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Background. Studies concerned with the estimation of ultrasound (US) combined with ultrasound-guided
aspiration biopsy (USGAB) in the detection of subclinical regional metastases from the planocellular carci-
noma of head and neck are promising, but in few cases. Recently, the authors have pointed out the role of
lymph node size parameters in order to decide about the use of USGAB. The aim of this study was to test
the reliability of US-USGAB for the detection of subclinical regional metastases in patients with planocel-
Iular head and neck carcinomas, including the evaluation of lymph node size parameters.

Patients and methods. 121 neck sides with no palpable metastases were examined by US in 77 patients
with planocellular carcinomas of head and neck. Depending on the results obtained, USGAB was performed
on 64 neck sides. After surgery, the results of US-USGAB were compared with histological findings of the
dissected lymph nodes.

Results. The study showed 77 % overall sensitivity of US and USGAB, and 100 % specificity, while the
95% accuracy rate was reached. Negative predictive value was 94 %, and positive 100 %. The index of trans-
versal / longitudinal diameter was the best predictor of metastatic lymph node involvement.

Conclusion. The results of this study established that USGAB is an appropriate method for detection the
subclinical regional metastases on neck, and should be included into the routine diagnostic work up in the
evaluation of the extent of head and necks carcinomas.
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Introduction

Planocellular carcinomas of head and neck
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frequently disseminate into the regional
lymph nodes. Presence or absence of lymph
node metastases is one of the most relevant
prognostic factors, as the cure rate is 50%
lower in patients with regional metastases.
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Occult regional metastases represent a par-
ticular problem in the diagnosis and treatment
of the patients with planocellular head and ne-
ck carcinomas, as they can be difficult to dete-
ct by imaging methods. Therefore, in most cen-
ters the elective treatment of neck is conside-
red to be indicated when the risk of subclinical
regional metastases, assessed on the basis of
primary tumor site and size, exceeds 15 do
20%.23 However, treatment could be more
directed and effective if the preoperative diag-
nosis of lymph node condition in the clinical
stage NO were comparable with histological
findings of the dissected neck lymph nodes.

The assessment of metastatic neck lymph
node involvement by palpation is unreliable,
as the obtained results were false negative (up
to 30 %) and false positive (up to 20 %).* Seve-
ral authors found CT more sensitive than pal-
pation.>7 Magnetic resonance with a contrast
medium (MR) can detect up to 60 % of clini-
cally occult metastases in the neck lymph
nodes 8, and 70 % accuracy in stage NO is the
result of using only ultrasonography (US).?
Nevertheless, the authors agree that the men-
tioned methods, by using only morphologic
criteria, cannot reliably differentiate between
reactive inflammatory changes and metasta-
tic involvement of the lymph nodes.810 Con-
sidering recent technologic development, the
diagnosis of suspicious lymph nodes can be
most accurate by using high resolution ultra-
sound in conjunction with guided fine - nee-
dle aspiration biopsy (USGAB). With this
technique, the high sensitivity of US is com-
plemented by the excellent specificity of aspi-
ration biopsy.l! In the available reports, the
diagnosis of neck lymph node metastases in
patients with planocellular head and neck
carcinomas stage NO with USGAB yielded
76 % sensitivity, 100 % specificity and 89 % ac-
curacy.? These results are better than those
reported for MR or CT.58 The importance of
particular sonographic lymph node size para-
meters is still controversial. While some
authors believe that the transversal lymph no-
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de’s diameter is the most important 8, others
claim that the relation between the transver-
sal and the longitudinal diameter more reli-
ably predicts metastatic lymph node involve-
ment.’2 Relevant for consideration is the reli-
ability of negative US-USGAB findings. Some
authors tried to solve this question by using
Bayes’ formula, which correlates the probabi-
lity of subclinical neck metastases before and
after US-USGAB procedure.’® Few studies
have been carried out on the use of US and
USGARB in the diagnosis of subclinical regio-
nal metastases in groups of patients with pre-
viously untreated planocellular carcinomas of
oral cavity, pharynx and larynx where elec-
tive dissection of the neck lymph nodes was
foreseen as well (stage NO). Therefore we
decided to test US-USGAB method in our
institution by using the above mentioned cri-
teria for selection of patients, also evaluating
the size of lymph nodes.

Patients and methods

In the period from October 1995 to June 1997,
there were 77 patients with previously un-
treated and histologically confirmed planno-
cellular carcinoma of the upper respiratory
and gastrointestinal tract. The mean age of
the patients was 56 years (range 37-76 yrs);
there were 7 females (9%) and 70 males
(91%). All these patients were planned for
surgery of the primary tumor with neck dis-
section. There was no evidence of palpable
nodes on the neck in 61 patients (79 %). In the
remaining 16 patients (21 %) the enlarged
lymph nodes could be palpated only on one
side of the neck. Because these patients
required bilateral neck dissection, only the
neck sides without palpable lymph nodes
were included into this study.

Following the clinical examinations with
neck palpation performed by otorhinolaryn-
gologists, each patient underwent the ultra-
sonography examination of the neck using a
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linear 7.5 MHz probe of Sonolayer HR sys-
tem, Toshiba SSA-270 A. USGAB was per-
formed of lymph nodes with a transverse
diameter exceeding 5 mm, lymph nodes with
transverse vs. longitudinal diameter ratio
greater than 0.40, ultrasonographically non-
homogeneous lymph nodes, and in those
with Doppler-US evidence of pathological
vascularization. USGAB was also undertaken
in borderline cases with respect to the above
criteria, if three or more such lymph nodes
were found in the most exposed anatomical
levels. Aspiration biopsies were performed
using thin needles with the inner diameter
0.6 and 0.7 mm, produced by TIK Kobarid.
Each USGAB procedure was attended by two
experienced radiologists specialized in sonog-
raphy. In the first study, i.e. from October
1995 to November 1996, USGAB was carried
out »free hand«, whereas from June 1997 on,
aspiration biopsies were carried out by means
of a micro-convex probe with guidance. After
fixation and staining by Giemsa, the smears
were reviewed and assessed by cytopatholo-
gists.

Though in some patients USGAB was not
indicated, as the lymph nodes’ transversal
diameter did not exceed 5 mm, and their dis-
tribution and shape were inconspicuous. In
other patients USGAB was performed
according to criteria mentioned above, and
the cytological smear could contain lymph
node cells, squamous carcinoma cells, or
material insufficient for a cytological diagno-
sis (nondiagnostic material). In the case when
the aspirate contained malignant cells, the

result of US-USGAB was considered positive.
When aspiration biopsy failed to detect
malignant cells or when USGAB was not
indicated due to inconspicuous US findings,
the overall US-USGAB result was considered
negative.

After having completed the diagnostic pro-

cedure, all the patients underwent surgery of
the primary tumor, together with either uni-
or bilateral neck dissection. Primary tumors
were arranged according to the TNM classifi-
cation!? taking into account their extent, as
assessed during the surgery (Table 1).
In the case of negative US-USGAB findings, a
selective dissection of the neck was per-
formed, while a modified radical neck dissec-
tion (RND) was done only in the case of pos-
itive US-USGAB findings. All the dissected
tissue samples were positioned and labelled.
Using standard procedure, every 2mm 4-5
um thick slices were cut and stained with
hematoxylin and eosin. The preoperative US
and USGAB results were compared to the
results of pathohistological evaluation, this
being possible on the basis of the registered
position and size of the described lymph
nodes.

The value of US-established lymph nodes’
size parameters, i.e. of transversal and longi-
tudinal diameter and the transversal diameter
in proportion to the longitudinal diameter,
was statistically evaluated by means of
Student’s T-test and standardized normal dis-
tribution. The reliability of negative US and
USGAB findings was evaluated using the
curve deriving from Bayes’ formula.

Table 1. Distribution of patients by primary tumor site and stage

Site: Oral cavity Oro- Pharynx Hypo- pharynx Larynx Total
Stage:

T1 3 5
T2 14 8 7 29
T3 4 11 13 28
T4 5 10 15
Total 17 12 16 32 77
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Results

There were altogether 121 neck sides exam-
ined by US, 61 of them were ipsilateral with
the primary tumor. In each examined side,
US imaged 1-9 lymph nodes (3 on average),
their transversal diameters ranging between 2
- 12 mm and the longitudinal diameters
between 5 - 20 mm. In 55 cases, the lymph
nodes were small, measuring up to 8 mm in
longitudinal diameter and up to 5 mm in
transversal diameter, and were oval-shaped
and nonsuspicious for malignant involve-
ment. In these 55 cases (neck sides) USGAB
was not indicated, and thus the test findings
(that is of US and USGAB) were assessed as
negative. In the remaining 66 cases USGAB
was performed and max. 3 lymph nodes per
test side were punctured. Individual lymph
nodes were aspirated one to four times, twice
on average. Cytological samples from 41 neck
sides showed only lymph node tissue, while
from 5 neck sides they contained nondiag-
nostic material. In these cases, the test find-
ings were also assessed as negative. In 20
cases, the cytological examination confirmed
the presence of malignant cells. The longitu-
dinal diameter of USGAB positive lymph
nodes ranged between 7 and 17 mm (average
12 mm), their transversal diameter between 5
and 12 mm, while the index of transversal vs.
longitudinal diameter in an individual
USGAB positive lymph node ranged between
0.45 and 0.95. In 16 cases, US-USGAB posi-
tive lymph node belonged to the upper jugu-
lar group (level II), in 3 cases to the middle
jugular (level III), and in only one case to the
submandibular (level I). On only one neck
side, the two aspirates from two different
lymph nodes were cytologically positive,
while in all others the cytologically positive
sample was obtained from a single lymph
node.

Totally in 77 patients, there were 82 lateral
neck dissections performed, 31 supraomohy-
oid and 8 modified RND. Separate neck side
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surgical specimens contained from 9 to 50
histologically examined lymph nodes. Meta-
stases could be found in altogether 32 lymph
nodes, taken from 26 neck sides. In each of
these cases, the evidence of metastases was
confirmed in 1 - 3 lymph nodes with a longi-
tudinal diameter 6 - 20 mm (average 13 mm),
and a transversal diameter 5 - 12 mm.

In all 20 cases with positive cytological
USGAB findings, the diagnosis was con-
firmed by the histological examination of the
surgically removed lymph nodes. Out of the
total of 46 negative USGAB, there were two
false-negative; in both the aspirates contained
lymphatic elements. None of the neck sides
which yielded nondiagnostic material (aspi-
rates from oval shaped lymph nodes, diame-
ter 5-7 mm), showed histological evidence of
metastatic involvement. Out of 55 US-based
negative results, four were false negative. In
all 6 false negative cases, the largest lymph
nodes, assessed by pathologist, have trans-
verse diameter 4 - 7 mm and were invariably
situated on level II. In one of the mentioned
cases, the pathologist found a single micro-
metastasis in the peripheral sinus of lymph
node. Also in the remaining 5 cases focal
metastatic growth in the lymph node was evi-
dent.

The estimation value of US and USGAB for
detection of unpalpable regional metastases

Table 2. Results obtained in total 121 neck sides with
respect to the use of USGAB

USGAB: Yes No (US only) Total
test + 20 0 20
test - 44 51 95
false - 2 4 6
Total 66 55 121

Table 3. Cumulative results of US and USGAB
obtained in 121 neck sides of 77 patients

Results Histology +  Histology -  Total
US, USGAB+ 20 0 20
US, USGAB- 6 95 101
Total 26 95 121
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resulting from planocellular carcinoma sho-
wed 77 % sensitivity and 100 % specificity, the
negative predictive value was 94 %, while the
positive predictive value was 100%. On the
whole, 115 correct predictions were obtained
by US - USGAB in 121 neck sides, the investi-
gation’s accuracy was 95%. The results are
presented in Tables 2 and 3.

Based on the results presented in Table 3,
the basic indicators of cumulative success of
US and USGAB were calculated as follows:

* Sensitivity: 20/ 26 =77 %

¢ Specificity: 95 /95 = 100 %

e Negative predictive value: 95 /101 =94 %
 Positive predictive value: 20 / 20 = 100 %
* Accuracy: 115 /121 =95%

In the free-hand performed USGAB of 18
neck sides, there were two false negative
results whereas in the USGAB with the use of
a micro-convex probe with guidance in 48
neck sides, there was no false negative results
(the difference was statistically insignificant).

The value of lymph node size parameters

We evaluated the statistical significance of
differences and averages between the groups
of cases with and without histologically con-
firmed metastases, taking into account the
largest lymph node parameters as determined
by US in individual neck sides (transversal
diameter, longitudinal diameter and the ratio
between these two). In the neck sides without
metastases, the average largest transversal
diameter was 5.98 mm, while in the neck si-
des with metastases, it was 8,12 mm. The dif-
ferences as calculated by T-test were statisti-
cally highly significant (p < 0.005). When cal-
culating the ratio between the transversal and
the longitudinal lymph node diameters, the T-
test also showed statistically significant dif-
ferences (p < 0.001), the index in neck sides
with metastases being 0.64, and in those
without metastases, 0.47. The comparison of
longitudinal diameters yielded a statistically
insignificant value. In this study we also eval-

uated the statistical significance of differ-
ences in the average largest US-determined
size parameters in neck sides with or without
cytologically confirmed metastatic involve-
ment, with respect to transversal diameter,
longitudinal diameter, and the ratio between
the two. The ratio between the transversal
and longitudinal diameter turned out to be
statistically most relevant (p < 0.0001); in
transversal diameter this was less (p < 0.01).
There too, the longitudinal diameter turned
out statistically insignificant.

The use of Bayes theorem in the evaluation of
US and USGAB diagnosis

Using the formula based on Bayes theorem,
the 100% specificity and 77% sensitivity
obtained in this study, yielded the curve pre-
sented in Figure 1. This shows that with neg-
ative US and USGAB, the probability of sub-
clinical lymph node metastases is decreased
from the previous 20% to 5.4 % in the neck
sites without palpable metastases. On the
other hand, the 20 % and 10 % probability of
subclinical neck metastases after negative US
and USGAB correspond to 52 % in 33 % prob-
ability without US and USGAB.
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Figure 1. Probability of subclinical lymph node metas-
tases before and after negative US-USGAB.
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Discussion

Reports with comparable inclusion criteria
are few. The results of our study are compara-
ble with those reported by Brekel and co-
workers.? In a large number of other reports,
the inclusion criteria were broader, since
authors also included patients with clinically
evident neck metastases, patients with previ-
ous radiotherapy or patients with primary
tumors which histologically did not corre-
spond to planocellular carcinoma.

Rather than in the sensitivity of the test,
the clinician is interested in the reliability of
its negative findings, or what is the negative
predictive value (NPV). Providing this para-
meter is sufficiently reliable, patients with
negative findings could be spared elective
neck treatment. In our study, there were alto-
gether 6 false negative results, the NPV was
thus 94 % (95/101). In the cases with USGAB
performed, NPV was 96% (44/46). In the
Dutch study with inclusion criteria similar to
ours 7, the use of USGAB resulted in 82%
NPV. This difference in NPV can be partly
attributable to the difference in the rate of
histologically confirmed cases with subclini-
cal neck metastases (21.5% in our study vs.
40 % reported by Dutch authors).

In neck sides with false negative results of
US-USGAB, histological examination confir-
med metastases exclusively in the lymph no-
de level 2, originating from an extensive carci-
noma of the supraglottis as primary tumor;
and were at least partly due to the superposi-
tion. In all false negative cases, small metasta-
tic islets were found in the lymph nodes, and
in one of them situated only in a marginal
sinus. As neither USGAB nor any other diag-
nostic method is able to detect micrometa-
stases from planocellular carcinoma, we think
that even a repeated USGAB on a greater
number of lymph nodes would only slightly
improve the sensitivity of this method.

Cases, for which USGAB fails to provide
material for cytological diagnosis, represent a
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separate problem. In the study by Brekel etal.?,
there were 70 USGABs performed, out of these
6 yielded nondiagnostic material. When evalu-
ating the results, those cases were defined as
negative. The authors claim that the results
would appear to be better if such cases were
excluded from the study, as it was done in a
majority of similar studies, in order to reduce
the number of false negative results. In
Takashima'’s et al.12 report, such cases (7.7%)
were excluded from the study, but none of the
neck sides had metastatic involvement histo-
logicaly confirmed. In our study, USGAB was
performed on 66 neck sides, and nondiagnos-
tic material was obtained in 5 cases. None of
those five sides had histological evidence of
metastases, and therefore the results of the
present study remain practically unchanged,
regardless of whether the cases with nondiag-
nostic material are excluded or included as
negative by US-USGAB. In none of the repor-
ted studies USGAB was repeated in case of
nondiagnostic material. There are controver-
sial opinions whether these cases should be
included or excluded from studies. We believe
that in studies based on similar principles, that
the cases in which USGAB provided nondiag-
nostic material should be included and defined
as negative in order to obtain a more objective
assessment of the usefulness of the method.

In the available reports, the authors descri-
be only »free hand« performance of USGAB
for the detection of subclinical neck lymph no-
de metastases. Based on our own experience,
in the first part of our study, »free hand« per-
formed USGAB gave 2 false negative results,
while no such cases were observed when the
method was upgraded by means of an addi-
tional micro-convex probe with guidance.
Despite the statistically insignificant differen-
ce in the frequency of false negative results,
we believe that the use of probe with guidance
facilitates USGAB and reduces the occurrence
of errors.

Among the US parameters determining
the probability of lymph node metastases,
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particularly the relevance of size criteria has
been pointed out in the last decade. While
Dutch authors 8 report that the transversal
lymph node diameter (minimal axial) is the
most reliable size criterion for the detection of
subclinical metastases, the Japanese investi-
gators 12 proved that the ratio (index) between
the transversal and longitudinal diameter is
an even better predictive parameter. Accor-
ding to the results of their investigation, there
are significantly more metastatically involved
lymph nodes among those with the index
above 0.55. The relevance of the diameter
ratio has also been confirmed by calculating
the area under the ROC curve, this being sig-
nificantly greater than in either transversal or
longitudinal lymph node diameter (0.83 / 0.65
/ 0.44). After grouping the neck sides by the
presence / absence of histological and cyto-
logical evidence of metastatic involvement,
we obtained highly significant differences of
average diameter ratio; the differences were
significant in the transversal diameter, while
the longitudinal diameter proved to be irrele-
vant for the diagnosis of subclinical regional
metastases from head and neck carcinoma.
By improving the detection of subclinical
neck metastases, it is possible to change to a
certain extent the concept of elective lymph
node treatment in patients with planocellular
carcinoma of the upper respiratory and ali-
mentary tract. Thus Brekel et al. 9, suggest
that elective dissection should be omitted
always when a reliable diagnostic method
reduces the risk of subclinical neck metas-
tases below 10-15%, particularly in patients
where the primary tumor can be removed by
transoral approach, but under the condition
that the patient is legible to regular follow up.
The findings of our study also support the
opinion that in certain cases the elective treat-
ment of neck lymph nodes could be omitted
on the account of better diagnosis. As evident
from Bayes’ curve (Figure 1) derived from our
study results, the previous 33 % risk of sub-
clinical metastases predicted on the basis of

primary tumor site and size, was reduced to
10 % after negative US-USGAB. Better diagno-
sis, improved by means of US-USGAB, would
be most valuable for patients who are gene-
rally not planned to undergo elective treat-
ment of neck lymph nodes (initial carcinomas
of the glottis, sinuso-nasal tract, skin of the
head and neck), and where a therapeutic dis-
section could be carried out in the case of
positive findings. Likewise, a decision on the-
rapeutic neck dissection could be made in the
case of positive findings in the candidates for
an elective procedure. In patients planned for
primary radiotherapy, the use of US-USGAB
will improve the detection of nonpalpable
regional metastases, and the irradiation field
could be adjusted with respect to the ob-
tained findings.

Conclusions

By combining the sensitivity of US examina-
tion with the specificity of US guided aspira-
tion biopsy (US-USGAB) it is possible to
detect a majority of subclinical regional
metastases originating from planocellular car-
cinoma of head and neck

The ratio between the transversal and lon-
gitudinal lymph node parameters is to be the
most relevant of US size parameters to be
respected in deciding to perform USGAB. US-
USGAB can be recommended as the routine
investigations for evaluating regional me-
tastatic spread of head and neck carcinomas.
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