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Mediastinal Lymph Node Enlargement in Patients with Valvular

Heart Disease: CT Evaluation and Clinical Correlation
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Purpose: To evaluate the presence, size and location of enlarged mediastinal lymph
nodes (LNs) in patients with valvular heart disease (VHD) using computed tomogra-
phy scans in correlation with ejection fraction (EF).

Materials and Methods: We retrospectively evaluated 30 patients with VHD, with-
out pre-existing diseases that could cause lymphadenopathy (LAP). The presence,
size, and location of LNs greater than 1 cm in short axis diameter were evaluated.
The location of mediastinal LNs was recorded according to the International Associ-
ation for the Study of Lung Cancer. Furthermore, we evaluated the presence of pul-
monary edema, pleural effusion, and other thoracic abnormalities and evaluated EF
of the heart on transthoracic echocardiography.

Results: Sixteen patients (53%) had at least 1 enlarged mediastinal LN. The most
frequent locations were lower paratracheal (4R, n = 8/4L, n = 6), subcarinal (7, n = 5)
and right upper paratracheal (2R, n = 4) regions. The frequency of mediastinal LAP
was higher in patients with aortic regurgitation (2 of 2, 100%) followed by mitral
regurgitation (8 of 11, 73%); it was also high in patients with pulmonary edema
(80%), pleural effusion (81%), or both (77%), as compared to patients without pul-
monary edema or pleural effusion (17%) (p = 0.001). Ten of 30 patients showed an
abnormal EF of < 55%; among them, 8 had mediastinal LAP. However, the relation-
ship between EF and LAP was not statistically significant (p = 0.058).

Conclusion: Mediastinal LN enlargement is common in patients with VHD, espe-
cially in cases of pulmonary edema and pleural effusion. Enlarged mediastinal LNs
were frequently observed with abnormal EF, however, the relationship between EF
and mediastinal LAP was not statistically significant.
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INTRODUCTION

Computed tomography (CT) findings of thoracic abnormali-
ties related to congestive heart failure are widely reported in the
literature (1). Enlarged mediastinal lymph nodes are also known
to occur in patients with congestive heart failure in several re-
ports (2, 3). Hence, it might be useful to identify mediastinal
lymphadenopathy and other pulmonary findings associated

with heart disease on CT so that invasive diagnostic approaches
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such as lymph node biopsy to demonstrate a benign origin can
be avoided. Several previous studies have evaluated mediastinal
lymph node enlargement associated with congestive heart fail-
ure, including heterogeneous disease groups such as myocardial
infarction, left-sided heart failure, biventricular heart failure,
etc. (2, 4). However, in previous studies, cardiac disease-specific
evaluations of mediastinal lymphadenopathy are not reported.
Valvular disease is one of the most common causes of heart dis-

ease encountered in clinical practice. Despite several reports on
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this topic, the changes of lymph nodes in valvular heart disease
have not been addressed.

The purposes of this study were to evaluate the presence, size
and location of enlarged mediastinal lymph nodes in patients with
valvular heart disease using CT scans and to determine the rela-

tion between lymph node enlargement and ejection fraction (EF).

MATERIALS AND METHODS

This retrospective study was approved by our Institutional Re-
view Board.

Between April 2008 and March 2012, 98 patients with valvu-
lar heart disease who underwent CT of the chest were retrospec-
tively identified by computerized analysis of a clinic’s informa-
tion system.

From this initial population, 68 patients with a pre-existing
malignancy, acute infection, sarcoidosis, occupational exposure,
interstitial lung disease, or a history of open cardiac surgery with
potentially enlarged mediastinal lymph nodes were excluded (39
patients with suspected infection, 12 patients with interstitial
lung disease, 10 patients with thoracic or extrathoracic malig-
nancy, 6 patients undergoing valvular heart surgery, and 1 patient
with pulmonary thromboembolism). Finally, the study group in-
cluded 30 patients. Indications for chest CT were pre-operative
evaluations for valvular surgery (21/30, 70%), dyspnea (6/30,
20%), pleural effusion (2/30, 7%), and generalized edema (1/30,
3%). We evaluated clinical follow-up using clinical information
of electronic medical records to exclude the possibility of ma-
lignant or pathologic conditions of enlarged lymph nodes.

The CT examinations were obtained on multidetector CT
scanners (Lightspeed VCT, GE Healthcare, Milwaukee, W1, USA,
or Somatom Sensation 64 and Definition AS+, Siemens, Erlan-
gen, Germany). Chest CT scans were obtained from the lung
apices to the adrenal gland with 5-mm section thickness (n =
29) and 3-mm section thickness (n = 1). Seventeen scans were
non-enhanced CT and 13 scans were contrast-enhanced CT.

The CT scans were examined separately by 2 experienced ra-
diologists. Mediastinal lymph node enlargement was defined as
short axis diameter of greater than 1 cm in the transverse plane.
The size of the enlarged mediastinal lymph node was measured
by 2 readers, and the average short axis diameter was deter-

mined. The locations of the enlarged mediastinal lymph nodes
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were recorded according to the International Association for the
study of Lung Cancer. The enlarged lymph nodes were assessed
for shape (oval, round) and contour (sharp, ill-defined). The
presence of confluence of 2 or more enlarged lymph nodes and
the presence of low attenuation with peripheral rim enhance-
ment of lymph node were recorded.

The CT images were also analyzed for the presence of pleural
effusion and pulmonary edema such as interlobular septal thick-
ening, peribronchovascular thickening, ground-glass opacity,
and increased diameter of pulmonary vessels. Other thoracic
abnormalities were also recorded such as emphysema, mosaic
attenuation, and etc.

In addition, the EF on transthoracic echocardiography (TTE)
was reviewed for each patient using computerized analysis of
clinical information. Most TTEs were performed as pre-opera-
tive evaluation for valvular surgery, and the intervals between
TTE and CT were 1 day (19/30, 63%), 5 days (7/30, 23%), and
10 days (4/30, 33%).

Statistical analysis was performed with commercially avail-
able software (SPSS, version 19; IBM Corp., Armonk, NY, USA).
A Comparison of frequencies was performed with the Pearson
chi-squared or Fisher’s exact test when tables had expected val-
ues of less than 5. A comparison between 2 groups was evaluat-
ed with the Mann-Whitney U-test. A value of p < 0.05 was con-

sidered as statistically significant.

RESULTS

This retrospective study included 30 patients (18 males and
12 females) with a mean age of 68 years (range, 36-94 years).

Valvular diseases were categorized as mitral regurgitation (MR,
n =11, 37%), aortic stenosis (AS, n = 9, 30%), aortic and mitral
stenosis (AS + MS, n = 3, 10%), mitral and tricuspid regurgita-
tions (MR + TR, n =2, 7%), aortic regurgitation (AR, n =2, 7%),
ASand AR (AS + AR, n=1,3%), MS and MR (MS + MR, n =1,
3%), and pulmonary stenosis (n = 1, 3%).

Sixteen patients (53%) had at least 1 enlarged mediastinal
lymph node. Of those, 11 patients (69%) had 1 enlarged lymph
node, 2 (13%) had 2 enlarged lymph nodes, 2 (13%) had 3 en-
larged lymph nodes, and 1 (6%) had 5 enlarged lymph nodes.
Thus, there was a total of 26 enlarged mediastinal lymph nodes.
Mediastinal lymphadenopathy was seen in 8 of 11 patients with
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MR (73%), 3 of 9 patients with AS (33%), 2 of 3 patients with
AS + MS (67%), 1 of 2 patients with MR + TR (50%), and 2 of 2
patients with AR (100%). There were no enlarged lymph nodes
in patients with AS + AR, MS + MR, and PS. AR was most fre-
quently associated with mediastinal lymphadenopathy followed
by MR (Table 1).

Location and mean sizes of enlarged lymph nodes were given
in Table 2. The most common mediastinal lymphadenopathy lo-
cations were 4R, 4L, 7, and 2R (Figs. 1, 2). The size of the en-
larged lymph nodes ranged from 10.1 mm to 22.0 mm. The
mean short axis diameter was 12.1 mm (standard deviation,
2.34 mm); and 25 of 26 (96%) lymph nodes were < 14 mm in
short axis diameter (Table 2).

Most enlarged mediastinal lymph nodes showed an oval shape
(26/28 nodes, 92.9%); and only 2 lymph nodes were round (7%).
All enlarged lymph nodes showed a sharp contour. A confluence
of 2 or more enlarged lymph nodes was seen in 9/28 (32.1%)
cases. Low attenuation with peripheral rim enhancement of
lymph node was not present.

Fifteen patients had pulmonary edema, 16 patients had pleu-
ral effusions, and 13 patients had both (Figs. 1, 2). Enlarged me-
diastinal lymph nodes were present in 12 of 15 patients with
pulmonary edema (80%) and in 13 of 16 patients with pleural

effusion (81%). In patients without pulmonary edema or pleural

Table 1. Type of Valvular Heart Disease and Mediastinal LAP

Valvu‘lar Heart Number of Pts Presence of LAP
Disease Number (%)

MR n 8(73)

AS 9 3(33)

AS and MS 3 2 (67)

MR and TR 2 1(50)

AR 2 2 (100)
AS and AR 1 0

MS and MR 1 0

PS 1 0

Total 30 16

AR = aortic regurgitation, AS = aortic stenosis, LAP = lymphadenopathy,
MR = mitral regurgitation, MS = mitral stenosis, PS = pulmonary stenosis,
Pts = patients, TR = tricuspid regurgitation
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effusion (n = 12), only 2 (17%) had enlarged lymph nodes. A
significantly higher frequency of mediastinal lymphadenopathy
was observed in patients with pulmonary edema, pleural effu-
sion, or both, as compared to patients without pulmonary ede-
ma or pleural effusion (p = 0.001) (Table 3).

The TTE records were reviewed for all 30 patients. The mean
EF was 53.5%, ranging from 18 to 70%. In patients with medias-
tinal lymphadenopathy, the mean EF was 50.0%, and in patients
without lymphadenopathy; it was 57.5%. Although this suggest-
ed that patients with mediastinal lymphadenopathy had a lower
mean EFE there was no statistical difference in the mean EF be-
tween patients with and without mediastinal lymph node en-
largement (p = 0.279). Of the 30 patients, 10 showed an abnormal
EF of less than 55%. Of these, 8 patients (80%) had mediastinal
lymph node enlargement, while the remaining 2 did not. How-
ever, the relationship between EF and lymph node enlargement
was not statistically significant (p = 0.058) (Table 3).

Mediastinal lymph node enlargement was also studied in pa-
tients with other thoracic abnormalities including emphysema in
7 patients, mosaic attenuation in 2 patients, and arteriovenous
malformation in 1 patient. Mediastinal lymph node enlargement

was present in 5 of 7 patients with emphysema and in 11 of 23

Fig. 1. A 77-year-old man with mitral regurgitation. Unenhanced axial
CT scan with mediastinal-window setting shows an enlarged right up-
per paratracheal lymph node (2R, arrow). Left pleural effusion is also
present.

Table 2. Location and Mean Size of Enlarged Mediastinal Lymph Nodes in Patients with Valvular Heart Disease

Location 2R 4R 4L 5 7 10R
Number of Pts (%) 4(15) 8(31) 6 (23) 1(4) 5(19) 2(8)
Mean size (mm) (range) 10.5(10.1-10.7) 12.1(10.3-14) 12.0(10.5-13.1) 19 13.8(10.9-22) 11.2 (10.8-11.7)

Pts = patients
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patients without emphysema. There was no significant correla-
tion between emphysema in patients with valvular heart disease
and the frequency of enlarged lymph nodes (p = 0.399).

During the follow-up, 1 patient expired 1 week after operation
(aortic valve replacement operation), 2 patients expired after 3
and 6 months due to congestive heart failure, and 1 patient was
lost to follow-up after 5 months. Twenty-six patients were fol-

lowed up for 18—-89 months without evidence of malignancy.

This study was a disease-specific evaluation of the frequency
of mediastinal lymphadenopathy in patients with valvular heart
disease. The results suggested that valvular heart disease is often
associated with mediastinal lymph node enlargement.

Enlarged mediastinal lymph nodes were observed in 16 of the
30 patients (53%) with valvular heart disease. Slanetz et al. (2)
reviewed chest CT images of 46 patients with congestive heart
failure. In their study, enlarged mediastinal lymph nodes were
seen in 55% of cases. Chabbert et al. (5) reported 42% rate of
mediastinal lymphadenopathy in 31 patients with subacute left-

A

Fig. 2. A 76-year-old man with aortic stenosis.

sided heart failure; and Erly et al. (3) reported a 66% rate of me-
diastinal lymphadenopathy in 44 patients with chronic cardiac
dysfunction. We observed similar rates of mediastinal lymphade-
nopathy even though our study group included only patients
with valvular heart disease.

The most frequent locations for lymph node enlargement in
our study were the paratracheal and subcarinal regions, similar
to the result of previous studies (2, 5).

In our study, the size of most enlarged mediastinal lymph nodes
ranged from 10 to 20 mm, which was similar to results previously
reported for moderately enlarged lymph nodes (2, 3, 5). Slanetz et
al. (2) reported that maximum short axis diameter ranged mostly
between 10 to 20 mm. In the series by Erly et al. (3), 95% of the
nodes were less than 20 mm in short axis diameter.

In our study, MR and AR were most frequently associated with
mediastinal lymphadenopathy. Mediastinal lymphadenopathy
was significantly associated with pulmonary edema and pleural
effusion, and closely but not significantly related to abnormal
EE These findings suggested a relationship between mediastinal
lymphadenopathy and pulmonary venous hypertension (left

ventricular volume overload), which supports the pathophysiol-

A, B. Unenhanced axial CT scans with mediastinal-window setting show enlarged right hilar (10R, arrow in A) and subcarinal (7, arrow in B)
lymph nodes. A small amount of bilateral pleural effusions are also present.
C. Axial CT scan with lung-window setting shows interlobular septal thickening and increased pulmonary vessels diameter, which are findings of

pulmonary edema.

Table 3. Comparison of Echocardiographic and CT Findings between Patients with and without LAP

Total (n = 30) Presence of LAP (7 = 16) Absence of LAP (n = 14) p Value
Pulmonary edema (%) 15 (50) 12/15 (80) 3/15 (20) 0.009
Pleural effusion (%) 16 (53) 13/16 (81) 3/16(19) 0.003
Echocardiography
EF, mean + SD 500+ 16.3 57.5+8.1 0.279
EF < 559%, n (%) 10 (33) 8 (50) 2(14) 0.058

CT = computed tomography, EF = ejection fraction, LAP = lymphadenopathy, SD = standard deviation
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ogy between mediastinal abnormalities and cardiac decompres-
sion shown in several experimental investigations.

Drake et al. (6) used an experimental approach in mature
sheep to show that sudden pacing-induced cardiac insufficien-
cy was associated with a significant slowing of lymphatic flow
for a pulmonary venous pressure greater than 15 cm H,O. Their
data supports the fact that increases in venous pressure in heart
failure interferes with lymph flow from the caudal mediastinal
lymph node. When increases in pulmonary venous pressure
are caused by valvular heart disease, increased pulmonary ve-
nous pressure decreases lymphatic flow from the mediastinal
lymph node, resulting in mediastinal lymphadenopathy.

Unlike in other valvular diseases, the pulmonary venous hy-
pertension induced by MR and AR is more severe due to the
large amount of regurgitated blood flow and left ventricular
volume overload; hence, mediastinal lymph node enlargement
was more frequently noted in patients with MR and AR.

Furthermore, we observed that patients with mediastinal
lymphadenopathy showed a significantly high frequency of pul-
monary edema, pleural effusion, or both. This is also consistent
with the fact that mediastinal lymphadenopathy in valvular
heart disease is related to pulmonary venous hypertension.

Earlier studies have reported a relationship between enlarged
mediastinal lymph nodes and decreased EE Chabbert et al. (5)
observed a significantly lower EF with mediastinal lymphade-
nopathy than without mediastinal lymphadenopathy; in addi-
tion, Erly et al. (3) observed that 81% of patients with mediasti-
nal lymphadenopathy had an EF of less than 35%. In our study,
an abnormal EF of less than 55% was frequently associated with
mediastinal lymph node enlargement in patients with valvular
disease. However, the relationship between EF and lymph node
enlargement was not statistically significant. This difference in
results is likely due to the different study populations. In our
study, only patients with valvular heart disease were included,
unlike other studies that included patients with congestive heart
failure and various types of heart disease. EF in patients with
heart failure is generally more impaired than that in patients with
valvular disease. Also, we presumed that lymph node enlarge-
ment in valvular heart disease might largely depend on pulmo-
nary venous hypertension by the large regurged flow or heart
failure rather than heart failure only. The small patient popula-

tion in our study could be another factor contributing to the dis-
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crepant results.

We observed that 5 of 7 patients with emphysema and 11 of
23 without emphysema showed mediastinal lymph node en-
largement. Although mediastinal lymph node enlargement was
more frequent in valvular heart disease patients with emphyse-
ma, this relationship was not significant in our study. However,
a recent study (7) demonstrated a high percentage of enlarged
hilar and mediastinal lymph nodes in patients with chronic ob-
structive pulmonary disease. The reason underlying the differ-
ent results was likely due to the small sample size in our study.

Radiologists should be aware that mediastinal lymphadenop-
athy could be seen on CT in patients with non-malignant con-
ditions such as congestive heart failure and valvular heart dis-
ease. Some studies with follow-up CT or invasive lymph node
biopsy indicate that mediastinal lymphadenopathy in patients
with congestive heart failure is not due to malignancy (4, 5, 8).
Chabbert et al. (5) investigated mediastinal lymphadenopathy
regression in patients with left heart failure after adequate treat-
ment, including a systemic CT follow-up. Previously reported
cases in the literature (2, 4, 9) also showed resolution of medi-
astinal lymphadenopathy and mediastinal hazy fat on follow-
up CT scans. Follow-up CT scans could be useful in studying the
regressive change in mediastinal lymphadenopathy associated
with valvular heart disease.

Our study had some limitations. First, we included 4 patients
with short term follow-up; of which 3 patients were expired due
to disease related with valvular heart disease, which were an
avoidable condition, and 1 patient was lost to follow-up after 5
months, which was likely too short a duration for malignancy
development. Second, the size of the patient population was
small. Third, due to the retrospective design of the study, differ-
ent reconstruction slice thicknesses were used and contrast use
in CT was inconsistent, which might have influenced the diam-
eter measurement. Fourth, we did not demonstrate histopatho-
logical correlations for enlarged mediastinal lymph nodes.

In conclusion, the presence of mediastinal lymph node en-
largement is common in patients with valvular heart disease, es-
pecially in cases of pulmonary edema and pleural effusion. En-
larged mediastinal lymph nodes were frequently observed with
an abnormal EE, however, the relationship between EF and me-
diastinal lymphadenopathy in valvular heart disease patients

was not statistically significant.
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