
myeloproliferative disorders (4). In addition, platelets 
have been found extravascularly in the lungs of pa-
tients with asthma and in animal models of allergic 
lung inflammation, and direct interactions between 
platelets and bacteria have been associated with in-
creased pulmonary platelet accumulation. Moreover, 
the accumulation of numerous megakaryocytes in 
pulmonary arterial blood suggest that the lung plays a 
physiological role in systemic thrombopoiesis in lung 
cancer patients.

Herein, cytospin smears from two BALFs con-
taining megakaryocytes are reported. BALFs cor-
responded to two patients who had suspected lung 
carcinoma on a previous chest CT scan.

Cytospin slides of BALF cells were made using 
a Shandon Cytospin 2™ device (Marshall Scientific, 
Hampton, NH, USA). Smears were stained using 
the Papanicolaou method to observe and character-
ize malignant cells. For cell differentiation, slides were 
stained using the May–Grunwald Giemsa technique. 
Immunocytochemical (ICC) studies were performed 
on the same samples to corroborate the presence of 
megakaryocytes.

Figure 1A shows a large cell with an ovoid cyto-
plasm (about 60 × 25 µm in size) and an elongated 
multilobed nucleus with dense chromatin (nucleolus 
is not observed). Some red blood cells can also be ob-
served. Using ICC, this megakaryocyte showed posi-
tivity for the CD61 marker (Figure 1B).

Figure 1C shows a large round cell (about  
45–50 µm in diameter) with a central multilobed nu-
cleus with compact chromatin. Three macrophages 
and a lymphocyte were also present in the smear. 

To the Editor,

The presence of megakaryocytes in the lungs was 
first described and discussed by Aschoff in 1893 (1), 
suggesting that these cells are migrants from the bone 
marrow or from the spleen in the newborn or young 
animals. Thus, megakaryocytes are known to regularly 
inhabit human lung capillaries (2). In pulmonary cap-
illaries, megakaryocytes usually appear as dark hyper-
chromatic barrel-shaped cells with prominently folded 
nuclear membranes that are squeezed tightly into the 
capillary lumens. Occasionally, multilobulation or 
branching may be seen. 

This would explain why these cells may be ob-
served in cytological samples that were obtained using 
different procedures from the respiratory system (3).

BALF is a procedure that is indicated mainly in 
the following clinical situations such as: diagnosis of 
lower respiratory tract infections, diagnosis of chronic 
interstitial lung disease, characterizing alveolitis, 
suspected lung cancer, and diagnosis of pulmonary 
aspiration.

Among the cells that are recovered from the lungs 
using BALF, it is possible to find megakaryocytes, al-
though they are found much less frequently than other 
major cell types such as macrophages (the main cell 
type), neutrophils, lymphocytes, and eosinophils.

Apart from its physiological role in platelet for-
mation in the lungs, some studies have shown that 
megakaryocytes in the lungs are closely related to 
several respiratory diseases, including diffuse alveolar 
damage, extensive burn-induced lung injury, pulmo-
nary fibrosis in systemic sclerosis, and patients with 
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This megakaryocyte showed positivity for the CD41 
marker (Figure 1D).

Malignant cells, mainly in the lymphangitic car-
cinomatosis, may involve the lung microvasculature, 
so sophisticated techniques such as pulmonary mi-
crovascular cytology can collect cancer cells where 
megakaryocytes are also readily seen in wedged blood, 
confirming the microvascular origin of the sample (5). 
In addition, knowing how to recognize the morpholog-
ical features that megakaryocytes present in cytologi-
cal smears is essential to avoid mistakenly identifying 
them as malignant. Thus, in the work by Liu et al. (6), 
there are certain differences between megakaryocytes 
and tumor cells in cytological samples from effusions. 

These differences include the nucleolus, which is not 
observed in megakaryocytes, but it is large and promi-
nent in malignant cells; nuclear morphology, which 
shows multilobed nuclei and condensed dark staining 
chromatin in megakaryocytes, and a large or ununi-
form size with loose chromatin in malignant cells; the 
appearance of the cytoplasm, which is abundant and 
has occasional platelet adhesions in megakaryocytes, 
but it is cloudy/foamy with an unclear boundary in 
malignant cells; and cellular distribution, which is sin-
gle in megakaryocytes, but it is arranged in clumps and 
disorganized in malignant cells.

It is important to highlight that the most fre-
quently diagnosed neoplasia with BALF is the 

Figure 1. A: Megakaryocyte in a BALF smear. The nucleus is characteristically elongated and multilobed (MGG, x1000). B: The 
same cell showing positivity for CD61 (DAB, x1000). C: Megakaryocyte with multilobed nucleus in a BALF smear. Some mac-
rophages and a lymphocyte are also observed (MGG, x400). D: The same cell showing positivity for CD41 (DAB, x1000).
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adenocarcinoma (both lepidic and well differentiated 
acinar patterns), reason why its cytological features 
will have to be taken into account, establishing also 
the differential diagnosis with large cell undifferenti-
ated lung carcinoma, since these two histological types 
of lung cancer are the most likely to create confusion 
with the presence of megakaryocytes.

Conflict of interest: Each author declares that he or she has no 
commercial associations (e.g. consultancies, stock ownership, equity 
interest, patent/licensing arrangement, etc.) that might pose a con-
flict of interest in connection with the submitted article.

References

1. Howell WH, Donahue DD. The production of blood plate-
lets in the lungs. J Exp Med 1937; 65: 177–203.

2. Levine RF, Eldor A, Shoff PK, Kirwin S, Tenza D, Cramer EM. 
Circulating megakaryocytes: delivery of large numbers of intact, 
mature megakaryocytes to the lungs. Eur J  Haematol 1993; 51: 
233–246.

3. Copeland AR, O’Toole K, Chadburn A, Greenebaum E. 
Megakaryocytes in bronchial brush cytology. A case report. 
Acta Cytol 1993; 37: 400–402.

4. Panchabhai TS, Bandyopadhyay D, Farver C, Mehta AC. 
Fatal post-bronchoscopy bleeding in a patient with es-
sential thrombocytosis. Ann Am Thorac Soc 2014; 11: 
1668–1670.

5. Dejima H, Nakanishi H, Kuroda H, Yoshimura 
M, Sakakura N, Ueda N et al. Detection of abundant meg-
akaryocytes in pulmonary artery blood in lung cancer pa-
tients using a microfluidic platform. Lung Cancer 2018; 
125: 128–135.

6. Liu J, Luo X, Wang W, Zheng S, Lin H, Zeng J et al. Clin-
icopathological study of 9 cases of megakaryocytes in pleu-
ral and peritoneal fluids. Medicine (Baltimore) 2018; 97: 
e11923. doi: 10.1097/MD.0000000000011923.

Correspondence:
Received: 23 June 2020
Accepted: 1 July 2020
Prof. Rafael Martínez-Girón, M.D.; Ph.D.
INCLÍNICA Foundation. Calvo Sotelo,  
167. 33007-Oviedo (Spain).
Telephone number: +34 985532306
FAX number: +34 985507192
E-mail: rmartinezgiron@hotmail.com


