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Effusion cytology: an effective method for the diagnosis of
pulmonary lymphangioleiomyomatosis
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Abstract: Lymphangioleiomyomatosis (LAM) is a rare progressive lung disease. Chylous effusion is

one of the most common clinical manifestations of LAM. Herein we present a 39-year-old female who

presented progressive dyspnea on exertion and chylothorax. The chest computed tomography showed

multiple thin-walled cysts in both lungs which suggesting LAM. The pleural effusion cytology plus with

further immunocytochemistry confirmed the computed tomography diagnosis. Therefore, the LAM can be

diagnosed by cytologic examination combined with conventional chest computed tomography and clinical

manifestations, which can help some patients to avoid an invasive biopsy.
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Introduction

Lymphangioleiomyomatosis (LAM), a rare progressive lung
neoplasm belonging to the family of perivascular epitheloid
cell tumors, mainly affects females of childbearing age.
It occurs sporadically or in association with tuberous
sclerosis complex (T'SC) (1-3). LAM is characterized by
the neoplastic smooth muscle-like LAM cells and the
diffuse cystic destruction of the lung parenchyma (4,5).
Patients with LAM usually present progressive dyspnea
on exertion, recurrent pneumothorax, chylous effusions
and occasional haemoptysis (1,6). According to the recent
European Respiratory Society (ERS) guidelines for the
diagnosis and management of LAM, a definite diagnosis of
LAM can be established by lung biopsy or high-resolution
computed tomography (HRCT) combined with typical
clinical features (7). In fact, the cytologic diagnosis of LAM
for pleural, ascitic or pericardial fluid samples has already
proven feasible and dependable (8-12). However, this
effective method was not raised in the ERS guidelines. Here
we present an additional case of LAM diagnosed by effusion
cytology which can help the patients to avoid an invasive
biopsy.
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Case report

A 39-year-old female nonsmoker was admitted to our
hospital because of progressive dyspnea on exertion. A
chest CT scan was performed in another hospital where
she was treated previously, revealing right pleural effusion.
Thereafter, a chest drainage tube was placed. The fluid
yielded was milky and processed for cytologic examination.
Further chest CT in our hospital showed numerous cystic
lesions in bilateral lungs (Figure 1). The cysts are round and
thin-walled. Both ThinPrep cytological test (TCT) and cell
block analysis for the pleural effusion were performed to
detect if there were malignant cells. On TCT slides, some
round spool like clusters with a 3-dimensional structure
were detected in an inflammatory background interspersed
with lymphocytes, granulocytes, macrophages, and some
mesothelial cells (Figure 2A). In a close-up view, the clusters
included two different kinds of cells (Figure 2A). The inner
cells were similar in size and presented a lightly higher
nuclear/cytoplasmic ratio, however, mitotic figures were
not recognized. The surface of the clusters was composed
of flattened cells like lymphatic endothelial cells. Neither
tumor diathesis nor solitary LAM cells could be detected on
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the TCT slides. On the cell block sections, the above clusters
were also identified (Figure 2B). To make a better clarification,
a panel of immunocytochemistry stainings were performed
on cell block sections. The inner cells demonstrated diffuse
reactivity for smooth muscle actin (SMA) (Figure 34) and
HMB-45 (Figure 3B). The outer cells were positive for
D2-40 (Figure 3C). But the two kinds of cells were negative

Figure 1 Chest CT revealing numerous thin-walled cystic lesions
in both lung fields.
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for Melan-A, estrogen receptor (ER), progestrone receptor
(PR), thyroid transcription factor (T'TF)-1, AE1/AE3,
cytokeratin (CK)7, Calretinin and CK5/6.

Considering the age and gender of the patient, the clinical
symptom of dyspnea and chylothorax and the multicystic
manifestation of chest CT, a diagnosis of LAM was highly
suggested. The cytologic examination of the pleural effusion
confirmed what we suspected. An abdomino-pelvic CT
revealed there was no evidence of angiomyolipoma and other
abdominal lesions.

Discussion

LAM is a rare and slowly progressive systemic disease,
and it often causes the ignorance and delay in clinical
diagnosis (6,13,14). Based on the study of Taylor ez 4L,
the interval between initial symptoms and diagnosis was
44 months (14). It results in the patient losing right clinical
treatment including refraining from smoking, inhaled
bronchodilators, progesterone and others (7). The ERS
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Figure 3 Immunocytochemical staining (original magnification x400). (A) The inner cells with strong positivity for SMA; (B) The inner

cells with strong positivity for HMB-45; (C) The superficial cells showing immunoreactivity for D2-40.
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guidelines for the diagnosis of LAM were issued in 2010.
They emphasize the role of pathological examination based
on biopsy, HRCT and clinical manifestation (7). However,
cytologic examination based on chylous effusion was not
mentioned in the guidelines. Actually, the LAM cell clusters
(LCCs) can exist in the chylous effusion has been confirmed
by Itami er 4. in 1997 (8). What is really exciting is that
recognizable LCCs appear to be always detected in chylous
effusion, including hydrothorax, ascites and pericardial
effusion (12).

A few researchers have previously described the
cytologic findings of LAM (8-12,15). The reported cases
have common cytologic characters as we described. LCCs,
specific feature for LAM, present 3-dimensional spheres
on the smear. They are consistently composed of two
different cellular components: inner cells and outer cells.
The inner cells are oval or spindle, and they have similar
size in appearance. The outer layer of cells is scattered,
flat and looks like endothelial cells. Histologically,
proliferating smooth muscle cells lead to the formation of
cysts in pulmonary alveolus and interstitium around the
blood vessels and small airways. Chylous effusion might be
observed in the thoracic cavity when smooth muscle cells
around lymphatic vessels obstructed lymphatic pathways
(9,16,17). Immunocytochemical analysis is helpful for
confirming the diagnosis of LAM. The inner cells usually
show immunoreactivity for SMA and HMB45. In some
cases they can also be positive for Melan-A, ER or PR. The
superficial cells frequently express D2-40 (10,12,17,18).

In fact, chylous fluid is one of the most frequent
complications of LAM (6,13,14). In a large series reported
by Chu SC et al., chylothorax was observed in 23% of cases
during the course of the disease. Other effusions were ascites
(11%) and pericardial effusion (6%) (13). Therefore, in
theory, quite a number of LAM cases can be confirmed by
cytologic examination. The cell block method was 15% more
than the routine conventional smear method in cellularity
and additional yield for malignancy (19). In addition, it can
be used to perform specific pathology detections, such as
molecular testing or immunocytochemistry.

The ERS diagnostic criteria for LAM highlights the
function of HRCT but ignores that of conventional CT (7).
Characteristic lung HRCT of LAM is multiple (>10)
thin-walled round well-defined air-filled cysts throughout
the lungs. And the cysts are mostly 2 mm to 2 cm in size (20).
However it is difficult to popularize HRCT in every
medical center, especially in developing countries. In this
case, multiple cysts can also be seen clearly in both lung
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fields on a conventional chest CT. We believe conventional
chest CT can still provide some useful information for
pulmonary LAM, although its resolution is lower.

In conclusion, the diagnosis of LAM can be confirmed
by cytologic examination based on chylous effusion in
conjunction with conventional chest CT and clinical
manifestations. This effective method can help some
patients to avoid an invasive biopsy.
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