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Multimodality therapy in uterine sarcoma

Bo Sung Yoon, M.D., Young Tae Kim, M.D., Jae Wook Kim, M.D.

Department of Obstetrics and Gynecology, Women’s Cancer Clinic,

Yonsei University College of Medicine, Seoul, Korea

Uterine sarcomas have been known for the poor prognosis and high mortality rate. In addition, since uterine sarcomas are a rare group and

heterogenous group of tumors with many pathologic subtypes, it is difficult to define optimal management in patients with uterine

sarcoma. Total abdominal hysterectomy and bilateral salpingo-oophorectomy have been considered as the cornerstone of treatment for

patients with uterine sarcoma, although the efficacy of adnexectomy or lymphadenectomy is still controversial in several subtypes. Also,

the role of adjuvant therapy including chemotherapy or radiotherapy remains unclear, although many studies support a possible benefit

in terms of progression-free interval or pelvic control. In advanced uterine sarcoma, through the clinical trial, doxorubicin for

leimyosarcoma and ifosfamide alone or with combination cisplatin for mixed mesodermal sarcoma represent reasonable therapeutic options.

Recently gemcitabine combined with docetaxel has shown promising results for patients with leiomyosarcoma and there are currently some

ongoing randomized clinical trials through the Gynecology Oncology Group. In conclusions, multi-institution, randomized clinical trials

by histological stratification or accounting to the difference in natural history are more needed actively in patients with uterine sarcoma.
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Table 1. Ober classification of uterine sarcomas
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Homologous Heterologous
Pure Pure
Stromal sarcoma (endolymphatic stromal myosis) Rhabdomyosarcoma
Leiomyosarcoma Chondrosarcoma
Angiosarcoma Osteosarcoma

Fibrosarcoma
Mixed
Carcinosarcoma

Liposarcoma
Mixed
Mixed miillerian tumors (mixed mesodermal tumor)

Table 2. Classification of uterine sarcomas endorsed by the

Gynecologic Oncology Group (GOG)

Leiomyosarcomas
Endometrial stromal sarcomas
Mixed homologous miillerian sarcomas (carcinosarcoma)

Mixed heterologous miillerian sarcomas (mixed mesodermal sarcoma)

Other uterine sarcoma
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Fig. 1. Algorithm for surgical treatment of leiomyosarcoma.
BSO, bilateral salpingo-oophorectomy; HPF, high-power field by
40x objective; LA, lymphadenectomy; MI, mitotic index; TAH,
total abdominal hysterectomy; TVH, total vaginal hysterectomy.
* Paraaortic lymphadenectomy if pelvic nodes are positive.

#* In advanced stages taking into consideration medical
condition and quality of life.

(Adapted from Winter et al., Gynecologic cancer: controversies
in management. Philadelphia: Elsevier, 2004:306)

Adenosarcoma

Carcinosarcoma

v v
Low risk High risk Homologous/heterologous

Cervix stroma invasion

Absence of Sarcomatous overgrowth

high risk criteria Serous papillary, clear cell Advanced stages

Deep myometrial invasion
LSVI
Cervix stroma invasion

Spread outside the uterus

v

Treatment

Peritoneal cytology; »
TAH+BSO/optional
RAH; Omentectomy;

Pelvic LA*/paraarot. LA; Debulking**

Fig. 2. Algorithm for surgical treatment of mixed mesodermal
tumor. BSO, bilateral salpingo-oophorectomy; LA, lymphade-
nectomy; LVSI, lymphovascular space involoment; RAH, radical
abdominal hysterectomy; TAH, total abdominal hysterectomy.

* Paraaortic lymphadenectomy if pelvic nodes are positive.

** In advanced stages taking into consideration medical
condition and quality of life.

(Adapted from Winter et al., Gynecologic cancer: controversies
in management. Philadelphia: Elsevier, 2004:307)
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(3) Endometrial stromal sarcoma
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| Endometrial stromal sarcoma

Stage I/11 Stage III/IV |

A4

Treatment Treatment

Peritoneal cytology
TAH+BSO

Peritoneal cytology
TAH+BSO

Omentectomy Omentectomy

Pelvic/paraarot. LA"
Debulking™

Fig. 3. Algorithm for surgical treatment of endometrial stromal
sarcoma. BSO, bilateral salpingo-oophorectomy; LA,
lymphadenectomy; TAH, total abdominal hysterectomy.

* Paraaortic lymphadenectomy if pelvic nodes are positive.

** In advanced stages taking into consideration medical
condition and quality of life.

(Adapted from Winter et al., Gynecologic cancer: controversies
in management. Philadelphia: Elsevier, 2004:306)

2) S5t (Chemotherapy)
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(Systemic chemotherapy in advanced uterine
sarcoma)
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Table 3. Randomized controlled trials in patients with uterine sarcoma

Study No. of Treatment CR (%) PR (%) Median Median
patients/arm PFS survival
(months) (months)
Sutton, 2000" 102 MMT 1.5 g/m2 IV ifosfamide for 5 days every 25 (26%) 12 (13%) 4.0 7.6
3 weeks
92 MMT 1.5 g/m® IV ifosfamide + 20 mg/m® IV 29 33%) 21 (24%) 6.0 9.4
cisplatinum for 5 days every 3 weeks
Muss, 19852 21 LMS 60 mg/m’> IV doxorubicin 1 (4%) 4 (15%) 5.1 11.6
/21 MMT every 3 weeks
17 LMS 60 mg/m’ IV doxorubicin + 500 mg/m’ 2 (8%) 3 (11%) 4.9 10.9
/30 MMT IV cyclophosphamide every 3 weeks
Omura, 1983 28 LMS 60 mg/m> IV doxorubicin every 3 weeks - 7 (25%) 3.5 7.7
20 LMS 60 mg/m2 IV doxorubicin every 3 - 6" (30%) 55 7.3
weeks + 250 mg/m’ IV DTIC daily
for 5 days every 3 weeks
Omura, 1983 41 MMT 60 mg/m’ IV doxorubicin every 3 weeks - 4" (10%) 35 7.7
31 MMT 60 mg/m2 IV doxorubicin - 7" (23%) 5.5 7.3

+ 250 mg/m’ IV DTIC every 3 weeks

CR, complete response; DTIC, dimethy triazenoimidazole carboxamide; IV, intravenous; LMS, leiomyosarcoma; MMT, mixed
mesodermal tumor; NR, not reported; PFS, progression-free survival; PR, partial response.

* Complete + partial responses.
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(=0.0D% $ol Aol gLk Ak S
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S40% Qg AR} % o] WAlslgon], of %
4e R 7AFE R RS (granulocy -
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A

failure)i’i U 2] 1782 Ak A0 R Qg &
4] ¥]=% (hemorrhagic stroke) O & APYsIAaL, o]
2 YA T 8-S Fol7] Al AIE ZRbol A
sttt WhHO| ifosfamides T2 ARSSE 7=
SHOR QIS APTARE WAESHA] QkSlT) (Table 4).
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Table 4. Grade 3 or 4 hematological and GI adverse effects observed in patients included in RCTs

Study Treatment Leukopenia  Thrombocytopenia Neutropenia  Anemia GI

Sutton, 2000 1.5 g/m’ IV ifosfamide 59 (59%) 5 (5%) 36 36%) 8 (8%) 1 (1%)
1.5 g/m® IV ifosfamide + 87 (97%) 58 (64%) 60 (67%) 17 (19%) 4 (4%)
20 g/m2 IV cisplatinum

Muss, 1985%° 60 mg/m’ IV doxorubicin 5 (10%) 0 NR NR NR
60 mg/m2 IV doxorubicin + 19 (35%) 0 NR NR NR
500 mg/m” IV cyclophosphamide

Omura, 1983”60 mg/m* IV doxorubicin 13 (16%) 3 (4%) NR NR 2 (2%)
60 mg/m> IV doxorubicin + 31 (35%) 11 (13%) NR NR 8 (9%)

250 mg/m” IV DTIC

DTIC, dimethyl triaxenoimidazole carboxamide; GI, gastrointestinal; IV, intravenous; NR, not reported; RCT, randomized

controlled trial.
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FEIBHAl 2 (p€0.05) HHgE& HAARE A A&
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grade 37} 4] Tols W SlgakAle] BAo| v 417}
sHA| s
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A, Leiomyosarcoma
a, 12} &9HA| (first—line chemotherapy)

A B A A BESE (leiomyos—
arcoma)?] T A 2= doxorubicin¥} ifosfamide
7h 7P aapAQl ofAl® oA Sl 1980 Hhell
Hannigan 577} Omura $7& 350t} doxorubicin
60 mg/m*S AFE-8F0] 10-25%2) HES-8-2 W gjrial
31991, 19929¥ Sutton S57C 3599 3HAlofA
ifosfamide 1.5 g/m’/dayS 52 QI Eojalo] 17%2)
WS-8 Hiskict

I Qo 13} FAl R ARESte] Hhgas KAl
gt A5 T oFAQl Z$-olli= topotecan,™
cisplatinum™3} etoposide” 7} 9Jal
ol QM o g AL85F 9FA|= doxorubicin¥}t cyclo—

phosphamide w3} *

paclitaxel,25

doxorubicin, mitomycini}
hydroxyurea®} DTIC, etoposide
W ol gk

cisplatinum w3} *
W3} * ifosfamide®} doxorubicin®)
oA ZatH oz HORS uf whal gHofio] HRs-g-o
0-17% AR AxT AAE WIAT, Wekel A
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=4 ERE A el (Table 5).
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Table 5. Response rate to various treatments as first-line chemotherapy for uterine leiomyosarcoma

Study No. of Treatment CR (%) PR (%) Median Median

patients PFI survival

(months) (months)
Miller, 2000** 36 Topotecan 1 (3%) 3 (8%) NR NR
Sutton, 1999% 33 Paclitaxel 3 (9%) 0 NR NR
Thigpen, 19917 33 Cisplatinum 0 1 (3%) NR NR
Thigpen, 1996 28 Etoposide 0 0 2.1 9.2
Sutton, 1992% 35 Ifosfamide 0 6 (17%)  NR 6.0
Edmonson, 2002%* 35 Mitomycin + doxorubicin 3 (9%) 5(14%) NR 6.3

+ cisplatinum

Currie, 1996% 38 Hydroxyurea + DTIC + VP-16 2 (5%) 5 (13%) NR 15
Sutton, 1996 33 Ifosfamide + doxorubicin 1 (3%) 9 27%)  NR NR

CR, complete response; DTIC, dimethy triazenoimidazole carboxamide; NR, not reported; PFI, progression-free interval; PR,

partial response.

Table 6. Response rate to various treatments as second-line chemotherapy for uterine leiomyosarcoma

Study No. of Treatment CR (%) PR (%) Median Median

patients PFI survival

(months) (months)
Asbury, 1998°' 26 Amonafide 0 1 (4%) NR NR
Asbury, 1995% 20 Aminothiadiazole 0 0 NR NR
Rose, 1998 29 Etoposide 0 2 (7%) 2.1 7.6
Slayton, 1991** 24 Diaziquone 0 0 NR NR
Gallup, 2003 48 Paclitaxel 2 (4%) 2 (4%) 15 12.1
Look, 2004 44 Gemcitabine 1 (2%) 8 (18%) NR 6.3
Smith, 2002% 23 Oral trimetrexate 0 1 (4%) 22 7.2
Hensley, 2002 34 Gemcitabine + docetaxel 3 (9%) 15 (44%) 5.6 17.9

CR, complete response; NR, not reported; PFI, progression-free interval, PR, partial response.

b. 2} @A (second—line chemotherapy)

o] ol the ofAl® A RE WUH A=) A
S oA o R AREEE Tl QWO R amonafide,”
aminothiadiazole,32 oral e’coposide,83 diazic;[uone,84
paclitaxel,” gemcitabine” 9 oral trimetrexate’ 7}
Ql9lal, WekQW o2 doxorubicind} DTIC #H3H”
gemcitabineT} docetaxel HW3al*® So] )t} (Table 6).
o] 58] Whg-&-2 thiEo] 10% olsklAINE, 2000ty
of Bi¥l AW & Look 52 GOG 97to] Awz

gemcitabine THE O & ARESH 74 HES-2-0] 20%% 1L,

-

FH o,

Hensley 52 gemcitabine¥} docetaxel S Hala}
- HkgE0] 53%ctal Harsto] A Yl Xy H2k
FEo)4] gemcitabine®] &74&Q1 A2 AAFSIAA
w2}k gemcitabine®} docetaxel®] Ao T&ﬁ%
Ol S o] BE| RSE|al Qo A tfE X Eo
SIL QAR AN W A AR HEes
(recurrent or persistent leiomyosarcoma)oflx] 2}
?‘%OPxﬂi gemcitabinel} docetaxelS ARE-SH 24F ¢
JAIF (GOG #131G)0] Aol 1, w5t S 2
7_%@ e HEIEE (recurrent or advanced
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Table 7. Response rates to various treatments of uterine mixed mesodermal tumors

Study No. of Treatment CR (%) PR (%) Median Median

patients PFI survival

(months)  (months)
First-line chemotherapy
Sutton, 1989*° 28 Ifosfamide 5 (18%) 4 (14%) 3.1 NR
Thigpen, 19917 63 Cisplatinum 5 (8%) 7 (11%) NR 7.0
Currie, 1996" 32 Oral hydroxyurea + DTIC 2 (6%) 3 (9%) 6.3 NR
+ VP-16

Second-line chemotherapy
Asbury, 1998* 16 Amonafide 0 1 (6%) NR NR
Asbury, 1996% 22 Aminothiadiazole 0 1 (5%) NR NR
Curtin, 2001* 44 Paclitaxel 4 (9%) 4 (9%) 43 NR
Slayton, 1991% 23 Diaziquone 0 1 (4%) NR NR
Fowler, 2002* 21 Oral TMTX 0 1 (4%) NR NR

CR, complete

response;

DTIC, dimethy triazenoimidazole carboxamide; 1V,

intravenous; NR, not reported; PFI,

progression-free interval, PR, partial response; TMTX, trimetrexate; VP-16, etoposide.

A phase II evaluation of docetaxel and gemcitabine plus G-CSF in the
treatment of recurrent or advanced leiomyosarcoma of the uterus

GOG #87L

- Leiomyosarcoma of
the uterus
- No prior pelvic

radiation

Gemcitabine

900mg/m”* IV days 1 and 8
Docetaxel

100mg/m? IV day 8
G-CSF

Sug/kg/day SQ, days 9-15 or
Neulasta

6mg SQ, day 9
(Each 21 days period will be

considered on course)

- Leiomyosarcoma of
the uterus

- Prior pelvic radiation

Gemcitabine

675mg/m’ IV days 1 and 8
Docetaxel

75mg/m® IV day 8
G-CSF

Sug/kg/day SQ, days 9-15 or
Neulasta

6mg SQ, day 9
(Each 21 days period will be

considered on course)

Until  progression  of
disease or adverse effects

prohibit further therapy.

Fig. 4. GOG protocol #87L

leiomyosarcoma) ol A 12} A2 ARE-5l= t}7]3t
55 YAAE (GOG #87L)o] AldYE|al glal Ay
7eke)an
SF5F soft tissue sarcoma A} A gemcitabine
£} gemcitabine 4 docetaxel W] WH-8-2 H|WL
Sl= HARQ] 3AF AFAIE (randomized phase III
clinical trial)¢] ZIYE]al 9131, 2= Ay} L= )

Qlth (Fig. 4). ESl leiomyosarcomas

El 14;1

C. Mixed mesodermal tumor
a. 12} A (first—line chemotherapy)
Mixed mesodermal tumorofA @ A==
ifosfamide®@} cisplatin®] 74 aI}ZQ] LA =
oA 9t GoG AG¥e| wEwW ifosfamide 1.5
mg/m* S 5AUTt 45 A0 R ARERE 79 32%2] HES-
85 B9 om Thigpen 52 cisplatin 50 mg/m’S
of 35=ufeh ARGSE - 19%9] ka2 Heltkal 9t
c} W3l oA 2= hydroxyurea?} etoposide, 1T
31 DTICE AFEsl A9} 9o vle-9.0 15959t}
(Table 7)."" E3F 20039 F9 SHE7] 4] the
Research and

European  Organization for

Treatment of Cancer (EORTC)o|A] Algjal oI+t
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(EORTC #55923)"¢0] W= carcinosarcoma@Faol 4]
cisplatin,
platinum—based U X =2 A| A HF--L-0] 56%= L}
Epia Waskgon, o] % el 220915, 7
F AEE (median survival)2 267[1€o]gfal st

doxorubicin Y ifosfamideE ARESl=

D. Second—line chemotherapy

ozt AR AgEFolA ARES oFAIES
amonafide,42 aminothiadiazole, 4 paclitaxel, "
diaziquone,” trimetrexateth. *® s}x|uF 20014
o) vhgld pachtaxel 170 mg/m’E 35 7+
Ao AME 49 B0l 18%% U 2 019101]
= HIE 10% o]5ke] HES-&& Ail= A %3}t (Table
6). 2004¥ Toyoshima 572 69| carcinosarcoma
SA=| A paclitaxel 175 mg/m2i’J( carboplatin AUC

o 3% 7120 R Rofal . 6%  4152] FAollA 9
HsE Hal, progression—free interval-S 187]]
¥ median survival2 257]€o|lkal B 3151}

Curtins

A phase III trial of ifosfamide versus ifosf:

de plus paclitaxel in patients with
advanced, persistent or recurrent carcinosarcoma (mixed mesodermal turmos)

of the uterus

GOG #161

- Advanced, persistent or recurrent mixed
mesodermal tumors of the uterus

- Stage I1I, IV

‘RANDOMIZE]

Regimen 1 Regimen IT
Ifosfamide Ifosfamide
2.0g/m’/d* x 3d, IV q 3 weeks x 8 courses 1.6g/m%d* x 3d, IV
Paclitaxel

135mg/m” by 3 hour infusion on day 1
G-CSF
Sug/kg/d beginning day 4

Repeat q 3 weeks x 8 courses

* Initial dose reduced to 1.2g/m?d x 3 d if prior whole pelvic radiotherapy

Fig, 5. GOG protocol #161,

ukebA] @A GOG groupolli= A, A& &2

AJEFA] carcinosarcoma (mixed mesodermal tumor)
ghato A ifosfamide WO = ARERF 92}
ifosfamide®} paclitaxel> Wglolo] ARESH 299 &
W= Blask= 34F AARAF (GOG #161)0] RgiZo]r]
AW 7vEaL St (Fig. 5).

E. Endometrial stromal sarcoma
Endometrial stromal sarcoma+= - E&-0]A4 24F
WA Al thE A5 JHEsto] AlRie 71
= A57F diF2o|ct, webA endometrial stromal
sarcoma®f| Al I S AP/ 9l Hol4dQl A5
A e o m RIS ARESE A 24 A
©2] 15749l flck Sutton 572 o] o] ohE &
AE Fofubz] ¢k 2189 endometrial stromal
sarcoma 3FA}ol7] ifosfamide 1.5 mg/m’S 52 EoF
32 7702 Eojslo] 9 J—PoH7} 14%91.0. E—é
o= 19% ATl sy, & w52 33%%1
™, median progression—free survival-> 37H%0]?d\
o skl Hitos 2 E1YE endometrial
stromal sarcoma®||A]% paclitaxel?} carboplating:
Folgith= Halke qle
o4} 7o) Bake] QAR i) opd ATE
T I R U
|5 oM = BlashH

10 )

2 T

(2 Z7] Wrole] 4 5 WA Gerstetay)

(adjuvant chemotherapy in early uterine

sarcoma)
a5 W7 17]o-%E 2 e Holil,
AEL Aol whe L o 55 217] o], Aw

T AEES W] 93 UBROE S F 1w Gt

ayle] maol ALt ol2Hom 2]

A wn gerante gt 24 o

7] Aol zel] 1o)X 9= Aol uhHska Aol

H ok g AEg 9 A AEg0] ] &
0

= ®a1} sk= Zolt} Rose 572 autopsy study
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Table 8. Summary of response rates (CR+PR) according to chemotherapeutic regimen

Chemotherapy LMS MMT Endometrial stromal sarcoma
First-line chemotherapy NA
Cisplatinum 39 19%° NA
Doxorubicin 19%" 19%' NA
Doxorubicin + cyclophsphamide 19% 19%! NA
Doxorubicin + ifosfamide 30% NA NA
Doxorubicin + mitomycin + cisplatinum 23% NA NA
Etoposide 0% NA NA
Hydroxyurea + DTIC + etoposide 18%% 15%" NA
Ifosfamide 6% 39%" 33%"
32%”
Ifosfamide + cisplatinum NA 57%" NA
Paclitaxel 9% NA NA
Topotecan 1% NA NA
Second-line chemotherapy
Amonafide 4% 6%" NA
Aminothiadiazole 0%? 5%" NA
Diaziquone 0% 0%" NA
Doxorubicin 25% 19% NA
Doxorubicin + DTIC 30% 23%" NA
Gemcitabine 20% NA NA
Gemcitabine + docetaxel 539" NA NA
Oral etoposide 7% NA NA
Oral trimetrexate 4% 5% NA
Paclitaxel 8% 18%* NA

CR, complete response; DTIC, dimethyl triazenoimidazole
tumor; NA, not available; PR, partial response.

5 =93] uterine sarcoma® APY3E x|} 731Ho| A E
7ol el glsolle Etekal AR o7} wo] WAy

ot

& H18}¢lal, ©]+= uterine sarcoma’} 2 &3l
710] (hematogenous metastasis) S £l Z10|%]7]
Holn] wlebd] o4 & HxAOoR Fae Al
HeAs st
AL QJAAE 07 W] 1-119] Apa-RFoA] Kz
JoFQH O 2 adriamycin (60-75 mg/m’) &
vincristine, adriamycin, cyclophosphamide 32
& AMEE Aol gt @ S-S vl of
(0] A o]0 sirkar ke A, 2089
A% Ao A cyclophophamide,
doxorubicin, dacarbazine (CYVADIC) W3l A}

m?ﬂﬁ"éo?l:

ool

vincristine,

carboxamide; LMS, leiomyosarcoma; MMT, mixed mesodermal

48%%] A Rl SFAWE  progression free
survival¥} overall survival-2 2u|Qli= xjo]E HolX|
U 2 AR HARE AAREE o]9F 2
Ao AL soft tissue sarcomaof|A] BetA|] Gy}
5 H7] Y84 doxorubicin® 2 Aojw= 70
me/m’ AT Mok hzd] T19A) E, AFREE

 o]2A 2] (heterogenous) F&o|o{A leiomyo—
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sarcoma®?} mixed mesodermal tumors UHo] HA4
s7lolz Z7ke] S7) v e Alghel gtk
Bl

20004 Kushner 50| oJa}#
THEOE pES T 1379 @Xl‘oﬂﬂl HxAog
ifosfamide (1.5 g/m’/day)S 327} vj 28¢lujch AR
ot AL APLLL 50%%73, 2 progression—free
survival-2 60%% doxorubicin® = HZZ 3JoFQH-o
AT GOG 1130 Aue} vlZ=Eigit) o]ejof= 4
& % mzdon Agslo] 2uE wiet ofg 177}
9lom (Table 9), O]S< 51 AR 49-90%717] K.
BRI}, Follk= Odunsi 5770] 27] W12 A8
Z0] SAjof| A HERA O F Qi o8 CYVADICS A}
8310] 1541 MRS IS St F 2490 ]
7] 121 uterine sarcoma Ao A CYVADICS: & 92}
ARg51ol 87 (38%)2) Sfell A At
56, 15 AIE=8-2 88%, 5%, 69%MD}L

7¥7y o,
LEINTAS) 7=
o|9} Lol Ag-550] 27| B7|oA =5 F HxF

o=z A7 AR FAAE T HA| AYEL

sy

1o

W& sk = ob4] Fejolnt, TLeu ol 4e] A
£ A EEH AR SR o5 EEA]| AN A
O|% progression—free survivalol+ FE-8-0] E= Z

o Ay

3) EAMM Q¥ (radiotherapy)

AgGZo A B om A&l WA Qo] o
A oba] A9 Ao R AR E AR} 917 wito]
7 Fafo] YA ofzo] BEsit) tjiRo] ot}
ATPELO] Tk oqto|r | S| AlE Z] =R J %]
B g 50| Zjo|& ol HiE7te] Bl ¢ltE 3l
A1 o]t} (Table 10),

olt}, Salazar 5772 & "o w2 Aujo] 93
ARl it AlRY
A ZRE AR AL E 5 S A RadE 2odvkal
SIRATE, SPARE A&7 Aufjo} of 50%7| SHkiel 14 &
7] W A A9-olal, 47%7) IHEe] ko] Aol
7] wjie] AA MEgoll= 2fo)7} igict Sorbe £
T HFA O R HAMA QRS AJPHES. Sz} AlSEER]
e ehxbol| mlsl] =A=' Aull= frelshAl 2214
g, A= Aol glolaL, of= 4 =g el A
Fol| A g AEES B JlS odshAl sl
E3F 2098 AFOR FE George 52 WG] ot

<

o e

w A ZRE W AP S 4 Qe RS AL
o

=

H

i rlr r
5 4w

o
i)

L

Table 9. Summary of studies on adjuvant chemotherapy in early uterine sarcoma

Study No. of patients Chemotherapy Recurrence S-year survival
Odunsi, 2003% 24 CYVADIC 33% 75%
Piver, 1988” 11 CYVADIC 18% 89%
Hempling, 1993 20 CYVADIC 35% 68%
Omura, 1985 64 Doxorubicin 39% 53%
Kushner, 2000** 10 ifosfamide 50 67 (3 years)
Van Nagell, 1986" 7 Vincristine + adriamycin + cytoxan 28% 86%
Buchsbaum, 1979°' 8 Vincristine + adriamycin + cytoxan 37% 63%
Sutton, 2005 65 MMT Ifosfamide + cisplatin 35 62
Wong, 1999” 28 CYVADIC 22 84
Resnik, 1995 23 MMT Doxorubicin + cisplatin + etoposide 22 92 (2 years)
Hannigan, 1985" 17 Vincerstine + adriamycin + cystoxan NR 42%
+ radiation

CYVADIC, combination of cyclophosphamide, vincristine, doxorubicin and DTIC; MMT, mixed mesodermal tumor; NR, not

reported.
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Table 10. Summary of studies on adjuvant radiotherapy in uterine sarcoma

Study No. of patients Recurrence S-year survival
Salazar, 1978% 31 50% NR
Sorbe, 1985” 87 64% 37%
Hornback, 1986 60 23% NR
Convens, 1987"* 15 0% NR
Jereczek, 19967 14 50% NR
Tinkler, 1993 82 65% 31%
Ferrer, 1999 53 53% 73%

NR, not reported.

[e}
T Huskg)

Hornback £°72 60w Q] 224 T HIARA QS A
SYHkO. X255 2HAfe} 97‘1‘—4 TE T HxEH QW
S AlSREA] k2 BRALE Hlasto] 2e S RIARA &
S AlYRbR] oRL- ShAfof| A= 54%2] A mATE K
Qe Hhell =5 & WA QWS Ak Skl A=
23%2] A 7AW —% Bkl skict (p€0.01), E3F

=18 PN

Convens & *© %=

T AR NS A e

1o -

2270] BAjelA] 4190] A|RANE B w3 4
& PAAS AR 15W0] SjlA AR

= VW s

[e] 1]
Fal, = A gl
L
-

AR7F figiekar skl

2 o wmsietir, a2el 2] %
Q1 B % oF 50%ell 4] T WAL ANE ARt

o
EES] Hol7k YoIrkn WIS
:

ol 97 Aoz} 9l7] wio]eta

o]9}= T2 7| Ferrer 52 local recurrence free
interval Hul olu]g} KA AJ=E 2 Ly A28 0] FF

g HAlsIRiey A 10379] hf - 52%0 A St

[e]

ok

P/\]. 5/\% 1?:}%}3’ 54 /%1%%0] sz% H]—A]—/H_Q_
& HRS Bxjol| A 73%, WA 9RO BlAjol| A 37%E
Aot 5@ i AY=80 33%04 53%= SFAEQ

a1, 54 EAA ELAEE 7)17F (locoregional recurrence
free interval)S 36%°Y| A 76%= SFAIE]RITH Knocke
T R A AR ohe AEgo] avkg b
wstec

Apgsge] ofg wad Al vl Ut
By 4t} Mixed mesodermal tumor (MMT)o]|
A FeFHoR ATE Avks AbHET, Nielsen 572
6073 0] MMT SHAjol 4 stk Al 700 v
B W AR s At GRS W 9ol
A oot S A5 e g9l
22 Chi 570 Qs 271 719l ¢ A
ZA} (whole pelvic radiotherapy) S HRS Slxjo]| A =+
& AEgel e fREe wET 4
Gerszten 5 = 27| 7191 7% 4 Ago] 555014
3% 7Hsdrtal skact Atk Manolitsas S0

2 @of WA QS HEeh - 95%

B A A8 WSS} (95% vs, 47%, p=0.02).

Leiomyosarcoma®] 74-9-+= HMAFAQ ¥of sf] 2kt
Q2 3t 7|2 126" 9] leiomyosarcoma EHA}
719E 71.4%0 A °F 30% AP F & = H

PaRe Afusk, St AR B

%04 4 AR A} ke i, AL
S e gjol i Sad AR Al P

: 578 9] ghrtel| A A2 Holrt A= ik

v
o5 I

—r‘

= 2

w
R
~

-

b
afu
jus

52
i)

G2 I 1o BN ofy i

ﬂ
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WA QT Forare] avte] zols Haxk &
A GOG IEolMe wEe AR W7l I-1ve
carcinosarcoma ZHAFOA] 25 & WIAMAIQHH-S AT
ﬁPi 739-9} ifosfamide W cisplatine W3l Feta

Ashe 495 Blashs 2 34 AR (GO

#150) o] Qlt} (Fig. 6).

O.?{_'. ﬂil
E

)
QD

A phase III randomized study of whole abdominal radiotherapy (WAR) vs
bination ifosfamid with cisplatin in optimally debulked stage I,
1L, III, or IV carcinosarcoma of the uterus

GOG #150

- Carcinosarcoma of the uterus

- Surgical stage I-IV

- < lcm residual

- No extra-abdominal metastatic disease

TAH/BSO

-R ion of gross intra-abdominal/pelvic disease is datory

- Peritoneal washings, para-aortic node sampling and omental biopsy are optional.

‘ RANDOMIZE \
Regimen I Regimen I1
WAR Cisplatin
‘Whole abdomen AP-PA fields 3000 cGy. 20mg/m%/d x 4 days
Then 4 field box pelvic dose of 4980 cGy Ifosfamide
1.5g/m%d x 4 days, IV

Mesna
120mg/m IV bolus over 15 minutes then
1.5g/m*d IV continuous infusion over 24

hours*

(Repeat q 3 weeks x 3 courses)

* Mesna infusion continuous x 4 days after single loading dose on Day 1

Fig. 6. GOG protocol #150

4) S22 Q% (hormonal therapy)

Endometrial stromal sarcoma (ESS)+= thE A3
Zal= T2 2 A Ro|E =849 W (steroid
Rk glon, ofe] el
Eof 2 Ay 328 277} BSs] A oAt
= H317}F e}, E3| megestrol acetateS AR B
Aol WS WYt Bt Y pxee
aromatase inhibitor®l letrozole2 /\}%—ﬂ’ HiE5o0|
SFEEQeh 20019 Maluf S92 2.5 mg 29

letrozoleg W ARg-ste] oF 97 o] Fit s

receptor positivity)<

(partial response)= H.$Ithal s}9957, 2003% Spano
=10 metastatic ESSC! 2189 3kA}o]| 7] aromatase
inhibitorE & & F A} 2% 4 43 (complete
93} 7 0] TGO
HYrhal 319} 200449 Leunen 572 11 cm 2719
recurrent ESS 2FA}of|A| letrozoleS £of & oF 971
ol #-8-0] ZF 7] (initial volume)o|A] 1/32 &
AL, 3671 Floll= oF 3 em® =77} &QIkar KAl

spsic

response) S X1, Z17F 14¢

3. HMIcistm o|utHst (Yonsei University Medical
Center, YUMC)2| XIZ2F2| 4™ 1zt

1994 195 E 2004 4E7HA] AA|dstal &b
el hlstel 3 agom A A
A= 68 olQlL) (Table 11), 1 =

sarcoma A=

o st

% leiomyo—
27H0]%)al, mixed mesodermal
tumor A= 228, endometrial stromal sarcoma &F
A= 19%ol9lek. FIGOoIA A4 A-gjetere] 7]
e olgelo] AR W71 e ik D))
47 (69.1%), 11717} 3% (4.4%), 1117]= 79 (10,3%),
V7= 119 (16,2%) 0] 2},

AFRF] ARPUS S AW B9, FES

o] VAC (vincristine, doxorubicin, cyclophos—
phamide) &A| 7} AFE-E]0] %11, mixed mesodermal
tumor®l 749 platinum—based chemotherapy=
2000t 7}A)+= neoplatin, cytoxan, adriamycin 3}
neoplatin, ifosfamide, adriamycin W3} 50| AL
o]& 11, 20004 ©]¥ofl+= cisplatin, doxorubicin g}
cisplatin, ifosfamide H¢}, cisplatin, epirubicin

3} cisplatin, paclitaxel ®3F 50| ARE-Elo]HT]
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Table 11. Clinical characteristics of patients with uterine sarcoma in Yonsei University Medical Center (YUMC)

All LMS MMT ESS
(n=68) n=27, %) (n=22, %) (n=19, %)
Median age, year (range) 49 (20-76) 47 (21-67) 53 (22-67) 45 (20-76)
Parity
0 12 (17.6) 5 (18.5) 3 (13.6) 4 (21.1)
1-3 45 (66.2) 20 (74.1) 12 (54.5) 13 (68.4)
>3 11 (16.2) 2 (74) 7 (31.8) 2 (10.5)
FIGO stage
I 47 (69.1) 19 (70.4) 10 (45.5) 18 (94.7)
II 3 4.4 1 (3.7 2 (9.1 0 (0)
111 7 (10.3) 1 (3.7 6 (27.3) 0 (0)
v 11 (16.2) 6 (22.2) 4 (18.2) 1 (5.3)
Treatment modality
Operation only 30 (44.1) 13 (48.1) 4 (18.2) 13 (68.4)
Operation + postoperative chemotherapy 18 (26.5) 10 (37.0) 6 (27.3) 2 (10.5)
Operation + postoperative radiotherapy 8 (11.8) 3 (111 2 (9.1 3 (15.8)
Operation + postoperative chemoradiotherapy 9 (13.2) 1 (3.7 7 (31.8) 1 (5.3)
Others 3 4.5) 0 (0) 3 (13.5) 0 (0)
Death 19 (27.9) 8 (29.6) 10 (45.5) 1 (5.3)
Recurrence 29 (42.6) 15 (55.6) 11 (50.0) 3 (15.8)
ESS, endometrial stromal sarcoma; LMS, leiomyosarcoma; MMT, mixed mesodermal tumor.
L0+ 4+ ++4- 1.0+
| *
) A = = o — — l.‘l
0.8~ = 0.8 Y ot — — —4— o —
3 E 2
‘e ; é ]
£ ' i
% 0.6 b 3 0,5—"'!
2 H & :
3 : k- J  P F—
Eoaq % £ 0.4 :
= H - [
Q R R — [ pR— - ED T
£ s
02+ —LMS 02 —LMS Pesneneennes .
..... p=0.0007 ————
MMT MMT p=0.007
- -ESS - —ESS
0. T T T T T 00 T T T T T
0 50 100 150 200 250 0 50 100 150 200 250
Time (months) Time (months)

Fig. 7. Overall survival and progression-free survival of uterine sarcoma according to histology in YUMC. ESS, endometrial stromal
sarcoma; LMS, leiomyosarcoma; MMT, mixed mesodermal sarcoma.
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A 717F 59t AFRE 2HAl+= leiomyosarcoma A m A Q1 Holl A & wff B7] I-1191 27] W7]ollA 4
of A= 81 (29.6%)©]%) 31, mixed mesodermal tumor % O HZEAHOF 3OLQH O HIALA QS A5t
= 109 (45.5%)°]|21 2™, endometrial stromal 7A97F A= FIE v|A A AHE, e A
sarcoma+~ 1 (5.3%)©%2 mixed mesodermal ol FQ9} g T W A QS Aol H-7ke] A
tumor7} 713 o7t Umon] (Fig. ) AMRES  £8S FASHom oujgli Holi waE A ookt
leiomyosarcoma®} mixed mesodermal tumor”| 7PZ,P (Fig. 10). .2‘3] & FHa A0 Fele e T HXA
55.6%, 50,0%%= =4t} (Fig, 7). AFs5-5 A= L] 8RS Al Aol o R o5 BN o=
7} 504 oAkl Ao} W7t 2 E AL (stage 11— endometrial stromal sarcoma+= |7} &2 o}g9]
)oll SmUA elle-7F vhmA vebddel (Fig. 8, 9). o, tiFEo] 5 B WA QS A|FElA] 95kl

1.0
;tl
081
g Mo =
£ 3 5
& 06— % S o
2 o £
E Mded e cheedem e E
E 04 go i
.4 P 1
- : -y
& —l :
0.2 H
024 —— age<50 —age<50 Tttt *
""" age>50 p=0.01 ---=- age>50 p=0.05
0.0
0.0 T T T T | T T T T T T
0 50 100 150 200 250 0 50 100 150 200 250
Time (months) Time (months)
Fig. 8. Overall survival and progression-free survival of uterine sarcoma according to the age in YUMC.
1.0
_ 3 0.8
£ &
4 a2 }
@ g 06
: L
= = i
= ] i =
E -stage 1+2+2 % 0.4 L P 0.0001
S - stage 3+4+4 e
= |
(Y . — stagel+2
------------ - p<0.0001 ---- staged+4
0.0 T T T T T 00 T T : T T T
0 50 100 150 200 250 0 50 100 150 200 250
Time (months) Time (months)

Fig. 9. Overall survival and progression-free survival of uterine sarcoma according to the stage in YUMC.
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FHA 9 2%l ATEFTY v 5% AR
1.0
_ = 0.8
3 £t
2 4
@06~ 4
& £
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= = a-
E 0.4 p=NS $ 0.4- == P=0.007
|&5) gn ssEeEEE
= H
§ - H
—— Operation only Femmasnss =t
W Operation + postoperative 0.7 — Operation only
adjuvant therapy | | | | Operation + postoperative
adjuvant therapy
0:0 T | T T T 0.0 T T T | T
0 50 100 150 200 250 0 50 100 150 200 250
Time (months) Time (months)

Fig. 10. Overall survival and progression-free survival of early staged uterine sarcoma (stage I-II) according to the treatment

modality in YUMC.

e A LR [ E 2 L e
et RS AR 5 gl B8 BE g
o] §71N L SIF ML °
understaging® Z1°] ZgEo] glou], 2
% B R o014 meste] 4

97} Q7] whitel] AL olF7t

QS At 2 2
22 BAL 2 5 0 anle] el H9E A1
Aol 917] uhieleti AR whehd olefst A
& A ) A8 2] thE o5 7 ofg)
Aol WEE 2o] ch|golA] AgFH O of
HE AJREHE QAT HREA AaEolof oju] gl
A 2E 4 ek skt

a4

A}-g-5-% (uterine sarcoma)?] U224 2 g5 QA
¢l =4 A A, o & KA QWO gato]
SfjAl= oFA] FARR1A VAR ] At Q= el ekA
=AYe] ofx |7y EaL Qlek, SRANE, AR A Hare ¢

= Sl & W e 5 e S A

o
= 4914 34 dAIEE Fal leiomyosarcoma?)]
7 2-0]l+= doxorubicin®| mixed mesodermal tumor-—
ifosfamide?} cisplatin®] 7P @ifxo s vl3sh=
Ao ereiA ok sk Welsstagel Wt A
£9] 491z 2 WHgHo| B ALgo] Hla) T
9k =4 =1 S wlimell A e E oA
of 3lAlth  Ftoli=  leiomyosarcoma  2HARO]A]
gemcitabine¥} docetaxel®] WHg-80o| =7 et
He}l 3 GOG 131G} GOG 87Le] Al A9
AF7F = AL QUTE, ®3F GOG TLFoll Al %18y %
leiomyosarcoma®} carcinosarcoma 2FAFo)|A] thali—
domide Y Gleevec "¢ FIHE H7lsle= 24 A]50]
2rirs] Zlgisoll ek olet o] R Me Apuag
O] &%t o5 A&l e or vy tiete]
AR o] thafet AreoflA sk &o] AlgiE7]E B)

- 993 -



10.

11.

12.

13.

14.

15.

R3] A A4949 A|5%, 2006

i

e
ok

. Tavassoli FA, Devilee P. World Health Organization Classification of

Tumours, editors. In: Pathology and genetics of tumours of the breast
and female genital organs. Lyon: IARC Press: 2003.

. Curtin JP, Kavanagh JJ, Fox H, Spanos WJ. Corpus mesenchymal

tumors. In: Hoskins WJ, Perez CA, Young RC, eds. Principles and
Practice of Gynecologic Oncology. Philadelphia: Lippincott Williams
and Wilkins, 2000: 961—79.

. Salazar OM, Bonfiglio TA, Pattern SF, Keller BE, Feldsteion M,

Dunne ME, et al. Uterine sarcomas: natural history, treatment and
prognosis. Cancer 1978; 42: 1152—60.

. El Husseiny G, Al Bareedy N, Mourad WA, Mohamed G, Shoukri M,

Subhi J, et al. Prognostic factors and treatment modalities in uterine
sarcoma. Am J Clin Oncol 2002; 25: 256—60.

. McCluggage WG. Uterine carcinosarcomas (malignant mixed

Miillerian tumors) are metaplastic catcinomas. Int J Gynecol Cancer
2002; 12: 687—90.

. Sreenan JJ, Hart WR. Carcinosarcomas of the female genital tract: a

pathologic study of 29 metastatic tumors: further evidence for the
dominant role of the epithelial component and the conversion theory
of histofenesis. Am J Surg Pathol 1995; 19: 664—74.

. Bitterman P, Chun B, Kurman RJ. The significance of epithelial

differentiation in mixed mesodermal tumors of the uterus: a
clinicopathologic and immunohistochemical study. Am J Surg Pathol
1990; 14: 317-28.

. Berchuck A, Rubin SC, Hoskins WJ, Saigo PE, Pierce VK, lewis

JL Jr. Treatment of uterine leiomyosarcoma. Obstet Gynecol 1988;
71: 845—50.

. Gard GB, Mulvany NJ, Quinn MA. Management of uterine

leiomyosarcoma in Australia. Aust N Z J Obstet Gynaecol 1999; 39:
93-8.

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

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: 460—9.
Abu—Rustum NR, Curtin JP, Burt M, Jones WB. Regression of
uterine low—grade smooth muscle tumors metastatic to the lung after
oophorectomy. Obstet Gynecol 1997; 89: 850—2.

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: 1702—9.
Goff BA, Rice LW, Fleischhacker D, Muntz HG, Falkenberry SS,
Nikrui N, et al. Uterine leiomyosarcoma and endometrial stromal
sarcoma: Lymph node metastasis and sites of recurrence. Gynecol
Oncol 1993; 50: 105-9.

Winter R, Ostor A, Kapp K, Petru E. Primary treatment of uterine
sarcomas. In: Gershenson DM, McGuire WP, Gore M, Quinn M,

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

- 994 -

Thomas G eds. Gynecologic cancer: Controversies in management.
Philadelphia, Elsevier. 2000; 306.

Kaku T, Silverberg SG, Major FJ, Miller A, Fetter B, Brady MF.
Adenosarcoma of the uterus: A Gynecologic Oncology Group
clinicopathologic study of 31 cases. Int J Gynceol Pathol 1992; 11:
75—88.

Seidman JD, Wasserman CS, Aye LM, Mackoul PJ, O'Leary TJ.
Cluster of uterine miillerian adenosarcoma in the Washington, DC
metropolitan area with high incidence of sarcomatous overgrowth. Am
J Surg Pathol 1999; 23: 809—14.

Covens AL, Nisker JA, Chapman WB, Allen HH. Uterine sarcoma:
An analysis of 74 cases. Am J Obstet Gynecol 1987; 156: 370—4.
Sutton G, Brunetto VL, Kilgore L, Soper JT, McGehee R, Olt G,
et al. A phase III trial of ifosfamide with or without cisplatin in
carcinosarcoma of the uterus: a Gynecologic Oncology Group study.
Gynecol Oncol 2000; 79: 147-53.

Muss HB, Bundy B, DiSaia PJ, Homesley HD, Fowler Jr WC,
Creasman W, et al. Treatment of recurrent or advanced uterine
sarcoma. A randomized trial of doxorubicin versus doxorubicin and
cyclophosphamide (a phase III trial of the Gynecologic Oncology
Group). Cancer 1985; 55: 1648—53.

Omura GA, Major FJ, Blessing JA, Sedlacek TV, Thigpen JT,
Creaseman WT, et al. A randomized study of adriamycin with and
without dimethyl triazenoimidazole carboxamide in advanced uterine
sarcomas. Cancer 1983; 52: 626—32.

Hannigan EV, Freedman RS, Elder KW, Rutledge FN. Treatment of
advanced uterine sarcoma with adryamicin. Gynecol Oncol 1983; 16:
101—4.

Sutton G, Blessing JA, Barrett R, McGehee R. Phase I trial of
ifosfamide and mesna in leiomyosarcoma of the uterus: a gynecologic
oncology group study. Am J Obstet Gynecol 1992; 166: 556—9.
Miller DS, Blessing JA, Kilgore LC, Mannel R, Van Le L. Phase II
trial of topotecan in patients with advanced, persistent, or recurrent
uterine leiomyosarcomas: a Gynecologic Oncology Group Study. Am J
Clin Oncol 2000; 23: 355—7.

Sutton G, Blessing JA, Ball H. Phase II trial of paclitaxel in
leiomyosarcoma of the uterus: a Gynecologic Oncology Group study.
Gynecol Oncol 1999; 74: 346—9.

Thigpen JT, Blessing JA, Beecham J, Homesley H, Yordan E. Phase
II trial of cisplatin as first—line chemotherapy in patients with
advanced or recurrent uterine sarcomas: a Gynecologic Oncology
Group study. J Clin Oncol 1991; 9: 1962—6.

Thigpen T, Blessing JA, Yordan E, Valea F, Vaccarello L. Phase 11
trial of etoposide in leiomyosarcoma of the uterus: a Gynecologic
Oncology Group study. Gynecol Oncol 1996; 63: 120—2.
Edmonson JH, Blessing JA, Cosin JA, Miller DS, Cohn DE,
Rotmensch J. Phase II study of mitomycin, doxorubicin, and cisplatin
in the treatment of advanced uterine leiomyosarcoma: a Gynecologic
Oncology Group study. Gynecol Oncol 2002; 85: 507—10.
Currie J, Blessing JA, Muss HB, Fowler J, Berman M, Burke TW.
Combination chemotherapy with hydroxyurea, dacarbazine (DTIC), and
etoposide in the treatment of uterine leiomyosarcoma: a Gynecologic
Oncology Group study. Gynecol Oncol 1996; 61: 27—30.
Sutton G, Blessing JA, Malfetano JH. Ifosfamide and doxorubicin
in the treatment of advanced leiomyosarcomas of the uterus: a



31

32.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Gynecologic Oncology Group study. Gynecol Oncol 1996; 62: 226—9.
Asbury R, Blessing JA, Buller R, Malfetano JH, Walker J, Sevin BU.
Amonafide in patients with leiomyosarcoma of the uterus: a phase II
Gynecologic Oncology Group study. Am J Clin Oncol 1998; 21:
145-6.

Asbury R, Blessing JA, Smith DM, Carson LF. Aminothiadiazole in
the treatment of advanced leiomyosarcoma of the uterine corpus. A
Gynecologic Oncology Group study. Am J Clin Oncol 1995; 18:
397-9.

Rose PG, Blessing JA, Soper JT, Barter JF. Prolonged oral etoposide
in recurrent or advanced leiomyosarcoma of the uterus: a gynecologic
oncology group study. Gynecol Oncol 1998; 70: 267—71.
Slayton RE, Blessing JA, Look K, Anderson B. A phase II clinical trial
of diaziquone (AZQ) in the treatment of patients with recurrent
leiomyosarcoma of the uterus. A Gynecologic Oncology Group study.
Invest New Drugs 1991; 9: 207—8.

Gallup DG, Blessing JA, Anderson W, Morgan MA. Evaluation of
paclitaxel in previously treated leiomyosarcoma of the uterus: a
Gynecologic Oncology Group study. Gynecol Oncol 2003; 89: 48—51.
Look K, Sandler A, Blessing JA, Lucci JA, Rose PG. Phase 1I trial of
gemcitabine as second—line chemotherapy of uterine leiomyosarcoma: a
Gynecologic Oncology Group (GOG) study. Gynecol Oncol 2004; 92:
644—17.

Smith HO, Blessing JA, Vaccarello L. Trimetrexate in the treatment
of recurrent or advanced leiomyosarcoma of the uterus: a phase II
study of the Gynecologic Oncology Group. Gynecol Oncol 2002; 84:
140—4.

Hensley ML, Maki R, Venkatraman E, Geller G, Lovegren M,
Aghajanian C, et al. Gemcitabine and docetaxel in patients with
unresectable leiomyosarcoma: results of a phase II trial. J Clin Oncol
2002; 12: 2824-31.

Sutton G, Blessing JA, Rosenshein N, Photopulos G, DiSaia PJ. Phase
II trial of ifosfamide and mesna in mixed mesodermal tumors of the
uterus: a Gynecologic Oncology Group study. Am J Obstet Gynecol
1989; 161: 309—12.

Currie J, Blessing JA, McGehee R, Soper JT, Berman M. Phase II
trial of hydroxyurea, dacarbazine (DTIC), and etoposide (VP—16) in
mixed mesodermal tumors of the uterus: a Gynecologic Oncology
Group study. Gynecol Oncol 1996; 61: 94—6.

Van Rijswijk RE, Vermorken JB, Reed N, Favalli G, Mendiola C,
Zanaboni F, et al. Cisplatin, doxorubicin and ifosfamide in
carcinosarcoma of the female genital tract. A phase II study of the
European Organization for Research and Treatment of Cancer
Gynaecological Cancer Group (EORTC 55923). Eur J Cancer 2003;
39: 481-7.

Asbury R, Blessing JA, Podczaski E, Ball H. A phase 1II trial of
amonafide in patients with mixed mesodermal tumors of the uterus:
a Gynecologic Oncology Group study. Am J Clin Oncol 1998; 21:
306—7.

Asbury R, Blessing JA, Moore D. A phase 1I trial of aminothiadiazole
in patients with mixed mesodermal tumors of the uterine corpus: a
Gynecologic Oncology Group study. Am J Clin Oncol 1996; 19:
400—-2.

Curtin JP, Blessing JA, Soper JT, DeGeest K. Paclitaxel in the
treatment of carcinosarcoma of the uterus: a Gynecologic Oncology

45.

46.

47.

48.

49.

0.

51

52.

53.

54.

55.

56.

o7.

58.

59.

60.

61.

- 995 —

A 9] 2]l AeHFe te 59 A5

Ho

Group study. Gynecol Oncol 2001; 83: 268—70.

Slayton RE, Blessing JA, Clarke—Pearson D. A phase II trial of
diaziquone (AZQ) in mixed mesodermal sarcomas of the uterus. Invest
New Drugs 1991; 9: 93—4.

Fowler J, Blessing JA, Burger RA, Malfetano JH. Phase II evaluation
of oral trimetrexate in mixed mesodermal tumors of the uterus: a
Gynecologic Oncology Group study. Gynecol Oncol 2002; 85: 311—4.
Toyoshima M, Akahira J, Matsunaga G, Niikura H, Ito K, Yaegashi
N, et al. Clinical experience with combination paclitaxel and
carboplatin therapy for advanced or recurrent carcinosarcoma of the
uterus. Gynecol Oncol 2004; 94: 774—8.

Sutton G, Blessing JA, Park R, DiSaia PJ, Rosenshein N. Ifosfamide
treatment of recurrent or metastatic endometrial stromal sarcomas
previously unexposed to chemotherapy: a study of the Gynecologic
Oncology Group. Obstet Gynecol 1996; 87: 747—50.
Szlosarek PW, Lofts FJ, Pettengell R, Carter P, Young M, Harmer C.
Effective treatment of a patient with a high—grade endometrial stromal
sarcoma with an accelerated regimen of carboplatin and paclitaxel.
Anticancer Drugs 2000; 11: 275-78.

Rose PG, Piver MS, Tsukada Y, Lau T. Patterns of metastasis in
uterine sarcoma. An autopsy study. Cancer 1989; 63: 935—8.
Buchsbaum HJ, Lifshitz S, Blythe JG. Prophylactic chemotherapy in
stage I and II uterine sarcoma. Gynecol Oncol 1979; 8: 346—8.
Hempling RE, Piver MS, Baker TR. Impact on pregression—free
survival of adjuvant cyclophosphamide, vincristine, doxorubicin
(adryamicin), and dacarbazine (CYVADIC) chemotherapy for stage I
uterine sarcoma. A prospective trial. Am J Clin Oncol 1995; 18:
282—6.

Omura GA, Blessing JA, Major F, Lifshitz S, Ehrlich CE, Mangan C,
et al. A randomized clinical trial of adjuvant adriamycin in uterine
sarcomas: a Gynecologic Oncology Group Study. J Clin Oncol 1985;
3: 1240-5.

Kushner DM, Webster KD, Belison JL, Rybicki LA, Kennedy AW,
Markman M. Safety and efficacy of adjuvant single—agent ifosfamide in
uterine sarcoma. Gynecol Oncol 2000; 78: 221-7.

Odunsi K, Moneke V, Tammela J, Ghamande S, Seago P, Driscoll D,
et al. Efficacy of adjuvant CYVADIC chemotherapy in early—stage
uterine sarcomas: results of long—term follow—up. Int J Gynecol Cancer
2004; 14: 659—64.

Salazar OV}, Bonfiglio TA, Patten SF, keller BE, Feldstein ML, Dunne
ME, et al. Uterine sarcomas: Analysis of failures with special emphasis
on the use of adjuvant radiation therapy. Cancer 1978; 42: 1161—70.
Sorbe B. Radiotherapy and/or chemotherapy as adjuvant treatment of
uterine sarcomas. Gynecol Oncol 1985; 20: 281—9.

George M, Pejovic MH, Kramar A, and Gynecologic Cooperating
Group of French Oncology Centers. Uterine sarcomas: Prognostic
factors and treatment modalities—Study on 209 patients. Gynecol
Oncol 1986; 24: 58—67.

Hornback NB, Omura G, Mafor FJ. Observations on the use of
adjuvant radiation therapy in patients with stage I and II uterine
sarcoma. Int J Radiat Oncol Biol Phys 1986; 12: 2127—230.
Tinkler SK, Cowie VJ. Uterine sarcomas: A review of the Edinburgh
experience from 1974 to 1992. Br J Radiol 1993; 66: 998—1001.
Ferrer F, Sabater S, Farrus B, Guedea F,Rovirosa A, Anglad L, et al.
Impact of radiotherapy on local control and survival in uterine



o

63.

64.

65.

66.

67.

68.

69.

70.

A3 A A|494 A|5E, 2006

sarcomas: A retrospective study from the Group Oncologic Catala—
Occita. Int J Radiat Oncol Biol Phys 1999; 44: 47-52.

. Knocke TH, Kucera H, Dorfler D, Pokrajac B, Potter R. Results of

postoperative radiotherapy in the treatment of sarcoma of the corpus
uteri. Cancer 1998; 83: 1972-9.

Nielsen SN, Podratz KC, Scheithauer BW, O'Brien PC. Clinico—
pathologic analysis of uterine malignant mixed miillerian tumors.
Gynecol Oncol 1989; 34: 372—78.

Chi DS, Mychalczak B, Saigo PE, Rescigno J, Brown CL. The role
of whole pelvic irradiation in the treatment of early—stage uterine
carcinosarcoma. Gynecol Oncol 1997; 65: 493—8.

Gerszten K, Faul C, Kounelis S, Huang O, Kelley J, Jones MW. The
impact of adjuvant radiotherapy on carcinosarcoma of the uterus.
Gynecol Oncol 1998; 68: 8—13.

Manolitsas TP, Wain CV, Williams KE, Freidlander M, Hacker
NF. Multimodality therapy for patients with clinical stage I and II
malignant mixed miillerian tumors of the uterus. Cancer 2001; 91:
1437—43.

Gaducci A, Landoni F, Sartori E, Zola P, Maggino T, Lissoni A, et al.
Uterine leiomyosarcoma: Anlaysis of treatment failures and survival.
Gynecol Oncol 1996; 62: 25—32.

Gloor E, Schnyder P, Cikes M, Hofstetter J, Cordey R, Burnier K, et
al. Endolymphatic stromal myosis: surgical and hormonal treatment of
extensive abdominal recurrence 20 years after hysterectomy. Cancer
1982; 50: 1888—93.

Maluf FC, Sabbatini P, Schwartz L, Xia J, Aghajanian C. Endometrial
stromal sarcoma: objective response to letrozole. Gynecol Oncol 2001;
82: 384-8.

Spano JP, Soria JC, Kambouchner M, Piperno—Neuman S, Morin F,

71.

72.

73.

74.

75.

76.

7.

78.

- 996 -

Morere JF, et al. Long term survival of patients given hormonal
therapy for metastatic endometrial stromal sarcoma. Med Oncol 2003;
20: 87-93.
Leunen M, Breugelmans M, De Sutter Ph, Bourgain C, Amy JJ. Low—
grade endometrial stromal sarcoma treated with the aromatase
inhibitor letrozole: case report. Gynecol Oncol 2004; 95: 769—71.
Piver MS, Lele SB, Marchetti DL, Emrich LJ. Effect of adjuvant
chemotherapy on time to recurrence and survival of stage I uterine
sarcomas. J Surg Oncol 1988; 38: 233—9.

Van Nagell JR Jr, Hanson MB, Donaldson ES, Gallion HH. Adjuvant
vincristine, dactinomycin, and cyclophosphamide therapy in stage I
uterine sarcomas. A pilot study. Cancer 1986; 57: 1451—4.
Sutton G, Kauderer J, Carson LF, Lentz SS, Whitney CW, Gallion H.
Adjuvant ifosfamide and cisplatin in patients with completely resected
stage T or II carcinosarcomas (mixed mesodermal tumors) of the
uterus: a Gynecologic Oncology Group study. Gynecol Oncol 2005;
96: 630—4.

Wong C, Lele SB, Natarajan N. Effect of adjuvant chemotherapy on
long—term survival of stage I uterine sarcoma. Proc Am Soc Clin
Oncol 1999; 18: 386.

Resnik E, Chambers SK, Carcangiu ML, Kohorn EI, Schwartz PE,
Chambers JT. A phase II study of etoposide, cisplatin, and
doxorubicin chemotherapy in mixed miillerian tumors (MIMT) of the
uterus. Gynecol Oncol 1995; 56: 370—5.

Hannigan EV. Long—term survival with metastatic uterine sarcoma. N
Y State J Med 1985; 85: 195—6.

Jereczek B, Jassem J, Kobierska. Sarcoma of the uterus: A clinical
study of 42 patients. Arch Gynecol Obstet 1996; 258: 171—80.



