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Sonography for the Detection of Cervical Lymph Node
Metastases among Patients with Tongue Cancer:
Criteria for Early Detection and Assessment of

Follow-up Examination Intervals

Kenji Yuasa, Toshiyuki Kawazu, Naonobu Kunitake, Satoru Uehara, Junichi Omagari, Kazunori Yoshiura,
Eiji Nakayama, and Shigenobu Kanda

BACKGROUND AND PURPOSE: Because the presence of cervical metastasis is one of the
factors influencing the outcome of patients with carcinoma of the head and neck, its early
detection is potentially very important. The purpose of this study was to evaluate the charac-
teristic changes of cervical metastasis revealed by sonography during follow-up and to assess
an adequate interval for follow-up sonography of the neck among patients with tongue cancer.

METHODS: Forty-three of 44 consecutive patients with squamous cell carcinoma of the
tongue, who had undergone interstitial brachytherapy, were examined with sonography of the
neck during the posttherapeutic follow-up period.

RESULTS: Seventeen cervical lymph node metastases were found in 12 of 43 patients during
follow-up. Of these 17 cervical metastases, 16 (94.1%) were accurately diagnosed and one
(5.9%) was misdiagnosed as nonmetastatic based on sonographic findings. Sonography of the
neck performed in seven patients at an interval of less than 1 month since the last follow-up
imaging showed 9 (90.0%) of 10 metastases increased by up to 2 mm in short-axis diameter.
Five patients who were followed up at an interval of more than 1 month since the last follow-
up imaging had seven metastases increase by 3 to 8 mm in short-axis diameter or a change of
echogenicity in the internal structure of lymph nodes or both. Pathologic examinations showed
extranodal spread in 3 (42.9%) of these 7 metastases.

CONCLUSION: Changes both in size and internal echogenicity can occur as quickly as 2 to
4 weeks between sonographic examinations. Therefore, in high-risk patients, or in those with
suspicious sonographic findings, short-interval follow-up sonographic examinations are rec-
ommended at least during the first posttherapeutic year. Our findings suggest that follow-up
sonography of the neck should be performed monthly, at least during the first posttherapeutic
year.

The purpose of posttreatment follow-up imaging of
malignant tumor is for early detection of local re-
currence, a new primary tumor, and cervical and
distant metastasis. Routine follow-up is also re-
quired for head and neck cancer (1, 2). Marchant
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et al (1) reported that 73% of physicians actively
practicing head and neck surgery saw their patients
monthly during the first postoperative year. Eighty-
one percent of them ordered CT scans of the head
and neck region for patient symptoms only, and 8%
of the responding surgeons performed baseline
neck CTs during the immediate postoperative pe-
riod (1). Cervical lymph node metastasis, especial-
ly extranodal metastasis, is one of the factors influ-
encing patient outcome. Its early detection within
a short interval of posttherapeutic follow-up is de-
sirable to ensure that additional therapy is not de-
layed (3–5). Therefore, cervical lymph nodes
should also be examined carefully with not only
palpation but also diagnostic imaging procedures
such as CT, sonography, and MR imaging (6–8).
Sonography is especially useful for monitoring the
status of cervical lymph nodes (9, 10). Snow (11)
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FIG 1. An example of a report of a cervical lymph node with
topographic illustrations.

has pointed out the necessity of sonography at each
follow-up time; however, few have attempted to
study changes in sonographic findings of cervical
lymph node metastasis during follow-up and to
identify an adequate period in which follow-up so-
nography should be performed for patients with
head and neck cancer.

We have performed routine follow-up sonogra-
phy for patients with tongue cancer, who under-
went only primary treatment by radiotherapy. The
routine follow-up included recent medical history,
regional examination, chest radiography, and so-
nography of the neck. We sought to evaluate char-
acteristic changes of cervical lymph node metas-
tasis that had been diagnosed as nonmetastatic,
based on sonographic findings at pretreatment, and
to determine the proper interval for follow-up so-
nography of the neck for patients with tongue
cancer.

Methods
Forty-four consecutive patients who were diagnosed as hav-

ing T1-2N0M0 tongue squamous cell carcinoma at pretreat-
ment, and were treated by interstitial brachytherapy between
January 1995 and December 1996, were reviewed. No radia-
tion was given to the nodes during follow-up. Forty-three pa-
tients underwent follow-up sonography of the neck. Twenty-
three men and 20 women (age range, 33 to 88 years [mean
age, 61.2 years]) were studied prospectively. Forty-three pa-
tients with 565 cervical lymph nodes were followed up by
sonography. Informed consent was obtained from all patients.

Sonography was performed with the high-resolution real-
time RT-2600 liner scanner (Yokogawa Medical Co., Tokyo,
Japan) with a 7.5-MHz transducer with a stand-off pad (Kitec-
ko; 3M Health Care Limited, Texas, USA). Sonography was
done by B-mode, and the scan obtained by the one radiologist
(K.Y). Sonograms were interpreted by the same radiologist
(K.Y). All lymph nodes were documented with a laser image
scanner (Li-10; Konica, Tokyo, Japan) in both transverse and
longitudinal nodal planes. The internal structures of lymph

nodes, such as the hilar (homogeneous echogenic structure)
and internal echoes, were evaluated. In addition, The short-
axis diameter of lymph nodes was measured. The size, posi-
tion, and internal characteristics of the cervical lymph nodes
were recorded on topographic illustrations (Fig 1). First, num-
bering was made of the pretreatment examination in 26 pa-
tients and of first posttreatment examination of 17 patients in
whom metastasis had been ruled out at other hospitals. Each
subsequent sonogram was compared with the last sonographic
finding throughout the follow-up period by using topographic
illustrations.

Of 43 patients who underwent follow-up sonography, 12
(27.9%) who were suspicious for metastatic disease based on
follow-up sonographic findings underwent ipsilateral neck dis-
section. All lymph nodes excised at surgery were examined
histopathologically on serially cut tissue. The remaining 31
patients were not suspicious for metastatic disease based on
careful clinical examination and diagnostic imaging proce-
dures, such as sonography and CT, throughout at least 24
months’ follow-up period. Therefore, they did not undergo
neck dissection; we determined that lymph nodes in these 31
patients were not metastases and therefore these individuals
should not participate in this study.

Results
In 12 (27.9%) of 43 patients who were followed

up with sonography, 16 lymph nodes in 12 necks
were diagnosed as metastases. In these 12 patients,
neck dissection and subsequent pathologic exami-
nation revealed metastasis in 17 lymph nodes and
nonmetastasis in 64 lymph nodes. All 16 lymph
nodes that had been diagnosed as metastasis based
on follow-up sonographic findings were patholog-
ically confirmed as metastasis. One (5.9%) of 17
metastases was incorrectly assessed as a nonmetas-
tasis based on sonographic findings. All 64 lymph
nodes that had been diagnosed as nonmetastasis
based on follow-up sonography were pathological-
ly confirmed as nonmetastasis. In the remaining 31
(72.1%) patients who did not undergo neck dissec-
tion, there was no evidence of cervical lymph node
metastasis during at least 24 months’ follow-up.
Therefore, we concluded that these 31 patients did
not have metastasis. No nonmetastatic lymph nodes
in these 31 patients (484 lymph nodes) increased
by more than 2 mm in short-axis diameter or
showed echogenicity during follow-up. True-posi-
tive and true-negative findings were 100% and
100%, respectively. False-positive and false-nega-
tive findings were 0% and 5.9%, respectively.

Changes in sonographic data of cervical lymph
node metastasis obtained from patients 1 to 12 dur-
ing the follow-up period are summarized in the Ta-
ble. Two lymph nodes in patient 1 were diagnosed
as metastatic, because the first follow-up sono-
graphic examination showed internal echogenicity.
Of these two lymph nodes, a smaller one, which
had not been revealed by sonography before treat-
ment, was first detected at the first follow-up ex-
amination 53 days after primary treatment, whereas
the other node increased by 5 mm in short-axis
diameter since pretreatment sonography. Because
two lymph nodes of patient 2 had been suspicious
for metastasis based on the second follow-up sono-
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FIG 2. Follow-up sonogram of lymph node in patient 2. A,
The first follow-up sonogram. The lymph node measures 3
mm in short-axis diameter. B, The second follow-up sono-
gram (28 days after the first follow-up sonogram was ob-
tained). Short-axis diameter of the lymph node has increased
by 2 mm. Slight, internal echogenicity, suspicious for metas-
tasis, is visible. C, The third follow-up sonogram (9 days after
the second follow-up sonogram was obtained). Short-axis di-
ameter of the lymph node has increased by 1 mm. Marked
internal echogenicity is increased, and the boundary of the
node is unclear, suggesting extranodal extension of disease.
Pathologic examination of this lymph node confirmed metas-
tasis, with extranodal extension of disease.

graphic examination, the next examination was per-
formed shortly thereafter. Consequently, one of
these two lymph nodes increased by 4 mm in short-
axis diameter only 9 days after the second follow-
up sonographic examination (Fig 2). Pathologic ex-
amination confirmed extranodal spread of
metastasis. One of two metastatic nodes in patient
3 increased by 2 mm in short-axis diameter. This
finding was accompanied by the appearance of in-
ternal echogenicity 24 days after the first follow-
up sonographic examination, whereas the other had
normal hilar echoes in spite of a similar increase
in size (2 mm, 24 days after the first follow-up
sonographic examination). Therefore, the latter
node was misdiagnosed as benign. Two lymph
nodes in patient 4 were diagnosed as metastases
because of the appearance of internal echogenicity
revealed by the second follow-up sonographic ex-
amination. In patient 5, no change in the size or
hilar appearance was observed. Sonographic ex-
amination performed at a long interval (42 days
after the fourth follow-up sonogram was obtained),
however, showed an increase in short-axis diameter
by 5 mm, accompanied by developing internal
echogenicity (Fig 3). Pathologically, extranodal
spread metastasis was confirmed. The metastatic
lymph node in patient 6 increased by 3 mm in
short-axis diameter and developed internal echo-
genicity only 17 days after the fourth follow-up
sonographic examination. In patient 7, the second

follow-up sonographic examination showed the ap-
pearance of internal echogenicity, consistent with
lymph node metastasis. In patient 8 and 9, the
lymph nodes increased by 3 or 4 mm in short-axis
diameter, and also showed internal echogenicity.

Pathologically, extranodal spread metastases
were found. Although internal echogenicity was
not observed in patient 10, two lymph nodes were
diagnosed as metastasis, because the third follow-
up sonographic examination showed an increase by
3 or 4 mm in short-axis diameter. The lymph node
in patient 11 increased by 2 mm in short-axis di-
ameter, with the appearance of internal echogenic-
ity on the third follow-up sonogram. The fourth
follow-up sonographic examination revealed me-
tastasis in the lymph node of patient 12 because of
appearance of echogenicity.

In seven patients (patients 2–4, 6, 7, 11, 12) who
underwent follow-up sonography at an interval of
less than 1 month (9 to 30 days) since the last fol-
low-up imaging examination, nine (90.0%) of 10
metastases increased by 0 to 2 mm in short-axis
diameter. Pathologic examinations showed extran-
odular spread in one (10.0%) of these 10 metasta-
ses. In five patients (patient 1, 5, 8–10) who un-
derwent follow-up sonography at an interval of
more than 1 month (42 to 96 days) since the last
sonogram was obtained, all seven metastases in-
creased by 3 mm to 8 mm in the short-axis diam-
eter or changed in appearance from hilar echoes to



AJNR: 21, June/July 2000 CERVICAL LYMPH NODE METASTASES 1131

FIG 3. Follow-up sonograms of the lymph node in patient 5.
A, The third follow-up sonogram. The lymph node measures
5 mm in short-axis diameter, with normal hilar echoes (arrow).
B, The fourth follow-up sonogram (35 days after the third fol-
low-up sonogram was obtained). The size of the lymph node
has not changed, and normal hilar echoes are also observed.
In retrospect, we should have noticed that the hilar echoes
were slightly less distinct compared with those revealed by
the last sonogram (arrow), and should have performed so-
nography at a shorter interval after performing the third follow-
up examination. C, The fifth follow-up sonogram (42 days af-
ter the fourth follow-up sonogram was obtained). The lymph
node has increased by 5 mm in short-axis diameter. Internal
echogenicity is also observed, and the normal hilar echoes
are no longer visible. Pathologic anlaysis of this lymph node
confirmed metastasis with extranodal extension of disease.

internal echogenicity or both. Pathologic exami-
nations showed extranodular spread in three
(42.9%) of these seven metastases.

Discussion
Sonography is a noninvasive and less expensive

diagnostic procedure than is MR imaging or CT.
Sonography has been used to monitor cervical
lymph nodes in cancer patients during follow-up,
as well as to play a role in cancer staging and ther-
apeutic planning (9, 10). In this study, patients with
tongue cancer, who received treatment with inter-
stitial brachytherapy, were followed up by sonog-
raphy to detect cervical lymph node metastasis.
Many studies have focused on diagnostic sono-
graphic criteria such as the size, shape, and internal
echogenicity for cervical metastasis (12–18). It has
been reported that the presence of hilar echoes may
suggest normal nodes (18, 19). In this study, the
appearance of internal echogenicity or an increase
in short-axis diameter was used to suggest meta-
static disease. In 10 of 17 lymph nodes in our se-
ries, sonography accurately revealed metastasis be-
fore enlargement to 10 mm or more in short-axis
diameter. One node, however, was misdiagnosed as
benign because of presence of hilar echoes. Our
previous study showed that hilus was observed in
about 7% of metastases (20). In this case, an in-
crease in short-axis diameter should have been tak-

en into consideration. Furthermore, careful atten-
tion should be paid to slight changes in hilar echoes
(patient 5 [Fig 3]). In addition, Vassallo et al (12)
asserted that the presence of hilus narrowing should
be regarded as suspicious for malignancy.

Usually we examine patients treated with radio-
therapy every 2 weeks during the 1st posttherapeu-
tic year, monthly during the 2nd year, every 2
months during the 3rd year, every 3 months during
the 4th year, every 6 months during the 5th year
and every year thereafter. Our follow-up is made
on a more frequent basis than what we have ob-
served in other reports (1, 2, 11). In this study,
however, sonography was not performed during
each follow-up visit. It was performed when the
sonographic machine was available for examina-
tion. In our series, nine of 10 metastatic nodes were
detected in seven patients who underwent sonog-
raphy of the neck at an interval of less than 1
month since their last follow-up imaging exami-
nation. These nodes increased up to 2 mm in short-
axis diameter. Pathologic examination revealed ex-
tranodal metastasis in one of these lymph nodes. In
contrast, all seven metastases in five patients who
were followed up at an interval of more than 1
month after the last sonographic examination in-
creased by 3 to 8 mm in short-axis diameter. In
some of them, alternations in the internal struc-
tures, loss of the hilar echoes, and increased inter-
nal echogenicity of lymph node were seen. Three
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of these seven lymph nodes had extranodal metas-
tases that were pathologically confirmed. These re-
sults suggest that metastasis may abruptly change
the size or internal structure of lymph nodes, even
within a 1-month period. Thus, it would be better
to perform follow-up sonography of the neck at
least once a month. It is, however, impractical to
perform sonography once a month for a long fol-
low-up period. Because all metastases in our study
developed within the first year after treatment, we
suggest that sonography be performed monthly at
least during the first posttherapeutic year, when cer-
vical nodal metastases are most likely to occur (21–
23), in order to detect metastatic disease before ex-
tranodal invasion occurs. Tongue cancer is reported
to show the highest incidence of cervical occult
metastasis among oral cancers (23–25). If suspi-
cious evidence of metastasis such as a change in
short-axis diameter or internal structure of the
lymph node is detected, follow-up sonographic ex-
amination should be done even earlier, perhaps at
2-week intervals.

Conclusion
Our results suggest that sonographic findings of

metastasis, such as a change in lymph node size or
internal echogenicity, may change relatively quick-
ly, even within a 2- to 4-week period. Therefore,
follow-up sonography of the neck should be per-
formed monthly, at least during the first postther-
apeutic year, especially for patients at high risk for
nodal diseases.
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