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Quiz Case

Rapid on-site evaluation of a solitary lung nodule in a 
patient with remote history of hysterectomy: Cytologic 
findings and diagnostic challenges
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A 75-year-old female patient was referred to our institution with chronic upper gastrointestinal symptoms. 
A  computed tomography (CT) scan of the abdomen and chest revealed a well-demarcated, ovoid 
nodule in the right, lower lobe of the lung measuring 17 mm. She had a remote history of hysterectomy 
for endometrial sarcoma 26 years ago. A transbronchial fine needle aspiration biopsy and rapid on-site 
assessment of smears were performed. The smears were moderately cellular comprising very uniform 
population of small, round to oval cells with very scant cytoplasm disposed as single cells and occasional 
clusters associated with occasional metachromatic matrix [Figure 1a and b]. The Papanicolaou stain 
showed cells with moderately hyperchromatic nuclei with evenly distributed chromatin and inconspicuous 
nucleoli. The cell block showed groups of small cells arranged around thin-walled vessels and eosinophilic 
and hyaline matrix. There were no mitoses, necrosis, or hemorrhage [Figure 1c and d].
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Figure  1: (a) Cytologic 
smear of lung nodule on 
rapid on-site assessment 
(Diff Quik, ×200). (b) 
Discrete and clusters of 
cells with pale matrix 
(Diff Quik, ×400). (c) 
Papanicolaou stain 
showing monotonous 
small round to oval cells 
×400. (d) Cell block 
showing sheets of small 
cells with hyperchromatic 
nuclei (H and E ×200).

dc

ba

Q1.	 What is the most likely diagnosis?
a.	 Lung hamartoma
b.	 Non-Hodgkin lymphoma
c.	 Small cell carcinoma
d.	 Carcinoid tumor
e.	 Metastatic low-grade endometrial stromal sarcoma (ESS)
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Answer to Q1: Option e

Explanation: The cytologic features of lung hamartoma are 
characterized by paucicellular smears, prominent chondroid 
matrix, bronchial epithelial cells, sheets of small round 
cells, and occasionally fat cells.[1] In our case, there were no 
bronchial cells, cartilage, or adipose tissue. The small round 
cells with hyperchromatic nuclei mimicked a non-Hodgkin 
lymphoma. However, the presence of cohesive cell groups 
and absence of lymphoglandular bodies make this diagnosis 
unlikely. Small cell carcinoma was ruled out by the absence 
of nuclear molding, chromatin smearing, necrosis, and 
mitoses.

Metastatic ESS lacks any characteristic features on cytology 
and is frequently mistaken for a benign lesion or carcinoid 
tumor. A history of hysterectomy 26 years ago in our patient 
is an important clue to the diagnosis. The cytology smears 
were characterized by small, round to oval cells with no 
visible cytoplasm and no definite pattern of the arrangement 
of the tumor cells. Spindle cells were not evident and necrosis, 
mitoses, and hemorrhage were absent.

ESS is a very rare tumor of the endometrium comprising 
1.0% of all uterine malignancies.[2] The current World 
Health Organization classifies these groups of neoplasms 
into four distinct categories: Endometrial stromal nodule, 
low-grade ESS, high-grade ESS, and undifferentiated uterine 
sarcoma. Low-grade  ESS accounts for 86% of all ESS[2] 
and usually affects perimenopausal women. The tumor is 
characterized by tongue like invasion into the myometrium. 
Microscopically, the tumor resembles proliferative phase 
endometrium with small to oval cells surrounding blood 
vessels and low mitotic index. Late recurrence and metastasis 
can occur even in early-stage disease requiring long-term 
follow-up.[2] Distant metastasis to the lung is typically in the 
form of multiple nodules.

Q2.	 Which immunohistochemical panel would be best to 
confirm the diagnosis of low-grade ESS?

a.	 Chromogranin, synaptophysin, CK5/6, INSM1, and ki67
b.	 CK7, TTF1, Napsin A, p63, and p40
c.	 CD10, ER, PR, WT1, AR, and interferon-induced 

transmembrane protein 1 (IFITM1)
d.	 P16, desmin, SMA, and beta-catenin

Answer: c

Explanation: There is no single marker that is specific for 
low-grade-ESS; the use of a panel of immunohistochemical 
markers can help in making the diagnosis besides detailed 
clinical history. The tumor is typically positive for CD10, ER, 
PR, WT1, AR, and IFITM1. The neuroendocrine and smooth 
muscle markers were negative in our case [Figure 2].

Q3.	 What is the most common cytogenetic abnormality 
associated with low-grade ESS?

a.	 t(7;17) (p16;q21)
b.	 t(6;7) (p21;p15)
c.	 t(10;17) (q22;p13)
d.	 t(x;17)(p21-p11;q23)

Answer: a

Explanation: Different types of chromosomal abnormalities 
have been described in low-grade  ESS and cytogenetic 
analyses have been used to confirm the diagnosis. Different 
types of translocation have been reported with t(7;17) 
translocation being the most distinctive cytogenetic hallmark 
of low-grade  ESS with fusion of two genes JAZF1 and 
SUZ12 (2, 3).

Q4	 What is the most common site of metastasis of low-
grade ESS besides lung?

a.	 Bone
b.	 Kidney
c.	 Brain
d.	 Abdomen

Answer: d

Explanation: The lung and abdomen are the most frequent 
sites of metastasis and recurrence.

Our case was discussed at the multidisciplinary conference 
for further management. Due to her age and oligo metastatic 
disease, the patient opted for close follow-up, and anti-
hormonal therapy was recommended.

BRIEF REVIEW OF THE TOPIC

Endometrial stromal tumors are rare tumors that arise from 
the endometrial stroma. Low-grade  ESS typically occurs in 
perimenopausal women and has a very indolent course with 
excellent prognosis.[3] Distant metastasis can develop many 
decades after the initial diagnosis.[3] Pulmonary metastasis 
from low-grade ESS usually manifests as multiple nodules.[4-6] 
Very rarely, however, it can present as a solitary lesion, which 
can pose significant diagnostic dilemma. Due to its rarity 
and bland appearance, low-grade ESS has been mistaken for 
benign lesions or inflammatory processes.[4,6-9] The diagnostic 

Figure  2: (a) Immunohistochemical stain for CD10 ×200. 
(b) Immunohistochemical stain for WT1 ×200.
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dilemma is even more challenging in cytology specimen and 
small biopsies.[5]

The cytologic features of metastatic low-grade ESS have rarely 
been described in the literature since it is rarely subjected to 
fine-needle aspiration.[4,8-10] In the lung, it has been mistaken 
for carcinoid tumor, hamartoma, and endometriosis.[4,5,9] A 
predominance of bland spindle cells can also be mistaken for 
leiomyoma and other benign spindle cell neoplasms.[5,7,8]

The diagnostic challenges of low-grade ESS in cytology have 
been emphasized by others, and in most case reports of 
metastatic low-grade ESS, a definite diagnosis was achieved 
only after performing molecular studies. Zaharopoulos 
et al.[10] first described a case of ESS that metastasized to the 
lung. The fine-needle aspiration biopsy of the lung lesion 
revealed small cells with scant cytoplasm and low mitosis. 
An ultrastructural study was performed which confirmed 
the diagnosis of metastatic ESS. Satoh et al.[9] emphasized 
the diagnostic dilemma of metastatic low-grade  ESS in 
transbronchial fine-needle aspiration (FNA) cytology where 
the initial diagnosis was thought to be a non-neoplastic 
lesion. On surgical resection, a diagnosis of pulmonary 
endometriosis was considered due to the presence of 
bland and round to oval cells with positive expression for 
ER and PR. There was no previous history of gynecologic 
malignancy; however, a cytogenetic and FISH analysis 
demonstrated a t(7;17) translocation, which confirmed the 
diagnosis of ESS.

Ronen et al.[5] reported a case of metastatic ESS in a patient 
who presented with multiple lung nodules. The FNA 
smears showed bland, oval to spindle cells with moderate 
cytoplasm, and delicate vessels, but no matrix component. 
The differential diagnosis included carcinoid tumor and 
diffuse neuroendocrine hyperplasia; however, the IHC stains 
for neuroendocrine markers were negative, and CD10 was 
positive. A definitive diagnosis could not be rendered because 
of the limited nature of the cytology specimen. The nodule 
was subsequently resected, and histology revealed tumor 
cells with smooth muscle differentiation and positive staining 
for ER, PR, and desmin. On further clinical investigation, a 
history of recent hysterectomy for fibroids at another hospital 
was obtained. On re-review of slides from the hysterectomy 
specimen, a small focus of low-grade  ESS with similar 
morphology to the lung metastasis was noted confirming the 
diagnosis.

Mindiola-Romero et al.[8] described a similar clinical 
scenario of low-grade ESS metastatic to the lung in a patient 
who presented with multiple lung nodules. A  CT-guided 
core biopsy with rapid on-site assessment demonstrated cells 
with oval and spindled nuclei with mild-to-moderate atypia 
and scant matrix component. The core biopsy demonstrated 
bland spindle cells. Immunohistochemical workup for 
spindle cell neoplasms was performed using markers for 

desmin, S100, STAT6, CD34, and SOX-10 which were all 
negative. This prompted a molecular analysis that detected 
a fusion between exon3 of JAZF1 and exon 2 of SUZ12 
supporting the diagnosis of low-grade  ESS. Subsequently, 
immunohistochemical stains for ER, PR, and CD10 were 
positive corroborating the diagnosis. On further clinical 
investigation, the patient had a history of hysterectomy 
25 years ago for ESS.

Metastatic low-grade ESS presenting as a solitary lung nodule 
as observed in our case is very rare. The predominance of 
small, round to oval cells with bland nuclei was thought to 
be consistent with a carcinoid tumor. Negative expression for 
neuroendocrine markers prompted review of the previous 
clinical history and additional IHC workup. Positive 
expression for ER, PR, CD10, and WT1 markers and a 
remote history of hysterectomy 26 years ago for endometrial 
sarcoma facilitated in making the right diagnosis. It must be 
emphasized that none of the above markers are specific for 
ESS; however, positive staining for WT1 has been shown to be 
a useful marker for differentiating extrauterine ESS from other 
potential mimics.[11] IFITM1 is a novel marker for endometrial 
stroma cells with a higher specificity than CD10.[12]

SUMMARY

This report highlights the diagnostic pitfall of metastatic 
LGESS in cytology specimens. The importance of clinical 
history and appropriate use of ancillary tests cannot be 
overemphasized. Awareness of the various cytomorphologic 
features and potential mimics is important.
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