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Abstract

Background and objectives: Disseminated carcinomato-
sis of bone marrow (DCBM) occurs mostly in stomach cancer 
patients; however, characterizing tumor cells morphologi-
cally and phenotypically in the bone marrow is not an easy 
task. In addition, among patients with DCBM, an unknown 
primary site (CUPS) is rarely noted despite standard clini-
cal evaluation, imaging studies, and endoscopic findings. 
This study aimed to clarify the diagnosis/outcome of DCBM 
in elderly patients we have treated. Methods: Here, we 
report eight DCBM cases. Once tumor clumps were noted 
in the bone marrow, we performed serum tumor markers, 
immunostaining of tumor cells in the bone marrow clot, or 
biopsy preparations. In addition, imaging studies (CT/MRI/ 
FDG PET-CT) were performed. Results: Of eight cases, two 
were diagnosed with DCBM/CUPS, whose clinical course 
is described in detail. The outcomes of DCBM and DCBM/
CUPS, particularly in elderly patients were dismal and we 
could not perform comprehensive genomic profiling in these 
cases. Conclusions: To improve the DCBM patients’ prog-
nosis through the use of conventional morphological/pheno-
typical characteristics is limited. Recently, the application of 
comprehensive genomic profiling has been recommended. 
However, we encountered difficulty in applying comprehen-
sive genomic profiling for the treatment of elderly patients 
with DCBM/CUPS.

Citation of this article: Miki K, Yamanishi M, Mibayashi 
S, Imashuku S. Disseminated Carcinomatosis of Bone Mar-
row with or without an Unknown Primary Site: A Case Se-
ries. J Clin Transl Pathol 2024;4(2):92–97. doi: 10.14218/
JCTP.2023.00064.

Introduction
Bone marrow is one of the various organ sites of metastasis 
of solid tumors.1 The detection of metastatic tumor cells in 

the bone marrow can be achieved by a combination of bone 
marrow aspiration smear (BMAS), clot preparation of bone 
marrow aspiration, and bone marrow biopsy preparation 
(BMBP). Particularly, clot preparation of bone marrow aspira-
tion and BMBP are more useful than BMAS for the detection 
and immunostaining of tumor cells. Disseminated carcino-
matosis of bone marrow (DCBM) occurs mostly in stomach 
cancer patients and is often associated with disseminated 
coagulation.2 On the other hand, cancer of unknown primary 
site (CUPS) is defined as a histologically confirmed, meta-
static malignancy with an unidentifiable primary tumor site 
based on standard evaluation and imaging studies. CUPS is 
clinically characterized as an aggressive disease with early 
dissemination and comprises 2–5% of all diagnosed cancers 
worldwide.3 In CUPS, most tumors are either adenocarci-
noma or undifferentiated carcinoma,4 and metastatic ad-
enocarcinoma is the most common histopathology (80%).5 
Among DCBM/CUPS cases, adenocarcinoma, neuroendocrine 
carcinoma, and melanoma have been described.6–8 Although 
the primary site can generally be suspected from the mor-
phology and immunohistochemistry of metastatic cells in the 
bone marrow and can be identified by endoscopic and imag-
ing (CT/ MRI/ FDG PET-CT) studies, there are still cases of 
CUPS, such as the case of melanoma, in which bone marrow 
biopsy detected HMB-45- and S100-positive atypical large 
cells with brown pigmentation; however, skin lesions were 
not observed on the body surface.8 Over the past 6 years 
since 2017, we experienced 8 cases of DCBM, two of which 
were DCBM/CUPS cases. Here, we focused on these two cas-
es in which the tumor clumps of metastatic cells in the bone 
marrow were poorly differentiated and the primary site could 
not be identified.

Methods
We studied eight DCBM cases. Once tumor clumps were 
noted in the bone marrow, we performed serum tumor 
markers, immunostaining of tumor cells in the bone mar-
row clot, or biopsy preparations. In addition, imaging stud-
ies (CT/MRI/ FDG PET-CT) were performed to locate the 
primary site.

This case study was performed in accordance with the 
guidelines of the Declaration of Helsinki and approved by the 
Ethics Committee at the Uji-Tokushukai Medical Center after 
obtaining written informed consent from each patient before 
the study.
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Results

Summary of 8 DCBM cases
A total of 8 cases are summarized in Table 1. All cases were 
males, with a median age of 71 years (ranging from 37 to 
82. Among the 8 cases, two had poorly differentiated ad-
enocarcinoma or undifferentiated carcinoma (Cases 1 and 2; 
Fig. 1a and b), two had gastric carcinomas (Cases 3 and 
4; Fig. 2a and b), two had endothelial hemangioendothe-
lioma (EHE) (Cases 5 and 6, no figures), one had urothelial 
cell carcinoma (Case 7; Fig. 2c) and one had lung small cell 
carcinoma (SCC) (Case 8; Fig. 2d). In these cases, only pre-
cursor of gastrin-releasing peptide (Pro-GRPS) among the 
serum tumor markers was used to diagnose lung SCC. In 
contrast, carcinoembryonic antigen (CEA), neuron-specific 
enolase (NSE), and Pro-GRPS, which were mildly or moder-
ately elevated in Case 2, could not be helpful for diagnosis. 
Immunohistochemical staining did not assist in identifying 
the primary site of cancer in CUPS cases. In 6 of the 8 met-
astatic tumor cells were detectable in patients with BMAS/
BMBP, but in EHE cases (Cases 5 and 6), we needed BMBP 
for a correct diagnosis. Among the 8 cases, 6 fatal cases 
had a median survival time of 2 months (ranging from <0.5 
to 8 months) from DCBM detection to death or the time of 
this writing while CUPS cases were still alive at 2+ and 3+ 
months, respectively.

Two cases of DCBM/CUPS
Case 1: A 75-year-old male was referred with high serum 
C-reactive protein (CRP) and anemia. On admission, he was 
noted to have pleural fluid/ascites and bilateral lower leg 
edema but without hemorrhagic diathesis. He had no history 
of malignancies and never underwent gastrectomy. Labora-
tory data showed a white blood cell count of 13,000/µL (no 
abnormal cells), Hb of 9.8 g/dL, and a platelet count of 311 
K/µL, and no schistocytes were noted on the blood smear. 
Serum CRP was 16.2 mg/dL (reference: <0.14 mg/dL), lac-
tate dehydrogenase was 340 U/L (reference range: 124–222 
U/L), alkaline phosphatase was 187 U/L (reference range: 
80–260 U/L), and ferritin was 1,284 ng/mL (reference range: 
21–282 ng/mL). He was noted to have low serum folate (0.9 
ng/mL; reference range 3.6–12.9 ng/mL) and low serum vi-
tamin B12 (166 pg/mL; reference range 233–914 pg/mL). 
Hepatic and renal function were normal. Immunologically, 
the patient was ANA-negative but PR3-ANCA-positive. The 
levels of the tumor markers prostate-specific antigen (PSA) 
(0.15 ng/mL: reference range <4.0), CA19-9 (<2.00 U/mL: 
reference range; <2.00), and CEA (4.03 ng/mL: reference 
range <5.0) were all within normal limits. After admission, 
methicillin-sensitive Staphylococcus aureus septicemia due 
to catheter-related bloodstream infection was successfully 
managed with ceftriaxone/vancomycin. Because of high se-
rum CRP levels, various studies have been carried out. On 
CT imaging, no signs of suspected tumor(s) were detected 
other than a moderately enlarged prostate. The upper and 
lower gastrointestinal endoscopies did not show any abnor-
mal findings. FDG PET-CT revealed only diffuse FDG-avid sig-
nals in the entire bones/bone marrow of the flat and long 
bones (Fig. 3a). The poorly differentiated adenocarcinoma-
like tumor cell clumps in BMAS are shown in Figure 1a. Bone 
marrow biopsy also revealed the proliferation of abnormal 
cells with nuclei with distinct nucleoli and eosinophilic cyto-
plasm among the fibrous stroma (Fig. 3b1). Immunostain-
ing of the abnormal cells showed positivity for only AE1/3, 
CK20, and vimentin (Fig. 3b2–4). Staining results for CK7, 
S100, CDX2, GATA3, p40, and TTF-1 were negative, while 
PAX5 and PSA were equivocal (data not shown). These data Ta
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suggested poorly differentiated adenocarcinoma (probably 
gastrointestinal/pancreaticobiliary carcinomas), excluding 
squamous cell carcinoma. urothelial/colon/lung carcinomas; 
however, the primary site remains unknown. Karyotypes of 
BM cells yielded 2 abnormal hypodiploid (mode 42) clones. 
One of the hypodiploid clones was 42, -X, -Y, -1, add (2) 
(q21), -4, add (11) (p11.2), -13, -14, -14, -18, +der(?) t (?; 
q21) × 2, +2mar. Based on these results, the patient was di-
agnosed with DCMB/CUPS. Because the patient was elderly, 

no chemotherapy was given. After receiving radiotherapy for 
painful bone sites, he was treated in the palliative medical fa-
cility. Consequently, comprehensive genomic profiling (CGP) 
was not performed.

Case 2: An 82-year-old male presented to the Urology 
Department for urinary infection, right gluteus maximus ab-
scess, and prostate enlargement. The balloon was placed be-
cause of urinary retention due to suspected prostate hyper-
trophy when he was found to have DCBM (Fig. 1b). He was 

Fig. 1.  Bone marrow smear revealed (a) Case 1, poorly differentiated adenocarcinoma; (b) Case 2, undifferentiated carcinoma (May Giemsa stain; 
original magnification, ×1,000). 

Fig. 2.  Bone marrow smear was used to detect (a) Case 3, adenocarcinoma of gastric carcinoma; (b) Case 4, adenocarcinoma of gastric carcinoma; 
(c) Case 7, urothelial carcinoma; and (d) small cell carcinoma of the lung (May Giemsa stain; original magnification, ×1,000). 
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anemic but neither icteric nor hemorrhagic. Laboratory data 
showed a white blood cell count of 6,900/µL, Hb of 6.4 g/dL, 
platelet count of 214 K/µL, serum CRP of 1.21 mg/dL, LDH of 
233 U/L, and ALP of 969 U/L, and hepatic and renal function 
were normal. On CT imaging, disseminated bone metastasis 
was suspected to be associated with a spinal L1 compression 
fracture. In addition, a soft tissue shadow was noted at the 
pararectal fossa, suggesting peritoneal dissemination of can-
cer. However, a precise primary tumor site was not identified. 
His serum tumor markers were PSA 1.9 ng/mL (reference: 
<4.0 ng/mL), CEA 6.74 ng/mL (reference: <5 ng/mL), HCG 
<1.0 mIU/mL (reference: <19 mIU/mL), CA19-9 13.9 U/mL 
(reference: <2.00 U/mL), AFP 2.57 ng/mL(reference: <13.7 
ng/mL), PIVKA-II 135 mAU/mL (reference: <39 mAU/mL), 
NSE 19.7 pg/mL (reference: <16.3 pg/mL), sIL-2R 826 U/mL 
(reference: <496 U/mL), SCC 0.8 ng/mL (reference: <1.5 
ng/mL), Pro-GRPS 288 pg/mL (reference: <81 pg/mL), and 
calcitonin <0.5 pg/mL (reference: <5.15 pg/mL). The patient 
had normal hepatic and renal function. Immunohistochemi-
cal staining of BMBP showed that AE 1/3 was positive, while 

CK7, CK20, p40, TTF-1, synaptophysin, chromogranin A, and 
PSA were not positive. The karyotype of BM cells was 45, X 
-Y [5]/46, XY [15]. This abnormal chromosome was thought 
to be caused by myelodysplasia rather than by metastatic 
tumor cells. Like Case 1, this case was also elderly; thus, no 
chemotherapy was given, and the patient was transferred to 
the palliative medical facility.

Discussion

Metastatic tumor cells in the bone marrow can be first de-
tected on BMAS. The morphology of the tumors varied, 
as shown in Figures 1 and 2; the majority formed tumor 
clumps, but SCC of the lung did not, mimicking lymphoma 
cells (Fig. 2d). Further characterization of tumor cells re-
quires clot preparation or BMBP. In some malignancies like 
angiosarcoma or EHE,9–11 BMAS is not helpful for diagnosis; 
thus, BMBP with specific immunostaining, such as CD31, 
CD34, FVIII, and CAMTA1, is required to make a diagno-
sis (data not shown). However, characterizing metastatic 

Fig. 3.  Imaging and bone marrow histopathological studies in Patient 1. (a) FDG PET-CT image showing diffuse FDG-avid signals only in the bones/bone mar-
row. The lack of abnormal signals in the skin, lungs, gastrointestinal tract, pancreas, or prostate suggested that the primary site of cancer was unknown. The clumps 
of poorly differentiated adenoma cells in the bone marrow smear in this patient are shown in Figure 1a. The BMBP study shows (b1) H&E staining and positive im-
munostaining results for (b2) AE1/3, (b3) CK20, and (b4) vimentin (original magnification, ×200). Other negative staining results are not shown. BMBP, bone marrow 
biopsy preparation; FDG PET-CT, 18F-fluorodeoxyglucose positron emission tomography-computed tomography.
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tumor cells in addition to angiosarcoma/EHE by immuno-
histochemical staining is often difficult to determine the 
precise characteristics (see Table 1). In addition, identify-
ing a tumor’s primary site depends on the clinicians’ hands 
with clinical data, imaging (CT/MRI/FDG PET-CT) studies, 
and endoscopic findings. The use of serum tumor markers 
may not be helpful. In terms of outcome, the findings of 
metastatic tumor cells in the bone marrow indicate a poor 
prognosis in patients with advanced-stage cancer. Here, in 
our experience of 8 cases, six of the 8 patients died with 
short survival times. The two DCBM/CUPS cases still alive at 
this writing had poorly differentiated adenocarcinoma (Case 
1) and undifferentiated carcinoma (Case 2). The probabil-
ity of primary cancers of the gastrointestinal or pancreas/
gall bladder carcinomas was higher in Case 1 than in Case 
2. In both cases, no primary lesion(s) were identified by 
endoscopic/imaging studies. Regarding the unknown pri-
mary tumor site in the case of neuroendocrine carcinoma, 
the authors suggested that the primary site might have re-
gressed spontaneously or been unexplored due to a lack of 
sensitive imaging studies.7 Our CUPS cases were possibly to 
be caused similarly. Alternatively, the primary site(s) may 
emerge in future thorough investigations if they survive 
longer.

Managing a DCBM or DCBM/CUPS case is difficult, al-
though CUPS patients are usually treated with nonselective 
empirical chemotherapy.12 Because of their older age, both 
of our patients chose palliative care instead of chemotherapy. 
Chromosomal instability is a hallmark of poor prognosis in 
patients with CUPS. Thus, to introduce molecularly targeted 
drugs, molecular analysis is currently under investigation.13,14 
Single-cell RNA-sequencing methods may help identify the 
cell of origin.15 Additionally, whole-genome sequencing using 
fresh-frozen tissue and matched blood samples from cancer 
patients was proposed to be the most complete genetic tu-
mor test since gene fusion analysis showed a concordance of 
91.3% between DNA-based whole-genome sequencing and 
an orthogonal RNA-based gene fusion assay.16 Comprehen-
sive genomic profiling (CGP) has been introduced as a guid-
ing tool for precision-centered oncological treatments.17,18 
Currently, FoundationOne®Liquid CDx CGP,19 which was ap-
proved in March 2021 in Japan, is available. This test was 
described to show a turnaround of 12 calendar days, from 
specimen receipt to the issue date of the report.19 However, 
in the therapeutic decision-making of our cases, based on 
the DCBM clinical data, where the survival from the time of 
diagnosis was very short (a median of 2 months), as noted 
in this study, both of our DCBM/CUPS cases declined chemo-
therapy. They chose to transfer to the palliative medical facil-
ity without CGP analysis. We regret that we could not per-
suade our patients of the necessity of the CGP test by the 
FoundationOne® liquid CDx. With the use of CGP, we may 
decide “which therapy is appropriate for the patient” based 
on molecular evidence-based interventions, guiding the se-
lection of chemotherapy or palliative care for those with ad-
vanced cancer, such as DCBM or DCBM/CUPS.

This report has limitations: (1) it is a small cohort based 
on the patients we studied, (2) it lacked novel genetic in-
formation because the patients did not undergo molecular 
diagnosis. However, in this short communication, we have 
provided important information on how to improve outcomes 
in patients with DCBM or DCBM/CUPS.

Conclusions
The use of comprehensive genomic profiling in advanced 
cancer is currently recommended. however, in cases of elder-

ly patients with DCBM or DCBM/CUPS, we must accumulate 
data on improved outcomes based on molecular evidence-
based interventions, otherwise, the patients may choose pal-
liative therapy.
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