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Abstract
Background: We	 compared	 the	 clinical	 outcomes	 of	 patients	 with	 oral	 cavity	
squamous	cell	carcinoma	(OCSCC)	with	cN+pN0	versus	cN0pN0	disease.
Methods: A	total	of	1309	OCSCC	patients	with	pN0	disease	were	included.	Of	
them,	 1019	 and	 290	 cases	 had	 cN0pN0	 and	 cN+pN0	 disease,	 respectively.	 For	
comparison	purposes,	we	also	examined	799	patients	with	pN+disease	(cN0pN+/
cN+pN+,	n = 239/560).	Subgroup	analysis	was	performed	in	a	propensity	score-	
matched	cohort	with	cN0pN0	and	cN+pN0	disease	(n = 284	each).
Results: Compared	 with	 cN0pN0,	 patients	 with	 cN+pN0	 had	 a	 higher	 preva-
lence	of	the	following	variables:	betel	chewing,	pT3−4,	depth	≥10 mm,	perineu-
ral	invasion,	and	treatment	with	surgery	and	adjuvant	therapy.	The	prognosis	of	
patients	with	cN+pN0	(mean:	52	nodes)	and	cN0pN0	(mean:	39	nodes)	disease	
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1 	 | 	 INTRODUCTION

Oral	 cavity	 squamous	 cell	 carcinoma	 (OCSCC)–	a	 com-
mon	type	of	head	and	neck	malignancy–	is	the	sixth	most	
frequent	cancer	diagnosis	made	in	Taiwan.1	Treatment	is	
chiefly	based	on	surgery—	either	with	or	without	adjuvant	
therapy	depending	on	the	presence	of	postoperative	patho-
logical	 risk	 factors	 (RFs).2–	7	 According	 to	 the	 National	
Comprehensive	Cancer	Network	(NCCN)	guidelines,	pa-
tients	presenting	with	extra-	nodal	extension	(ENE)	and/or	
pathologic	positive	margins	should	be	considered	at	high	
risk,	ultimately	being	candidates	for	postoperative	concur-
rent	chemoradiation	(CCRT).8	Cases	who	carry	other	RFs–	
including	 pT3–	4	 tumors,	 pathologically	 node-	positive	
(pN+),	perineural	invasion,	lymphatic	invasion,	vascular	
invasion,	and	close	margins–	are	deemed	at	 intermediate	
risk	and	can	be	treated	with	either	postoperative	radiation	
therapy	(RT)	or	CCRT.8	Patients	with	OCSCC	and	patho-
logically	 negative	 nodes	 (pN0)	 may	 harbor	 pathological	
RFs	 which	 can	 pose	 an	 indication	 for	 postoperative	 ad-
juvant	 therapy.9–	12	 In	 the	preoperative	phase,	 cases	with	
pN0	disease	can	be	classified	as	clinically	node-	negative	
(cN0)	or	node-	positive	(cN+).	While	pathological	findings	
remain	 the	 gold	 standard	 for	 tumor	 staging,	 the	 ques-
tion	as	to	whether	the	clinical	outcomes	of	patients	with	
cN+pN0	disease	differ	from	those	of	cases	with	cN0pN0	
remains	unanswered.	This	 issue	is	of	practical	relevance	
to	 head	 and	 neck	 oncologists	 who	 frequently	 consider	
patients	 with	 cN+pN0	 disease	 as	 being	 at	 potential	 risk	

for	neck	failure.	Amit	et	al.13	have	previously	shown	that	
cN+pN0	disease	 (vs.	 cN0pN0)	 is	an	 independent	RF	 for	
5-	year	disease-	specific	survival	(DSS)	and	overall	survival	
(OS).	However,	no	large	cohort	study	has	thoroughly	com-
pared	the	clinical	outcomes	of	patients	with	OCSCC	and	
cN+pN0	versus	cN0pN0−especially	with	respect	to	neck	
control	(NC).

The	purpose	of	this	retrospective	study	was	to	conduct	
an	extensive	analysis	of	RFs	in	these	two	patient	groups.	
We	also	examined	their	prognostic	impact	by	taking	into	
account	a	number	of	different	5-	year	outcomes.

2 	 | 	 PATIENTS AND METHODS

2.1	 |	 Study design

After	obtaining	appropriate	institutional	review	board	
approval	 (CGMH	101-	4457B,	201701467B0),	we	 retro-
spectively	 reviewed	 the	 clinical	 charts	 of	 all	 patients	
with	 first	 primary	 OCSCC	 who	 were	 treatment-	naïve	
(n  =  2240)	 and	 consecutively	 referred	 to	 the	 Chang	
Gung	 Memorial	 Hospital	 during	 the	 period	 from	
January	 1996	 to	 December	 2018.	 Owing	 to	 the	 retro-
spective	 nature	 of	 the	 study,	 the	 need	 for	 informed	
consent	 was	 waived.	 All	 cases–	who	 were	 scheduled	
to	 undergo	 radical	 surgery	 either	 with	 (n  =  2108)	 or	
without	 (n  =  132)	 neck	 dissections	 (NDs)–	received	 a	
thorough	 presurgical	 evaluation	 and	 staging	 workup	

was	 similar	 both	 in	 the	 original	 cohort	 and	 after	 propensity	 score	 matching.	
However,	the	5-	year	outcomes	were	more	favorable	for	cN+pN0/cN0pN0	com-
pared	 with	 cN0pN+/cN+pN+	 (local	 control,	 88%/88%/83%/81%;	 neck	 control,	
94%/93%/82%/76%;	 distant	 metastases,	 4%/3%/13%/31%;	 disease-	free	 survival,	
84%/83%/68%/52%;	disease-	specific	survival,	92%/92%/77%/57%;	overall	survival,	
81%/82%/59%/42%;	 all	 p	 values	 <0.001;	 cN+pN0	 versus	 cN0pN0,	 all	 p	 values	
>0.05).	cN+pN0	disease	(vs.	cN0pN0)	was	not	significantly	associated	with	local	
control,	neck	control,	distant	metastases,	and	survivals	either	in	univariable	or	
multivariable	analyses.
Conclusions: Despite	a	higher	risk	factor	burden,	the	prognosis	of	patients	with	
cN+pN0	disease	did	not	differ	from	that	of	cases	with	cN0pN0.	The	higher	nodal	
yield	and	the	more	frequent	use	of	adjuvant	therapy	in	cN+pN0	disease	may	ex-
plain	the	lack	of	significant	differences	in	terms	of	neck	control	compared	with	
cN0pN0	disease.
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as	described	in	our	previous	publications.14–	16	Clinical	
staging	was	based	on	the	results	of	physical	examination	
and	 imaging	 studies	 (computed	 tomography	 or	 mag-
netic	resonance	imaging).	Patients	were	considered	as	
cN+when	the	following	criteria	were	met:	(1)	presence	
with	at	least	one	node	with	a	short	axis	≥1 cm,	(2)	iden-
tification	of	at	least	one	node	with	a	short	axis	<1 cm	
with	central	necrosis	and/or	an	irregular	surface,	or	(3)	
presence	 of	 a	 cluster	 of	 lymph	 nodes.	 In	 the	 current	
study,	FDG-	PET	imaging	did	not	represent	a	criterion	
for	diagnosing	positive	lymph	nodes.	Our	institutional	
guidelines	 do	 not	 recommend	 fine-	needle	 aspiration	
cytology	and	this	technique	was	not	applied	for	clinical	
staging	even	in	presence	of	suspicious	regional	lymph	
node	 metastases	 (e.g.,	 homogeneous	 lymph	 nodes	
larger	than	1.5−2 cm	in	size).	Clinicopathological	RFs	
were	collected	prospectively	in	a	blinded	fashion	with	
respect	to	clinical	endpoints.	In	addition,	all	pathologi-
cal	 findings	 were	 independently	 reviewed	 by	 two	 ex-
perienced	head-	and-	neck	pathologists	with	a	dedicated	
checklist.	Because	of	the	prospective	collection	of	data	
on	 tumor	 depth	 of	 invasion	 (DOI)	 and	 ENE,6	 disease	
staging	was	conducted	according	 to	 the	AJCC	staging	
manual,	eighth	edition.17	A	total	of	1309	study	partici-
pants	 were	 pN0,	 (62.1%),	 whereas	 the	 remaining	 799	
were	pN+	(37.9%).	Because	the	focus	of	the	study	was	
on	pN0	disease	(cN0pN0,	n = 1029;	cN+pN0,	n = 290),	
cases	 with	 pN+disease	 (cN0pN+,	 n  =  239;	 cN+pN+,	
n = 560)	were	 included	 for	outcome	comparison	pur-
poses	(Figure 1).

2.2	 |	 Surgery and adjuvant therapy

Primary	tumors	were	excised	with	≥1 cm	margins	(both	
peripheral	and	deep	margins).	Patients	with	cN+disease	
received	level	I–	IV	or	I–	V	NDs,	whereas	cN-		patients	un-
derwent	level	I–	III	NDs.	As	a	general	principle,	patients	
who	 carried	 pathological	 RFs	 were	 treated	 with	 post-
operative	 RT	 (60  Gy).	 RFs	 were	 classified	 according	 to	
the	 National	 Comprehensive	 Cancer	 Network	 (NCCN)	
guidelines	 until	 20088;	 subsequently,	 we	 adopted	 the	
Chang	Gung	Memorial	Hospital	(CGMH)	guidelines	as	
previously	 described.7	 RT	 was	 offered	 to	 patients	 who	
carried	 the	 following	 pathological	 RFs:	 pT4;	 pT3N1;	
pT1–	2N1	 disease	 (N1	 disease	 at	 level	 IV/V);	 1–	2  mm	
close	margins	(in	the	event	of	a	second	operation	being	
unfeasible);	and	poor	differentiation	with	DOI	≥4 mm.	
RT	was	also	given	to	carriers	of	two	minor	RFs	(i.e.,	pN1,	
DOI	≥10 mm,	3–	4 mm	close	margins,	poor	differentia-
tion,	perineural	invasion,	lymphatic	invasion,	and	vascu-
lar	invasion).	The	radiation	field	was	designed	to	include	
both	the	entire	tumor	bed	area	(with	1-		to	2-	cm	margins)	
and	regional	 lymphatics.	Patients	who	had	evidence	of	
ENE,	multiple	lymph	node	metastases,	or	positive	mar-
gins	(in	the	event	of	a	second	operation	being	unfeasible)	
received	CCRT	(66 Gy).	CCRT	was	also	administered	to	
patients	 carrying	 at	 least	 three	 of	 the	 abovementioned	
minor	 RFs	 (pT4	 and	 1–	2  mm	 close	 margins	 were	 con-
sidered	 as	 a	 single	 RF	 for	 CCRT).18–	20	 Chemotherapy	
consisted	 of	 intravenous	 cisplatin	 50  mg/m2	 biweekly	
plus	 daily	 oral	 tegafur	 800  mg	 and	 leucovorin	 60  mg,	

F I G U R E  1  Flow	of	patients	through	
the	study
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cisplatin	40 mg/m2	weekly,	or	cisplatin	100 mg/m2	every	
3 weeks.20	Patients	with	pN0	disease	who	carried	patho-
logical	RFs	were	offered	postoperative	RT/CCRT	based	
on	 the	 consensus	 reached	 by	 our	 head	 and	 neck	 mul-
tidisciplinary	 team.	 Patients	 who	 refused	 the	 proposed	
approach	or	whose	disease	stage	unexpectedly	changed	
after	surgery	received	surgery	alone.

2.3	 |	 Statistical calculations

All	participants	were	followed-	up	for	at	least	24 months	
or	 until	 death.	 Patients	 were	 censored	 on	 the	 date	 of	
the	 last	 follow-	up	(December	2020).	Descriptive	statis-
tics	 are	 expressed	 as	 frequencies,	 percentages,	 means,	
medians,	 ranges,	 and	 standard	 deviations	 (SD).	 The	
study	 endpoints	 were	 the	 5-	year	 rates	 of	 local	 control	
(LC),	NC,	distant	metastasis	(DM),	disease-	free	survival	
(DFS),	DSS,	and	OS.	For	each	endpoint,	we	calculated	
the	 time	 elapsed	 from	 the	 date	 of	 surgery	 to	 the	 date	
of	 the	event	of	 interest.	Cumulative	event	curves	were	
plotted	using	the	Kaplan–	Meier	method	and	compared	
with	 the	 log-	rank	 test.	 The	 associations	 between	 RFs	
and	the	study	outcomes	were	determined	using	univari-
ate	 analysis	 (UVA)	 followed	 by	 multivariable	 Cox	 re-
gression	analysis	(MVA).	All	variables	included	in	UVA	
were	entered	as	covariates	 in	the	multivariable	model.	
Results	 of	 UVA	 and	 MVA	 are	 expressed	 as	 hazard	 ra-
tios	(HRs)	with	their	95%	confidence	intervals	(CIs).	All	
tests	were	two-	sided,	and	statistical	significance	was	set	
as	a	p	value	<0.05.

3 	 | 	 RESULTS

3.1	 |	 Patients

3.1.1	 |	 General	characteristics	of	patients	
with	cN0pN0	versus	cN+pN0	disease

The	 median	 follow-	up	 time	 of	 the	 entire	 cohort	 study	
was	89 months	 (mean = 100 months,	SD = 64 months;	
range = 1–	283 months).	The	median	 follow-	up	 time	 for	
surviving	patients	was	106 months	(mean = 117 months;	
SD = 62 months;	range = 24–	283 months).

Patients	with	pN0	disease	were	predominantly	men	
(93.7%)	and	aged	<65 years	(85.6%).	The	general	char-
acteristics	 of	 patients	 with	 cN0pN0	 versus	 cN+pN0	
disease	are	presented	in	Table 1.	Compared	with	cases	
showing	 cN0pN0	 disease,	 those	 with	 cN+pN0  had	 a	
significantly	 higher	 prevalence	 of	 the	 following	 vari-
ables:	 history	 of	 betel	 chewing	 (79.8%	 vs.	 88.3%,	 re-
spectively,	p = 0.001),	pT3–	4	disease	(38.7%	vs.	64.5%,	

respectively,	p < 0.001),	DOI	≥10 mm	(35.3%	vs.	58.8%,	
respectively,	 p  <  0.001),	 perineural	 invasion	 (20.2%	
vs.	26.6%,	respectively,	p = 0.024),	planned	RT/CCRT	
(36.3%	 vs.	 52.4%,	 respectively,	 p  <  0.001),	 RT/CCRT	
given	as	previously	planned	(78.1%	vs.	87.5%,	 respec-
tively,	p = 0.014),	and	actual	treatment	with	adjuvant	
therapy	 (RT,	 23.5%	 vs.	 35.9%,	 respectively;	 CCRT,	
4.9%	 vs.	 10.0%,	 respectively,	 p  <  0.001).	 Notably,	 pa-
tients	with	cN+pN0	disease	had	a	higher	nodal	yield	
than	 those	 with	 cN0pN0	 (mean,	 52.1	 vs.	 39.4	 nodes,	
respectively,	 p  <  0.001;	 median,	 46.0	 vs.	 38.0	 nodes,	
respectively).

3.2	 |	 Five- year outcomes of patients 
with cN+pN0 versus cN0pN0 disease: 
comparison with cN0pN+ and cN+pN+

The	5-	year	rates	in	patients	with	pN0	versus	pN+disease	
were	 as	 follows:	 LC,	 88%	 versus	 81%;	 NC,	 93%	 versus	
78%;	 DM,	 3%	 versus	 25%;	 DFS,	 83%	 versus	 57%;	 DSS,	
92%	versus	63%;	and	OS,	81%	versus	47%,	respectively	
(all	 p	 values	 <0.001).	 The	 following	 5-	year	 rates	 were	
observed	in	patients	with	cN+pN0,	cN0pN0,	cN0pN+,	
and	 cN+pN+	 disease:	 LC,	 88%/88%/83%/81%;	 NC,	
94%/93%/82%/76%;	 DM,	 4%/3%/13%/31%;	 DFS,	
84%/83%/68%/52%;	 DSS,	 92%/92%/77%/57%;	 and	 OS,	
81%/82%/59%/42%,	 respectively	 (all	 p	 values	 <0.001).	
Notably,	 no	 significant	 differences	 were	 observed	 for	
cN+pN0	versus	cN0pN0	(all	p	 values	>0.05;	Figure 2,	
A–	F).	While	the	outcomes	of	patients	with	cN+pN0	dis-
ease	were	similar	 to	 those	of	cases	with	cN0pN0,	 they	
were	 more	 favorable	 than	 those	 observed	 in	 patients	
with	cN0pN+/cN+pN+	disease.	In	contrast,	the	clinical	
outcomes	of	patients	with	cN0pN+	disease	were	better	
than	those	of	patients	with	cN+pN+	disease	(Figure 2,	
A–	F)	–		which	may	be	explained	by	a	 lower	burden	of	
pathological	 nodal	 disease.	 No	 cases	 of	 pN3a	 disease	
were	identified.	The	frequencies	of	patients	with	pN1,	
pN2,	 and	 pN3b	 in	 those	 with	 cN0pN+	 and	 cN+pN+	
disease	 were	 49%/34%/17%	 and	 15%/23%/62%,	 respec-
tively	(p < 0.001).

3.3	 |	 Five- year outcomes of patients 
with pN0 Disease stratified according to 
treatment modality

The	 5-	year	 rates	 in	 patients	 with	 pN0	 disease	 treated	
with	 surgery	 alone	 versus	 surgery	 plus	 adjuvant	 ther-
apy	 were	 as	 follows:	 LC,	 90%	 versus	 83%,	 p  =  0.005;	
NC,	 93%	 versus	 92%,	 p  =  0.373;	 DM,	 2%	 versus	 5%,	
p  <  0.001;	 DFS,	 86%	 versus	 76%,	 p  <  0.001;	 DSS,	 94%	



   | 6951LIN et al.

T A B L E  1 	 General	characteristics	of	patients	with	oral	cavity	cancer	and	pathologically	negative	nodes	according	to	the	presence	or	
absence	of	clinically	negative	(cN0)	or	positive	(cN+)	Nodes

Characteristic (n, %)

Original cohort
(n = 1309)

Propensity score- matched cohort
(n = 568)

cN0 cN+ p
SMD 
(%) cN0 cN+

SMD 
(%)

(n = 1019) n (%) (n = 290) n (%) (n = 284) n (%) (n = 284) n (%)

Sex 0.785

Male	(1227,	93.7) 956	(93.8) 271	(93.4) 1.51 273	(96.1) 270	(93.4) 5.15

Female	(82,	6.3) 63	(6.2) 19	(6.6) −1.51 11	(3.9) 14	(4.9) −5.15

Age	(years) 0.395

<65	(1020,	85.6) 867	(85.1) 253	(87.2) −6.25 242	(85.2) 248	(87.3) −6.14

≥65	(189,	14.4) 152	(14.9) 37	(12.8) 6.25 42	(14.8) 36	(12.7) 6.14

Alcohol	drinking 0.176

No	(418,	31.9) 335	(32.9) 83	(28.6) 9.23 83	(29.2) 82	(28.9) 0.78

Yes	(891,	68.1) 684	(67.1) 207	(71.4) −9.23 201	(70.8) 202	(71.1) −0.78

Betel	chewing 0.001

No	(240,	18.3) 206	(20.2) 34	(11.7) 23.34 32	(11.3) 34	(12.0) −2.20

Yes	(1069,	81.7) 813	(79.8) 256	(88.3) −23.34 252	(88.7) 250	(88.0) 2.20

Cigarette	smoking 0.332

No	(178,	13.6) 144	(14.1) 34	(11.7) 7.18 29	(10.2) 33	(11.6) −4.52

Yes	(1131,	86.4) 875	(85.9) 256	(88.3) −7.18 255	(90.0) 251	(88.4) 4.52

Pathological	T	status <0.001

pT1–	2	(728,	55.6) 625	(61.3) 103	(35.5) 53.48 102	(35.9) 103	(36.3) −0.73

pT3–	4	(581,	44.4) 394	(38.7) 187	(64.5) −53.48 182	(64.1) 181	(63.7) 0.73

Differentiation 0.160

Well/Moderate	(1232,	
94.1)

964	(94.6) 268	(92.4) 8.89 269	(94.7) 262	(92.3) 10.00

Poor	(77,	5.9) 55	(5.4) 22	(7.6) −8.89 15	(5.3) 22	(7.8) −10.00

Depth	of	invasion* <0.001

<10 mm	(778,	59.5) 659	(64.7) 119	(41.2) 48.74 119	(41.9) 119	(41.9) 0.00

≥10 mm	(529,	40.5) 359	(35.3) 170	(58.8) −48.21 165	(58.1) 170	(58.1) 0.00

Margin	status* 0.154

≤4 mm	(133,	10.2) 97	(9.5) 36	(12.4) −9.27 31	(10.9) 35	(12.3) −4.40

>4 mm	(1173,	89.8) 919	(90.5) 254	(87.6) 8.28 253	(89.1) 249	(87.7) 4.40

Perineural	invasion* 0.024

No	(1025,	78.4) 812	(79.8) 213	(73.4) 14.77 208	(73.2) 208	(73.2) 0.00

Yes	(283,	21.6) 206	(20.2) 77	(26.6) −15.01 76	(26.8) 76	(26.8) 0.00

Lymphatic	invasion* 0.424

No	(1299,	99.3) 1012	(99.4) 287	(99.0) 3.76 283	(99.7) 281	(98.9) 8.43

Yes	(9,	0.7) 6	(0.6) 3	(1.0) −4.97 1	(0.3) 3	(1.1) −8.43

Vascular	invasion* 1.000

No	(1292,	98.8) 1005	(98.7) 287	(99.0) −3.11 278	(97.9) 281	(98.9) −8.47

Yes	(16,	1.2) 13	(1.3) 3	(1.0) 2.26 6	(2.1) 3(1.1) 8.47

Planned	treatment <0.001

S	alone	(787,	60.1) 649	(63.7) 138	(47.6) 32.85

(Continues)
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versus	87%,	p < 0.001;	and	OS,	86%	versus	71%,	respec-
tively	(Figure 3,	A–	F,	all	p	values	<0.05,	except	for	NC).	
Thus,	the	clinical	outcomes	of	patients	with	pN0	disease	

treated	with	surgery	plus	adjuvant	therapy	were	gener-
ally	less	favorable	than	those	of	cases	who	received	sur-
gery	alone	–		the	only	exception	being	neck	control.

Characteristic (n, %)

Original cohort
(n = 1309)

Propensity score- matched cohort
(n = 568)

cN0 cN+ p
SMD 
(%) cN0 cN+

SMD 
(%)

(n = 1019) n (%) (n = 290) n (%) (n = 284) n (%) (n = 284) n (%)

Planned	RT/CCRT	
(522,	39.9)

370	(36.3) 152	(52.4) 0.014 −32.85

RT/CCRT	(−)	(100,	
19.2)

81	(21.9) 19	(12.5) 25.08

RT/CCRT	(+)	(422,	
80.8)

289	(78.1) 133	(87.5) −25.08

Actual	treatment <0.001

S	alone	(887,	67.8) 730	(71.6) 157	(54.1) 36.84 154	(54.2) 154	(54.2) 0.00

S	plus	RT	(343,	26.2) 239	(23.5) 104	(35.9) −27.42 104	(36.6) 102	(35.9) 1.46

S	plus	CCRT	(79,	6.0) 50	(4.9) 29	(10.0) −19.48 26	(9.2) 28	(9.9) −2.40

Nodal	yield

Range	(6–	181) 6–	146 7–	181

Mean	(42.2) 39.4 52.1 <0.001

Median	(39.0) 38.0 46.0

Abbreviations:	CCRT,	concurrent	chemoradiotherapy;	RT,	radiotherapy;	S,	surgery;	SMD,	standardized	mean	difference.
*Unavailable	data:	depth	of	invasion	(n = 2),	margin	status	(n = 3),	perineural	invasion	(n = 1),	lymphatic	invasion	(n = 1),	and	vascular	invasion	(n = 1).

T A B L E  1 	 (Continued)

F I G U R E  2  Kaplan–	Meier	plots	of	5-	year	local	control	(A),	neck	control	(B),	distant	metastases	(C),	disease-	free	survival	(D),	disease-	
specific	survival	(E),	and	overall	survival	(F)	for	patients	with	cN0pN0,	cN+pN0,	cN0pN+,	and	cN+pN+	disease	in	the	original	data	set
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3.4	 |	 Five- year neck control rates in 
patients with pN0, cN0pN0, and cN+pN0 
disease stratified according to planned and 
actual treatment

The	 5-	year	 NC	 rates	 in	 patients	 with	 pN0	 disease	 after	
stratification	 for	 planned	 surgery	 alone	 (n  =  787),	 adju-
vant	therapy	given	as	previously	planned	(n = 422),	and	
adjuvant	therapy	(RT/CCRT)	previously	planned	but	not	
delivered	(n = 100)	were	94%,	92%,	and	88%,	respectively	
(p = 0.080).	The	NC	control	 rate	was	higher	 in	patients	
who	 received	 planned	 surgery	 alone	 compared	 with	
those	in	whom	adjuvant	therapy	was	previously	planned	
but	not	delivered	(94%	vs.	88%,	p = 0.036);	however,	the	
former	 group	 did	 not	 differ	 from	 patients	 in	 whom	 ad-
juvant	therapy	was	given	as	previously	planned	(94%	vs.	

92%,	 p  =  0.181;	 Figure  4A).	 The	 5-	year	 NC	 rates	 in	 the	
cN0pN0 subgroup	stratified	as	previously	mentioned	were	
94%,	92%,	and	87%,	respectively	(p = 0.160;	planned	sur-
gery	alone	vs.	adjuvant	therapy	previously	planned	but	not	
delivered,	p = 0.070;	Figure 4B).	The	5-	year	NC	rates	 in	
the	cN+pN0	subgroup	stratified	as	previously	mentioned	
were	95%,	93%,	and	89%,	respectively	(p = 0.419;	planned	
surgery	alone	vs.	adjuvant	therapy	previously	planned	but	
not	delivered,	p = 0.253;	Figure 4C).

3.5	 |	 Multivariable analysis of 5- year 
outcomes in patients with pN0 disease

We	initially	 identified	 the	 following	reference	categories	
(HR  =  1):	 cN0pN0,	 female	 sex,	 age	 <65  years,	 negative	

F I G U R E  3  Kaplan–	Meier	plots	of	5-	year	local	control	(A),	neck	control	(B),	distant	metastases	(C),	disease-	free	survival	(D),	disease-	
specific	survival	(E),	and	overall	survival	(F)	for	patients	with	pN0	disease	treated	with	surgery	alone	and	surgery	plus	adjuvant	therapy

F I G U R E  4  Kaplan–	Meier	plots	of	5-	year	neck	control	after	stratification	for	no	RT	required,	RT	previously	planned	but	not	delivered,	
and	RT	given	as	previously	planned	in	patients	with	pN0	disease	(A),	cN0pN0	disease	(B),	and	cN+pN0	disease	(C)
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history	 for	 alcohol	 drinking,	 negative	 history	 for	 betel	
chewing,	 negative	 history	 for	 cigarette	 smoking,	 pT1−2	
disease,	 well/moderate	 differentiation,	 DOI	 <10  mm,	
margin	>4 mm,	absence	of	perineural	 invasion,	absence	
of	lymphatic	invasion,	absence	of	vascular	invasion,	and	
treatment	with	surgery	alone.	MVA	with	a	forward	step-
wise	selection	procedure	identified	the	following	risk	fac-
tors	 as	 unfavorable	 independent	 risk	 factors	 for	 5-	year	
outcomes:	betel	chewing	(LC	and	DFS),	poor	differentia-
tion	 (NC,	 DM,	 DFS,	 DSS,	 and	 OS),	 perineural	 invasion	
(NC,	 DFS,	 and	 DSS),	 lymphatic	 invasion	 (NC,	 DSS,	 and	
OS),	DOI	≥10 mm	(DM	and	DSS),	pT3−4	disease	(DFS	and	
OS),	and	age	≥65 years	(OS)	(Table 2).	Notably,	cN+pN0	
disease	was	not	significantly	associated	with	survival	out-
comes	either	in	UVA	(data	not	shown)	or	MVA.

3.6	 |	 Subgroup analyses of cN+pN0 
versus cN0pN0 disease after propensity 
score matching

Owing	to	the	baseline	differences	in	terms	of	severity,	we	
applied	 propensity	 score	 matching	 to	 obtain	 a	 matched	
cohort	 of	 patients	 with	 cN+pN0	 and	 cN0pN0	 disease	
(n = 284	each;	Table 1).	The	results	from	this	propensity	
score-	matched	 analysis	 did	 not	 appreciably	 differ	 com-
pared	with	the	original	dataset	with	respect	to	local	con-
trol,	neck	control,	distant	metastases,	and	survival	figures	
(all	p > 0.05;	Figure 5A–	F).

4 	 | 	 DISCUSSION

The	clinical	outcomes	of	patients	with	OCSCC	are	heav-
ily	 influenced	 by	 the	 presence	 of	 nodal	 metastases.	 As	

expected,	 the	 5-	year	 DSS	 and	 OS	 rates	 observed	 in	 our	
study	 were	 markedly	 less	 favorable	 for	 patients	 with	
pN+compared	 to	 this	 with	 pN0.	 Notably,	 patients	 with	
pN0	disease	tended	to	relapse	locally	rather	than	region-
ally	 (Figure  1,	 Figure  2A,	 B,	 Figure  3A,	 B).	 Conversely,	
local,	regional,	and	distant	recurrences	occurred	more	fre-
quently	in	presence	of	pN+disease	(Figure 1,	Figure 2A–	
C).	 The	 results	 reported	 by	 Amit	 et	 al.13	 demonstrated	
that	 cN+pN0	 disease	 is	 an	 independent	 RF	 for	 patients	
with	 OCSCC.	 This	 can	 be	 explained	 by	 a	 suboptimal	
lymph	node	dissection	and	an	inaccurate	histopathologi-
cal	evaluation	–		which	may	in	turn	lead	to	understaging.	
However,	their	conclusions	were	based	on	the	analysis	of	
DSS	and	OS–	without	a	specific	focus	on	the	relationship	
between	cN+pN0	disease	and	NC.	The	results	of	our	study	
demonstrate	that	cN+pN0	disease	was	not	independently	
associated	 with	 reduced	 5-	year	 LC,	 NC,	 DM,	 DFS,	 DSS,	
and	OS	rates.	Taken	together,	these	findings	indicate	that	
cN+pN0	 disease	 is	 not	 an	 independent	 RF	 after	 adjust-
ment	for	potential	confounders	in	MVA.

Because	 untreated	 micrometastases	 are	 expected	 to	
evolve	into	overt	metastases	during	the	course	of	disease,21	
selective	ND	is	recommended	in	patients	at	high	risk	for	
occult	metastases.	Following	selective	ND	of	patients	with	
pN0	disease,	the	possibility	of	missing	microscopic	nodal	
spread	 should	 still	 be	 considered.22	 In	 this	 scenario,	 the	
concept	of	lymph	node	density–	which	is	traditionally	ap-
plied	 to	 pN+disease	 and	 expressed	 as	 the	 ratio	 between	
the	 number	 of	 pN+and	 the	 lymph	 node	 yield	 –		 may	 be	
extended	 to	 patients	 with	 pN0	 disease	 and	 pathologi-
cally	 undetected	 micrometastases.	 This	 can	 be	 achieved	
by	 calculating	 the	 ratio	 between	 the	 number	 of	 nodes	
with	 undetected	 micrometastases	 and	 the	 lymph	 node	
yield.	Under	 these	circumstances,	NC	is	expected	 to	 im-
prove	in	parallel	with	the	number	of	dissected	nodes.	On	

T A B L E  2 	 Multivariable	analyses	of	risk	factors	for	5-	year	local	control,	neck	control,	distant	metastases,	and	survival	rates	in	patients			
(n = 1309)	with	oral	cavity	cancer	and	pathologically	negative	nodes

Risk factor

Local control Neck control Distant metastases Disease- free survival Disease- specific survival Overall survival

HR
(95% CI) p

HR
(95% CI) p

HR
(95% CI) p

HR
(95% CI) p

HR
(95% CI) p

HR
(95% CI) p

Betel	chewing	(n = 1069) 2.076	(1.306–	3.300) .002 —	 ns —	 ns 1.434	(1.012–	2.032) 0.043 —	 ns —	 ns

Poor	differentiation	(n = 77) —	 ns 2.657	(1.491–	4.736) 0.001 5.141	(2.450–	10.792) <0.001 2.134	(1.411–	3.226) <0.001 2.816	(1.642–	4.829) <0.001 1.572	(1.052–	2.350) 0.027

Perineural	invasion	(n = 283) —	 ns 2.193	(1.442–	3.334) <0.001 —	 ns 1.534	(1.168–	2.014) 0.002 1.860	(1.251–	2.764) 0.002 —	 ns

Lymphatic	invasion	(n = 9) —	 ns 4.273	(1.044–	17.497) 0.043 —	 ns —	 ns 4.473	(1.095–	18.282) 0.037 4.393	(1.793–	10.764) 0.001

Depth	of	invasion	≥10 mm	
(n = 529)

—	 ns —	 ns 3.095	(1.622–	5.905) 0.001 —	 ns 2.067	(1.403–	3.047) <0.001 —	 ns

pT3–	4	(n = 581) —	 ns —	 ns —	 ns 1.322	(1.032–	1.693) 0.027 —	 ns 1.674	(1.316–	2.129) <0.001

Age	≥65	(n = 189) —	 ns —	 ns —	 ns —	 ns —	 ns 1.612	(1.237–	2.101) <0.001

S+RT/CCRT	(n = 422) 1.547	(1.155–	2.073) 0.003 ns ns ns ns 1.725	(1.362–	2.184) <0.001

Abbreviations:	CCRT,	chemoradiotherapy;	CI,	confidence	interval;	HR,	hazard	ratio;	ns,	not	significant;	RT,	radiotherapy;	S,	surgery.



   | 6955LIN et al.

analyzing	the	two	largest	cohort	studies	published	in	the	
field	(Table 3),	Amit	et	al.13	reported	a	mean	nodal	yield	of	
29–	which	is	significantly	lower	than	that	observed	in	our	
current	report	(mean	in	the	entire	cohort:	42;	cN+pN0:	52;	
cN0pN0:	39).

The	accuracy	of	the	pN0	diagnosis	is	clearly	dependent	
on	 a	 sufficiently	 extensive	 lymph	 node	 harvesting	 during	
ND–	resulting	in	a	high	cervical	node	yield.	The	higher	nodal	
yield	 in	our	patients	with	cN+pN0	disease	may	at	 least	 in	
part	explain	the	lack	of	significant	differences	in	terms	of	NC	

when	compared	with	cN0pN0	disease.	While	the	prevalence	
of	pT3-	4	disease	in	our	report	was	in	line	with	the	study	by	
Amit	et	al.13	(44%	vs.	45%,	respectively),	the	use	of	adjuvant	
therapy	was	less	frequent	in	our	cohort	(32%	vs.	51%,	respec-
tively).	This	can	be	explained	by	the	adoption	of	the	CGMH	
guidelines	 (instead	 of	 the	 NCCN	 recommendations)	 as	 of	
2008.7	We	have	previously	shown	that–	compared	with	 the	
NCCN	recommendations–	the	CGMH	guidelines	can	reduce	
by	28%	the	number	of	intermediate-	risk	patients	that	should	
receive	RT,	without	compromising	5-	year	DSS	and	OS	rates	

T A B L E  2 	 Multivariable	analyses	of	risk	factors	for	5-	year	local	control,	neck	control,	distant	metastases,	and	survival	rates	in	patients			
(n = 1309)	with	oral	cavity	cancer	and	pathologically	negative	nodes

Risk factor

Local control Neck control Distant metastases Disease- free survival Disease- specific survival Overall survival

HR
(95% CI) p

HR
(95% CI) p

HR
(95% CI) p

HR
(95% CI) p

HR
(95% CI) p

HR
(95% CI) p

Betel	chewing	(n = 1069) 2.076	(1.306–	3.300) .002 —	 ns —	 ns 1.434	(1.012–	2.032) 0.043 —	 ns —	 ns

Poor	differentiation	(n = 77) —	 ns 2.657	(1.491–	4.736) 0.001 5.141	(2.450–	10.792) <0.001 2.134	(1.411–	3.226) <0.001 2.816	(1.642–	4.829) <0.001 1.572	(1.052–	2.350) 0.027

Perineural	invasion	(n = 283) —	 ns 2.193	(1.442–	3.334) <0.001 —	 ns 1.534	(1.168–	2.014) 0.002 1.860	(1.251–	2.764) 0.002 —	 ns

Lymphatic	invasion	(n = 9) —	 ns 4.273	(1.044–	17.497) 0.043 —	 ns —	 ns 4.473	(1.095–	18.282) 0.037 4.393	(1.793–	10.764) 0.001

Depth	of	invasion	≥10 mm	
(n = 529)

—	 ns —	 ns 3.095	(1.622–	5.905) 0.001 —	 ns 2.067	(1.403–	3.047) <0.001 —	 ns

pT3–	4	(n = 581) —	 ns —	 ns —	 ns 1.322	(1.032–	1.693) 0.027 —	 ns 1.674	(1.316–	2.129) <0.001

Age	≥65	(n = 189) —	 ns —	 ns —	 ns —	 ns —	 ns 1.612	(1.237–	2.101) <0.001

S+RT/CCRT	(n = 422) 1.547	(1.155–	2.073) 0.003 ns ns ns ns 1.725	(1.362–	2.184) <0.001

Abbreviations:	CCRT,	chemoradiotherapy;	CI,	confidence	interval;	HR,	hazard	ratio;	ns,	not	significant;	RT,	radiotherapy;	S,	surgery.

F I G U R E  5  Kaplan–	Meier	plots	of	5-	year	local	control	(A),	neck	control	(B),	distant	metastases	(C),	disease-	free	survival	(D),	disease-	
specific	survival	(E),	and	overall	survival	(F)	for	patients	with	cN0pN0,	cN+pN0,	cN0pN+,	and	cN+pN+	disease	in	the	propensity	score-	
matched	cohort
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(94%	 and	 87%,	 respectively).	 Notably,	 the	 5-	year	 DSS	 and	
OS	rates	observed	in	our	study	were	not	inferior	to	those	re-
ported	by	Amit	et	al.13	(92%/81	vs.	81%/72%,	respectively).

The	clinical	outcomes	of	patients	with	pN0	disease	may	
be	dependent	on	the	presence	of	adverse	clinicopatholog-
ical	RFs	–		which	can	in	turn	influence	the	decision	to	im-
plement	adjuvant	therapy.	In	published	studies	focusing	on	
pN0	disease	 (Table 3),	 the	prevalence	 rates	of	pT3−4	dis-
ease,	perineural	invasion,	and	the	use	of	adjuvant	therapy	
were	9−45%	(44%	in	our	study),	6−31%	(22%	in	our	study),	
and	 25−51%	 (32%	 in	 our	 study),	 respectively.	 Specific	 ad-
verse	 prognostic	 factors	 are	 not	 uniform	 in	 the	 available	
literature,	 and	 these	 discrepancies	 may	 be	 explained	 by	
differences	in	the	definition	of	the	study	variables	or	clin-
ical	endpoints.	For	example,	lymphovascular	invasion	was	
regarded	by	the	NCCN	guidelines	as	an	adverse	prognostic	
factor	until	2018;	subsequently,	the	presence	of	lymphatic	
and	vascular	invasion	was	considered	separately.	The	results	
of	our	study	indicate	that	lymphatic	invasion	–		rather	than	
vascular	invasion	–		were	an	independent	adverse	prognostic	
factor	for	NC,	DSS,	and	OS.	While	some	of	the	published	
studies	 considered	 locoregional	 control	 as	 an	 endpoint	 of	
interest,	 it	 was	 not	 specified	 whether	 the	 events	 used	 for	
outcome	 definition	 occurred	 locally	 or	 regionally.	 In	 the	
current	study,	we	observed	a	high	5-	year	NC	rate	 (93%)	–		
which	is	in	line	with	the	3-	year	NC	rate	reported	by	So	et	al.9	
(92%;	Table 3).	While	there	were	three	adverse	pathologic	
RFs	for	NC	in	our	study	(poor	differentiation,	perineural	in-
vasion,	and	lymphatic	 invasion),	So	et	al.9	 identified	male	
sex	as	the	only	unfavorable	prognostic	factor	for	the	same	
endpoint.	A	potential	explanation	for	the	conflicting	find-
ings	may	be	related	 to	 the	higher	NC	rate	 (which	reflects	
a	lower	number	of	neck	recurrences)	occurring	in	a	more	
limited	sample	size	(n = 166).

When	pathological	evidence	of	neck	nodal	metastases	
is	lacking,	the	neck	basin	is	frequently	excluded	from	the	
RT	field.	While	the	presence	of	specific	pathological	RFs	
poses	 an	 indication	 for	 RT/CCRT	 to	 the	 primary	 tumor	
site,	 the	elective	 irradiation	of	 the	neck	 in	patients	with	
pN0	disease	remains	a	matter	of	ongoing	debate	–		espe-
cially	at	the	contralateral	side.	In	a	phase	2 study,	Contreras	
et	 al.	 reported	 an	 unirradiated	 neck	 control	 rate	 of	 97%	
for	resected	SCC	of	 the	head	and	neck	(n = 72;	OCSCC	
[n = 14],	other	subsites	[n = 58]).	Notably,	no	patient	had	
contralateral	neck	received	irradiation,	and	in	17	patients	
(24%),	only	 the	primary	site	was	 treated.	Treatment	 fail-
ures	occurred	only	in	two	patients	with	OCSCC	and	pN0	
disease	who	did	not	receive	neck	 irradiation.23	 It	 is	 thus	
possible	that	patients	with	OCSCC	are	at	an	increased	risk	
of	neck	failure	compared	with	those	having	head	and	neck	
malignancies	originating	from	other	anatomical	subsites.

Because	intensive	adjuvant	treatment	may	result	in	sig-
nificant	morbidity,	the	question	as	to	whether	the	benefits	

of	 CT/CCRT	 outweigh	 its	 risks	 in	 pN0	 disease	 remains	
unanswered.	In	this	regard,	an	analysis	of	six	studies	con-
ducted	in	325	patients	did	not	show	a	significant	benefit	
(p = 0.059)	of	RT	guided	by	the	presence	of	RFs	in	terms	
of	5-	year	OS.24	In	our	study,	we	observed	that	–		compared	
with	 patients	 who	 underwent	 planned	 surgery	 alone	 –		
those	in	whom	adjuvant	therapy	was	previously	planned	
(because	of	the	presence	of	RFs)	but	not	delivered	had	a	
significantly	less	favorable	5-	year	NC	rate	(94%	vs.	88%,	re-
spectively,	p = 0.036).	However,	the	former	group	(5-	year	
NC	rate:	94%)	did	not	differ	significantly	(p = 0.181)	from	
patients	 in	 whom	 adjuvant	 therapy	 was	 given	 as	 previ-
ously	planned	(5-	year	NC	rate:	92%).	These	results	suggest	
that	adjuvant	therapy	may	actually	improve	NC.

Despite	a	higher	burden	of	risk	factors,	the	prognosis	of	pa-
tients	with	cN+pN0	disease	did	not	differ	from	that	observed	
in	cases	with	cN0pN0.	The	higher	nodal	yield	and	the	more	
frequent	use	of	adjuvant	therapy	in	patients	with	cN+pN0	
disease	may	explain	the	lack	of	significant	outcome	differ-
ences	compared	with	those	with	cN0pN0	disease.	However,	
we	 found	 that	 certain	baseline	RFs	–		 including	betel	quid	
chewing,	pT	status,	depth	of	invasion,	perineural	invasion,	
and	postoperative	treatment	modalities	–		were	not	well	bal-
anced	in	the	two	study	groups	(cN+pN0	and	cN0pN0).	To	
account	for	the	potential	confounding	impact	of	these	vari-
ables,	 we	 applied	 propensity	 score	 matching	 and	 devised	
a	matched	data	set	of	patients	with	cN+pN0	and	cN0pN0	
disease.	 However,	 the	 results	 obtained	 in	 the	 propensity	
score-	matched	cohort	did	not	differ	significantly	from	those	
observed	in	the	original	data	set	(Figure 5A–	D).	Collectively,	
these	findings	indicate	that	our	main	conclusions	regarding	
the	prognostic	significance	of	cN+pN0	are	not	significantly	
affected	by	the	observed	baseline	differences.

There	are	limitations	to	the	current	study.	First,	its	single-	
center	design	may	have	limited	the	external	validity	of	the	re-
sults.	Second,	the	retrospective	nature	of	the	research	could	
be	associated	with	information	bias,	and	approximately	20%	
of	the	study	patients	harboring	RFs	did	not	receive	adjuvant	
therapy.	Finally,	all	participants	were	uniformly	treated	with	
surgery	 −either	 with	 or	 without	 adjuvant	 therapy.	 More	
studies	are	necessary	to	confirm	our	findings	and	to	identify	
a	specific	subgroup	of	patients	with	pN0	disease	who	will	
most	likely	benefit	from	adjuvant	therapy.

In	 conclusion,	 our	 study	 demonstrates	 that	 patients	
with	OCSCC	and	cN+pN0	disease	are	characterized	by	a	
higher	prevalence	of	adverse	RFs.	However,	this	was	not	
found	to	translate	into	a	less	favorable	prognosis	–		proba-
bly	because	of	a	sufficient	number	of	excised	nodes	and	
an	 optimal	 selection	 of	 candidates	 for	 adjuvant	 therapy.	
Additionally,	patients	with	cN+pN0	disease	had	a	higher	
5-	year	NC	rate	–		especially	in	the	subgroups	of	those	who	
underwent	 planned	 surgery	 alone	 or	 adjuvant	 therapy	
as	 previously	 planned	 (93−95%).	 Because	 the	 prognosis	
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of	patients	with	cN+pN0	disease	did	not	differ	from	that	
of	 cases	 with	 cN0pN0,	 the	 presence	 of	 cN+pN0	 disease	
should	not	be	considered	as	an	adverse	prognostic	factor	
in	patients	with	OCSCC.
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