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Metastatic colorectal carcinoma initially

diagnosed by bone marrow biopsy: a case
report and literature review
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Abstract

Background: Colorectal carcinoma still represents a global health burden despite the advances in its management.
The most common sites of distant metastasis from colorectal carcinoma are hepatic and pulmonary metastases
while metastases are rarely reported to affect the bone marrow.

Case presentation: We report a 33-year-old female patient who presented with fever of unknown origin, bone
aches limited to the lower back and pelvis, and pancytopenia. She was diagnosed by a bone marrow biopsy as a
case of metastatic rectosigmoid carcinoma. Serum tumor markers were within normal ranges; CT, MRI, and
colonoscopy confirmed the presence of malignant rectosigmoid mass with bone and ovarian metastases.

Conclusion: Though being rare, bone marrow metastasis should be suspected in colorectal carcinoma cases with
abnormalities in peripheral blood count.
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Background
Worldwide, colorectal cancer is ranked third after lung
and breast carcinomas among the most commonly diag-
nosed cancers and the second cause of mortality [1].
Notably, it is ranked seventh among Egyptian males or
females [2]. At the time of diagnosis, approximately 20%
of colorectal cancer patients present with distant metas-
tasis [3]. Distant metastasis from colorectal carcinoma is
most commonly reported in the liver (up to 70%)
followed by the lungs (up to 30%) [4], while it was rarely
reported to metastasize to the bone marrow [5]. In this
report, we present a case of colorectal carcinoma that
was initially diagnosed by a bone marrow biopsy.
Case presentation
A 33-year-old female patient was referred to our center
at Mansoura Fever Hospital with a history of pyrexia of
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unknown origin of 3 weeks duration and complete blood
count showing pancytopenia. White blood cell count
was 3.2 k/μl, red cell count was 2.87 M/μl, hemoglobin
level 7.8 g/dl, and platelet count was 25,000/μl. The
mean corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), and mean corpuscular hemoglobin
concentration (MCHC) were within the normal range
denoting normocytic normochromic anemia. Erythrocyte
sedimentation rate (ESR) was 70 and 110 at the first and
second hours, respectively. Serum ferritin was markedly
elevated 4000 ng/ml (normal range 13–400 ng/ml), and
serum lactate dehydrogenase was reported to be high
4878 U/L (normal range 100–190 U/L). Antinuclear
antibodies (ANA), anti-ds-DNA, and direct and indirect
Coombs tests were all negative. Hepatitis B and C and
HIV viral markers were all negative. Widal agglutination,
Brucella microagglutination, and Helicobacter antigen in
stools tests were performed, and their results were nega-
tive. Plain chest radiography and abdominal sonography
were unremarkable. After being admitted, a detailed his-
tory was retrieved from the patient where she reported
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bone aches limited to the lower back and the pelvis,
vomiting, and diarrhea. Examination revealed no organo-
megaly and no lymphadenopathy. Urine, sputum, blood
cultures, bone marrow aspirate, and biopsy were re-
quested on the second day of her admission, and the as-
pirate revealed hypocellular bone marrow infiltrated by
non-hematopoietic cells. That is why the computerized
tomographic scan of the chest, abdomen, and pelvis and
serum tumor markers were ordered. Serum carcinoem-
bryonic antigen (CEA) was significantly elevated 17 ng/
ml, while other markers were within the normal range.
The report of examination of pathology slides from the
bone marrow was reported 10 days later and revealed
adequate bone marrow spaces showing infiltration by
malignant tumoral proliferation arranged mainly into
sheets and nests separated by desmoplasia. These were
lined by malignant epithelial cells that were large, pleo-
morphic with high N/C ratio, moderate atypia, and foci
of necrosis. Immunohistochemical stains (IHC) were
performed including pan-cytokeratin (CK), CK7, CK20,
Fig. 1 a: H&E; BM trabeculae with intervening nests of malignant epithelial
staining of neoplastic cells for CK (× 400). c Positive cytoplasmic staining of
neoplastic cells for CDX-2 (× 400). e Colonoscopic biopsy showing the sam
sheeting patterns separated by desmoplasia (× 100). f Negative staining of
Wilms’ tumor-1 (WT-1), and Caudal Type Homeobox 2
(CDX2) for the possibility of primary ovarian versus co-
lonic origin. Neoplastic cells were diffusely positive for
pan CK, CK20, and CDX2 supporting gastrointestinal
origin (Fig. 1a–d). CT scan revealed rectosigmoid mural
thickening with a left ovarian complex lesion; magnetic
resonance imaging (MRI) was recommended for better
characterization. MRI revealed a malignant rectosigmoid
infiltrative lesion with bilateral ovarian masses mostly
Krukenberg tumor as well as infiltrative bony deposits at
both the iliac bones and the sacrum. No other metasta-
ses were detected by the radiological workup (Fig. 2).
Colonoscopy was performed a week after the admission
and revealed a typically malignant rectosigmoid stenos-
ing growth at 12 cm from the anal verge that was biop-
sied. The result of the histopathological examination of
the biopsy was revealed after 10 days and confirmed the
presence of a malignant tumoral proliferation that
matched the same morphology presented initially in BM
(Fig. 1e, f). The patient was admitted to the isolation
cells admixed with foci of necrosis (× 100). b Positive cytoplasmic
neoplastic cells for CK20 (× 400). d Positive nuclear staining of
e malignant proliferation demonstrated in BM, with acinar and
neoplastic cells for WT-1 (× 400)



Fig. 2 a Axial post-contrast CT pelvis, b axial T2-weighted image, and c post-contrast T1-weighted image revealed diffuse asymmetrical
circumferential thickening of the rectosigmoid with stranding of related fat planes and bilateral predominantly solid complex heterogeneously
enhanced ovarian masses, larger on the left side (Krunkenberg tumor). d Axial diffusion-weighted image (DWI) revealed multiple diffusion
restricted infiltrative bony deposits at both the iliac bones and sacrum without cortical destruction (missed on CT scan) with better delineation of
the diffusion-restricted malignant rectosigmoid infiltration and bilateral Krukenberg tumors
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ward, and broad-spectrum antibiotics were initiated until
the results of the culture and sensitivity tests were re-
vealed. Unfortunately, she succumbed due to sepsis 1
week after her diagnosis.

Discussion
Hereby, we report a female patient who presented with
bone marrow metastasis from rectosigmoid carcinoma
and was diagnosed with pancytopenia.
Globally, colorectal cancer still represents a major

health burden despite the recent advances in its manage-
ment. This is mainly attributed to its pattern of spread
and metastasis [6]. The most commonly reported solid
malignancies that could metastasize to the bone marrow
are breast or gastric or prostatic carcinomas [7], whereas
colorectal carcinoma was rarely reported in the literature
to be complicated by bone marrow metastasis [8]. To
the best of our knowledge, twenty-one cases of bone
marrow metastasis were previously reported in the lit-
erature. Table 1 summarizes their characteristics, man-
agement, and follow-up data.
In an autopsy study, Weiss et al. reported that 24% of

colorectal cancer patients had isolated bone marrow me-
tastasis, while patients who suffered from either metasta-
sis in the bone marrow and liver or bone marrow, liver,
and lung to be 16% and 34%, respectively [25]. In the
current report, the patient suffered from ovarian metas-
tasis in addition to the bone marrow metastasis.
In the present case, bone marrow metastasis was the

first presentation of rectosigmoid cancer. Two hypoth-
eses were postulated to explain the rarity of this presen-
tation. Firstly, bone marrow metastasis is never the only
apparent site of distant metastasis of solid malignancies.
Secondly, the clinical significance of bone marrow stud-
ies is minimal except if abnormalities in peripheral blood
count existed [6]. Several factors could explain the ten-
dency of solid tumors to metastasize to the bone mar-
row. They included the abundant vascularity, slow blood
flow, and the interactions between the bone marrow
stroma and tumor cells that lead to the release of growth
factors. In our case, the metastases were encountered in
the sacrum and iliac bones that were previously linked
in the literature to the paravertebral venous plexus of
Baston due to its valveless communications [26].
Previous studies reported an 18% incidence of pan-

cytopenia in patients with bone marrow metastasis,
while the incidence of bicytopenia, anemia, neutropenia,
or thrombocytopenia was found to be 32%, 68%, 23%,
and 58%, respectively [27, 28]. Other cases presented
with disseminated intravascular coagulopathy (DIC), mi-
croangiopathic hemolytic anemia (MAHA), or thrombo-
cytopenic purpura [8].
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Cytopenias encountered as a consequence of bone
marrow metastasis could increase the risk of bleeding
and infection and importantly delay the administration
of chemotherapy and targeted therapy or even prevent
their delivery. Patients who suffer from bone marrow
metastasis experience poor survival ranging from 5 to 7
months. Survival is mainly affected by some factors in-
cluding the presence of other metastasis, platelet count,
and the patient’s performance status [27]. Unfortunately,
our case died 1 week after diagnosis due to overwhelm-
ing sepsis.
Viehl et al. in their prospective trial found that 38% of

stage I–III colon cancer patients could have bone
marrow micrometastases (BMM). They concluded that
BMM are independent prognostic factors for both
disease-free survival (DFS) and overall survival (OS);
however, the clinical significance of BMM is still de-
batable [29].

Conclusion
Though being rare, bone marrow metastasis should be
suspected in cases who presented with abnormalities in
peripheral blood count. Once a diagnosis is reached,
rapid and appropriate treatment should be initiated to
defeat the inevitable deterioration of the disease.
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