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Background: With the development of imaging techniques in diagnostics of head and neck carcinomas, especially computed tomography

and ultrasonogaphy, one might expect that the incidence of occult metastases would be reduced. The aim of this study was to determine the

rate of occult metastases in a large population cohort and explore its changes with improvement of imaging techniques over the last 30 years.

Methods: All patients between 1980 and 2010 with head and neck carcinoma and cN0 neck status were retrospectively evaluated. Six

hundred thirty-six patients with cN0 neck who received an elective neck dissection as part of a definitive surgical treatment were included.

Results: The overall rate of occult metastases was 24.8% (158/636). The rate was 26.5% (80/302) between 1980 and 1995 and 23.4% (78/

334) between 1995 and 2010. Only pT1–2 glottic carcinomas had an occult metastases rate of less than 10%. All other pT1–2 carcinomas

had an incidence of occult metastases between 19.1% and 42.5%. pT3–4 tumors showed an occult metastases rate of 24.5–53.3%.

Conclusion: The occult metastases rate showed only a marginal improvement over the last 30 years and is still above the 20% margin. All

but pT1–2 glottic carcinomas should be considered for elective treatment of the neck.

                                                        

                                                                                                      

INTRODUCTION

Management of occult cervical metastases, which are defined as

metastases that remain clinically undetected during diagnostic work-

up before treatment, is a subject of ongoing debate in head and neck

oncology [1–3]. Elective neck dissection is generally accepted if the

probability of occult metastasis is 15–20% or more [4]. The advent

of transoral laser resection in most early head and neck carcinomas

further complicated the dilemma of optimal neck treatment [2,5,6].

The incidence of occult cervical metastases depends on many pa-

tient-related factors such as tumor size, location, differentiation, and

perhaps biomarkers [7]. On the other hand, management-related

parameters such as extent of neck dissection, details of the histopath-

ological examination (e.g., step serial sectioning, immunohistochem-

istry) [8], and diagnostic method used can also have a major impact

on detection of small cervical metastases [9].

With the development of imaging techniques in diagnostics of

squamous cell carcinomas of the head and neck, especially computed

tomography and ultrasonogaphy, one might expect that the incidence

of occult metastases would be reduced. The aim of this study was to

determine the rate of occult metastases in a large population cohort

and explore its changes with improvement of imaging techniques

over the last 30 years. To the best of our knowledge this is the first

publication of this kind.

METHODS

A retrospective study was conducted at an academic tertiary care

center. The main inclusion criterion was previously untreated

HNSCC (head and neck squamous cell carcinoma—i.e., oral, oro-

pharyngeal, hypopharyngeal, and laryngeal carcinomas) with defini-

tive surgical treatment between 1980 and 2010. Selected were all

patients who had preoperative cN0 cervical status and had undergone

an elective neck dissection as part of the primary surgical treatment.

Patients previously treated for head and neck carcinomas or with

histology other than squamous cell carcinoma (SCC) were excluded

from the study. Also excluded were patients with neck dissection

post radio(chemo)therapy or induction chemotherapy. Staging was

re-evaluated after reviewing the surgical and pathology reports

according to the 2010 American Joint Committee on Cancer (AJCC)

and Union Internationale Contre le Cancer (UICC) classifications.

Approval was obtained from the institutional review board of the

hospital.

Endpoints of the analysis were the calculation of the incidence of

occult cervical metastases according to location, T-classification, and

period of study. The compared periods were between 1980 until

1995 and 1995–2010. Statistical analysis was performed using binary

logistic regression analysis and the chi-square test for independence.

A P value of <0.05 was considered significant. All statistical analy-

ses were performed using SPSS Version 19 (SPSS, Inc., Chicago,

IL).

Surgery of the neck was performed simultaneously with the pri-

mary site procedure or shortly thereafter, once the definitive histolo-

gy results from the primary tumor were available. A modified radical

Abbreviations: HNSCC, head and neck squamous cell carcinoma; SCC,
squamous cell carcinoma; AJCC, American Joint Committee on Cancer;
UICC, Union Internationale Centre Contre Cancer; ND, neck dissection;
MRI, magnetic resonance tomography; CT, computed tomography;
SLNB, sentinel lymph node biopsy; PET, positron emission tomography.
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neck dissection (ND) levels Ib–V or a selective neck dissection levels

II–IV was performed in most cases [10]. In cases with involvement

of the anterior oral region, level Ia was included. Typical indications

for a bilateral elective neck dissection were carcinomas near the mid-

line such as anterior floor of mouth, tongue and uvula, supraglottic

carcinomas, and carcinomas of the posterior pharyngeal wall. In

cases where unilateral ND was performed, the contralateral neck was

assumed to be free from tumor metastases.

Standard preoperative diagnostics included clinical examination,

ultrasonograhy, and computed tomography. Fine needle aspiration

was not performed in routine preoperative evaluation, and magnetic

resonance tomography (MRI) was used only in a few cases. The use

of ultrasound in the diagnostic approach to head and neck carcino-

mas has a long tradition in our department and is performed by the

otorhinolaryngologist himself. Since 1995, we use high end sonogra-

phy devices, and since 2007, we have an Acouson 2000 (Siemens,

AG) with capabilities for Doppler sonography, elastography, tissue

harmonic imaging and panorama imaging. Our radiology department

is equipped with a 64-slice computed tomography scanner (Siemens,

AG).

RESULTS

The final study population included 636 patients who met the in-

clusion criteria. The median age at presentation was 58 years, rang-

ing from 32 to 85 years (SD 10.5). Ninety-two (14.5%) of the

patients were women, with a men to women ratio 5.9/1.

Of the 636 patients treated, 289 (45.4%) underwent a unilateral

and 347 (54.6%) a bilateral neck dissection. Of the unilaterally

treated patients, 167 underwent a modified radical ND, 110 a selec-

tive ND and 12 a radical ND. Of the bilaterally treated patients, 225

underwent a modified radical ND, 102 a selective ND and 20 a radi-

cal ND.

The overall rate of occult metastases was 24.8% (158/636).

Table I shows the distribution of pN-classification according to pT-

classification.

One hundred nine patients presented with oral, 165 with oropha-

ryngeal carcinoma, 301 with laryngeal, and 61 with hypopharyngal

carcinoma. Table II shows the incidence of occult metastasis accord-

ing to primary tumor location and pT-classification. Only pT1–2

glottic carcinomas had an occult metastases rate of <10%. All other

pT1–2 carcinomas had an incidence of occult metastases between

19.1% and 42.5%. pT3–4 tumors showed an occult metastases rate

of 24.5–53.3%.

The overall rate of occult metastases was 26.5% (80/302) between

1980 and 1995 and 23.4% (78/334) between 1995 and 2010.

Table III shows the development of incidence of occult metastases

for each primary tumor site. In the whole study population, the study

period had no significant influence on the incidence of occult meta-

stasis, except for the hypopharyngeal site where further analysis

with a binary logistic regression showed a statistically significant

reduction.

For the whole period, we identified and statistically analyzed four

possible prognostic factors that could play a role in the incidence of

occult metastases. The logistic regression analysis showed a signifi-

cant correlation for T-classification (T1–2 vs. T3–4) and tumor dif-

ferentiation (well/moderate vs. poor/undifferentiated; Table IV). On

the other hand, maximum tumor dimension and tumor depth did not

show a correlation. Tumor depth was measured using an imaginary

line reconstructing the basal membrane of the healthy mucosa to the

deepest point of tumor invasion.

DISCUSSION

The principle of ND in clinically N0 neck, defined as elective

ND, was based on the observation that the ability of diagnostic tech-

niques to assess cervical metastases is limited [11]. Currently, elec-

tive treatment of the neck is indicated if the probability of occult

cervical metastases is at least 15–20% [12]. This percentage was

mainly determined in a study by Weiss et al. [4] who performed a

mathematical analysis and concluded that the benefits outweigh the

costs of elective ND only when the risk for occult metastasis exceeds

20%. On the other hand, recent studies proposed various thresholds

for performing elective ND, which lie between 17% and 44% [13].

Imaging techniques have seen impressive development in the last

decade [14,15]. Computed tomography (CT) as well as ultrasonogra-

phy are able to visualise lesions only a few millimeters (mm) in size.

The spatial resolution of high frequency ultrasound is thought to be

even better than CT or MRI [9]. Because of this improvement in

head and neck imaging, one might expect that the occult metastases

rate would decrease with time to below the 15–20% threshold, thus

rendering elective treatment of the neck obsolete.

Unfortunately, this does not seem to be the case. This study shows

that the incidence of occult metastases decreased only marginally in

the last 30 years and is still above the 20% margin. Furthermore, this

improvement was not statistically significant. Even for T1–2 carcino-

mas, the overall rate was 22% and only glottic tumors had an inci-

dence of <10% (Table III). Perhaps the most important reason for

this discrepancy are micrometastases, defined as a metastatic deposit

>0.2 mm and not >2.0 mm in their greatest dimension, which can-

not be detected with any imaging technique [9]. Micrometastases

have been found in about one fourth of positive neck dissections

from patients with cN0 neck [8,16]. The prognostic importance of

micrometastases in head and neck carcinomas in still unclear, al-

though a negative impact has been reported [17].

Other management related parameters influencing the incidence

of occult metastases are the extent of performed neck dissection and

the details of histopathological examination. In our study, most of

the patients underwent a modified radical ND allowing for examina-

tion of all cervical levels. In recent years, we have increasingly per-

formed selective ND for the treatment of clinically negative lymph

nodes. According to the literature, there is only a negligible risk of

missing lymph node metastases with this strategy [18]. At the same

time, the improvement in morbidity and function is significant [19].

About half of our patients did not undergo a bilateral ND. Theoreti-

cally, this could have resulted to missing some occult metastases.

But, we mainly performed unilateral ND in early carcinomas of the

tonsillar region and the lateral floor of the mouth, which are known

TABLE I. The Distribution of pN-Classification According to pT Classification

pN0 pN1 pN2 pNþ All

pT1 151 21 18 39 (20.5%) 190

pT2 161 30 19 49 (23.3%) 210

pT3 70 11 15 26 (27.1%) 96

pT4 96 14 30 44 (31.4%) 140

All 478 76 82 158 (24.8%) 636
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to have a very low incidence of bilateral lymph node metastases

[20,21].

Histopathological examination has also undergone many

improvements in the last 30 years (e.g., step serial sectioning, immu-

nohistochemistry) [8,22]. Nevertheless in our institution, immunhis-

tohemistry is used in only a minority of cases in addition to

conventional light microscopy after hematoxylin eosin stain. There-

fore, histopathological examination of neck specimens only changed

marginally in the last 30 years and did not affect the incidence of

occult metastases in our department. Furthermore, even patients

without histological evidence of lymph node metastases may also

develop regional treatment failure during the follow-up period—an

indirect sign that the actual incidence of occult metastases could be

even higher [23].

Our study shows that hypopharyngeal carcinomas have the high-

est rate of occult metastases among HNSSC with 42.6%. This is in

agreement with other studies that show a high incidence of positive

cervical lymph nodes even in T1–2 cancer of the hypopharynx [24].

On the other hand, oral, oropharyngeal, and supraglottic laryngeal

carcinomas showed similar rates of occult metastases (Table II),

which remained around 20% even for early stage tumors [25,26].

Glottic laryngeal carcinomas showed an incidence of occult metasta-

ses of 8.6% in pT1–2 cases, for which reason an elective ND is not

typically performed in such cases. On the other hand, pT3–4 glottic

cancers had a rate of 24.5%, very similar to the supraglottic carcino-

mas (26.9%) of the same pT category.

Logistic regression analysis of our cases could show that T-classi-

fication and tumor differentiation are independent prognostic factors

for the development of occult metastases. This could be taken into

account when deciding on elective treatment of the neck in border-

line cases. On the other hand, tumor size and tumor depth did not

show a correlation [27]. In several studies, tumor depth has been

shown to be an independent predictor of increased incidence of re-

gional metastasis and worse survival [28–31]. The main drawback of

these studies is the small number of patients treated. On the other

hand, our study includes a very heterogeneous group of patients with

all tumor stages and localizations of the head and neck region. In

addition, we only investigated the role of tumor depth in the inci-

dence of occult metastasis, not the incidence of regional metastasis

in general.

The main drawbacks of the study are its retrospective nature and

the long period of study. During this period, changes have occurred

not only in the imaging techniques but also in the extent of neck

dissection and details of histopathological examination. On the other

hand, this long study period allows an insight into development of

occult metastases rate over time.

In order to improve the pretherapeutic diagnostics of cervical

lymph node metastases, new innovations have been tried. The most

promising and practical seems to be the combination of ultrasound

with fine needle aspiration of lymph nodes likely to have subclinical

metastases [9]. Another concept which has been tried with partial

success, mostly in oral/oropharyngeal carcinomas in recent years, is

sentinel lymph node biopsy (SLNB) [32]. SLNB in HNSCC is cur-

rently only employed in clinical trial settings and has not yet found

acceptance in everyday clinical practice [33]. On the other hand, the

use of positron emission tomography (PET) imaging to stage the N0

neck in early HNSCC has not produced the hoped-for results, per-

haps due to the low resolution of PET [34]. The combination of PET

with integrated CT has showed improved results in the detection of

unknown primary [35]. Whether the same improvement can be also

TABLE II. Incidence of Occult Metastasis (%) According to Primary Tumor Location and pT-Classification

pT1–2 pT3–4 All

Oral 19.1% (18/94) 53.3% (8/15) 23.9% (26/109)

Oropharynx 24.1% (33/137) 32.1% (9/28) 25.5% (42/165)

Hypopharynx 42.5% (17/40) 42.8% (9/21) 42.6% (26/61)

Larynx 15.5% (20/129) 25.6% (44/172) 21.3% (64/301)

Glottis 8.6% (5/58) 24.5% (23/94) 18.4% (28/152)

Supraglottis 21.1% (15/71) 26.9% (21/78) 24.2% (36/149)

All 22.0% (88/400) 29.7% (70/236) 24.8% (158/636)

TABLE III. Development of Incidence of Occult Metastases for Each Primary Tumor Site

1980–1995 1995–2010 All Logistic regression

Oral-oropharynx 26.3% (26/99) 24.0% (42/175) 24.8% (68/274) No correlation (P ¼ 0.677)

Hypopharynx 60.9% (14/23) 31.6% (12/38) 42.6% (26/61) P ¼ 0.028; OR ¼ 0.297; 95% CI ¼ 0.101–0.875

Larynx 22.2% (40/180) 19.8% (24/121) 21.3% (64/301) No correlation (P ¼ 0.668)

All 26.5% (80/302) 23.4% (78/334) 24.8% (158/636) No correlation (P ¼ 0.361)

Oral and oropharyngeal carcinomas were merged to facilitate statistical analysis.

TABLE IV. Logistic Regression Analysis for the Correlation of T-Classification, Tumor Differentiation (Well/Moderate Vs. Poor/Undifferentiated),

Maximum Tumor Dimension and Tumor Depth With the Rate of Occult Metastases in All Head and Neck Carcinomas

Groups (patient numbers) OR P (Wald-test) CI

T-classification T1–2 (400) vs. T3–4 (236) 1.517 0.041 1.016–2.265

Tumor differentiation G1–2 (447) vs. G3–4 (158) 1.503 0.031 1.037–2.179

Max. tumor dimension �25 mm (210) vs. >25 mm (138) No correlation (P ¼ 0.091)

Tumor depth �8 mm (130) vs. >8 mm (101) No correlation (P ¼ 0.289)

The numbers indicate the patients with available data.
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achieved in detection of subclinical lymph node metastases has yet

to be determined.

CONCLUSION

In conclusion, the incidence of occult metastases decreased only

marginally in the last 30 years and does not reflect the impressive

development of imaging techniques in the same period. The rate is

still over the 20% margin. Therefore, elective treatment of the neck

should be considered in all but pT1–2 glottic carcinomas.
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