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Abstract We evaluated the risk of occult contralateral
neck involvement according to T stage and ipsilateral neck
stage in centrally located supraglottic laryngeal cancer. The
side largely involved by the tumor was deWned as ipsilateral
and the other side was deWned as contralateral in terms of
the neck dissection side. We retrospectively analyzed clini-
cal and pathologic data from a group of 189 centrally
located supraglottic cancer patients in which bilateral neck
dissection was part of the primary treatment. Among 378
neck dissection specimens, the rate of bilateral metastasis
was 33/189 (17.5%). The rate of occult metastases in the
contralateral side were 33/75 (44%) and 6/114 (5.3%),
when ipsilateral neck was pN+ and pN¡, respectively.
Clinically or pathologically positive ipsilateral nodes and
the extracapsular spread in the ipsilateral positive nodes
displayed signiWcantly higher risk of contralateral metasta-
ses. The incidence of occult contralateral metastases did not
seem to be aVected signiWcantly by T stage of the tumor.
Our retrospective study conWrmed that the probabilistic cri-
teria of the incidence of contralateral occult metastases in
supraglottic laryngeal cancer with tumor largely involving
one side and crossing the midline. On the basis of our data,

there is a high prevalence of contralateral metastases in
tumors with clinically or pathologically positive ipsilateral
lymph nodes. The extracapsular spread of the nodes is also
an important determinant of the contralateral involvement.
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Introduction

Knowledge of the pattern of lymphatic spread in cancer of
the larynx is a crucial element to plan a proper management
strategy of the neck. Elegant anatomic and embryologic
studies [1–3] have demonstrated the laryngeal compart-
ments and spread of laryngeal cancer.

Because of the anatomic distribution of lymphatic drain-
age in the head and neck areas [4, 5], those lesions that
develop in well-lateralized primary sites (vocal cord, ven-
tricle, aryepiglottic fold, etc.) tend to metastasize to the
ipsilateral side of the neck. Conversely, in cancer involving
structures of the midline larynx, both the sides of the neck
are at risk. In fact, any lesion, particularly with ipsilateral
neck metastases, creates a risk for contralateral neck
involvement, especially if the ipsilateral nodes are multiple
and large [4, 6]. The risk of contralateral or bilateral neck
involvement in laryngeal cancer seems to be also deter-
mined by the site and size of the initial tumor, being higher
in supraglottic cancers (from 13 to 50%) and in more
advanced lesions [6]. However, the issue whether elective
neck treatment should routinely be directed on both the
sides of the neck is still controversial.

In this article, we retrospectively analyzed clinical and
pathologic data from a group of 189 supraglottic laryngeal
cancer patients in which the tumor was largely involving
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one side and crossing the midline and bilateral neck dissec-
tion was part of the primary treatment. The largely involved
side by the tumor was termed as ipsilateral and the other
side was termed as contralateral in point of neck dissection
side. We aimed to evaluate the risk of contralateral neck
involvement according to the site and stage of the tumor
and ipsilateral neck stage.

Material and methods

The clinical records of 189 patients with supraglottic laryn-
geal cancer largely involving one side and crossing the
midline, who were operated in our clinic between January
1998 and December 2005, were reviewed retrospectively.
The study was approved by the Institutional Review Board
of Ãzmir Atatürk Training and Research Hospital.

All the patients fulWlled the following criteria: tumor
located in supraglottic larynx and crossing the midline, sur-
gery on the primary tumor and bilateral neck in the same
session, clinically negative neck (decided by palpation) on
the contralateral side and no previous treatment for the
laryngeal tumor. The side largely involved by the tumor
was deWned as ipsilateral and the other side was deWned as
contralateral in terms of the neck dissection side.

All patients were treated with either a partial (57) or a
total (132) laryngectomy and bilateral (189) neck dissec-
tion. Neck dissections were reclassiWed according to the
new classiWcation system endorsed by the Committee for
Head and Neck Surgery and Oncology of the American
Academy of Otolaryngology—Head and Neck Surgery
(AAO—HNS) in 2002 [7]. In total, 378 neck dissections
consisted of 8 radical neck dissection, 8 modiWed radical
neck dissection with preservation of the sternocleidomas-
toid muscle and spinal accessory nerve, 142 selective neck
dissection (II–V) and 220 selective neck dissection (II–IV)
depending on the extent of the disease. T stage of the tumor
and clinical stage of the neck was performed according to
the Wndings of direct laryngoscopy and palpation, respec-
tively. T stages of the tumors were reclassiWed according to
the staging system recommended by the American Joint
Committee on Head and Neck Cancer in 2002 [8].

In clinically N0 (cN0) patients, in order to decide on the
type of the neck dissection, all the ipsilateral selective neck
dissection (II–IV) specimens were studied with frozen sec-
tions. When pathologically positive nodes were found in
frozen section, the ipsilateral neck dissection was extended
to include the lymph nodes at level V. In cN+ patients, rad-
ical, modiWed radical neck dissection or selective neck dis-
section (II–V) were performed.

In our clinic, the sensitivity and speciWcity of frozen sec-
tions in the detection of occult neck metastases were found
to be 89.4 and 100%, respectively.

Postoperative radiotherapy was administered to the path-
ologically N+ (pN+) patients. Indications for postoperative
RT included advanced primary disease, positive margins
and at least one positive neck node.

The contralateral metastases rates were analyzed using
the Chi-square test and Fisher’s exact test. Probability val-
ues less than 0.05 were considered statistically signiWcant.
Statistical analyses were performed by Epi Info Statcale
programs.

Results

Among the 189 tumors, 12 (6.3%) were classiWed as stage
1, 51 (27%) were classiWed as stage 2, 79 (41.8%) were
classiWed as stage 3 and 47 (24.9%) as stage 4. In total, 125
(66.1%) patients were staged as ipsilateral cN0, 64 (33.9%)
patients were staged as ipsilateral cN+ and 378 neck dissec-
tions were carried out.

Clinical N state of the ipsilateral neck

The frequencies of involvement of the contralateral side
were statistically higher with cN+ ipsilateral necks com-
pared to the cN0 ipsilateral necks, that is 28/64 (43.7%) and
11/125 (8.8%), respectively (P = 0.00). Table 1 shows the
risk of occult contralateral neck involvement according to
the ipsilateral clinical N state.

Involvement of the ipsilateral neck

We found that overt ipsilateral metastasis was 47/64
(73.4%) and ipsilateral and contralateral occult metastases
were 28/125 (22.4%) and 39/189 (20.6%), respectively.
The rate of metastases in the contralateral side were 33/75
(44%) and 6/114 (5.3%), when ipsilateral neck was pN+
and pN¡, respectively demonstrating a statistically higher
rate with pN+ ipsilateral necks (P = 0.00). Table 2 shows
the risk of nodal metastases in the contralateral side accord-
ing to the results of ipsilateral neck dissection.

Extracapsular tumor spread

In our series, the risk of bilateral neck involvement
increased with extracapsular tumor spread as detected by
the histopathologic examination of the ipsilateral positive

Table 1 The risk of occult contralateral neck involvement according
to the ipsilateral neck clinical stage

Contralateral pN+ (%)

Ipsilateral cN0 11/125 (8.8)

Ipsilateral cN+ 28/64 (43.7)
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neck and this increase was found to be statistically signiW-
cant. The risk of contralateral neck disease was 69% (20 of
29) in patients with extracapsular tumor spread in the ipsi-
lateral lymph nodes compared with 28.3% (13 of 46) in
patients with ipsilateral positive nodes without extranodal
invasion. (P = 0.00)

T stage of the tumor

In our series, the level of T stage did not show an increased
risk of bilateral neck involvement with an advancement in
tumor stage. Comparing the risk of contralateral neck
metastases in T1–2 and T3–4 cancers, there was no statisti-
cally signiWcant diVerence (P = 0.49 and P = 0.62 for cN0
and cN+ ipsilateral nodes, respectively). Tables 3 and 4
show the risk of neck involvement according to the tumor
stage and ipsilateral clinical stage.

Discussion

Despite the noteworthy attention devoted to the ipsilateral
cN0 neck in laryngeal cancer, little is known about the risk
of bilateral neck involvement and its therapeutic and clini-
cal implications.

The anatomical and embryological studies indicate that,
as the supraglottis does not form by fusion of two lateral
cell masses, but rather is thought of as a midline structure,
supraglottic cancer has a high prevalence of bilateral cervi-
cal lymph node metastases compared with the other laryn-
geal sites [9, 10] Treatment of bilateral neck in SCC of the
supraglottis is thus necessary.

Weber et al. [11] demonstrated a statistically signiWcant
reduction in the incidence of cervical recurrent disease
from 20 to 9% in their two diVerent studies. They reported
that 38 of 39 recurrences (among 202 patients with supra-
glottic cancer) had developed in nonsurgically treated
necks in their initial study. According to this Wnding, they
performed a routine bilateral neck dissection to all of the
supraglottic cancer patients and afterwards they showed the
incidence of cervical recurrence had been reduced in their
latter study.

Because of the high sensitivity of modern imaging pro-
cedures (USG,CT, MRI) the early detection of neck node
metastases is nowadays very much facilitated. The MRI
and CT seem equal in discriminating abnormal nodes [4].
But we decided on the clinical N stage by palpation,
because we were not able to perform these techniques to all
of our patients due to Wnancial problems.

In our study, it is noteworthy that contralateral neck
metastases in centrally located supraglottic cancer with
ipsilateral cN0 neck was only 8.8% compared to a higher
rate of contralateral neck metastases with ipsilateral cN+
neck that was 43.7%. Analogs rate (35–50%) of contralat-
eral neck metastases were reported by Gallo et al. [12] and
others [6, 13] in supraglottic cancers with ipsilateral cervi-
cal overt metastases.

Luca et al. [14] reported that the occurrence of bilateral
node metastases associated with central tumors was 20%.
Gallo et al. [12] found the frequency of bilateral neck
involvement with central tumors in the supraglottis was
43.7%. He also mentioned that tumors reaching the midline
larynx from an original unilteral lesion had the same risk of
contralateral neck disease as tumors growing in the midline
larynx. However, CaflÂ et al. [15] reported that, in their
study including T2–T4 stage supraglottic carcinomas with
cN0 necks, bilateral neck metastasis was 7.7% with central
lesions and it was 4% with lesions largely involving one
side and crossing the midline. In our series, bilateral neck
involvement was 17.5% (33/189) with supraglottic tumor
largely involving one side and crossing the midline.

Comparing the risk of contralateral neck metastases in
T1–2 and T3–4 cancers, we did not Wnd any statistically
signiWcant diVerence (P = 0.49 and P = 0.62 for cN0 and
cN+ ipsilateral nodes, respectively). Gallo et al. [12] com-
pared stage 1–2 with stage 3–4 cancers, and found an
increased, although not signiWcant, risk of contralateral
neck metastases. CaflÂ et al. [15] reported that the prevalence

Table 2 The risk of nodal metastases on the contralateral side accord-
ing to the results of ipsilateral neck dissection

Contralateral pN+ (%)

Ipsilateral pN0 6/114 (5.3)

Ipsilateral pN+ 33/75 (44)

Ipsilateral pN+ (ECS¡) 13/46 (28.3)

Ipsilateral pN+ (ECS+) 20/29 (69)

Table 3 The risk of neck involvement according to the tumor T stage
(cN0 ipsilateral neck)

cN0 Ipsilateral 
pN+ (%)

Contralateral 
pN+ (%)

Bilateral 
pN+ (%)

T1 (n = 9) 11.1 0 0

T2 (n = 31) 32.2 12.9 9.6

T3 (n = 59) 22 6.7 3.4

T4 (n = 26) 15.4 11.5 3.8

Table 4 The risk of neck involvement according to the tumor T stage
(cN+ ipsilateral neck)

cN+ Ipsilateral 
pN+ (%)

Contralateral 
pN+ (%)

Bilateral 
pN+ (%)

T1 (n = 3) 66.7 66.7 66.7

T2 (n = 20) 75 45 40

T3 (n = 20) 75 40 40

T4 (n = 21) 71.4 42.8 42.8
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of bilateral occult metastasis proportionally increased with
T stage from 8.3 to 22.7% and to 31.2%, respectively, for
T2, T3 and T4.

Previous studies do demonstrate, however, that in central
cancers, if metastases are present on one side, occult metas-
tases on the opposite site are likely and manifest in 40–50%
within 2 years [6, 16]. Luca et al. [14] also reported that
48% of the patients with central tumor and node metastases
on one side of the neck also had metastases on the opposite
side, whereas only 12% of the patients with a lateral lesion
and with ipsilateral metastases are initially seen with metas-
tases on the other side. In our series, the frequency of con-
tralateral metastasis in centrally located supraglottic
cancers with largely involving one side and crossing the
midline was signiWcantly higher in patients with ipsilateral
node metastases than patients without ipsilateral metastatic
nodes (44 and 5.3%, respectively).

The analysis of the histologic examination of the posi-
tive lymph nodes showed that, in our series, the risk of con-
tralateral neck disease was 69% (20 of 29) in patients with
extracapsular tumor spread in the ipsilateral lymph nodes
compared with 28.3% (13 of 46) in patients with ipsilateral
positive nodes without extranodal invasion, and this was
statistically signiWcant. Biller et al. [6] and De Santo et al.
[13] reported that the increase of ipsilateral neck stage
seems to correlate with an overall higher risk of contralat-
eral neck metastases. Besides these reports, Gallo et al. [12]
in their series with 127 patients showed that node number,
level, size and extracapsular tumor spread in the clinically
positive ipsilateral neck were not predictive of the risk of
contralateral lymph node involvement. He found contralat-
eral metastases in 40.9 and 36% of the patients with and
without ipsilateral extracapsular tumor spread, respectively.

As a result, in our series, the analysis of clinical and hist-
opathologic factors involved in determining the risk of a
contralateral neck disease with a supraglottic cancer largely
involving one side and crossing the midline showed that,
ipsilateral cN+ neck, positive ipsilateral nodes detected
intraoperatively, and the extracapsular spread in the ipsilat-
eral positive nodes were apparently associated with
increased risk of contralateral occult disease but T stage of
the tumor did not seem to be related to the risk of occult
contralateral metastasis.

Conclusion

Our retrospective study conWrms that the probabilistic crite-
ria of the incidence of contralateral occult metastases in
supraglottic cancer with tumor largely involving one side
and crossing the midline. On the basis of our data, there is a
signiWcantly higher prevalence of contralateral metastases
in such tumors with clinically or pathologically positive

ipsilateral lymph nodes than with negative ipsilateral lymph
nodes. The extracapsular spread of the nodes is also an
important determinant of the contralateral involvement.
The incidence of occult contralateral metastases does not
seem to be aVected by T stage of the tumor.
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