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ABStRACt
Objectives: To retrospectively analyse prognostic variables, failure patterns, and overall survival in patients 
with stage III endometrial cancer treated with postoperative radiotherapy with or without chemotherapy and to 
determine the benefits of combined treatment modalities.
Methods: Between January 2006 and June 2011, 30 patients with stage III endometrial cancer were evaluated. 
All patients had comprehensive surgical staging procedures, consisting of total abdominal hysterectomy and 
bilateral salpingo-oophorectomy, with or without lymphadenectomy, and optimal debulking without any gross 
residual disease. Other treatment modalities included adjuvant radiotherapy and / or chemotherapy. 
Results: With a median follow-up of 40 (range, 11-61) months, the three-year progression-free survival was 75% 
and the three-year overall survival was 76%. Disease recurred in nine (30%) patients after a median period of 14 
months. Postoperative therapies included sequential chemotherapy and radiotherapy (n = 15) and radiotherapy 
alone (n = 15). Of the patients treated with radiation alone, seven (47%) had disease recurrence, whilst two (13%) 
of those treated with combined modality treatment had disease recurrence. Multivariate analysis revealed that 
a positive margin and adjuvant radiotherapy alone impart a greater risk of recurrence and decreased overall 
survival. 
Conclusion: In this retrospective study, adjuvant sequential chemotherapy and radiation was associated 
with longer progression-free survival and overall survival in patients with pathological stage III endometrial 
carcinoma compared to those treated with adjuvant radiotherapy alone. Further randomised studies to define the 
exact role of chemotherapy and appropriate sequencing of chemotherapy and radiation are warranted. 

Key Words: Chemotherapy, adjuvant; Endometrial neoplasms; Radiotherapy; Treatment outcome

中文摘要

化療和電療聯合治療第三期子宮內膜癌患者研究

岑翠瑜、黃家仁

目的：回顧分析接受術後電療以及化療和電療聯合治療第三期子宮內膜癌患者的預後變數、復發模

式及治療結果，以分析聯合治療的療效。

方法：本研究評估2006年1月至2011年6月期間，30位第三期子宮內膜癌患者。病人接受手術切除包

括子宮切除加雙側輸卵管及卵巢切除，或加淋巴結切除手術。病人術後無殘餘腫瘤。術後治療包括

放射治療及／或化療。
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intRODUCtiOn
Endometrial	cancer	is	the	most	common	gynaecological	
cancer	 in	Hong	Kong.	According	 to	 the	Hong	Kong	
Cancer	Registry	 in	2009,	667	women	were	newly	
diagnosed	with	endometrial	 cancer	 and	62	died	of	
their	disease.1	The	majority	 (75-85%)	of	women	with	
endometrial	cancer	are	diagnosed	at	an	early	stage	and	
have	a	good	prognosis,	but	 about	10	 to	15%	present	
with	 stage	 III	disease.	The	 latter	patients	have	an	
estimated	five-year	survival	of	47	to	58%.2

Optimal	 adjuvant	 treatment	 for	patients	with	 stage	 III	
epithelial	 endometrial	 cancer	 is	yet	 to	be	determined.	
Traditionally,	 patients	with	 stage	 III	 disease	 are	
treated	postoperatively	with	pelvic	 radiation.	Adjuvant	
pelvic	 radiation	has	been	 shown	 to	 reduce	 the	 rate	
of	pelvic	 recurrence.3,4	Chemotherapy	 is	 thought	 to	
control	distant	disease	better	 than	 radiation	 therapy.	
A	 landmark	 randomised	controlled	 trial	 (GOG122)	of	
396	evaluable	patients	with	stage	III	to	IV	endometrial	
cancer	 compared	postoperative	whole	 abdominal	
radiation	to	combination	chemotherapy	with	adriamycin	
and	cisplatin.	The	 study	 found	 statistically	 significant	
improvements	 in	both	progression-free	 survival	 (PFS)	
and	overall	 survival	 (OS)	 in	 the	chemotherapy	group.	
Chemotherapy	seemed	to	reduce	the	number	of	distant	
relapses	but	offered	less	local	control	than	the	radiation.5

It	is	logical	to	speculate	that	combined	modality	therapy	
with	chemotherapy	and	 radiotherapy	will	 result	 in	
superior	clinical	outcomes,	compared	to	either	modality	
alone,	by	controlling	both	local	and	distant	disease.	Two	
randomised	 trials	 (NSGO-EC-9501	 /	EORTC-55991	
and	MaNGO	ILIADE-III)	were	undertaken	in	high-risk	
endometrial	cancer	patients	(stage	I-III	with	no	residual	
tumour)	 to	clarify	whether	 sequential	 chemotherapy	
and	 radiotherapy	 improved	PFS	over	 radiotherapy	
alone,	 and	 their	findings	were	published	 together.	 In	a	
combined	analysis,	 the	combined	modality	 treatment	
was	associated	with	a	37%	lower	risk	of	relapse	or	death	
(hazard	ratio	[HR]	=	0.63;	95%	confidence	interval	[CI],	

0.44-0.89;	p	=	0.009)	than	radiotherapy	alone.6	Neither	
study	 showed	significant	differences	 in	OS	between	
the	two	modes	of	therapy.	In	the	combined	analysis,	an	
improvement	 in	OS	approached	 statistical	 significance	
(HR	=	0.69;	95%	CI,	0.46-1.03;	p	=	0.07).	

In	 a	 phase	 II	 study,	 chemotherapeutic	 regimens	
containing	paclitaxel	and	carboplatin	showed	a	response	
rate	of	60	 to	78%	 in	advanced	endometrial	 cancer	
with	manageable	 toxicity.7	Based	on	 these	 results,	we	
have	 incorporated	use	of	 adjuvant	 chemotherapy	with	
paclitaxel	and	carboplatin	in	addition	to	radiotherapy	in	
some	stage	III	endometrial	cancer	patients.

The	purpose	of	 this	 study	was	 to	analyse	 treatment	
outcomes,	 risk	 factors,	 and	patterns	of	 relapse	 in	
patients	with	 surgically	 staged	 III	endometrial	cancers.	
A	 secondary	goal	was	 to	 compare	 the	efficacy	of	
postoperative	chemotherapy	paclitaxel	and	carboplatin	in	
addition	to	conventional	radiotherapy	with	radiotherapy	
alone,	in	terms	of	PFS	and	OS	in	such	women.

MEtHODS
Patient Selection 
From	January	2006	 to	 June	2011,	162	patients	were	
diagnosed	with	endometrial	 cancer	 and	 treated	at	
Princess	Margaret	Hospital	 in	Hong	Kong.	Among	
these	patients,	there	were	40	with	stage	III	endometrial	
cancer	who	were	 treated	with	hysterectomy,	bilateral	
salpingo-oophorectomy	and	 /	or	pelvic	and	para-aortic	
lymphadenectomy.	Two	patients	were	excluded	 from	
data	analysis,	one	because	of	 concomitant	metastatic	
non–small-cell	 lung	 cancer	 and	 another	 due	 to	
concomitant	metastatic	 carcinoma	of	 colon.	Another	
eight	patients	were	excluded	from	analysis	because	they	
had	gross	residual	disease	after	surgery.	The	remaining	
30	patients	without	postoperative	macroscopic	residual	
tumour	were	included	in	this	analysis.	

Six	of	the	patients	classified	with	stage	IIIA	had	tumour	
invasion	of	uterine	serosa	and	/	or	adnexa.	One	patient	

結果：跟進期中位數為40個月（介乎11至61個月）。三年病情無惡化存活率為75%，三年總生存率

為76%。9位（30%）病人有復發，復發時間的中位數為14個月。15位病人接受相繼的輔助化療及電

療，另15位病人接受單一輔助電療。7位（47%）接受單一電療及2位（13%）接受聯合治療的病人復

發。多元回歸分析證明邊緣陽性及單一輔助電療會增加復發風險及降低總生存率。

結論：本回顧性調查證實相繼的輔助化療及電療有助改善第三期子宮內膜癌患者的無惡化生存期及

總生存期。隨機對照研究將有助確定輔助化療的功用及化療和電療的適當次序。
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had	stage	IIIB	disease	with	vaginal	metastases.	Twenty-
three	patients	with	stage	IIIC	disease	had	metastases	in	
pelvic	 lymph	nodes	and	 /	or	para-aortic	 lymph	nodes	
(PALNs).	

Medical	 records	were	 reviewed	 for	 clinical,	 surgical,	
and	pathological	data.	Operative	notes	were	 reviewed	
for	 procedures	 performed	 and	 surgical	 findings.	
Pathology	reports	were	reviewed	for	histology,	tumour	
grade,	depth	of	invasion,	cervical	involvement,	T	stage,	
number	of	 lymph	nodes	 removed,	number	of	positive	
nodes,	 and	presence	of	positive	peritoneal	 cytology.	
Cases	were	 retrospectively	 restaged	using	AJCC	7th	
edition	 staging	 system.	Demographic	 information	as	
well	 as	data	 regarding	presenting	 symptoms,	date	of	
diagnosis,	date	of	 surgery,	 stage	of	disease,	 type	of	
adjuvant	 therapy,	disease	 recurrence,	date	and	 site	of	
recurrence,	disease	status,	and	date	of	last	follow-up	or	
death,	were	extracted	from	hospital	records.	

Surgery 
All	30	patients	underwent	total	abdominal	hysterectomy	
and	bilateral	 salpingo-oophorectomy	 (TAHBSO).	
Pelvic	 lymphadenectomy	was	performed	 in	29	 (97%)	
patients.	One	patient	with	 stage	 IIIB	disease	did	not	
undergo	pelvic	lymphadenectomy,	as	she	was	78	years	
old	and	had	grade	1	disease	with	myometrial	 invasion	
of	less	than	one	half.	Nine	para-aortic	node	dissections	
and	one	para-aortic	node	samplings	were	performed	in	
patients	with	enlarged,	intraoperative,	para-aortic	nodes.	
Para-aortic	node	sampling	/	dissection	was	performed	in	
seven	patients	having	combined	modality	 therapy	and	
three	having	 radiotherapy	alone.	Omentectomy	were	
performed	 in	14	 (47%)	of	 the	patients	 and	peritoneal	
fluid	sampling	was	undertaken	in	all	of	them.	The	type	
of	postoperative	adjuvant	 therapy	offered	was	at	 the	
discretion	of	 the	 treating	gynaecological	oncologist.	
In	all,	 15	 (50%)	of	 the	patients	 received	adjuvant	
chemotherapy	 followed	by	conventional	 radiotherapy,	
and	15	(50%)	received	radiotherapy	alone.	The	types	of	
adjuvant	treatment	used	are	listed	in	Table	1.

Chemotherapy
The	chemotherapy	 regimen	consisted	of	 six	cycles	of	
carboplatin	 (area	under	curve	5)	plus	paclitaxel	 (175	
mg/m2)	 for	 three	hours	at	 three-weekly	 intervals,	 and	
was	administered	before	radiotherapy.	In	all,	14	patients	
underwent	 six	cycles	of	paclitaxel	 and	carboplatin	
treatment,	 and	one	 received	paclitaxel	 and	carboplatin	
for	four	cycles	before	switching	to	carboplatin	alone	for	
two	cycles	(because	of	poor	tolerance	to	chemotherapy).	

Radiotherapy
Before	the	start	of	radiotherapy,	all	patients	underwent	
abdominal	 and	pelvic	computed	 tomography	 (CT)	 for	
any	residual	disease	and	distant	metastases.	

External	pelvic	irradiation	was	delivered	to	26	patients	
using	megavolt	photons	 from	a	 linear	 accelerator.	
The	 total	dose	of	whole	pelvis	 irradiation	 (WPI)	was	
50	Gy	over	25	 fractions	 for	patients	given	external	
irradiation	alone.	For	 those	 receiving	a	brachytherapy	
boost,	 the	common	WPI	 regimen	was	46	Gy	over	23	
fractions	 (range,	40-50	Gy),	 followed	by	an	additional	
parametrial	irradiation	of	4	Gy	over	two	fractions	(range,	
0-16	Gy).	A	 four-field	box	 technique	was	employed.	
Treatment	volume	included	the	pelvis	from	the	external	
and	 internal	 iliac	nodes	 (L4/L5	 junction)	 to	 the	upper	
half	of	 the	vagina	 (lower	border	of	 ischial	 tuberosity)	
or	2	cm	below	vaginal	disease.	Laterally,	 the	portal	
extended	1.5	cm	beyond	 the	bony	pelvis.	The	anterior	
border	of	lateral	field	covered	the	pubic	symphysis	and	
the	posterior	border	fully	covered	the	sacral	hollow.	

Four	patients	 received	extended	 field	 radiotherapy,	
which	 included	PALN	 irradiation	 in	 the	presence	of	
histology-proven	para-aortic	node	metastases	(n	=	3)	or	
enlarged	para-aortic	nodes	(n	=	1)	on	planning	CT.	Two	
patients	with	clear	 cell	 carcinoma	and	histologically	
proven	PALN	metastases	did	not	 receive	extended	
field	 radiotherapy.	Extended	 field	 radiotherapy	was	
delivered	with	phase	 I	opposing	anterior	 and	posterior	
fields	 to	30	Gy	followed	by	phase	II	conformal	boosts	
to	a	 total	dose	of	50	to	56	Gy,	depending	on	the	post-
chemotherapy	 tumour	volume.	The	 treatment	portal	
covered	L1-L4	levels.	

Nineteen	patients	with	cervical	or	vaginal	 involvement	
were	 treated	with	additional	high-dose	brachytherapy	
boosts	of	5.5	Gy	to	the	proximal	4	cm	of	the	vagina	at	0.5	
cm	from	the	surface	of	the	applicator	for	two	fractions	
(per	week).	One	patient	with	stage	IIIB	disease	received	
vaginal	brachytherapy	at	 a	dose	of	6.5	Gy	 for	 four	
fractions.	The	 treatment	 length	of	brachytherapy	was	
extended	to	cover	the	vaginal	involvement.		

Adjuvant treatment Pelvic 
radiotherapy

Extended field 
radiotherapy

Total

Radiotherapy alone 14 1 15
Chemotherapy and 
radiotherapy

12 3 15

Total 26 4 30

Table 1. Types of adjuvant treatment.
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Radiation treatment was started immediately after the 
recovery from surgery, which was usually about three 
weeks after completion of chemotherapy. 

Follow-up Procedures
After completing adjuvant treatment, patients were 
followed up with physical examinations at three-
monthly intervals for two years and twice annually 
thereafter. If there was any suspicious finding on 
physical examination, further investigation was 
arranged. 

Statistical Analyses
Statistical analyses were performed using Statistical 
Package for the Social Sciences (Windows version 
20.0; SPSS Inc, Chicago [IL], US). Differences of 
patient characteristics between combined modality 
group and radiotherapy alone group were examined 
using chi-square or Fisher’s exact tests as appropriate. 

The primary endpoints were OS, defined as the date 
of histological diagnosis to the date of death, and PFS, 
defined as the time of histological diagnosis to detection 
of recurrence or progression. For the survival analysis, 
patients were censored at the date of their last follow-
up if the endpoint had not been reached. The Kaplan-
Meier method was used to generate survival curves 
and calculate three-year OS and PFS. Analysis of 
differences between survival curves was performed 
using the log-rank test. The Cox proportional hazards 
regression analysis was performed to analyse prognostic 
factors. 

RESULTS 
Demographics 
Among the 30 patients with stage III endometrial 
cancer after complete surgical treatment, the median 
follow-up of those surviving was 40 months (range, 
11-61 months). The median age at diagnosis in this 

Table 2. Patient and histological characteristics of stage III endometrial cancer.

Characteristics All patients (n = 30) Radiotherapy alone 
(n = 15)

Chemotherapy + 
radiotherapy (n = 15)

p Value

Median age >56 years 13 (43%) 7 (47%) 6 (40%) 1.000*
Performance status 0.427†

0 21 (70%) 9 (60%) 12 (80%)
1-2 9 (30%) 6 (40%) 3 (20%)

Grade 0.461*
1-2 13 (43%) 8 (53%) 5 (33%)
3 17 (57%) 7 (47 %) 10 (67%)

Histology 0.390†

Endometrioid 23 (77%) 13 (87%) 10 (67%)
Clear cell / papillary serous / mixed 7 (23%) 2 (13%) 5 (33%)

Stage 1.0†

IIIA 6 (20%) 2 (13%) 4 (27%)
IIIB 1 (3%) 1 (7%) 0 (0%)
IIIC 23 (77%) 12 (75%) 11 (73%)

IIIC1 18 12 6
IIIC2 5 0 5

Myometrial invasion 1.000†

≤1/2 8 (27%) 4 (27%) 4 (27%)
>1/2 22 (73%) 11 (73%) 11 (73%)

Cervical involvement 0.709*
Negative 12 (40%) 7 (47%) 5 (33%)
Positive 18 (60%) 8 (53%) 10 (67%)

Lymphovascular invasion 0.696†

Negative 11 (37%) 7 (47%) 4 (27%)
Positive 16 (53%) 8 (53%) 8 (53%)
Missing 3 (10%) 0 (0%) 3 (20%)

Margin 1.0†

Negative 14 (93%) 14 (93%) 14 (93%)
Positive 1 (7%) 1 (7%) 1 (7%)

Peritoneal cytology 0.215†

Negative 22 (73%) 13 (87%) 9 (60%)
Positive 8 (27%) 2 (13%) 6 (40%)

* Pearson chi-square test  
† Fisher’s exact test
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population	was	56	years	 (range,	37-81	years).	 In	all,	
17	 (57%)	patients	were	post-menopausal.	Preoperative	
cancer	 antigen	 (CA)	125	 results	were	available	 in	28	
patients,	 and	 found	 to	be	elevated	 in	16	 (53%).	The	
median	 serum	CA125	 level	was	54	 (range,	9-4731).	
Preoperative	CT	or	positron	emission	 tomography–CT	
was	only	available	in	four	patients.	

Histopathology 
The	predominant	histological	subtype	was	endometrioid	
(77%).	Two	(7%)	patients	had	a	positive	margin	at	the	
parametrium.	

All	patients	underwent	TAHBSO.	Of	 the	29	patients	
undergoing	pelvic	 lymph	node	dissection,	 the	median	

number	 of	 pelvic	 lymph	nodes	 removed	was	17,	
(range,	1-40).	The	median	number	of	pelvic	 lymph	
node	metastases	was	2	(range,	0-7).	Of	the	10	patients	
undergoing	PALN	dissection	 /	 sampling,	 the	median	
number	 removed	was	5	 (range,	1-6).	The	median	
number	of	PALN	metastases	was	1	(range,	0-5).	Stage	
IIIC	disease	was	defined	by	positive	pelvic	lymph	node	
alone	 in	18	 (78%)	of	 the	patients,	 and	positive	pelvic	
lymph	nodes	and	PALNs	in	5	(22%).	

Patient	 and	histological	 characteristics	 are	 listed	 in	
Table	2.

treatment 
At	 recovery	 from	surgery,	15	 (50%)	of	 the	patients	
received	chemotherapy	and	conventional	 radiotherapy.	
Fifteen	 (50%)	 received	 radiotherapy	alone.	Prognostic	
factors	in	the	radiotherapy	alone	and	combined	therapy	
groups	were	matched.	Though	more	patients	 in	 the	
chemotherapy	group	had	more	grave	 risk	 factors	
(grade	3	 tumour,	non-endometrioid	histology,	 and	
positive	peritoneal	 cytology),	 the	differences	were	not	
statistically	significant	(Table	2).

Survival 
The	three-year	PFS	for	 the	entire	group	was	75%,	and	
the	three-year	OS	was	76%,	while	median	survival	had	
not	 reached	 (Figure	1).	For	patients	with	 stage	 IIIA/B	
disease,	the	three-year	PFS	was	100%,	and	for	patients	
with	stage	IIIC	disease	it	was	68%.	The	three-year	OS	
was	100%	for	patients	with	 stage	 IIIA/B	endometrial	
carcinoma	and	70%	for	patients	with	stage	IIIC	disease.	

Recurrence
In	9/30	 (30%)	of	 the	patients,	 the	 tumour	 recurred	
with	a	median	time	to	failure	of	13.9	(range,	3.4-39.4)	
months.	Of	 the	nine	patients	with	 recurrence,	 seven	
had	stage	IIIC	disease	and	two	had	stage	IIIA	disease.	

Figure 1. Progression-free survival (PFS) and overall survival (OS) 
of patients with stage III endometrial carcinoma: three-year PFS = 
75% and three-year OS = 76%.
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Type of therapy Distant vagina Pelvis Para-aortic lymph nodes Distant Total

Radiotherapy alone (n = 15) 1 0 1 5 7
Chemotherapy & radiotherapy (n = 15) 0 0 1 1 2

Table 3. Pattern of failure in the sequential chemotherapy and radiotherapy group versus radiotherapy-alone group.

Table 4. Multivariate analysis of prognostic factors for progression-free survival (PFS) and overall survival (OS).

Abbreviations: HR = hazard ratio; CI = confidence interval.

Adverse prognostic factor PFS OS

HR (95% CI) p Value HR (95% CI) p Value

Adjuvant radiotherapy alone 5.4 (1.1-27.0) 0.042 6.4 (1.04-39.1) 0.045
Positive margin 16.0 (2.2-113.8) 0.006 17.4 (2.3-131.6) 0.006
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The	serum	CA125	level	was	available	in	seven	patients	
with	 recurrence,	 in	 six	of	whom	 it	was	elevated.	The	
median	CA125	level	in	these	patients	was	54	(range,	29	
to	234).	Disease	recurrence	was	found	in	47%	(7/15)	of	
the	patients	treated	with	radiation	alone	and	13%	(2/15)	
of	 treated	with	combined	chemotherapy	and	 radiation	
(Table	3).

Prognostic Factors
According	 to	univariate	 analysis,	 factors	 conferring	
a	poor	prognosis	 for	PFS	 in	 stage	 III	 endometrial	
cancer	 included	a	positive	margin	 (p	=	0.001;	Figure	
2)	 and	 radiotherapy	alone	 (p	=	0.04;	Figure	3).	 In	 the	
multivariate	 analysis,	 a	positive	margin	 (HR	=	16.0;	
95%	CI,	2.2-113.8;	p	=	0.006)	and	 radiotherapy	alone	

Figure 2. Positive margin was strongly associated with lower 
rates of progression-free survival (PFS) and overall survival (OS): 
three-year PFS rates were lower in patients with positive resection 
margins (0% vs. 81%, p = 0.001), as were three-year OS rates (0% 
vs. 83%, p = 0.003). 
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Figure 3. Impact of adjuvant treatment on progression-free 
survival (PFS) and overall survival (OS): three-year rates of PFS 
were higher in patients treated with combined chemotherapy 
(chemo) and radiotherapy (RT) than in those treated with adjuvant 
radiotherapy only (93% vs. 58%, p = 0.04), as were three-year OS 
rates (83% vs. 68%, p = 0.071).
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(HR	=	5.4;	95%	CI,	1.1-27.0;	p	=	0.042)	were	predictive	
of	PFS	(Table	4).	

Univariate	 analysis	 revealed	 that	 a	positive	margin	 (p	
=	0.003;	Figure	2)	was	a	 significant	prognostic	 factor	
for	decreased	OS	in	patients	with	stage	III	endometrial	
cancer.	Radiotherapy	alone	 showed	a	 trend	 towards	
decreased	OS	 (p	=	0.071)	 in	 the	univariate	 analysis	
(Figure	3).	 In	 the	multivariate	 analysis,	 a	positive	
margin	(HR	=	17.4;	95%	CI,	2.3-131.6;	p	=	0.006)	and	
radiotherapy	alone	(HR	=	6.4;	95%	CI,	1.04-39.1;	p	=	
0.045)	 remained	significant	prognosticators	of	 survival	
(Table	4).	

However,	 age,	 serum	CA125	 level	 elevation	 at	
diagnosis,	 lymphovascular	 invasion,	 the	depth	of	
myometrial	 invasion,	 cervical	 involvement,	peritoneal	
cytology,	grade,	stage,	histology,	 the	number	of	pelvic	
lymph	nodes	 removed	 (<10	vs.	 ≥10),	 and	PALN	
dissection	did	not	correlate	with	PFS	and	OS.		

DiSCUSSiOn
We	performed	 this	 retrospective	 study	 to	explore	
clinical	outcomes	in	patients	with	stage	III	endometrial	
cancer	 treated	with	adjuvant	 radiation	alone	or	by	
chemotherapy	and	 radiation	combined,	 following	
comprehensive	 surgical	 staging.	Our	 findings	 suggest	
that	 combined	multimodality	 therapy	may	 improve	
survival	 in	patients	with	stage	 III	disease	as	compared	
to	radiotherapy	alone.	

Though	 the	 follow-up	 time	was	 relatively	 short	 in	
our	 series,	our	data	on	OS	were	consistent	with	other	
studies.	In	previous	studies,	patients	identified	as	FIGO	
stage	 IIIA	endometrial	 cancer	often	had	an	excellent	
prognosis	with	five-year	disease-free	survivals	of	up	to	
91.7%.8-10	Patients	 identified	as	FIGO	stage	 IIIC	had	
five-year	OS	 rates	of	52	 to	72%.11-14	The	five-year	OS	
was	69	to	74%	for	patients	with	 isolated	pelvic	 lymph	
node	 involvement	and	38	 to	47%	for	 those	 found	 to	
have	positive	para-aortic	nodes.12,13	A	surprisingly	good	
result	of	five-year	OS	of	62%	was	reported	 in	patients	
with	PALN	 involvement	 undergoing	para-aortic	
lymphadenectomies.13

Different	postoperative	 treatments	have	been	used	
in	an	attempt	 to	 reduce	 the	 risk	of	pelvic	and	distant	
recurrences.	However,	no	 standard	 therapy	has	been	
established	 to	date.	Our	 results	 from	multivariate	
analysis	 showed	 that	 sequential	 chemotherapy	and	
radiotherapy	 improved	disease-free	 survival	 and	

OS	 rates	compared	 to	 radiotherapy	alone.	Our	 three-
year	PFS	and	OS	 rates	 for	patients	 treated	with	both	
chemotherapy	and	 radiation	were	93%	and	83%,	
respectively.	The	 three-year	PFS	and	OS	 rates	were	
58%	and	68%,	 respectively	 for	patients	 treated	with	
postoperative	 radiotherapy	alone.	This	observation,	
even	 if	made	on	a	very	small	 series,	 suggests	 that	
adjuvant	chemotherapy	can	potentially	 reduce	 the	 risk	
of	 recurrence	and	 improve	survival.	However,	 this	
result	 should	be	validated	by	prospective	 randomised	
controlled	trials.	Combined	analysis	of	NSGO-EC-9501	/	
EORTC-55991	and	MaNGO	ILIADE-III	has	 shown	
that	 there	 is	 a	 significant	 improvement	 in	PFS	 in	 the	
patients	who	 received	 sequential	 chemotherapy	and	
radiation	compared	 to	 radiation	alone,	 though	 the	
survival	benefit	could	not	be	demonstrated.6	A	Finnish	
trial	 showed	 that	disease-free	 survival	 and	OS	of	 the	
patients	who	had	chemoradiation	were	not	significantly	
different	 from	 those	who	had	 radiation	only.15	The	
ongoing	RTOG	9905	 and	PORTEC	3	 studies	 are	
also	evaluating	whether	 chemoradiation	 is	 superior	 to	
radiation	alone.	

Patients	with	 stage	 III	 endometrial	 cancer	 are	 a	
heterogenous	group	in	regard	to	the	risk	of	recurrence.	
It	 is	 still	 unclear	which	particular	group	of	patients	
can	clearly	benefit	 from	adjuvant	 chemotherapy.	
Wong	et	 al10	 reported	 that	patients	with	 stage	 IIIA	
disease	had	good	 treatment	outcomes	with	a	 five-
year	disease-specific	 survival	of	92%	and	only	7%	
developed	 recurrence	after	 adjuvant	 radiotherapy	
alone.	Adjuvant	 radiotherapy	may	be	 sufficient	 for	
this	group	of	patients.	Patients	who	had	a	positive	
margin	had	a	poor	prognosis.	Postoperative	 treatment	
could	not	 compensate	 for	 inadequate	 surgery.	Further	
treatment	 strategies	 should	be	explored	 for	 this	poor	
risk	group.	From	previous	positive	 trials,	 it	 seemed	
that	 adjuvant	 chemotherapy	was	useful	 in	 the	patients	
who	had	metastatic	nodal	disease.	In	a	positive	trial	of	
adjuvant	 chemotherapy	GOG122,5	metastatic	 cancer	
was	discovered	in	up	to	50%	of	pelvic	nodes	or	25%	of	
para-aortic	nodes.	Pelvic	 lymph	nodes	and	PALNs	are	
the	gateway	 to	 systemic	disease.	 It	was	possible	 that	
chemotherapy	may	eradicate	microscopic	disease	 in	
either	the	pelvic	lymph	nodes	or	PALNs	remaining	after	
the	surgical	procedure,	or	in	distant	occult	sites.	

Because	various	chemotherapy	 regimens	were	used	
in	different	 studies,	 the	appropriate	 sequencing	of	
chemotherapy	and	radiation,	the	optimal	chemotherapy	
combination,	and	number	of	cycles	of	chemotherapy	in	
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the	combined	modality	arm	have	not	yet	been	defined.	
In	our	study,	six	cycles	of	paclitaxel	/	carboplatin	were	
given	before	 radiotherapy.	 In	 the	NSGO-EC-9501	 /	
EORTC-55991	 trial,	 four	 courses	of	platinum-based	
combination	chemotherapy	(83%	received	doxorubicin	
/	 epirubicin	and	cisplatin)	were	given	either	before	
(17%)	or	after	(79%)	radiotherapy;	in	4%,	the	sequence	
was	unknown.	 In	 the	MaNGO	ILIADE-III	 study,	
three	cycles	of	doxorubicin	and	cisplatin	were	given	
before	radiotherapy.6	The	Finnish	study	had	an	unusual	
design,	because	it	used	split	course	radiotherapy.	In	the	
combined	modality	arm,	 the	chemotherapy	consisting	
of	 cyclophosphamide,	 epirubicin,	 and	cisplatin	was	
administered	before	 radiotherapy,	 in	between	 the	
radiotherapy	courses	and	after	 radiotherapy.15	 In	 the	
ongoing	RTOG	9905	and	PORTEC	3	studies,	patients	
were	 treated	with	 two	cycles	of	 cisplatin	concurrently	
with	pelvic	 radiotherapy,	 followed	by	 four	additional	
cycles	of	 adjuvant	 chemotherapy	with	paclitaxel	 and	
carboplatin.	

The	 use	 of	 systematic	 pelvic	 and	 para-aor t ic	
lymphadenectomy	 in	 all	 patients	 has	 not	 been	
universally	 accepted.	Moreover,	 the	 extent	 of	
dissection	necessary	 for	adequate	staging	has	not	been	
standardised.	To	date,	 there	 is	no	defined	number	of	
lymph	nodes	to	remove	in	order	to	ensure	an	adequate	
sampling.	The	question	of	whether	 removal	of	more	
nodes	 improves	clinical	outcomes	 is	 still	 unanswered.	
Abu-Rustum	et	al16	reported	that	removal	of	10	or	more	
pelvic	nodes	predicts	better	survival,	but	this	is	limited	
to	 lower	 stage	disease,	 in	older	patients	who	 received	
vaginal	brachytherapy	only	or	no	adjuvant	 treatment.	
From	our	study,	we	could	not	demonstrate	that	removal	
of	more	than	10	pelvic	nodes	could	improve	survival	in	
stage	III	patients.	

The	PALNs	were	involved	in	22%	of	stage	IIIC	patients	
in	our	 study.	The	GOG	study	 found	 that	when	pelvic	
lymph	nodes	were	 involved	by	 tumour,	 the	PALNs	
were	 involved	 in	49%	of	cases.17	McMeekin	et	 al13	
and	Onda	et	 al18	 reported	 that	PALNs	were	 involved	
in	over	60%	of	patients	with	positive	pelvic	 lymph	
nodes.	The	 low	proportion	of	positive	PALNs	 in	our	
series	may	be	explained	by	 lack	of	 routine	para-aortic	
lymphadenectomy	 in	our	hospital.	PALN	sampling	 /	
dissection	was	performed	when	 there	were	enlarged	
PALNs	 intra-operatively.	Multiple	 retrospective	
reports	 suggest	 a	 therapeutic	benefit	 from	para-aortic	
lymphadenectomy	for	patients	with	high-risk	early-stage	

and	advanced-stage	endometrial	cancer.	A	retrospective	
study	reported	that	PALN	dissection	improved	PFS	and	
OS	 in	high-risk	patients	 (myometrial	 invasion	>50%,	
palpable	positive	pelvic	nodes,	or	positive	adnexa).19	
Another	 retrospective	 study	 reported	 that	 an	adequate	
pelvic	and	para-aortic	lymphadenectomy	with	adjuvant	
radiation	appeared	to	reduce	failures	in	both	the	pelvic	
and	para-aortic	 regions,	 in	 terms	of	node-positive	
endometrial	 cancers.20	A	 Japanese	 retrospective	 study	
reported	 that	pelvic	and	para-aortic	 lymphadenectomy	
increased	OS,	compared	 to	pelvic	 lymphadenectomy	
alone	(HR	=	0.53,	p	=	0.0005),	particularly	 in	patients	
with	an	 intermediate	or	high	 risk	of	 recurrence	 (HR	=	
0.44,	p	<	0.0001).21	In	our	study,	though	the	combined	
modality	group	with	better	 survival	had	a	higher	
proportion	undergoing	para-aortic	node	 sampling	 /	
dissection	 than	 in	 the	 radiotherapy	alone	group	 (47%	
vs.	20%),	 according	 to	 the	univariate	 analysis	PALN	
dissection	did	not	 correlate	with	PFS	and	OS.	The	
therapeutic	 role	of	 lymphadenectomy	has	not	been	
proven	 in	prospective	 trials.	Significant	 controversy	
remains	on	formal	para-aortic	lymphadenectomy.

Our	 study	was	 limited	by	 its	 small	 sample	 size	and	
relatively	 short	 follow-up	period.	Patients	were	also	
not	randomly	assigned	to	treatment	groups,	and	several	
potential	risk	factors	were	unevenly	distributed.	Adverse	
factors	 such	as	grade	3	 tumour,	non-endometrioid	
histology,	 and	positive	peritoneal	 cytology	occurred	
more	 frequently	 in	 the	combination	 therapy	groups.	
In	addition,	 there	were	 limitations	 inherent	 to	all	
retrospective	studies,	including	selection	bias,	physician	
bias,	unknown	confounding	variables,	 and	 reporting	
bias.	These	 limited	our	ability	 to	 formulate	definitive	
conclusions	 regarding	 the	efficacy	of	 the	various	
adjuvant	treatments.	

COnClUSiOn
Based	on	our	 retrospective	 study,	 adjuvant	 sequential	
chemotherapy	 and	 radiotherapy	was	 associated	
with	 improved	PFS	and	OS	compared	 to	adjuvant	
radiotherapy	alone	in	patients	with	pathological	stage	III	
endometrial	 carcinoma.	Hopefully,	 further	 randomised	
clinical	 trials	will	 determine	whether	 combined	
chemotherapy	and	 radiotherapy	 is	 truly	 superior	 to	
radiotherapy	alone	and	 the	appropriate	 sequencing	of	
chemotherapy	and	radiation.	
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