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ABSTRACT
Objectives: The visibility and size of the nodes of Rouviere have not been studied in healthy children. The
objectives of the present study were to study the size of these nodes in children on magnetic resonance imaging
and its relation with changes in paranasal sinuses.
Patients and Methods: Ninety five healthy children (58 boys and 37 girls) aged 6.7 to 12.6 years had axial
T2-weighted MRI of the brain and upper neck. The long and short axis diameters of Rouviere’s nodes were
measured. The paranasal sinuses were graded clear, or, when mucosal thickening or fluid was detected in any
of the paranasal sinuses, unclear.
Results: In 3 children, the left Rouviere’s nodes could not be identified. The remaining 187 Rouviere’s nodes
ranged from 1.0 to 11.3 mm in long axis, 1.0 to 8.0 mm in short axis and 1.0 to 9.2 mm in average nodal
diameter. The respective mean and standard deviations were: 6.0 ±  2.2 mm, 4.2 ±  1.4 mm; and 5.1 ±  1.7 mm.
There was no statistical difference between the 2 sides (p = 0.4, 2-tailed paired t-test) or between the nodal
diameters and age (p = 0.08, 2-tailed Pearson's correlation test). Compared with the children with unclear
sinuses (n = 22), children with clear sinuses (n = 73) had significantly smaller long axis (p = 0.004), short axis
(p = 0.002), and average nodal diameter (p = 0.002) [2-tailed unpaired t-test].
Conclusions: Over 95% of Rouviere’s nodes could be identified on T2-weighted magnetic resonance imaging in
healthy children between 6.7 and 12.6 years. The nodal diameters were larger than observed in adults but
age-related difference was not observed within the age range studied. Significantly larger nodal size was shown
in children with unclear paranasal sinuses.
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INTRODUCTION
The lateral retropharyngeal lymph nodes lie between
the carotid artery and prevertebral muscles at the upper
neck. The most cephalad nodes are also known as the
nodes of Rouviere. These nodes, particularly when they
are enlarged, can be shown on computed tomography
(CT).1-4 They are also depicted on T2-weighted mag-
netic resonance imaging (MRI),5 on which nodal size
and characteristics for adults have been evaluated.6,7
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For children in particular, attention should be paid to
protecting the patient from ionizing radiation, and to
avoid unnecessary irradiation of the thyroid gland.8 MRI
certainly has the advantage over CT in these respects

There is no systematic MRI study of retropharyngeal
lymph nodes in healthy children in the literature. In the
study by Ichimura, only 4 of the 90 subjects studied
were children.6 The objective of the present study was
to assess the size of nodes of Rouviere in children on
MRI and to evaluate its relation with abnormal changes
in the paranasal sinuses.

PATIENTS AND METHODS
Ninety five healthy Chinese children (age 6.7 to 12.6
years, mean 8.6 years) were studied. None of them had
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signs and symptoms of active upper respiratory tract
infection. There were 58 boys and 37 girls. They par-
ticipated in an MR brain activation study on language
functioning in which axial turbo spin-echo T2-weighted
imaging of the brain including part of the upper neck
was part of the study protocol. The MR examinations
were performed in a 1.5 Tesla unit (Gyroscan ACS NT,
Philips Medical System, Best, The Netherlands) using
a head coil, with the following parameters: TR 2950/ms,
TE 120/ms, 5.5 mm slice thickness with zero gap,
field of view 22 cm, 256 x 256 matrix, 2 acquisition).
The study was approved by the Ethics Committee of
the Institute. Informed consents were obtained from
parents of the children. The nodes of Rouviere were
identified as the most cephalad lateral retropharyngeal
lymph nodes located between the carotid artery and the
longus colli muscle. The long and short axis diameters
of the nodes were measured (Figure 1) and the average
nodal diameter of the node was also obtained by the
sum of the long and short axis diameter divided by 2.

All measurements were performed on console on work-
station. The paranasal sinuses were also assessed by
consensus agreement of 2 radiologists (JSYL and YLC,
with 4 and 16 years of experience of interpreting MRI,
respectively) and graded as clear when all the paranasal
sinuses were clear with no fluid or mucosal thickening.
They were graded unclear when mucosal thickening
(Figure 2) or fluid was detected in any of the paranasal
sinuses. The nodal size was correlated with age and
condition of the paranasal sinuses.

Statistics
Correlation of nodal diameter between the 2 sides was
tested using 2-tailed paired t-test). Pearson correlation
test was used to test the relationship between the nodal
diameters and age. Two-tailed unpaired t-test was used
to assess the relationship between nodal diameter and
sinus status.

RESULTS
Rouviere’s nodes were identified as slightly oval masses
isointense with nasopharyngeal lymphoid tissues.
In 3 children the Rouviere’s nodes on the left side could
not be identified and measured. The dimension of the
remaining 187 Rouviere’s nodes is shown in Table 1.
There was no statistical difference between the 2 sides
(p = 0.4, 2-tailed paired t-test) or between nodal
diameter and age (R2 = 0.034, p = 0.08, 2-tailed Pearson
correlation test).

Figure 1. Axial turbo spin-echo T2-weighted image of the nasopharynx region shows nodes of Rouviere on both sides with (a) long and
(b) short axis diameters measured.

(b)

Table 1. Dimension of Rouviere’s nodes.

Dimension Range Mean ± standard
deviation

Long axis 1.0-11.3 mm 6.0 ± 2.2 mm
Short axis 1.0-8.0 mm 4.2 ± 1.4 mm
Average nodal diameter 1.0-9.2 mm 5.1 ± 1.7 mm

Figure 2. Axial turbo spin-echo T2-weighted image (of the
maxillary sinus of the same subject as Figure 1) shows bilateral
mucosal thickening.

(a)
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Seventy three children had clear paranasal sinuses
while 22 children had mucosal thickening or fluid in
their paranasal sinuses. The diameters of the Rouviere’s
node in children with clear sinuses (mean long axis
diameter 5.7 mm, mean short axis diameter 4.1 mm,
mean average nodal diameter 4.9 mm) were different
from those in children with mucosal thickening or
sinus fluid (mean long axis diameter 6.9 mm, p = 0.004;
mean short axis diameter 4.8 mm, p = 0.002; mean
average nodal diameter 5.9 mm, p = 0.002) [2-tailed
unpaired t-test].

DISCUSSION
Over 95% of Rouviere’s nodes can be identified on T2-
weighted MRI in healthy children aged between 6.7 and
12.6 years. This is much higher than the 5.8% detection
rate in adults as reported by Ichimura,6 as well as that in
our previous study in which only 9 nodes were detect-
able on axial T2-weighted images in 20 adult control
subjects.7 The marked difference in detectability is in
line with the hypertrophic state of the lymphoid tissue
in the oro- and nasopharyngeal region in children, who
are more prone to common inflammatory episodes that
often involve the teeth, gums, tonsils and pharynx.
However, within the age range of 6.7 to 12.6 years, no
significant difference in diameters of the Rouviere’s
nodes was observed. This would suggest that the age-
related shrinkage of lymphoid tissue in the lateral
retropharyngeal region does not occur within this pe-
riod but may take place in later years of adolescence
prior to adulthood.

The 6.2 mm and 4.2 mm mean long and short axis
diameters of the Rouviere’s node in children are also
greater than the detectable nodes in healthy adults in
which the range of the short axis diameter was only
1.5 mm to 2.5 mm.7

Significantly larger nodes of Rouviere were shown in
children with paranasal sinuses showing mucosal thick-
ening or fluid compared to children with clear sinuses.
In children with sinusitis, particularly those with partially
aerated sinus, the radiological appearance can include
mucosal thickening paralleling the bony walls and fluid
levels.9 The association of larger nodes and abnormal
maxillary sinus changes, therefore, may be related to
reactive enlargement of these nodes in the presence of

possible subclinical sinus inflammation. However,
although enlarged head and neck lymph nodes are fre-
quently encountered on both clinical and ultrasound
examinations in children with head and neck inflam-
mation, they are also found in asymptomatic children.

There remains a possibility that both enlarged Rouviere
nodes and abnormal paranasal sinuses are co-incidental
or are a reactive mechanism of the body confounding
on unknown challenges. As involvement of deeply
stationed Rouviere’s lymph node in the absence of ma-
lignant disease is rarely reported, such a possibility
would, at present, be theoretical.

In conclusion, over 95% of Rouviere’s nodes could
be identified on T2-weighted MRI in healthy Chinese
children between 6.7 and 12.6 years of age. The nodal
diameters were larger than observed in adults and larger
nodes were associated with abnormal changes in the
paranasal sinuses.
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