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【 CASE REPORT 】
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Abstract:
Metastasis of cancer cells to the bone marrow is relatively rare, despite being one of the most important

causes of myelosuppression in patients with solid tumours. A bone marrow examination via a biopsy is the

standard method of diagnosing cancer cell invasion into the bone marrow. However, it is sometimes challeng-

ing to distinguish neuroendocrine carcinoma cells from haematopoietic cells due to their small, round shape

and chromosomal abnormalities resembling haematological malignancies. We herein report a case of bone

marrow invasion of small cell neuroendocrine carcinoma of the endometrium mimicking therapy-related

myeloid malignancy.
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Introduction

Bone marrow suppression is caused by a variety of

mechanisms in patients with solid tumours. Therapy with

anticancer drugs or radiotherapy frequently induces transient

myelosuppression. Furthermore, some patients treated with

chemotherapy or radiotherapy develop myeloid malignan-

cies, known as therapy-related myeloid neoplasms. In addi-

tion, although the incidence is relatively low, metastasis of

carcinoma cells to the bone marrow can cause severe pancy-

topenia (1).

Recent studies have shown that allogenic transplantation

can improve the survival of patients with therapy-related

myeloid malignancy (2). In contrast, the treatment of pa-

tients with metastasis of carcinoma cells to the bone marrow

has not been established, and the prognosis of these patients

is extremely poor (1). Therefore, it is very important to dis-

tinguish therapy-related myeloid malignancy from bone mar-

row metastasis of carcinoma when patients with solid tu-

mours show unexplained or sustained myelosuppression.

A morphological analysis of bone marrow smears is the

first step in diagnosing bone marrow invasion of carcinoma

cells (3). Invaded carcinoma cells usually show a sheet-like

appearance; however, some types of carcinoma cells have a

round appearance, resembling haematopoietic cells. In such

cases, an immunohistochemical (IHC) analysis of a trephine

biopsy of the bone marrow is helpful for distinguishing car-

cinoma from haematopoietic cells, as carcinoma are usually

positive for cytokeratin, while haematopoietic cells are nega-

tive for these markers (3, 4). Nevertheless, several case re-

ports have demonstrated the presence of bone marrow me-

tastasis of carcinoma without cytokeratin expression (5). In

such cases, the correct diagnosis is sometimes challenging.

A chromosomal analysis is also a useful method for diag-

nosing haematological malignancies. However, several types
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Table　1.　Laboratory Tests.

before surgery 

(Day -7)

after surgery 

(Day 10)

at BME 

(Day 310)

at liver biopsy 

(Day 373)

reference 

range

CEA, ng/mL 3.4 1.5 1.7 1.7 ≤5.0

CA125, U/mL 53.88 261.2 9.82 37.64 ≤35

CA19-9, U/mL 56.86 27.26 27.88 39.21 ≤37

LDH, U/L 435 265 1,391 1,769 124-222

WBC, ×103/L 4,880 4,950 10,230 2,730 3,300-8,600

Myelocyte, % - - 2 - 0

Metamyelocyte, % - - 5 - 0

Neutrophil, % 72 70 80 47 39.7-74.2

Monocyte, % 5 5 2 9 2.0-10.0

Eosinophil, % 0 4 0 0 0-8.5

Basophil, % 0 0 0 0 0-2.5

Lymphocyte, % 23 21 11 44 16.5-49.5

Hb, g/dL 11.6 12.6 12.3 9.4 11.6-14.8

Plt, ×107/L 228 368 61 33 158-348

Ret, ×107/L N/A N/A 3.51 2.09 2.35-7.99

CEA: carcinoembryonic antigen, CA125: cancer antigen 125, CA19-9: cancer antigen, LDH: lactate dehydrogenase, 

WBC: white blood cell, Hb: haemoglobin, Plt: platelet, Ret: reticulocyte, BME: bone marrow examination, Day x: days 

after surgery

of solid tumours, including endometrial carcinoma (6), also

have abnormal karyotypes; therefore, the possibility of inva-

sion of carcinoma cannot be excluded based solely on the

results of a chromosomal analysis.

We herein report a case of bone marrow invasion of small

cell neuroendocrine carcinoma of the uterine corpus resem-

bling therapy-related myeloid malignancy. Our experience

indicates that a careful IHC evaluation with neuroendocrine

markers should be performed for the diagnosis of bone mar-

row invasion of solid cancer.

Case Report

A 58-year-old Japanese woman was transferred from the

gynaecology unit at our institute for the evaluation of sus-

tained anaemia and thrombocytopenia. The patient had been

diagnosed with serous adenocarcinoma of the uterine corpus,

TNM classification stage IVB, and had received abdominal

total hysterectomy, bilateral salpingo-oophorectomy, lym-

phadenectomy (pelvic and para-aortic) and omentectomy ap-

proximately one year earlier. The pathology diagnosis was

serous adenocarcinoma with invasion to the para-aortic

lymph node. The clinical stage and diagnosis had not

changed after surgery.

After the operation, the patient had been treated with 12

cycles of chemotherapy with paclitaxel and carboplatin. Fol-

lowing the last cycle of chemotherapy, the serous carcinoma

of the uterine corpus was not detected on computed to-

mography (CT) but she presented with persistent anaemia

and thrombocytopenia lasting for more than six weeks. At

the time of consultation, she had severe anaemia [haemoglo-

bin (Hb) 5.6 g/dL; reference range 11.6 to 14.8 g/dL] and

thrombocytopenia (platelet count 52×109/L; reference range

158 to 348×109/L). In addition, myelocytes and metamyelo-

cytes appeared in her peripheral blood. She also complained

of bone pain throughout the body (Table 1).

Initially, we suspected the recurrence of endometrial car-

cinoma one marrow invasion. However, the levels of carci-

noembryonic antigen (CEA), cancer antigen 125 (CA125)

and cancer antigen (CA19-9), all of which are markers of

endometrial carcinoma, were not elevated. The laboratory

test results showed elevated lactate dehydrogenase (LDH)

(1,473 U/L; reference range 124 to 222 U/L) in the absence

of disseminated intravascular coagulation (Table 1). The

clinical course before her consultation with us is shown in

Fig. 1. CT at 316 days after surgery showed no findings of

recurrence or metastasis of endometrial carcinoma. Gallium

(Ga) scintigraphy at 323 days after surgery showed high Ga

accumulation in the bone marrow, suggesting the existence

of a haematological malignancy rather than the invasion of

carcinoma, and a bone marrow smear revealed an increase

in round cells with immature nuclei resembling myeloblasts

that were negative on myeloperoxidase staining (Fig. 2). The

results of a myelogram and analysis of the surface markers

by flow cytometry are shown in Table 2 and Fig. 1F. Mor-

phological abnormalities in megakaryocytes were also ob-

served (Fig. 2E).

A bone marrow biopsy showed severe myelofibrosis (MF-

2) and an increase in the number of round cells, as shown in

the smear (Fig. 3A and B). Some of the cells were positive

for P53 (Fig. 3C). For a further study, we performed an IHC

analysis with an anti-pan-cytokeratin antibody, AE1/AE3. As

shown in Fig. 3D, the cells were negative for cytokeratin.

Giemsa banding (G-banding) showed karyotype complex ab-

normalities (represented by -5, +8, and -9) in 3 of the 20

analysed cells (Fig. 4). Mutations in JAK2, MPL and CALR
were not detected. Therefore, we diagnosed the patient with

therapy-related myelodysplastic syndrome (t-MDS) with fi-
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Figure　1.　The clinical course for the treatment of serous carcinoma of the uterine corpus. TC ther-
apy is the chemotherapeutic regimen composed of paclitaxel and carboplatin.

Figure　2.　Findings of the bone marrow aspiration sample. (A-C) Bone marrow smear showing an 
increase in immature cells resembling myeloblasts (May-Giemsa staining). (D) Representative pre-
sentation of micromegakaryocytes in the smear (May-Giemsa staining). (E) The immature cells were 
negative for MPO (Myeloperoxidase staining).

brosis and began to prepare for allogeneic haematopoietic

stem cell transplantation (Allo-HSCT).

Two months later, her anaemia and thrombocytopenia

worsened, and she complained of an increase in bone pain.

At that time, CT showed multiple hepatic tumours and ab-

dominal lymphadenopathies. A needle biopsy of the hepatic

tumour showed invasion of round cells into the liver

(Fig. 5A). IHC studies showed that the cells were positive

for p16, a marker of endometrial cell carcinoma (Fig. 5B).

The cells were also positive for synaptophysin but negative

for chromogranin A (Fig. 5C and D). These results indicated

that the patient had liver metastasis of small cell neuroendo-

crine carcinoma.

We attempted to locate the original site of cancer. To this

end, we re-evaluated the surgical specimens of the en-

dometrium with an IHC analysis. The endometrial lesion of

the patient was composed of two different components:

serous endometrial carcinoma and undifferentiated solid-type

carcinoma (Fig. 6A). We found that the cells in the undiffer-

entiated component were positive for both synaptophysin
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Figure　3.　The results of the pathological analysis of the bone marrow trephine biopsy sample. (A) 
Increased numbers of small round cells are shown (Hematoxylin and Eosin staining). (B) A marked 
increase in reticulin fibre is shown (silver staining). (C) Some cells were positive for TP53,  (D) but 
there were no AE1/AE3-positive cells.

Table　2.　Myelogram Findings at 
the First Bone Marrow Examination 
Performed 310 Days after Surgery.

NCC, ×106/L 2.6

Abnormal round cells, % 1.8

Myeloid series, % 65.4

Promyelocyte, % 1.2

Myelocyte, % 14.6

Metamyelocyte, % 6.6

Band form, % 17

Segment, % 24.2

Immature eosinophil, % 0.4

Mature eosinophil, % 1.4

Erythroid series, % 27.8

M/E ratio 2.4

Monocyte, % 0.2

Lymphocyte, % 4

Plasma cell, % 0.6

Megakaryocyte, % 0.2

NCC: nucleated cell count, M/E ratio: My-

eloid/Erythroid ratio

and chromogranin A (Fig. 6B and C). In contrast, some of

the cells in that area were negative for AE1/AE3 staining

(Fig. 6D). Based on these results, we diagnosed the patient

with multiple liver metastases of small cell neuroendocrine

carcinoma derived from the endometrium. The bone marrow

biopsy specimen was also retrospectively analysed by the

same methods. We confirmed that the immature round cells

observed in the initial bone marrow biopsy specimens were

also positive for synaptophysin but negative for chromo-

granin A (Fig. 7) and concluded that the cells were metas-

tatic small cell neuroendocrine endometrial carcinoma cells.

Based on the diagnosis of multiple metastases of neuroendo-

crine carcinoma, the therapeutic plan for HSCT was can-

celled, and the patient was given best supportive care.

Conclusion

Neuroendocrine carcinomas arise from various organs, in-

cluding the lung and gastrointestinal tract; however,

neuroendocrine carcinoma originating from the female geni-

tal tract, especially the endometrium, is relatively rare (7).

To date, fewer than 100 cases of neuroendocrine carcinoma

of the endometrium have been reported (7). These case re-

ports indicate that neuroendocrine carcinoma from the en-

dometrium usually displays an aggressive phenotype and

tends to spread to many organs, including the bone marrow,

and the prognosis of these patients is extremely poor. Koo et

al. reported six cases of small cell neuroendocrine carci-

noma of the endometrium (8). Among them, four cases
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Figure　4.　The results of the chromosomal analysis of the bone marrow aspiration sample. The chro-
mosomal analysis showed hyperploid abnormalities. 63, -X, del (1), +der (1), -5, +add (6)(q13), del (6)
(q?), +7, +8, -9, +add (11)(q23), +13, +14, +17, +20, +21, +22, +22, +30mar.

Figure　5.　Histopathological and immunohistochemical analyses of the liver biopsy specimen. Inva-
sion of carcinoma cells is shown (Hematoxylin and Eosin staining) (A). Immunostaining for p16 (B), 
Chromogranin A (C), synaptophysin (D) is shown.

showed early recurrence with systemic dissemination (8).

More recently, Pocrnich et al. reported 25 cases of neuroen-

docrine carcinoma of the endometrium (9). Most of the

cases were stage III/IV, and the survival of these patients

was poor (9). From a pathological aspect, more than half of

the cases of neuroendocrine cell carcinoma in the uterine
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Figure　6.　Histopathological and immunohistochemical analyses of the surgical specimens of the 
uterine corpus. (A) The lesion was composed of serous carcinoma and an undifferentiated component 
(Hematoxylin and Eosin staining). The results of the immunohistochemical analysis of the undifferen-
tiated area for the expression of synaptophysin (B), Chromogranin A (C) and AE1/AE3 (D).

Figure　7.　The results of the immunohistochemical analysis of the bone marrow trephine biopsy. 
Bone marrow biopsy samples were analysed by immunohistochemical staining for synaptophysin (A) 
and Chromogranin A (B).

corpus are mixed with other types of endometrial carcinoma,

including conventional endometrioid carcinoma, carcinosar-

coma or serous carcinoma. (9) Notably, the prognosis of pa-

tients with a mixed type of endometrial carcinoma is often

determined by the neuroendocrine carcinoma compo-

nents (10). In these cases, compared to other histopathologi-

cal components, the neuroendocrine carcinoma component

tends to spread to other organs (5, 10). In accordance with

this notion, in the present case, the metastatic cells in both

the liver and bone marrow displayed characteristics of

neuroendocrine carcinoma. These results suggested that the

presence of a mixture of neuroendocrine components with

other types of carcinoma might be a poor prognostic factor

for endometrial carcinoma.

Metastasis of carcinoma cells to the bone marrow is a

relatively rare event; however, it causes severe pancytopenia
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and results in a very poor prognosis (1). In contrast, haema-

tological malignancies can be cured with adequate chemo-

therapy or allo-HSCT. Thus, it is very important to distin-

guish carcinoma cell invasion into the bone marrow from

haematological malignancies.

A bone marrow smear analysis is key for the diagnosis of

metastasis of solid cancers. Solid tumour cells can usually

be easily distinguished from haematopoietic cells by their

sheet-like appearance. However, due to their round shape,

neuroendocrine carcinoma cells invading the bone marrow

frequently mimic haematological malignancies, such as lym-

phoma or acute leukaemia. Ali et al. reported a patient with

metastatic small cell lung cancer with anaemia who was in-

itially diagnosed with acute leukaemia (11). Iguchi et al. re-

ported a case of bone marrow metastasis of lung small cell

carcinoma showing Burkitt lymphoma-like morphology (12).

A case of mediastinal neuroendocrine carcinoma, initially

thought to be mediastinal lymphoma, has also been re-

ported (13). Furthermore, Harrison et al. reported a case of

neuroendocrine carcinoma with bone marrow metastasis

mimicking myeloid malignancy (14). The carcinoma cells

invading the bone marrow resembled immature myeloid

cells and expressed several myeloid cell markers, including

CD13 and CD117 (14).

A bone marrow biopsy is also an indispensable diagnostic

method for distinguishing carcinoma metastasis to the bone

marrow from haematological malignancies (3). The expres-

sion of cytokeratin is a hallmark of solid tumours, and the

evaluation of the cytokeratin expression is strongly recom-

mended when bone marrow metastasis of carcinoma is sus-

pected (3). Small cell neuroendocrine carcinoma cells are

also usually positive for cytokeratin. Pocrnich et al. reported

that 17 of 18 cases of neuroendocrine carcinoma in the en-

dometrium were positive for cytokeratin (9). However, de-

spite its low incidence, several groups have reported cases of

cytokeratin-negative neuroendocrine carcinoma of the en-

dometrium (5, 15). In addition, in cases with a mixture of

neuroendocrine carcinoma and other pathological types of

cancer, the two components often show different immunore-

activity (5). The cytokeratin expression has been reported to

be positive in areas of typical adenocarcinoma but negative

in neuroendocrine carcinoma (5). In accordance with these

case reports, in the present case, the neuroendocrine carci-

noma cells were negative for cytokeratin. These differences

in cytokeratin expression might be one of the reasons for the

misleading diagnosis.

Abnormal karyotypes are a hallmark of haematological

malignancies; a chromosomal analysis is therefore useful for

the diagnosis of haematological cancer. However, en-

dometrial carcinoma frequently displays various types of

chromosomal abnormalities. Pere et al. reported chromoso-

mal abnormalities in 17 of 24 uterine serous carcinoma pa-

tients (6). Recent studies have shown that small cell

neuroendocrine carcinoma of the uterus frequently has many

different chromosomal abnormalities (10). Indeed, bone

marrow-invaded neuroendocrine carcinoma cells have com-

plex chromosomal abnormalities resembling those in

MDS (14). Our present case also showed complex chromo-

somal abnormalities involving chromosomes 5, 8 and 9.

Therefore, the possibility of carcinoma cell invasion into the

bone marrow could not be excluded based solely on the

presence of chromosomal abnormalities.

The rarity of small cell neuroendocrine carcinoma mixed

with endometrial carcinoma also made a diagnosis difficult.

In gynaecologic malignancies, neuroendocrine carcinoma

typically occurs in the uterine cervix (10). To our knowl-

edge, only one case with a mixture of small cell neuroendo-

crine carcinoma and serous endometrial carcinoma has pre-

viously been reported (16).

In conclusion, we encountered a case with bone marrow

invasion of small cell neuroendocrine carcinoma of the en-

dometrium. The round shape of the tumour cells on smear,

negative staining for pan-cytokeratins on a bone marrow bi-

opsy and complex chromosomal abnormalities led to a mis-

diagnosis of t-MDS. Our experience emphasized the need

for a careful examination of bone marrow specimens with

an IHC analysis using neuroendocrine markers when bone

marrow invasion of carcinoma is suspected.
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References

1. Ozkalemkas F, Ali R, Ozkocaman V, Ozcelik T, Ozan U, Ozturk

H, et al. The bone marrow aspirate and biopsy in the diagnosis of

unsuspected nonhematologic malignancy: a clinical study of 19

cases. BMC Cancer 5: 144, 2005.

2. Litzow MR, Tarima S, Perez WS, Bolwell BJ, Cairo MS, Camitta

BM, et al. Allogeneic transplantation for therapy-related myelodys-

plastic syndrome and acute myeloid leukemia. Blood 115: 1850-

1857, 2010.

3. Krishnan C, George TI, Arber DA. Bone marrow metastases: a

survey of nonhematologic metastases with immunohistochemical

study of metastatic carcinomas. Appl Immunohistochem Mol Mor-

phol 15: 1-7, 2007.

4. Cotta CV, Konoplev S, Medeiros LJ, Bueso-Ramos CE. Metastatic

tumors in bone marrow: histopathology and advances in the biol-

ogy of the tumor cells and bone marrow environment. Ann Diagn

Pathol 10: 169-192, 2006.

5. Shaco-Levy R, Manor E, Piura B, Ariel I. An unusual composite

endometrial tumor combining papillary serous carcinoma and

small cell carcinoma. Am J Surg Pathol 28: 1103-1106, 2004.

6. Pere H, Tapper J, Wahlstrom T, Knuutila S, Butzow R. Distinct

chromosomal imbalances in uterine serous and endometrioid carci-

nomas. Cancer Res 58: 892-895, 1998.

7. Howitt BE, Kelly P, McCluggage WG. Pathology of Neuroendo-

crine Tumours of the Female Genital Tract. Curr Oncol Rep 19:

59, 2017.

8. Koo YJ, Kim DY, Kim KR, et al. Small cell neuroendocrine carci-

noma of the endometrium: a clinicopathologic study of six cases.

Taiwan J Obstet Gynecol 53: 355-359, 2014.

9. Pocrnich CE, Ramalingam P, Euscher ED, Malpica A. Neuroendo-

crine carcinoma of the endometrium: a clinicopathologic study of

25 cases. Am J Surg Pathol 40: 577-586, 2016.

10. Atienza-Amores M, Guerini-Rocco E, Soslow RA, Park KJ,

Weigelt B. Small cell carcinoma of the gynecologic tract: a multi-

faceted spectrum of lesions. Gynecol Oncol 134: 410-418, 2014.



Intern Med 58: 2561-2568, 2019 DOI: 10.2169/internalmedicine.2533-18

2568

11. Ali R, Ozkalemkas F, Ozcelik T, et al. Small cell lung cancer pre-

senting as acute leukaemia. Cytopathology 16: 262-263, 2005.

12. Iguchi T, Awaya N, Kobayashi K, Okamoto S. Bone marrow me-

tastasis of small cell carcinoma of the lung mimicking Burkitt

lymphoma/leukaemia. Br J Haematol 130: 652, 2005.

13. Nawarawong N, Pongpruttipan T, Aswakul P, Prachayakul V. Me-

diastinal small cell carcinoma with liver and bone marrow metas-

tasis, mimicking lymphoma. World J Clin Cases 3: 915-919, 2015.

14. Harrison MK, Vanderjagt TJ, Zhang Q-Y. A case of neuroendo-

crine carcinoma expressing myeloid markers by flow cytometry

and review of the literature. Cytometry B Clin Cytom 94: 354-

356, 2016.

15. Ogura J, Adachi Y, Yasumoto K, et al. Large-cell neuroendocrine

carcinoma arising in the endometrium: a case report. Mol Clin

Oncol 8: 575-578, 2018.

16. Brudie LA, Khan F, Radi MJ, Ahmad S. Serous carcinoma of en-

dometrium in combination with neuroendocrine small-cell: a case

report and literature review. Gynecol Oncol Rep 17: 79-82, 2016.

The Internal Medicine is an Open Access journal distributed under the Creative

Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. To

view the details of this license, please visit (https://creativecommons.org/licenses/

by-nc-nd/4.0/).

Ⓒ 2019 The Japanese Society of Internal Medicine

Intern Med 58: 2561-2568, 2019


