
vestigated in small cohorts with limited cases numbers (n = 8–
12) and without comparable control groups [76,77]. If specimen
retrieval bags are used, then this needs to be done consistently in
the interests of oncological safety [2,5]:
ann MW et al. Surgical Methods for… Geburtsh Frauenheilk 2015; 75: 148–164
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1. Puncture of the specimen retrieval bag must be avoided,
2. Visualization should be extracorporeal, and should be covered

access ports.
In the event of coincidental uterine sarcoma, primary surgery
should be done as a two-stage procedure. If the planned proce-
dure prior to the coincidental finding was myoma enucleation
or LASH, then the entire uterus or cervix uteri should be com-
pletely removed [34,78]. A second operation should be carried
out as an open surgical procedure and must include careful in-
spection of the entire abdomen with careful histological workup
of suspicious areas because higher-stage disease with regional
spread is associated with a poorer prognosis [39]. The decision
for adjuvant therapy subsequent to surgerymust be discussed in-
dividually with the patient. In principle, it is recommended that
the patient is presented to a certified gynecological cancer center
which has the appropriate expertise.
If a suspicion of malignancy arises intraoperatively, then the op-
eration should be discontinued. Usually, if the preoperative indi-
cation was benign, the patient will not have been informed about
one-stage procedures for malignancy. Intraoperative frozen sec-
tion assessment is often not diagnostically conclusive and should
therefore not be carried out.

DGGG Statement #2
Because of the limited number of studies, it is not possible to give
a definitive recommendation concerning the use of specimen re-
trieval bags.

DGGG Recommendation #3
If the preoperative indication was benign mass and a uterine sar-
coma is identified intraoperatively, surgery should consist of a
two-stage open procedure. The second operation should comply
with current oncological principles and be carried out in a certi-
fied oncological institution.

Pathological evaluation
The final pathological evaluationwhich includes the option of ad-
ditional immunhistochemical staining of the primary surgical
specimen is a relevant prognostic factor and directly affects the
decision for therapy [36].

DGGG Recommendation #4
Histopathological evaluation should be done using formalin-
fixed paraffin-embedded (FFPE) surgical specimens. Correct his-
tological classification is only possible using a specimen obtained
during surgery.

Prognostic relevance
A number of factors are assumed to be prognostic factors
(l" Table 5). But almost no studies have carried out a prospective
evaluation in a multivariate model (cf. Prognostic factors). The
prognostic relevance of the factors described in the literature is
unclear, and they are therefore not necessarily synonymous with
a deterioration or improvement of prognosis. Morcellation or
rupture of a uterine sarcoma should receive more attention, and
the issue is currently an important topic of discussion. Some
studies showed a clear deterioration of prognosis after primary
morcellation of a uterine sarcoma which had not been identified
preoperatively [43,79–81]. One study group from Seoul carried
out a retrospective single-center study of 56 patients (Group 1
morcellation: n = 25, Group 2 no morcellation: n = 31) and found
a lower disease-free survival (DFS) and overall survival after mor-
Beckmann MW et al. Surgical Methods for… Geburtsh Frauenheilk 2015; 75: 148–1
cellation on univariate analysis with a 5-year survival rate of 73
vs. 46% (OR 3.07; 95% CI: 1.19–8.93; p = 0.040). This was also con-
firmed on multivariate analysis (OR 3.11; 95% CI: 1.07–9.06;
p = 0.038) [43]. Another study reported that perioperative tumor
rupture reduced the 5-year survival rate of 382 patients from 64
to 27% with a hazard ratio (HR) of 3.24 (95% CI: 2.34–4.48;
p = 0.0001). On multivariate analysis the HR was 2.12 (95% CI:
1.39–3.25; p = 0.0005) for tumor rupture [79]. This was similar
to intraoperative macroscopic tumor remnant, which had a HR
of 3.99 (95% CI: 2.72–5.86; p = 0.0001). Other studies have con-
firmed the findings of a poorer prognosis after morcellation [80,
81]. But these findings were contradicted by one study which re-
ported that the prognosis did not differ between groups [82].
Higher-stage disease did not always lead in every case to a poorer
prognosis with a lower 5-year overall survival, for example from
stage I (51%) to stage II (25%) LMS or from stage I (84%) to stage II
(62%) ESS [39]. In patients with higher-stage disease, morcella-
tion probably had less impact because prognosis was already
poor compared to patients with early-stage uterine sarcoma and
a better prognosis.
When assessing the deterioration of prognosis, studies did not
differentiate between hysterotomy alone with myomamanipula-
tion and extirpation of the myoma with morcellation. The inci-
dence of retained benign parasitic tissue reported for the latter
methodwas 0.12–1.2%. It is not clear whether a second operation
carried out within a short space of time could solve this problem
of prognosis or whether patients with residual tissue have a par-
ticularly poor prognosis [55].

DGGG Statement #3
Dissemination of malignant tumor cells in the abdominal cavity
results in a poorer prognosis. It is not possible to give precise fig-
ures about the extent of the deterioration of prognosis.

Treatment alternatives
Alternative surgical und interventional procedures such as uter-
ine artery embolization (UAE) or radiofreqency ablation can be
offered to selected patients with uterine fibroids not suspicious
for malignancy. Additional innovative procedures to treat uterine
leiomyomas include non-invasive procedures such as MR-guided
focussed ultrasound (MRgFUS) [83–87]. The data (case reports)
on coincidental uterine sarcomas for these less common alterna-
tives is even less conclusive [88,89].

Information for patients
Patients should be provided with information on the benefits,
risks or disadvantages, and alternatives. By giving her consent,
the patient indemnifies the physician against claims for bodily
harm by negligence pursuant to section 229 of the German Crim-
inal Code (Strafgesetzbuch § 229). The information given to the
patient must also cover risks which are extremely rare but which
– if they do occur – can have life-threatening implications [90].
The information on minimally invasive extirpation procedures to
treat uterine fibroids should include information on the potential
use of morcellation. The explanation of the advantages associated
with a laparoscopic approach already largely covers the benefits
of morcellation. The specific risks and disadvantages of morcella-
tion outlined in the recommendations of the AAGL need to be
listed and communicated to the patient in a modified and com-
prehensible form [5]. Risks include:
1. injury to adjacent organs, vessels or nerves [54];
2. dissemination of benign tissue in the abdomen and pelvis [91];
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3. dissemination of potentially malignant tissue in the abdomen
and pelvis which may worsen the prognosis [44];

4. histopathological evaluation of the tissue specimen may be
more difficult because the specimen is fragmented;

5. a potential need for re-operation or further treatment (second
operation, chemotherapy, radiotherapy) [51].

One hospital in Germany (Tübingen, personal communication)
has already developed and amended an addendum to the estab-
lished information sheets for all vaginal, abdominal, laparoscopic
and hysteroscopic procedures (l" Fig. 8). This information sheet
which describes the risk of disseminating malignant tumor cells
for the above listed procedures serves as a good example for the
relevance of this topic.

DGGG Recommendation #5
During preoperative discussions the patient must be informed in
detail about the benefits, risks and disadvantages of planned
minimally invasive procedures without/with morcellation as
well as the potential alternatives.

DGGG Demand #3
The informed consent forms currently used in hospitals need to
be modified or supplemented by additional information sheets
for patients.
Recall/Prohibition of Morcellators
!

The manufacturer Ethicon Inc. (Johnson-Johnson) announced in
June 2014 that it would “suspend global commercialization
(sales, distribution and promotion) of its Morcellation Devices”
[9]. A worldwide voluntary recall action was initiated in August
2014. The notice for the voluntary recall stated: “… the risk-ben-
efit assessment associatedwith the use of these devices in hyster-
ectomy and myomectomy procedures for removing fibroids re-
mains uncertain. Because of this uncertainty, Ethicon believes
that a product recall of EthiconMorcellation Devices is the appro-
priate course of action at this time until further medical guide-
lines are established and/or new technologies are developed to
mitigate the risk.” The notice references the FDA recommenda-
tions of April 2014 as the reason for this recall. Detailed instruc-
tions on how to proceed with the recall are appended to the re-
call notice [10].

DGGG Statement #4
Both the probability estimate and the risk assessment of a deteri-
oration of prognosis must be completely resolved. Whether, after
proper consideration of all aspects, patient safety will increase
following the prohibition ban or sales ban of morcellators cannot
currently be answered definitively. Benefits and risks of morcel-
lator use must be weighed up in discussions with each individual
patient. In this context, weighing up means outlining all the risks
and the benefits of open versus laparoscopic procedures and
weighing up one against the other.

DGGG Demand #4
The product information needs to be modified. Even a minimal
risk is still a risk that needs to be mentioned.
Beckm
Summary
!

1. Uterine sarcoma is a rare malignancy which affects women.
The incidence in Germany standardized for age is estimated
to be approximately 1.32 for every 100000women. Over 80%
of patients are more than 50 years old.

2. A number of risk factors (age, tamoxifen use, pelvic irradi-
tion) and various clinical, pathological and therapeutic prog-
nostic factors have been described. A prospective risk score
to identify risk groups should be developed (Demand #2).

3. According to the current scientific evidence, the incidence for
the coincidental finding of uterine sarcoma for a combined
endpoint (hysterectomy, myomectomy, morcellation) is esti-
mated to be about 1/416 (0.24%). It is not possible to make a
scientific statement about the risk of coincidental uterine
sarcoma differentiated according to individual surgical
methods (Statement #1). Register studies to estimate the risk
are necessary (Demand #1).

4. There are currently no preoperative examinations or diag-
nostics capable of differentiating unambiguously between
benign and malignant entities (Recommendation #1).

5. In patients with diagnostically unclear uterine findings sus-
picious for malignancy it is recommended not to use a mini-
mally invasive approach (Recommendation #2).

6. Use of a specimen retrieval bag is not suitable to prevent ma-
lignant peritoneal dissemination definitely and deterioration
of prognosis. Use of a specimen retrieval bag does not justify
an uncritical use of morcellators (Statement #2).

7. In the curative setting, uterine sarcomas should be treated by
primary surgery in accordance with current oncological
principles (Recommendation #3).

8. Complete histopathological evaluation should be done using
a formalin-fixed surgical specimen (Recommendation #4).

9. Dissemination of malignant tissue may worsen the patientʼs
prognosis. The current data is not sufficient to arrive at a de-
finitive conclusion which would allow an estimate of the de-
terioration of prognosis for the individual patient (Statement
#3).

10. The patient must be provided with detailed information;
procedures require the patientʼs informed consent (Recom-
mendation #5). The established information sheets in Ger-
man hospitals need to be modified (Demand #3).

11. It is currently not possible to state whether a prohibition and
sales ban of morcellators will improve patient safety. The
benefits and risks of morcellator use must be weighed up in
individual discussions with the patient (Statement #4). The
product information needs to be modified (Demand #4).
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Example

Surgical procedures of the inner
female genitalia, uterus, ovaries
and Fallopian tubes

Addendum to the Perimed information sheet for all
vaginal, abdominal, laparoscopic and hysteroscopic
interventions

Dear patient,

Modern gynecology is characterized by the systematic use
of the most modern technology; this has meant that sur-
gical procedures to treat patients are as gentle and sparing
as possible. This applies to surgery using a vaginal ap-
proach, to procedures carried out using so-called “mini-
abdominal” incisions and to endoscopic surgery. This
“minimally invasive” approach has been made possible by
the development of a special set of instruments. The term
“minimally invasive” derives from the fact that no or only
small incisions are made in the body’s exterior during
complex gynecological surgical procedures to reach the
surgical site. For example, a greatly enlarged uterus can be
removed from the abdominal cavity through the vagina or
through a small incision of the abdominal wall after the
uterus has previously undergone a reduction in size
(morcellation). This means that no scars will be visible on
the skin or the scars will be very small. The term “keyhole
surgery” is often used colloquially to describe this type of
surgery.

Modern surgical methods offer significant advantages
compared, for example, to conventional surgery with in-
cision of the abdominal wall. There are no external scars
or external scars are very small. Surgical procedures can
also be carried out in body cavities such as the stomach,
intestine or uterus, without requiring a long abdominal
incision through the skin. This helps to prevent long hospi-
tal stays. Moreover, this approach can significantly reduce
pain and patients can be mobilized much more quickly;
this offers additional benefits, not just because it reduces
the risk of thrombosis. The dissection and removal of
tissue structures during surgery is often done under mag-
nification. This is particularly beneficial for patients be-
cause it allows nerves and vessels to be identified more
clearly, making it easier to preserve them.

In all surgical procedures of the inner female genitalia
(uterus, ovaries, Fallopian tubes) – irrespective of the sur-
gical technique (abdominal or vaginal approach, tissue
morcellation, hemisection of the uterus, surgical hysteros-
copy, laparoscopy, myoma or polyp ablation, etc.) – there
is always a very small risk of small or “dormant” areas of
malignant tissue (tumors), which are not detected during
preoperative diagnostic procedures and not found on
surgery. During surgery of the vaginal or abdominal area
(e.g., incision of the uterus, morcellation of myomas and/
or the uterus, removal of ovarian cysts), these hidden ma-
lignant tissue areas (the risk, for example, with myomas
is far less than one in a thousand) can – even if this only
occurs in very rare cases – disseminate malignant cells in
the body.

I confirm that I have understood the problems described
above and have been informed of the very low risk of a
dissemination of malignant cells during the surgical pro-
cedure planned for me; the surgery will be performed
according to the most modern surgical techniques.

Informed Consent

Patient label:

Date and signature of the patient

Fig. 8 Example of an information sheet for coincidental uterine sarcoma developed for the Gynecological University Hospital of Tübingen.
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