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Abstract

Favorable factors affecting the prognosis of recurrent uterine leiomyosarcoma

Introduction: To evaluate favorable prognostic factors related to the prognosis of
recurrent uterine leiomyosarcoma (uLMS).

Materials and Methods: The database searched those diagnosed at Seoul national
university hospital for recurrent uLMS between January 2000 and December 2020.
Prognostic factors related to the treatment—free interval (TFI), treatment—related
survival (TRS), and overall survival (OS) were evaluated by using the Kaplan and
Meier and Cox proportional hazard analyses.

Results: A total of 43 patients with recurrent uLMS were included, and 25 (58.1%)
underwent secondary cytoreductive surgery (CRS). Secondary CRS improved TFI
(median, 8.1 vs. 4.6 mons; P=0.001), which was favorable factor affecting TFI (HR,
0.298; 95% CI 0.137-0.646; P=0.002). Moreover, prior treatment—{ree interval
(PTFD) longer than six months was related with better TRS (median, 9.84 vs.
22.28 mons; P <0.001) and OS (median, 16.99 vs. 51.09 mons; P <0.001), which
was also a factor improving TRS (HR, 0.298; 95% CI 0.133-0.667; P=0.003) and
OS (HR, 0.184; 95% CI 0.069-0.489; P=0.001). In 15 patients of multiple
recurrences, secondary CRS showed better TFI with borderline significance
(P=0.059).

Conclusion: These data suggest that secondary CRS is a favorable factor for TFI,
and PTFI longer than six months may be important for improving TRS and OS in
recurrent uLMS. After maximal CRS in multiple recurrences, it is expected that the
TFI can be delayed.

FR20]: Uterine neoplasm, recurrent leiomyosarcoma, prognhosis, cytoreductive
surgery, survival
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Chapter 1. Introduction

1.1. Study background

Mesenchymal uterine tumors are rare, and uterine sarcomas
account for only 1—3% of uterine malignancies (1). Among them,
uterine leiomyosarcoma (uLMS) accounts for the highest proportion
of uterine sarcomas (70%) and a significant proportion of uterine
cancer deaths (2, 3). So far, total hysterectomy with/without
oophorectomy is the standard treatment for ulLMS. Adnexal or
lymphatic spread only occurs in about 3% of early—stage, and
adnexectomy and lymphadenectomy turn out not to be independent
prognostic factors (4, 5). Although uLMS is usually diagnosed in the
early stages, it shows high recurrence rates in all stages despite
surgery and adjuvant treatment (6, 7). Despite aggressive
treatment, the recurrent rate is more than half (approximately 53%
to 71%) (8).

In recurrent disease, there is no choice but palliative care.
Patients with recurrence may consider secondary surgery, but
neither chemotherapy nor radiation therapy improves outcomes
with recurrent uLMS (9). Secondary cytoreductive surgery (CRS)
improves disease—specific survival from the first recurrence (9—
11). So, if the recurrent disease is surgically resectable, CRS with
the goal of no gross residual disease should be considered (12).
Some retrospective studies showed the surgical resection for
recurrent uLMS would provide a survival benefit. However, some
studies have even reported that surgical treatment is not so
important because ulLMS shows early hematogenous and rare
lymphatic metastasis (13, 14). Recently, adjuvant treatment such as
chemotherapy and radiation therapy has not presented a noticeable
survival benefit (7). Like this, there is no ideal treatment option for
recurrent uLMS.

The stage is the most important prognostic factor of uLMS, and
most cases are diagnosed in the early stage. But, it is hard to
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prepare for the recurrence and even more challenging to predict the

prognosis of recurrent uLMS.

1.2. Purpose of research

We conducted a retrospective study to evaluate favorable
prognostic factors related to the prognosis of recurrent uLMS. We
purposed to figure out the favorable factors for the treatment—free
interval (TFID), treatment—related survival (TRS), and overall survival

(0OS) in patients with recurrent uLMS.



Chapter 2. Body

2.1. Material and methods

Patients and methods

This study was approved by the Institutional Review Board in
advance (No. 2101—-100-1189). We reviewed the medical records
of 43 patients with recurrent uLMS diagnosed from January 2000 to
December 2020. Clinicopathologic data including age, the initial
International Federation of Gynecology and Obstetrics (FIGO) stage,
mitotic counts per 10 high power field (HPF), nuclear atypia and
tumor necrosis at initial diagnosis, types of treatment, residual
disease after primary CRS, recurrence pattern (localized versus
distant), and survival were collected.

Prior treatment—free interval (PTFI) was defined between the
time of completion of the primary treatment and the first recurrence.
Treatment—free interval (TFI) was defined between the time of the
diagnosis of the first recurrence and the time of the diagnosis of the
second recurrence. Moreover, treatment—related survival (TRS)
was defined as the time between the diagnosis of recurrence and
the patients’ death or last follow—up. Overall survival (OS) was
defined as the time from the diagnosis to the end for disease or last

follow—up.

Statistical analysis

Cox proportional hazards model was used for univariate and
multivariate analyses to evaluate the prognostic significance of
clinicpathologic features for TFI, TRS, and OS. Survival was
estimated using the Kaplan—-Meier method with the Log—rank test.
A P—value of 0.05 was considered statistically significant. For the
statistical analysis, we used SPSS software version 25.0 (SPSS Inc.,
Chicago, IL, USA).



2.2. Results

A total of 43 patients with recurrent uLMS were included during
the study period. Their clinicopathologic characteristics are
presented in Table 1. The duration of median follow—up was 100
months. The median age was 51 (range, 27—75) years, mostly
(55.8%) was stage [. The median mitotic count was 31 (/10 HPF),
mostly showed necrosis (86%) and severe atypia (65.1%) at initial

diagnosis. All patients received surgery in the initial treatment, and

most of them (81.4%) got no residual disease after primary surgery.

Twenty—five patients (58.1%) were found to be longer than six
months of PTFI, and the same number of patients (58.1%) received
secondary CRS. The rates of distant metastasis were relatively high
in first recurrence or second recurrence, respectively (60.5%,
65.1%).

Univariate and multivariate analyses were carried out to verify
favorable prognostic factor for TFI, TRS, and OS. First, only
secondary CRS improved TFI (median, 8.1 vs. 4.6 mons; P=0.001)
(Figure 1), which was favorable factors affecting TFI (HR, 0.298;
95% CI 0.137—0.646; P=0.002) (Table 2). And, only PTFI longer
than six months was a significant variable for TRS (HR, 0.298; 95%
CI 0.133-0.667; P=0.003) (Table 3), and OS (HR, 0.184; 95% CI
0.069-0.489; P=0.001) (Table 4). It improved TRS (median, 9.84
vs. 22.28 mons; P <0.001) (Figure 2A), and OS (median, 16.99 vs.
51.09 mons; P <0.001) (Figure 2B).

There was a total of 15 patients with multiple recurrences
among recurrent uLMS patients. Among them, secondary CRS
showed better TFI with borderline significance (P=0.059). There
was no statistically significant difference in the survival rate
(Figure 3). Among the recurrent ulLMS patients with multiple
recurrences, a total of 9 patients received secondary CRS. We
analyzed whether residual tumor after secondary CRS affected TFI,
OS, and TRS in these patients, and there was no statistical

significance (Figure 4).



2.3. Conclusion

Despite appropriate primary treatment (almost all primary CRS),
uLMS shows an aggressive disease pattern with a high risk of
recurrence and poor clinical outcome. Standard therapy for
recurrent disease is not fixed. So, the goal of this investigation was
to evaluate the favorable prognostic factors in recurrent uLMS.

This study's retrospective analysis of 43 patients with
recurrent uLMS demonstrated possible prognostic factors for TIF,
TRS, and OS. Secondary CRS was associated with a significant
improvement in TFI. In other words, if the recurrent disease is
surgically resectable, CRS with the goal of no gross residual
disease should be considered to extend the period until the
secondary recurrence.

A few studies on the prognostic factors related to surgical
resection for recurrent uLMS have previously been published (10,
15—22). According to them, prolonged time to recurrence (longer
than six or twelve months) was frequently raised prognostic factor.
Other mentioned factors are optimal resection, initial FIGO stage,
site of recurrence, and the number of recurrences. Probably, time
to recurrence is an implied factor of tumor biology, in line with what
i1s discussed in ovarian cancer. For epithelial ovarian cancer, one of
the most dependent on surgical factors in gynecologic cancers, a
disease—free interval greater than six months is associated with
improved survival outcomes.

Our data demonstrated that PTFI longer than six months was
the strongest factor associated with a better outcome. It showed
improvement of TRS and OS. And, after maximal CRS in multiple
recurrences, it is expected that the TFI can be delayed even if
there 1s no significant difference in the survival regardless of
residual tumors.

This study has some limitations. The analysis was done based
on retrospectively collected data, with the small number of cases
and missing data on treatments related to prognosis. Despite the

shortcoming of this study, we have drawn some meaningful
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conclusions. This study suggested favorable prognostic factors for
TFI, TRS, and OS. It would be better to increase the number of
cases through multicenter research or through meta—analysis to
increase the reliability of the study in the future.

Conclusively, we demonstrated that secondary CRS are favorable
factors for TFI, and longer than six months of PTFI may be important for
improving TRS and OS in recurrent uLMS. Even in multiple recurrences,
secondary CRS can help delay the second recurrence. This result may
be helpful in counseling patients with recurrent uLMS. Despite some
limitations, these results provide useful messages to patients with

recurrent uLMS and physicians.



References

1. Amant F, Coosemans A, Debiec—Rychter M, Timmerman D,
Vergote I. Clinical management of uterine sarcomas. Lancet Oncol.
2009;10(12):1188-98.

2. Gadducci A, Landoni F, Sartori E, Zola P, Maggino T, Lissoni
A, et al. Uterine leiomyosarcoma: analysis of treatment failures and
survival. Gynecol Oncol. 1996;62(1):25—-32.

3. Ricci S, Stone RL, Fader AN. Uterine leiomyosarcoma:
Epidemiology, contemporary treatment strategies and the impact of
uterine morcellation. Gynecol Oncol. 2017;145(1):208—-16.

4. Kapp DS, Shin JY, Chan JK. Prognostic factors and survival
in 1396 patients with uterine leiomyosarcomas: emphasis on impact
of lymphadenectomy and oophorectomy. Cancer. 2008;112(4):820—
30.

5. Zivanovic O, Jacks LM, Iasonos A, Leitao MM, Soslow RA,
Veras E, et al. A nomogram to predict postresection b—year overall
survival for patients with uterine leiomyosarcoma. Cancer.
2012;118(3):660—9.

6. Giuntoli RL, 2nd, Metzinger DS, DiMarco CS, Cha SS, Sloan
JA, Keeney GL, 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—9.
7. Foley OW, Rauh—Hain JA, Clemmer J, Clark RM, Hall T,

Diver EJ, et al. Trends in the treatment of uterine leiomyosarcoma
in the Medicare population. Int J Gynecol Cancer. 2015;25(3):453—
8.

8. Major FJ, Blessing JA, Silverberg SG, Morrow CP, Creasman
WT, Currie JL, et al. Prognostic factors in early—stage uterine
sarcoma. A Gynecologic Oncology Group study. Cancer. 1993;71 (4
Supp)):1702-9.

9. Gockley AA, Rauh—Hain JA, del Carmen MG. Uterine
leiomyosarcoma: a review article. Int J Gynecol Cancer.
2014;24(9):1538—42.

10. Giuntoli RL, 2nd, Garrett—Mayer E, Bristow RE, Gostout BS.
Secondary cytoreduction in the management of recurrent uterine
leiomyosarcoma. Gynecol Oncol. 2007;106(1):82—8.

11. Nakamura K, Kajiyama H, Utsumi F, Suzuki S, Niimi K,
Sekiva R, et al. Secondary cytoreductive surgery potentially
improves the oncological outcomes of patients with recurrent
uterine sarcomas. Mol Clin Oncol. 2018;8(3):499-503.

7 -":lx_! _'q.l.'\-' ik



12. Leitao MM, Zivanovic O, Chi DS, Hensley ML, O'Cearbhaill R,
Soslow RA, et al. Surgical cytoreduction in patients with metastatic
uterine leilomyosarcoma at the time of initial diagnosis. Gynecologic
Oncology. 2012;125(2):409—-13.

13. Leitao MM, Sonoda Y, Brennan MF, Barakat RR, Chi DS.
Incidence of lymph node and ovarian metastases in lelomyosarcoma
of the uterus. Gynecol Oncol. 2003;91(1):209—-12.

14. Paik ES, Kang JH, Kim J, Lee YJ, Choi CH, Kim TJ, et al.
Prognostic factors for recurrence and survival in uterine
leiomyosarcoma: Korean single center experience with 50 cases.
Obstet Gynecol Sci. 2019;62(2):103—11.

15. Bacalbasa N, Balescu I, Dima S, Brasoveanu V, Popescu I.
Prognostic Factors and Survival in Patients Treated Surgically for
Primary and Recurrent Uterine Leiomyosarcoma: A Single Center
Experience. Anticancer Research. 2015;35(4):2229—-34.

16. Bernstein—Molho R, Grisaro D, Soyfer V, Safra T, Merimsky
O. Metastatic Uterine Leiomyosarcomas A Single—Institution
Experience. International Journal of Gynecological Cancer.
2010;20(2):255-60.

17. Burt BM, Ocejo S, Mery CM, Dasilva M, Bueno R,
Sugarbaker DJ, et al. Repeated and Aggressive Pulmonary
Resections for Leiomyosarcoma Metastases Extends Survival.
Annals of Thoracic Surgery. 2011;92(4):1202-7.

18. Hoang HL, Ensor K, Rosen G, Leon Pachter H, Raccuia JS.
Prognostic factors and survival in patients treated surgically for
recurrent metastatic uterine leiomyosarcoma. Int J Surg Oncol.
2014;2014:919323.

19. Leitao MM, Brennan MF, Hensley M, Sonoda Y, Hummer A,
Bhaskaran D, et al. Surgical resection of pulmonary and
extrapulmonary recurrences of uterine leiomyosarcoma. Gynecol
Oncol. 2002:;87(3):287—-94.

20. Rauh—Hain JA, Hinchcliff EM, Oduyebo T, Worley MJ, Jr.,
Andrade CA, Schorge JO, et al. Clinical outcomes of women with
recurrent or persistent uterine leilomyosarcoma. Int J Gynecol
Cancer. 2014;24(8):1434—40.

21. Bizzarri N, Ghirardi V, Di Fiore GLM, De laco P, Gadducci A,
Casarin J, et al. Secondary cytoreductive surgery in recurrent
uterine leiomyosarcoma: a multi—institutional study. Int J Gynecol
Cancer. 2019;29(7):1134—40.

22. Cybulska P, Sioulas V, Orfanelli T, Zivanovic O, Mueller JJ,
Broach VA, et al. Secondary surgical resection for patients with
recurrent uterine leilomyosarcoma. Gynecol Oncol.
2019;154(2):333-7.



A o op L L BN <o “ R M
. T I X ol I %W
B ~% o .fdﬂ 5.0 P /\(\ﬁ
oy oy 2 7 X = 8o S i — &t
o K= G = o 0 — PP e o WM N0
He N x W oL T © S - L — =
=5 It W o & oF SH S KN o
o N 0w T o N Moo M il
= — W ™ = L kN B A, o omo M BRI
ER S — BEONT KR o
P ¥ wo  MEF ogoege_ TLVY
ﬂﬁrooﬁﬂ_bud% mmoﬂm_,_AlAM mw_owowﬂ .%ﬂmﬂp
o — . = N ! R
PoBgh HIgmo mh TFgdg
N T A I
T o ol = " DA L Ne Ak ok
W LTI s TN E X8R 0
= X - Mo = ﬂMO o " = o o
K N R BoaWla B Ay
TR L, B <~ = 5% N T Mo o o5 Ak S = N
ﬁJJIHE MJ KX 0% =0 w 2 LoT ) 9
PR = Ko S 9 %aﬂm,,mgﬁooo.s
X! 7o o o o) A ™oL n N o =
_ o B - T Mﬂ;%%%%]P__Ar
L 3 — WO e B N - P!
= P x o o T o g ﬂ RIS y 55
X o B X o — A . P .
ix%gﬂu%o S PN SR Ay S E
R MEE I Nk 2 B T O
- " B = N K oo N X0 m 5% = o | g
N~ = — W o =y °° % N N Nlo
= onr NN X iy T N Tr ol Mo © B w ~
. _ ) N X o= o 3 !
ST I o TR T A =
CE F gt m e aT e MDY
R o — oy~ © O
%_moﬁuﬁodlﬂ_w@oﬂvﬂlu_ld;a oqmﬁ7%o%w
Ppd RO SRRT X R 220 @
N =1 o ox 0 MO N _/A.y.v
e E S T an L Baws g
R oA o] @l o) T R o B AT VAT W T RN o w & B M
EXTRRTEHEPTAR BT PRNET S SR

bt

<]

RS

)

Zl

Sl A 23

d Ae

154 9
S Bk (P=0.059).

v}k
=

.

o

Hel

A 7717ke] % 7h

b A= A

s

713 (F%7k, 16.99 vs. 51.09 71, P <0.001) 2 7
ke]

o]

=
ZE:

28



o]
o

BL
fife)

o
T
ol
ojp
)

el

A A, A

F90l:

8} H: 2018—-26860

T

>-Tf) 8}

L

_H

10



Tables

Table 1. Clinical and pathological characteristics of the patients

Characteristics All patients

No. of patients (% of patients) (n=43)
Age (median, range, mons) 51 (27-75)
FIGO stage
I 24 (55.8)
II 4 (9.3)
111 4 (9.3)
IV 11 (25.6)
Mitotic count (median, range, /10 HPF) 31 (7—137)
Necrosis at initial diagnosis
Yes 37 (86)
No 3 (7)
Atypia at initial diagnhosis
Mild 0 (0)
Moderate 10 (23.3)
Severe 28 (65.1)
Treatment at initial diagnosis
Surgery alone 11 (25.6)
Surgery+Chemotherapy 27 (62.8)
Surgery+Radiotherapy 4 (9.3)
Surgery+Chemotherapy+Radiotherapy 1 (2.3)
Residual disease after primary surgery
Yes 7 (16.3)
No 35 (81.4)
Prior treatment—free interval (PTFI)
< six months 18 (41.9)
> six months 25 (58.1)
Recurrence pattern (1% recurrence)
Localized 15 (34.9)
Distant 26 (60.5)
Treatment at 1% recurrences
Surgery alone 3 (7)
Surgery+Chemotherapy 19 (44.2)
Surgery+Radiotherapy 1 (2.3)
Surgery+Chemotherapy+Radiotherapy 2 (4.7)
Chemotherapy = Radiotherapy 16 (37.2)
Secondary cytoreductive surgery (CRS)
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Yes 25 (58.1)

No 18 (41.9)
Recurrence pattern (2rld recurrence)

Localized 8 (18.6)
Distant 28 (65.1)
Duration of follow up (median, range, mons) 100 (15—298)

FIGO, International Federation of Gynecology and Obstetrics; HPF,
high power field;

12 -":I'-\._E "%;:' L



Table 2. Factors affecting treatment—free interval in 43 patients with recurrent uterine leiomyosarcoma

Treatment—free interval

Variables — S—
Univariate HR (95% CI) P—value Multivariate HR (95% CI) P—value

Age (=50 vs. >50) 0.887 (0.454—-1.732) 0.726 - —
FIGO stage (I vs. II-1V) 1.213 (0.618-2.381) 0.574 - -
Mitotic counts 1.896 (0.943-3.812) 0.073 - -
(<30 vs. >30/ 10 HPF)
Tumor necrosis (No vs. Yes) 1.207 (0.364—-4.001) 0.759 - -
Atypia (moderate vs. severe) 1.888 (0.758—4.704) 0.172 - -
Residual disease after primary 2.069 (0.842-5.082) 0.113 - -
CRS (No vs. Yes)

1% recurrence pattern 1.619 (0.663—3.953) 0.290 - -
(localized vs. distant)
Secondary CRS (No vs. Yes) 0.318 (0.152—-0.665) 0.002 0.298 (0.137-0.646) 0.002
PTFI (< six vs.> six months) 0.450 (0.228-0.886) 0.021 — -

HR, hazard ratio; CI, confidential interval; FIGO, International Federation of Gynecology and Obstetrics; HPF, high—

power field; CRS, cytoreductive surgery; PTFI, Prior treatment—free interval
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Table 3. Factors affecting treatment—related survival in 43 patients with recurrent uterine leiomyosarcoma

Variables - Treatment—related éurv.ival
Univariate HR (95% CI) P—value Multivariate HR (95% CI) P—value

Age (=50 vs. >50) 0.990 (0.508-1.929) 0.976 - -
FIGO stage (I vs. II-1V) 1.636 (0.829-3.231) 0.156 - -
Mitotic counts 1.853 (0.927-3.704) 0.081 — -
(<30 vs. >30/ 10 HPF)
Tumor necrosis (No vs. Yes) 1.688 (0.503-5.662) 0.396 — -
Atypia (moderate vs. severe) 1.209 (0.531—-2.750) 0.651 - -
Residual disease 2.575 (0.990-6.700) 0.053 - -
after primary CRS (No vs. Yes)

1% recurrence pattern 3.728 (1.252—-11.102) 0.018 - -
(localized vs. distant)
Secondary CRS 0.406 (0.198-0.834) 0.014 - -
PTFI (= six vs.> six months) 0.223 (0.103-0.483) <0.001 0.298 (0.133-0.667) 0.003

HR, hazard ratio; CI, confidential interval; FIGO, International Federation of Gynecology and Obstetrics; HPF, high—

power field; CRS, cytoreductive surgery; PTFI, Prior treatment—{free interval
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Table 4. Factors affecting overall survival in 43 patients with recurrent uterine leiomyosarcoma

Variables _ Overall survi\Tal .
Univariate HR (95% CI) P—value Multivariate HR (95% CI) P—value

Age (=50 vs. >50) 1.412 (0.692—2.878) 0.340 - -
FIGO stage (I vs. II-1V) 1.661 (0.837—3.297) 0.147 - -
Mitotic counts 2.030 (1.011-4.076) 0.047 - -
(<30 vs. >30/ 10 HPF)
Tumor necrosis (No vs. Yes) 1.203 (0.363—3.987) 0.762 - -
Atypia (moderate vs. severe) 1.486 (0.648-3.404) 0.349 - -
Residual disease after primary 2.849 (1.078-7.531) 0.035 - -
CRS (No vs. Yes)

1% recurrence pattern 0.388 (0.195-0.772) 0.007 - -
(localized vs. distant)
Secondary CRS 0.113 (0.046—0.274) <0.001 - -
PTFI (= six vs.> six months) 2.030 (1.011-4.076) 0.047 0.184 (0.069-0.489) 0.001

HR, hazard ratio; CI, confidential interval; FIGO, International Federation of Gynecology and Obstetrics; HPF, high—

power field; CRS, cytoreductive surgery; PTFI, Prior treatment—free interval
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Figures

Figure 1. Comparison of treatment—free interval (TFI) between
secondary cytoreductive surgery (CRS) and chemotherapy or
radiotherapy alone for 43 patients with recurrent uterine

leiomyosarcoma
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Figure 2. Comparison of treatment—related survival (TRS) (A) and

overall survival (OS) (B) between less than six months and more

than six months of prior treatment—free interval (PTFI) in 43

patients with recurrent uterine leiomyosarcoma
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Figure 3. Comparison of treatment—free interval (TFI) (A),
treatment—related survival (TRS) (B), and overall survival (OS) (C)
between secondary cytoreductive surgery (CRS) and chemotherapy
or radiotherapy alone in 15 patients with multiple recurrences of

recurrent uterine leiomyosarcoma
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Figure 4. Comparison of treatment—free interval (TFI) (A),
treatment—related survival (TRS) (B), and overall survival (OS) (C)
according to a residual tumor or not after secondary cytoreductive

surgery in 9 patients with multiple recurrences of recurrent uterine

leiomyosarcoma
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