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Thoracic Lymphadenopathy in Sarcoidosis:
Distribution Pattern Among Chinese Patients in Hong Kong

WH Kwan, WH Kwok, WH Yeung, CS Cheng
Department of Diagnostic Radiology, Ruttonjee Hospital, Hong Kong

ABSTRACT

Objective:To investigate the distribution of thoracic lymphadenopathy in Chinese patients presenting with
sarcoidosis.

Materials and Methods:FFour patients with sarcoidosis (2 male and 2 female with a mean age of 35.2
years) were diagnosed at Ruttonjee Hospital from 1994 to 1999. Using the American Thoracic Society lymph
node map, the distribution of lymphadenopathy as seen on computed tomography scans of the thorax was retro-
spectively reviewed.

Results:Mediastinal and hilar lymphadenopathy was present in all four patients. The most frequently involved
nodal stations were 2R, 4R, 5, and 7. Stations 1, 10L, and 14 were not involved. These patients showed a similar
pattern of involvement to that reported in Caucasians, with the exception of greater subcarinal and anterior
mediastinal lymph node involvement.

Conclusion:Knowledge of the pattern of distribution of lymphadenopathy in pulmonary sarcoidosis is useful in
differentiating sarcoidosis from tuberculosis, which is more commonly seen in the Hong Kong population.

Key Words Chinese, Lymphadenopathy, Pulmonary sarcoidosis

INTRODUCTION Sarcoidosis is rare among Chinégand few studies
Sarcoidosis is a multisystem, granulomatous disease d¢fave reported its radiological pattern in this racial
unknown aetiology. It commonly affects young adults, group. This notwithstanding, the incidence of the dis-
and presents with bilateral hilar lymphadenopathy,ease among Chinese patients is increasing due to
pulmonary infiltration, and skin or eye lesions. The greater awareness and recognition of it by physicians
diagnosis is established by clinico-radiogical findings,and pathologists, as well as advances in invasive diag-
with the support of histological evidence of non- nostic techniques, and histopathology. Thirty eight cases
caseating epithelioid granulomas in more than onef sarcoidosis were reported from January 1960 to
organt An English physician, Jonathon Hutchinson, December 1995 in a review of records at the Veterans
first described the disease in 1&7Mn. 1941, Ansgar General Hospital, Taipei. The disease-specific rate
Kveim, a Norwegian dermatologist, devised a diag-per thousand admissions increased from 0.25% in the
nostic test involving intradermal inoculation of 1960s to 0.4% in the 1980s, and increased to 2.7% from
sarcoid lymph node tissue which elicited a papularl990 to 1995.

eruption in 12 of 13 patients with sarcoidosis. This

test was later revised by Louis Siltzbach to increase it his study reports the pattern of distribution of thoracic
specificity, and is now known as the Kveim-Siltzbach lymphadenopathy in Chinese patients presenting with
test? pulmonary sarcoidosis in Hong Kong.

MATERIALS AND METHODS
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Table 1. Four patients presenting with sarcoidosis at Ruttonjee Hospital, Hong Kong.

Patient 1 Patient 2 Patient 3 Patient 4
Gender/age Male/27 Female/36 Female/46 Male/37
Presentation Constitutional Ocular Abnormal chest Constitutional
symptoms symptoms radiograph symptoms
Smoking Current Nil Nil Current
Method of diagnosis Mediastinoscopy Transbronchial Transbronchial Mediastinoscopy
and biopsy biopsy biopsy and biopsy
Systemic involvement Arthropathy; Uveitis Uveitis Nil
subcutaneous nodules
Steroid therapy Yes Yes Nil Nil
Follow-up Progression Remission Remission Remission

lymphadenopathy and was not included in this casevas 35 seconds. The scans were photographed at both
review (Table 1). Chest radiographs were available, antling windows (level: -700 Hounsfield units [HU]; width:
all four patients had mediastinal lymphadenopathy2000 HU) and mediastinum windows (level: 40 HU;
(Figure 1). The diagnosis was confirmed by lymph nodewidth: 350 HU). The images were jointly viewed by
biopsy, which was performed either transbronchiallytwo radiologists.
or through mediastinoscopy. All biopsies showed non-
caseating granulomas, and all were negative for acid€ategorisation of the distribution of mediastinal lymph-
fast bacilli and fungi. adenopathy was based on the modified American
Thoracic Society (ATS) lymph node map (Tablé€ 2).
All CT scans were performed using a General ElectridOriginally a surgically-based classification, this modi-
(GE) Hi-Speed Advantage scanner (GE Medicalfied classification allows dialogue among radiologists,
Systems, Milwaukee, USA). Pre-contrast scans (10/18urgeons, and pathologists. In this study, nodal stations
mm) were obtained through the hilar region, followed 11R and 11 L were considered hilar for easier compari-
by contrast-enhanced helical scans carried out from theon with other studies and are collectively referred to as
lung apices to the adrenal level, using 10 mm collima-nodal station 11. A lymph node was considered to be
tion and a pitch of 1.0. Low-osmolar contrast mediumsignificantly enlarged if it had a short-axis measurement
(120 mL containing 240 mg of iodine per 100 mL) was= 1.0cm. For subcarinal nodes, a short-axis measure-
injected at a rate of 2.5 mL per second; the delay timenent of > 1.5 cm was used. Lymph nodes sometimes

Figure 1. Posteroanterior (a) and lateral (b) chest radiograph demonstrating typical appearance of bilateral hilar ymph node enlargement
(arrows) in a patient with sarcoidosis.
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Table 2. Modified American Thoracic Society lymph node map.®

Nodal stations

Name

Definition

1R/L Supraclavicular Supraclavicular or scalene nodes

2R/L Right/left upper paratracheal Nodes to the right/left of the midline of the trachea, between the apex of the lung and
the superior margin of the aortic arch

4R Right lower paratracheal Nodes to the right of the midline of the trachea, between the superior margin of the
aortic arch and the superior margin of the azygos vein

4L Left lower paratracheal Nodes to the left of the midline of the trachea, between the top of the aortic arch and
the level of the carina medial to the ligamentum arteriosum

5 Aortopulmonary Subaortic and para-aortic nodes lateral to the ligamentum arteriosum or the aorta, or
left pulmonary artery proximal to the first branch of the left pulmonary artery

6 Anterior mediastinal Nodes anterior to the ascending aorta or the innominate artery

7 Subcarinal Nodes arising caudal to the carina of the trachea, but not associated with the lower
lobe bronchi or arteries within the lungs

8 Paraoesophageal Nodes surrounding the oesophagus dorsal to the posterior wall of the trachea,
including nodes relating to the descending aorta and nodes within the right or left
pulmonary ligament.

10R Right tracheobronchial Nodes to the right of the midline of the trachea, from the level of the cephalic border of
the azygos vein to the origin of the right upper lobe bronchus

10L Left tracheobronchial Nodes to the left of the midline of the trachea, between the carina and left upper lobe
bronchus medial to the ligamentum arteriosum

11R/L Intrapulmonary Nodes lying within the lung, distal to the upper lobe bronchus

14 Superior diaphragmatic Nodes adjacent to the pericardium, within 2 cm of the diaphragm

extended into more than one station. In such instanceRESULTS

if the stations were equally involved, each was counted\ll four patients demonstrated significant thoracic
as having significant lymphadenopathy. If, however, themediastinal lymphadenopathy, with involvement of 8
bulk of the node was present in a particular stationto 9 of 16 stations (Table 3, Figures 2 and 3). All had
then that station only was counted as having significanenlargement of the hilar lymph nodes (station 11) — two
lymphadenopathy. Any calcification or necrosis of thewith bilateral hilar lymphadenopathy, and two with
lymph nodes was noted, along with any parenchymaunilateral hilar lymphadenopathy. The most frequently

or pleural abnormalities.

Table 3. Nodal station involvement in the 4 patients with

sarcoidosis.

Nodal Patient Patient Patient Patient Involvement
station 1 2 3 4 (%)
1L No No No No 0
1R No No No No 0
2L No Yes Yes No 50
2R Yes Yes Yes Yes 100
4L Yes Yes Yes No 75
4R Yes Yes Yes Yes 100
5 Yes Yes Yes Yes 100
6 Yes No Yes Yes 75
7 Yes Yes Yes Yes 100
8 No No No Yes 25
10L No No No No 0
10R Yes Yes No Yes 75
11L Yes Yes No Yes 75
11R Yes No Yes Yes 75
14L No No No No 0
14R No No No No 0
Calcification No No Yes Yes 50
198

involved nodes were 2R, 4R, 5 and 7. There was also
significant involvement of stations 4L, 6, 10R, and 11.
There was generally more significant nodal involve-
ment on the right-side (ratio of right: left involvement

T
Figure 2. CT thorax appearance in a patient with sarcoidosis. Right
paratracheal (4R) and aortopulmonary nodes (5) are shown (arrows).
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Stations 1, 10L, and 14 were not involved in any of
the four patients, nor were any axillary lymph nodes.
Calcified lymph nodes were demonstrated in two of the
four patients (Figure 4). None of the patients had lymph
nodes with a low-density centre, suggestive of necrosis,
or parenchymal or pleural involvement. Follow-up CT
scans of the patients showed disease progression in one
case and remission in the remaining three patients.

DISCUSSION

There are three basic distribution patterns of lymph-

adenopathy in patients with sarcoidosis as seen on chest

S : radiographs:

Figure 3. CT thorax appearance in a patient with sarcoidosis. Right 1. Bilateral hilar involvement without mediastinal

hilar (11R) and subcarinal (7) nodes are shown (arrows). lymphadenopathy.

2. Bilateral hilar and bilateral mediastinal lymphadeno-
pathy.

3. Bilateral mediastinal lymphadenopathy.

AP

Recently, Patil et al documented the distribution of
lymphadenopathy seen on CT scans in 40 Caucasian
patients with sarcoidosis (Figure B)in that study,
mediastinal lymphadenopathy was noted to be
predominantly bilateral, but with right-sided pre-
dominance. Left-sided nodal station involvement
ranged from 32.5 to 50.0%. Stations commonly
involved included 4R, 5, 7, 10R, and 11 (> 50%).
Hilar lymphadenopathy was found in approximately
75% of patients and was relatively symmetrical (11L

Figure 4. Non-contrast CT thorax showing calcification of sub- X .
carinal (7) and left hilar (11L) nodes in a patient with sarcoidosis. = 65%; 11R = 57.5%). There was little involvement

of stations 1, 6, and 14 (< 20%). In another study
=1.725: 1). Beween one-sixth (16.7%) and half (50%)by Niimi et al, there was also frequent involvement
of the left-sided stations were involved in given patientsof the 4R, 7, and 10R nodésThere was greater
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Figure 5. Extent of lymph node involvement among patients with sarcoidosis in the current study (Chinese) compared with those in the
Patil et al study (Caucasians).*®
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Figure 6. Extent of lymph node involvement among patients with sarcoidosis in the current study compared with that in patients with
tuberculosis in the study by Im et al.**

asymmetry noted in this series, however, with left-responsé?® Im et al found predominantly right-sided
sided nodal station involvement ranging from 5.4 toinvolvement, including significant involvement of
20.0%. stations 2R, 4R, 7, and 10R (> 50%), in those patients

with TB and lymphadenopathy.It should be
The present small series shows similar findings. Signhoted, however, that in that study, right-sided TB was
nificant involvement of 4R, 5, 7, 10R, and 11 nodestwice as common as disease on the left. There was
(> 75%) was noted, while stations 1, 10L, and 14 werelso less involvement of the 2L, 4L, 5, and 11 nodes
not involved. There was generally more significant nodalseen compared with the current series of patients
involvement on the right side, with 16.7 to 50.0% of with sarcoidosis (Figure 6). Furthermore, patients
left-sided stations involved. The hilar lymphadeno-with active TB showed central, low attenuation areas
pathy was symmetrical (ratio of left : right = 1:1). Thus, and peripheral enhancement in nodes larger than
compared with the series studied by Patil ét tdere 2 cm in diameter on post-contrast scans. These findings
was more involvement of the subcarinal and anteriomare important in differentiating sarcoidosis from
mediastinal nodes. More cases are needed to confirmB, which is much more common in the Hong Kong
this observation. It would be interesting to know whetherocality. In early TB, such differentiation may be
subcarinal and anterior mediastinal lymphadeno4impossible. Only when there is frank caseation will the
pathy is indeed more common in Chinese patientontrast rim enhancement of lymph nodes typical
with sarcoidosis compared with their Caucasianof TB be detected on CT. Differentiation can also be
counterparts. difficult histologically.

In Hong Kong, the major differential diagnosis to con- CONCLUSION

sider is tuberculosis (TB). Hilar and mediastinal lymphIn summary, a small series of 4 patients with pulmon-
node enlargement is commonly seen on CT in patientary sarcoidosis has been presented and compared with
with active TB, especially in children. Lee et al haverespect to findings in Caucasian patients. All of the
indicated that lymphadenopathy without lung diseasepatients in the current series had abnormal chest radio-
is unusual in patients with TB, and that only in pa-graphs and hilar lymphadenopathy at presentation. The
tients infected with the human immunodeficiency modified ATS nodal map offers an organised and accu-
virus (HIV) who have a CD4 cell count < 200 per mL, rate description of the lymphadenopathy and CT scan
is mediastinal lymphadenopathy comméhis is  of the thorax is useful for delineating the distribution of
also true of HIV-negative children with primary nodal involvement in patients suspected of having
TB, and probably reflects an ineffective immune sarcoidosis. In most studies worldwide, sarcoidosis
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shows a typical pattern of lymph node involvement,

commonly 4R, 5, 7, 10R, and 11. The patients reporteé'
in this series showed a similar pattern of involvementg
with the exception of greater subcarinal and anterior
mediastinal lymph node involvement. This finding 6-
should be interpreted with caution, however, and7
requires validation from further patient studies. '

The distribution of nodal involvement in sarcoidosis 8.
appears different to that seen in TB. In addition, in
TB, the larger nodes (> 2 cm in diameter) show both a°
hypodense centre and peripheral enhancement, find-
ings of importance in terms of differentiating TB from 10.

sarcoidosis.
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