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Abstract

Objectives: Leiomyosarcomas are relatively rare uterine smooth muscle tumors. Surgery is the most common therapy
choice for uterine leiomyosarcomas. However, controversy exists over the appropriate initial surgical management,
especially about the role of lymph node sampling. The aim of our study is to analyze the prognostic factors and the role of
lymphadenectomy in overall survival and in disease-free survival.

Methods: We analyzed retrospectively 3| patients suffering from uterine leiomyosarcomas at Institute of Salah Azaiez
during 2000-2014. Demographic and clinical features such as age, menopausal status, stage, tumor size, and management
options were examined, and pathological characteristics such as mitotic count, lymphovascular space invasion, and tumor
necrosis were evaluated.

Results: Out of 3| patients treated for uterine leiomyosarcomas, pelvic lymphadenectomy was done for 18 patients. No
para-aortic lymphadenectomy was performed. Median number of resected lymph nodes was |3 = 7 (range: 3—27). Lymphatic
metastasis was observed in 2 out of |8 patients with clinical stage IA and IlIB. The distribution of different variables (age,
International Federation of Gynecology and Obstetrics stage, tumor size, mitotic count, and adjuvant treatment) between
the group of patients, who had or had not lymphadenectomy done, had no significant difference. The 5-year overall survival
and disease-free survival were 61% and 50%, respectively. Clinical stage, presence of lymphovascular space invasion, and
lymph nodal dissection were found to be relevant for disease-free survival on univariate analysis. Only age and menopausal
status were found to be a prognostic factor for overall survival.

Conclusion: Hence, routine lymph node dissection was not generally recommended. Our study demonstrates that
lymphadenectomy has a statistically significant effect on disease-free survival but not on overall survival.
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The aim of our study is to analyze the prognostic factors
and the role of lymphadenectomy in overall survival (OS)
and disease-free survival (DFS).

Materials and methods

A retrospective analysis of 40 patients with uterine LMS
treated at Institute of Salah Azaiez during 20002014 was
performed. Only 31 patients were eligible for analysis. Nine
patients had been excluded from the study because of insuf-
ficient records.

In a few cases, a presumptive diagnosis was possible
using a combination of vaginal ultrasound and histology
after hysteroscopy and curettage of the uterine cavity.
Demographic, clinical, pathological, and treatment-related
data were abstracted from the patients’ records. Pathological
slides of patients were reviewed.

Demographic and clinical features such as age, menopausal
status, stage, tumor size, and management options were exam-
ined. Pathological characteristics such as mitotic count, lympho-
vascular space invasion, and tumor necrosis were evaluated.

Staging was undertaken according to the 2009
International Federation of Gynecology and Obstetrics
(FIGO) staging system. All patients underwent a median
laparotomy. No patient had intra-abdominal fragmentation
of the specimen. At least total abdominal hysterectomy with
or without bilateral salpingo-oophorectomy was done. No
patient had intra-abdominal fragmentation of the specimen.

The decision for lymphadenectomy was taken according
to intraoperative findings (extrauterine spread, strong suspi-
cion for malignancy, and enlarged lymph nodes) or frozen-
section result, known pathology before surgery (endometrial
sampling or after myomectomy), and discretion of the senior
surgeon. If lymphadenectomy was performed, it included
only pelvic areas; no para-aortic lymphadenectomy was
done. The extent of anatomic landmarks of pelvic lymphad-
enectomy was defined by the aortic bifurcation as an upper
limit and included the common, external, internal iliac artery,
and the obturator fossa.

Adjuvant treatment modalities were classified as no adju-
vant treatment, chemotherapy, radiotherapy, or chemother-
apy followed by radiotherapy. A chemotherapy regimen was
adriamycin plus ifosfamide. The period from surgery to
recurrence or last visit was defined as DFS, and the period
from surgery to death or last visit was defined as OS.

Patients age at diagnosis (<50 vs >50years), maximal
tumor diameter (<110 vs >110cm), clinical stage (I vs 11—
IV), lymphovascular space invasion (yes or no), mitotic
count per 10 high power field (HPF; 0—15 and >15 counts
per 10 HPF), necrosis (yes or no), performance of lymphad-
enectomy (yes or no), and adjuvant postoperative treatments
were the variables analyzed for a clinical significance with
respect to both DFS and OS. These thresholds were chosen
arbitrarily and with respect to the distribution of patients’
values.

The analysis was conducted with the SPSS, version 20
(IBM Corporation, Armonk, USA) statistical software pro-
gram. The normality of quantitative variables was tested
with the Kolmogorov—Smirnov test. Normally distributed
quantitative variables were expressed as mean = SD, while
non-normally distributed variables were expressed as the
median and range. Categorical variables were expressed by
frequency counts and percentages. The student’s #-test and
non-parametric tests (Mann—Whitney U test) were used to
compare quantitative data. Chi-square test was used to com-
pare qualitative data. Categorical variables were analyzed
with Kaplan—Meier survival analysis using log-rank test to
determine whether they had statistically significant effects
on DFS and OS. Factors having a p value less than 0.05 in
univariate analyses were considered statistically significant
for the results.

Results

Means age of patients was 50 = 11 years (range: 27-70).
The most common presenting symptoms were abnormal
vaginal bleeding in 21 cases, pelvic mass in 7 cases, recur-
rent abdominal pain in 5 cases, and in 2 cases, uterine
mass was accidentally discovered. Only 11 patients had
dilation and curettage before surgery, confirming uterine
LMS. For the remaining patients, sarcoma was diagnosed
by hysterectomy.

A total of 23 patients were admitted primarily to our insti-
tute. Eight patients were undergoing myomectomy for pre-
sumed benign fibroids in other centers and were found to
have LMS on final pathology. They had referred to us post-
operatively for completing staging procedure within 1 month.
Finally, 23 of these patients had total abdominal hysterec-
tomy and bilateral salpingo-oophorectomy, 6 had colpohys-
terectomy, and 2 patients had inter-adnexal hysterectomy.

Pelvic lymphadenectomy was done in 18 patients. No
para-aortic lymphadenectomy was performed. Median
number of resected lymph nodes was 13 (range: 3-27).
Lymphatic metastasis was observed in 2 out of 18 patients
with clinical stage 1A and IIIB. The distribution of different
variables (age, FIGO stage, tumor size, mitotic count, and
adjuvant treatment) between the group of patients, who had
or had not lymphadenectomy done, had no significant dif-
ference (Table 1).

It should be noted that from 20 patients with stage I, 8
patients had first myomectomy in another center. Adjuvant
treatment was used in 19 patients: 13 patients were treated
with adjuvant radiotherapy, 4 patients were treated with
adjuvant chemotherapy, and 2 were treated with chemother-
apy followed by radiotherapy. Median follow-up for patients
was 28 months (range: 1-207 months).

Disease recurrence was observed in 13 cases with a
median follow-up of 14 months postoperatively: four recur-
rences were limited to the pelvic and were treated by a com-
bination of chemotherapy and surgery, four patients had both
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Table I. Comparison of patients with lymphadenectomy versus without lymphadenectomy.
Variable Lymphadenectomy groups No lymphadenectomy groups P
Mean age (years) 49 50 0.8
Menopause
Premenopausal 8 5 0.5
Postmenopausal 10 8
Surgical treatment 0.12
TAHBS 13 10
Colpohysterectomy 5 |
Inter-adnexal hysterectomy 0 2
FIGO stage 0.07
| 14 6
I-1v 4 7
Tumor size 0.59
>110mm 6 4
<[10mm 12 9
Median tumor size(cm) 15 16 0.9
Mitotic count
<I|5M/I0CG 2 8
>|5M/10CG 8 10 0.31
Lymphovascular space invasion 2 4 0.18
Adjuvant treatment 9 10 0.12
Recurrence 5 8 0.06
Died of disease 4 6 0.15

TAHBS: total abdominal hysterectomy and bilateral salpingo-oophorectomy; FIGO: International Federation of Gynecology and Obstetrics.

distant metastases and pelvic recurrence, four patients had
only distant metastasis, and one had progression disease.

At the final time of analysis, 10 patients died of the dis-
ease. The 5-year OS and DFS were 61% and 50%, respec-
tively. Clinical stage, presence of lymphovascular space
invasion, and lymph nodal dissection were found to be sig-
nificant factors for DFS on univariate analysis (Figures 1 and
2). Patients aged <50 had the best OS than older women
(p=0.03; Table 2).

A subgroup analysis of patients with early stage could not
reveal a significant difference among who had or not lym-
phadenectomy done both on DFS and the OS (p=0.2 and
0.9, respectively).

Discussion

The gold standard in primary therapy of uterine LMS is sur-
gery consisting of total abdominal hysterectomy with intact
uterine removal for women with uterine-limited disease.®
The National Comprehensive Cancer Network (NCCN)
treatment guidelines on uterine sarcoma and soft tissue sar-
coma recommend an intact “en bloc” surgical resection of
the tumor with negative pathologic margins.’

To date, the role of lymphadenectomy in the staging and
prognosis of uterine LMS remains unclear. However, in car-
cinosarcoma, lymphadenectomy was recommended by
gynecologic oncology group (GOG) study.!® Similarly, for
endometrial stromal sarcomas, lymph node dissection had a

clinical value.!’'> Many authors were focused on evaluation
of benefit and impact of lymphadenectomy of LMS; how-
ever, their results were controversial.

In our presented study, out of 31 patients operated from
LMS, most of the patients had early stage (I; 64.51%). In the
eight patients undergoing myomectomy for presumed
benign fibroids in other centers, and who were found to
have LMS on final pathology, a completion procedure with
total hysterectomy and bilateral salpingo-oophorectomy
(BSO) was done. In total, 18 patients had undergone a pel-
vic lymphadenectomy. What is pertinent in our study is that
from two patients who had lymphatic metastasis, one had
early stage.

Patients who had lymphadenectomy done had a better
median DFS (148 vs 57 months; p=0.017). However, lym-
phadenectomy was not a significant prognostic factor for OS
(p=0.7). Two others prognostic factors, stage and presence
of lymphovascular space, were found to be significant fac-
tors for DFS on univariate analysis. Patients aged <50 had
the best OS than older women (p=0.03). Our data had many
points in common with several other publications.

Ayhan et al.# included 63 patients with uterine LMS and
concluded that performing an extended lymphadenectomy
had no effect on survival. More recently, the study of Kapp
et al. included 1396 patients with uterine LMS, with 348
patients who underwent lymphadenectomy and 23 patients
(6.6%) having lymph node metastases. All lymph node-pos-
itive was found in patients with advanced stage (III and I'V).
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Figure 1. Kaplan—Meier disease-free survival curve by stage.
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Figure 2. Kaplan—Meier disease-free survival curve by impact of lymphadenectomy dissection.

No impact of lymphadenectomy on 5-year disease-specific
survival (DSS) was established.!3

Similarly, another retrospective review of 208 patients
with LMS failed to show any effect of lymph node evalua-
tion on DSS.!* Furthermore, a retrospective meta-analysis!
shows that lymphadenectomy had no statistically significant
effect on OS, so it is not recommended in uterine LMS unless
the patient has obvious extrauterine involvement, clinically
suspicious enlarged nodes, or advanced sarcomas. !

Two large series!>!7 show that positive lymph node status
was associated with decreased survival. However, another

study holds different opinions; they indicated that lymphad-
enectomy could have a survival effect in uterine sarcomas.!®
Tsikouras et al.? reported a series of 60 patients with uterine
sarcomas including LMS, and they conclude that lymphad-
enectomy in patients with early stage uterine sarcoma
decreased the recurrence and improved survival. However,
this study did not evaluate uterine LMS separately from
other uterine sarcoma types (endometrial stromal sarcoma
and malign mixed Mullerian tumor).

Several other prognostic factors that affect DFS were
cited in the literature: age,”'>!° premenopausal status,?0-2!
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Table 2. Clinicopathologic characteristics of patients and their associations with DFS and OS.
Variable value n Mean (months) DFS P Mean (months) OS P
Age, years
<50 16 137 0.1 102 0.03
>50 15 40 42
Menopausal status 0.07 0.0l
Premenopausal 18 147 108
Postmenopausal 13 39 39
Maximal tumor diameter, mm 0.5
<110 21 105 82
>110 10 104 78 0.6
Stage 0.002 0.1
Early (1) 20 140 87
Advanced (II-1V) I I5 21
Lymphovascular space 79
invasion
No 13 140 <0.001 22 0.8
Yes 18 12
Mitotic count per |10 HPF
0-15 8 112 65
>15 18 108 0.9 88 0.7
Necrosis
No 15 154 0.1 88 0.5
Yes 16 69 68
Lymph node dissection
Performed 18 148 70
Not Performed 13 57 0.0l 83 0.7
Adjuvant treatment
Yes 19 115 0.5 65 0.3
No 12 14 90

mitotic count,*’ tumor grade,'3!* stage,”!3!1419 and LVSL1®
The most important were tumor stage and grade.'3?2 The
largest analysis of women with LMS included (n=7455)
from 1998 to 2013 shows that LMS tumor size is an impor-
tant prognostic indicator. Even more, neither adjuvant treat-
ments (radiation therapy or chemotherapy) demonstrated
encouraging results in clinical prognosis in our study.

In the literature, the role of adjuvant therapy for the man-
agement of uterine LMS is controversial. Most of the studies
did not demonstrate favorable prognostic of adjuvant treat-
ments.?>>* For patients with advanced or recurrent uterine
LMS, gemcitabine and docetaxel were interesting strate-
gies.® However, the role of chemotherapy in the management
of uterine-confined disease was not clear, although the
NCCN uterine sarcoma guidelines suggest that either adju-
vant chemotherapy (doxorubicin) versus observation may be
considered in women with early stage uterine sarcoma after
hysterectomy surgery.?

It is clear that radiotherapy does not improve survival out-
comes. However, some authors demonstrate that adjuvant
radiotherapy decreases the rate of recurrence but does not
affect OS.2627 In our study, adjuvant treatment was given to
61% of patients. However, it did not improve survival and

did not decrease recurrence. Targeted therapies continue to
be explored in clinical trials for patients with metastatic
uterin LMS with progression of disease.?

In the PALETTE, a phase III trial by the European
Organisation for Research and Treatment of Cancer
(EORTC) that randomized 165 patients to pazopanib versus
placebo with metastatic uterine LMS after failure of standard
chemotherapy was conducted. This trial shows that pazo-
panib increased significantly median progression-free sur-
vival to 4.6months compared to 1.6months for placebo,
although OS was not significantly different.?

Conclusion

Hence, routine lymph node dissection is not generally rec-
ommended. Our study demonstrated that lymphadenectomy
has a statistically significant effect on DFS but not on OS.
Even though there are some limitations in our study, such as
the small number of our population, retrospective analyses,
and the lack of information on estrogen/progesterone (ER/
PR) receptors and grading, our study includes only LMS
uterine, contrary to other studies that often included a hetero-
geneous group of all sarcoma subtypes.



SAGE Open Medicine

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Ethical approval

Ethical approval for this study was obtained from the medical and
ethic committee of the Salah Azaiez Institute.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Informed consent

Informed consent was not sought for the present study, because we
have just utilized data from documents. Patients’ anonymity has
been preserved.

ORCID iD

Tounsi Nesrine https://orcid.org/0000-0002-8845-4773

References

1. Wilkinson N and Rollason TP. Recent advances in the pathol-
ogy of smooth muscle tumours of the uterus. Histopathology
2001; 39(4): 331-341.

2. Tsikouras P, Dafopoulos A, Ammari A, et al. Should lymphad-
enectomy be performed in early stage I and II sarcomas of the
corpus uteri. J Obstet Gynaecol Res 2011;37(11): 1588-1595.

3. Harlow BL, Weiss NS and Lofton S. The epidemiology of sar-
comas of the uterus. J Natl Cancer Inst 1986; 76(3): 399-402.

4. Ayhan A, Aksan G, Gultekin M, et al. Prognosticators and the
role of lymphadenectomy in uterine leiomyosarcomas. 4Arch
Gynecol Obstet 2009; 280(1): 79-85.

5. Goff BA, Rice LW, Fleischhacker D, et al. Uterine leiomyo-
sarcoma and endometrial stromal sarcoma: lymph node metas-
tases and sites of recurrence. Gynecol Oncol 1993; 50(1):
105-109.

6. LeibsohnS, d’Ablaing G, Mishell DR Jr, etal. Leiomyosarcoma
in a series of hysterectomies performed for presumed uterine
leiomyomas. Am J Obstet Gynecol 1990; 162(4): 968-974,
discussion 974.

7. Gadducci A, Landoni F, Sartori E, et al. Uterine leiomyosar-
coma: analysis of treatment failures and survival. Gynecol
Oncol 1996; 62(1): 25-32.

8. Ricci S, Stone RL and Fader AN. Uterine leiomyosarcoma:
epidemiology, contemporary treatment strategies and the
impact of uterine morcellation. Gynecol Oncol 2017; 145(1):
208-216.

9. Koh W-J, Greer BE, Abu-Rustum NR, et al. Uterine sarcoma,
version 1.2016: featured updates to the NCCN guidelines. J
Natl Compr Canc Netw 2015; 13(11): 1321-1331.

10. Major FJ, Blessing JA, Silverberg SG, et al. Prognostic fac-
tors in early-stage uterine sarcoma. Cancer 1993; 71(Suppl.
4): 1702—-17009.

11. Riopel J, Plante M, Renaud M-C, et al. Lymph node metasta-
ses in low-grade endometrial stromal sarcoma. Gynecol Oncol
2005; 96(2): 402—406.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Reich O, Winter R and Regauer S. Should lymphadenectomy
be performed in patients with endometrial stromal sarcoma?
Gynecol Oncol 2005; 97: 982; author reply 982-983.

Kapp DS, Shin JY and Chan JK. Prognostic factors and sur-
vival in 1396 patients with uterine leiomyosarcomas: empha-
sis on impact of lymphadenectomy and oophorectomy. Cancer
2008; 112(4): 820-830.

Giuntoli RL II, Metzinger DS, DiMarco CS, et al. Retrospective
review of 208 patients with leiomyosarcoma of the uterus:
prognostic indicators, surgical management, and adjuvant
therapy. Gynecol Oncol 2003; 89(3): 460—469.

SiM, Jia L, Song K, et al. Role of lymphadenectomy for uter-
ine sarcoma: a meta-analysis. Int J Gynecol Cancer 2017,
27(1): 109-116.

Tasci T, Karalok A, Taskin S, et al. Does lymphadenectomy
improve survival in uterine leiomyosarcoma. Int J Gynecol
Cancer 2015; 25(6): 1031-1036.

Seagle Sobecki-Rausch J, Strohl AE, Shilpi A, et al. Prognosis
and treatment of uterine leiomyosarcoma: a National Cancer
Database study. Gynecol Oncol 2017; 145(1): 61-70.

Hoellen F, Waldmann A, Benthin S, et al. The role of lym-
phadenectomy in uterine sarcoma: a clinical practical approach
based on retrospective analysis. Anticancer Res 2014; 34(2):
985-993.

Mayerhofer K, Obermair A, Windbichler G, et al. Leiomyosar-
coma of the uterus: a clinicopathologic multicenter study of 71
cases. Gynecol Oncol 1999; 74(2): 196-201.

Bazzocchi F, Brandi G, Pileri S, et al. Clinical and pathologic
prognostic features of leiomyosarcoma of the uterus. Tumori
1983; 69(1): 75-77.

Perrone T and Dehner LP. Prognostically favorable “mitoti-
cally active” smooth-muscle tumors of the uterus: a clinico-
pathologic study of ten cases. Am J Surg Pathol 1988; 12:
1-8.

Evans HL, Chawla SP, Simpson C, et al. Smooth muscle neo-
plasms of the uterus other than ordinary leiomyoma. Cancer
1988; 62(10): 2239-2247.

Chauveinc L, Deniaud E, Plancher C, et al. Uterine sarcomas:
the Curie Institut experience. Gynecol Oncol 1999; 72(2):
232-237.

Knocke TH, Kucera H, Dorfler D, et al. Results of postop-
erative radiotherapy in the treatment of sarcoma of the corpus
uteri. Cancer 1998; 83(9): 1972—1979.

Koh W-J, Abu-Rustum NR, Bean S, et al. Uterine neoplasms,
version 1.2018, NCCN clinical practice guidelines in oncol-
ogy. J Natl Compr Canc Netw 2018; 16(2): 170-199.
Sampath S, Schultheiss TE, Ryu JK, et al. The role of adjuvant
radiation in uterine sarcomas. Int J Radiat Oncol Biol Phys
2010; 76(3): 728-734.

Dusenbery KE, Potish RA and Judson P. Limitations of adju-
vant radiotherapy for uterine sarcomas spread beyond the
uterus. Gynecol Oncol 2004; 94(1): 191-196.

Cui RR, Wright JD and Hou JY. Uterine leiomyosarcoma: a
review of recent advances in molecular biology, clinical man-
agement and outcome. BJOG 2017; 124(7): 1028-1037.

van der Graaf WT, Blay JY, Chawla SP, et al. Pazopanib for
metastatic soft-tissue sarcoma (PALETTE): a randomised,
double-blind, placebo-controlled phase 3 trial. Lancet 2012;
379(9829): 1879-1886.


https://orcid.org/0000-0002-8845-4773



