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ORIGINAL ARTICLE

ABSTRACT

Introduction: Cervical lymph node involvement has a major impact on prognsois and treatment decisions in patients

with squamous cell carcinoma of the upper aerodigestive tract  (SCC-UADT). We investigated the rate of lymph node

micrometastases (°‹10 mm) in neck dissection specimens. 

Material and methods: From 1999 to 2003, 217 consecutive neck dissections in 152 patients with previously untrea-

ted SCC-UADT were studied. Excised nodes were counted, measured, serially cut at 2-mm intervals, subjected to stan-

dard staining, and examined under a light microscope. 

Results: Mean number of nodes per dissection was 21.5. Among lymph node metastases (pN+), 45% were microme-

tastases, and among pN+ with extracapsular spread (pN+R+), 31% were micrometastases. Among pN+ patients, 66%

had micrometastases and 18% had only micrometastases. In individual patients, the number of pN+ micrometastases

was correlated with the number of pN+ metastases. Mean numbers of pN+ and of pN+R+ micrometastases were

higher in N2 and N3 patients than in N0 and N1 patients. 

Conclusion: The diagnosis of node micrometatases, which affects decisions regarding adjunctive treatments, requires

painstaking dissection of the neck with pathological examination of all excised nodes. This procedure is feasible in

everyday practice. A study of the prognostic significant of node micrometastases is ongoing at our center. (Fr ORL -
2005 ; 86 : 17-22)
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INTRODUCTION

Cervical lymph node metastases from squamous-cell

carcinoma of the upper aerodigestive tract (SCC-

UADT) has a major impact on the rates of regional

recurrence, distant metastases, and survival. In addi-

tion, treatment decisions are influenced by the presen-

ce of cervical node involvement. Therefore, accurate

staging of the neck is crucial. However, cervical

lymph-node metastases frequently escape detection

by palpation [1-3]. Ultrasonography has an about 20%

diagnostic error rate when both false positives and

false negatives are counted yet may be superior over

computed tomography, magnetic resonance imaging,

and positron emission tomography [4]. Node metas-

tases 10 mm or less in diameter, known as microme-

tastases, are usually missed by imaging studies.

Consequently, neck dissection followed by histologic

examination is the reference method for detecting

node metastases [1,3,5-7] and for evaluating their cha-

racteristics, such as location, size, number, and extra-

capsular spread, all of which have an impact on the

prognosis and treatment decisions [2-3,5-6,8].

However, the effectiveness of neck dissection histolo-

gy may vary with the procedure used for node remo-

val and examination. The objective of this study was

to determine the rates of node micrometastases with

and without extracapsular spread detected by serial

node section in patients undergoing routine neck dis-

section for previously untreated SCC-UADT. 

MATERIEL ET METHODES

From 1999 to 2003, 217 consecutive neck dissec-

tions from 152 patients with a first and solitary SCC-

UADT were entered into the study. There were 143

men and 9 women, with a mean age of 57 years

(range, 35-89 years). Absence of distant metastatic

disease was required for study inclusion. Location of

the primary tumor was the oral cavity in 10% of

patients, the oropharynx in 39%, the laryngeal mar-

gin in 10%, the hypopharynx in 20%, and the larynx

in 21%. Table I shows the distribution by pretreat-

ment TNM stage as defined by 1997 UICC criteria

[9]. Computed tomography of the primary and neck

was not obtained routinely; rather, T and N staging

was based on physical findings. The neck dissection

strategy was based on tumor location and lymph

node status as evaluation preoperatively. Selective

neck dissection was performed in N0 patients; levels

I, II, and III were removed in patients with oral cavi-

ty carcinomas and levels II, III, and IV in those with

lesions of the pharynx or larynx. In N1 patients and

most N2 patients, we used modified radical neck dis-

section defined as preservation of at least one of the

following three structures: spinal accessory nerve,

sternocleidomastoid muscle, and internal jugular

vein. Levels II through IV were removed, as well as

level V nodes located in the lateral supraclavicular

region; in addition, level I was removed in those

patients with oral cavity primaries. Finally, in 8 N2

patients and all N3 patients, radical neck dissection

was performed, with removal of levels II through V

and, in patients with oral cavity primaries, of level I;

Level VI nodes were removed with the tumor and

were not counted in the study. In all, there were 112

selective neck dissections, 79 modified radical neck

dissections, and 26 radical neck dissections. A single

pathologist performed all histological studies. After

fixation by immersion in Bouin’s fluid for 24 hours,

the nodes were counted, cut and measured along

their major axis, and serially cut into 2-mm slices.

Then, 5-µm slices were stained with hematoxylin-

eosin-saffron and examined under a light microsco-

pe. Micronodes were defined as having a major axis

no greater than 10 mm and macronodes as having a

major axis greater than 10 mm. The estimated mean

duration of the histological examination was 

80 minutes per dissection. 
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ABBREVIATIONS

pN+ : histologically documented lymph-node metastasis

pN+R+ : histologically documented lymph-node metastasis with extracapsular spread 

UICC : Union Internationale Contre le Cancer or International Union against Cancer (http://www.uicc.org/)
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Statistics

The mean number of lymph nodes per dissection was

determined, as well as the proportions of nodes with

micrometastases and with macrometastases. Among

patients with histologically documented lymph-node

metastases (pN+ patients), the mean numbers of

micrometastases and macrometastases were compared

across subgroups defined based on the preoperative N

stage, using Student’s t test. Correlations between

micrometastatic and macrometastatic node involve-

ment were evaluated, as well as the correlation bet-

ween the number of micrometastases and the total

number of node metastases.  P values smaller than

0.05 were considered statistically significant.

RESULTS

The 217 neck dissections performed in the 152 study

patients yielded 4672 lymph nodes, of which 4287

were micronodes and 385 were macronodes. The mean

number of nodes per dissection was 21.5, with no signi-

ficant difference according to the neck dissection pro-

tocol. Of the 4287 micronodes, 151 (3.5%) were invol-

ved ; among the 385 macronodes, 184 (48%) were

involved (Table II). Among pN+ nodes, 45% (68/151)

of micronodes and 82% (144/175) of macronodes no

greater than 30 mm showed extracapsular spread (Table

II). Among the 152 patients, 89 were pN+.

Associations linking pN+ and pN+R+ micronodes and

macronodes according to the preoperative N stage are

shown in Tables III and IV. Among pN+ patients, 66%

had involved micronodes, and 18% had micronodes as

the only pattern of node involvement. Finally, among

pN+ patients, 85% were pN+R+. The mean numbers of

pN+ and pN+R+ micronodes was significantly greater

in pN+ N2N3 patients (2.3 and 1.1, respectively) than

in pN+ N0N1 patients (1.1 and 0.5, respectively). In

individual patients, the number of pN+ micronodes was

significantly correlated with the number of pN+ macro-

nodes (coefficient of correlation, r=0.46).

DISCUSSION 

Mean number of lymph nodes examined histologi-
cally

The mean number of lymph nodes examined per dis-

section in our study (21.5) was far greater than the
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Table II: Node involvement and extracapsular spread in
micronodes (°‹10 mm) and macronodes removed from the 152
study patients.

nodes pN+ nodes pN+R+ nodes
N % n % n %

Micro- 4287 92 ≤5mm 49 15 ≤5mm 16 7

nodes >5mm 102 30 >5mm 52 24

total 151 45 total 68 31
Macro- 385 8 ≤30mm 175 52 ≤30mm 144 65

nodes >30mm 9 3 >30mm 9 4

total 184 55 total 153 69
Total 4672 100 total 335 100 total 221 100

pN+: nodes with histologically documented metastases;
pN+R+: nodes with histologically documented metastases
extending beyond the capsule; n: number of nodes.

Table  III: Micronode and macronode metastases in pN+
patients (n=89).

pN+ micronodes pN+ macronodes pN+ micronodes Total

only only and macronodes

N0 9 9 3 21

N1 4 10 11 25

N2 1 8 16 25

N3 2 3 13 18

Total 16 30 43 89

Table IV: Micronode and macronode metastases in pN+R+
patients (n=75).

pN+ micronodes pN+ macronodes pN+ micronodes Total

only only and macronodes

N0 4 4 3 11

N1 3 9 10 22

N2 1 7 16 24

N3 2 3 13 18

Total 10 23 42 75

Table I: Preoperative TNM stages based on 1997 UICC cri-
teria (9) in the 152 study patients.

T1 T2 T3 T4 Total %

N0 3 47 19 5 74 50

N1 3 19 10 3 35 23

N2 0 7 14 4 25 16

N3 0 5 7 6 18 11

Total 6 78 50 18 152 100

% 4 51 33 12 100

19 - Fr ORL - 2005 ; 86

mp ORL 86 ANGLAIS 207-275(new)  15/02/05  11:33  Page 19



Fr ORL - 2005 ; 86 : 20

number required by the UICC for histological node

staging (pN), namely, six nodes for selective dissec-

tion and ten nodes for modified radical or radical dis-

section [9]. Mean numbers in earlier reports have

varied from 14 to 50 for selective dissection [1,2,

10-11] and from 26 to 67 for modified radical or

radical dissection [1,2,11-13]. The relatively low

mean examined node number in our study may be

related to our use of selective dissection when indi-

cated by tumor location.

Differences in procedures used for pathological node

examination may contribute to the differences in

mean examined node numbers across studies [2,13].

In our study, all lymph nodes visible to the naked eye

were dissected out and examiend histologically.

Higher examined node numbers, with longer exami-

nation times, have been obtained by radiography of

the dissection specimen immersed in ethanol [2] or

by embedment of the entire dissection specimen in

paraffin [11]  (43 and 67 nodes, respectively).

Node involvement and extracapsular spread 

The main objective of routine serial section of exci-

sed lymph nodes is improved detection of micro-

metastases [11,14], most notably in micronodes

[10,12], as compared to examination of one or two

sections per node.

Routine serial node section in our study showed that

only 3.5% of micronodes were involved but that

metastases in micronodes accounted for 45% of pN+

nodes. Similarly, although only 1.5% of micronodes

showed metastases with extracapsular spread, these

nodes contributed 31% of all pN+R+ nodes. The

UICC has not reached a consensus about the optimal

number of sections per node [9]. In earlier studies,

the serial section thickness ranged from 1 to 4 mm

for neck dissection specimens [8,10,13-14] and from

1 to 2 mm for the sentinel lymph node [15-16]. 

Micronodes may be involved in patients classified as

N0 based on preoperative physical findings. Among

pN+ patients, the number of pN+ micronodes increa-

sed in our study with the preoperative N stage and

with the total number of pN+ nodes. 

We found a high rate of extracapsular spread, for

both micronodes and macronodes, as compared to

earlier work. Others have reported extracapsular

spread rates of 20% to 23% for pN+ micronodes and

of 53% to 65% for pN+ nodes measuring 20 to 

30 mm in diameter [3,6,17]. In our study, extracap-

sular spread was documented in 85% of pN+

patients. 

Implications for the preoperative workup, the
treatment, and the prognosis 

Physical findings and computed tomography ima-

ging underestimate node involvement, most notably

metastases to small nodes. A diameter of 10 mm or

more is widely used as the CT criterion for defining

a metastatic lymh node  [2-3,12,17. In our study,

however, 45% of metastatic lymph nodes measured

10 mm or less (Table II). 

Micronodes must be excised during neck dissection.

Among the 21 pN+ patients classified as N0 before

surgery, 9 (43%), all positive nodes were micro-

nodes. Furthernore, among the 43 N2 or N3 patients, 

32 (75%) had positive micronodes (Table III). The

detection of micronode involvement has an impact

on treatment, as the choice of adjunctive treatments

is based on the number of pN+ nodes and on the pre-

sence of extracapsular spread [1,6,18-19]. Thus,

adjunctive radiotherapy may be offered to all pN+

patients [1,18] and adjunctive radiochemotherapy to

all pN+R+ patients [6,19]. 

Nevertheless, controversy surrounds the prognostic

significance of micronode metastases [10,12] and of

microscopic extracapsular spread [5,20-21]. In

patients with lung cancer initially classified as pN-

based on standard pathological procedures, a statisti-

cally significant difference in survival was found bet-

ween patients classified as pN+ or pN- after histolo-

gical examination of thinner serial sections [21].

Conflicting data have been reported regarding the

prognostic significance of gross and microscopic

extracapsular spread [5,20].

CONCLUSION

Pathological examination is needed to reliably dia-

gnose metastases in cervical lymph nodes no greater

than 10 mm in diameter (micronodes). Painstaking

dissection of neck regions draining the tumor follo-

wed by histological examination of all excised

lymph nodes should be performed. Histological exa-

Node micrometastases in upper aerodigestive cancer.
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mination of 2-mm serial sections of all lymph nodes

is feasible in everyday practice. In our study, 45% of

all node metastases and 31% of those with extracap-

sular spread were located in micronodes. Among

pN+ patients, 66% had metastases in micronodes. In

addition, in pN+ patients the number of pN+ micro-

nodes was correlated with the total number of pN+

nodes. Finally,, 85% of pN+ patients were pN+R+,

and the mean numbers of pN+ and of pN+R+ micro-

nodes were greater in N2N3 patients than in N0N1

patients. Detection of metastatic micronodes

influences decisions regarding adjunctive treatment.

A study of the prognostic significance of metastatic

micronodes in patients with SCC-UADT is ongoing

in our department. 
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