
ONCOLOGY LETTERS  13:  4290-4294,  20174290

Abstract. Disseminated carcinomatosis of the bone marrow 
(DCBM) is a condition in which bone marrow (BM) metas-
tases diffusely invade the BM, and is frequently accompanied 
by disseminated intravascular coagulation (DIC). While 
prostate, lung, breast and stomach malignancies, in addition 
to neuroblastoma, are the most prevalent non‑hematological 
malignancies to metastasize frequently to the BM, colorectal 
cancer is a malignancy that rarely metastasizes to the BM. The 
present case describes a 65‑year‑old male patient treated by 
resection and one course adjuvant chemotherapy for stage IIIC 
rectal cancer who presented with nasal bleeding at 8 months 
post‑surgery. A blood test exhibited DIC. A BM biopsy was 
performed and the definitive diagnosis was DCBM with 
DIC. Promptly, anti‑DIC treatment and chemotherapy with a 
modified FOLFOX6 (folinic acid, leucovorin (LV), 5‑fluoro-
uracil (5‑FU) and oxaplatin) regimen was started. Following 
1 cycle of chemotherapy, DIC was improved and subsequent 
to 2 cycles of modified FOLFOX6 the patient was discharged. 
The patient was alive 263 days subsequent to the diagnosis of 
DIC, but succumbed to carcinomatous meningitis as a result of 
disease progression. To the best of our knowledge, this is the 
first report of DCBM with DIC of curatively resected rectal 
cancer as the first presentation of relapse that was successfully 
treated with aggressive therapy, including chemotherapy.

Introduction

Disseminated carcinomatosis of the bone marrow (DCBM) is 
a condition in which diffusely invading bone marrow (BM) 
metastases are frequently accompanied by disseminated 
intravascular coagulation (DIC) (1). DCBM of solid tumors is 
typically recognized as incurable and fatal. Although almost 
all types of malignancies may metastasize to the BM, the most 
common non‑hematological malignancies are prostate, lung, 
breast and stomach, in addition to neuroblastoma (2,3).

DCBM of colorectal cancer is relatively rare. DCBM of 
colorectal cancer has been observed with a frequency of 0‑2% 
among solid tumors (2,3). DCBM is not necessarily accom-
panied by DIC (1). Therefore, DCBM with DIC of colorectal 
cancer is rare in solid tumors. Only 7 cases of DCBM with 
DIC of colorectal cancer have been reported previously in the 
literature (Table I) (4‑10).

To the best of our knowledge, there has been only one 
report of DCBM with DIC of curatively resected colon cancer 
as the first presentation of relapse, but none involving rectal 
cancer (10). In addition, DCBM with DIC has cancer emer-
gency status, and a definitive diagnosis is sometimes difficult 
to achieve whilst the patient is alive and able to withstand 
chemotherapy. In the previous case of DCBM with DIC of 
colon cancer, the diagnosis was made at postmortem (10). 
The present study describes a case of DCBM with DIC of 
rectal cancer as the first presentation of recurrence, which 
was successfully treated with chemotherapy and resulted in a 
promising prognosis.

Case report

The patient was a 65‑year‑old male, who presented with 
anal bleeding and was admitted to Nara Hospital, Faculty of 
Medicine, Kinki University (Nara, Japan) in June 2014. Written 
informed consent was obtained from the patient, and the study 
was ethically approved by the Institutional Research Board of 
Kinki University Nara Hospital (Nara, Japan). Colonoscopy 
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demonstrated the presence of a type 2 rectal tumor. Subsequent 
histopathological examination of the biopsy from the lesion 
revealed the presence of adenocarcinoma and the patient was 
finally diagnosed with rectal cancer. A laparoscopic low ante-
rior resection with ileostomy was performed in July 2014 to 
prevent anastomotic leakage. The histopathological stage was 
determined as pT3N2M0, stage IIIC. Two months subsequent 
to the initial surgery, the patient underwent additional surgery 
to close the ileostomy. Postoperatively, the patient received 
adjuvant chemotherapy with 120 mg of oral S‑1 for consecutive 
28 days followed by a 14‑day rest period as 1 course. However, 
owing to a grade 3 adverse event (vomiting) during the second 
course, chemotherapy was discontinued. The patient was then 
followed up regularly with no evidence of disease recurrence.

In February 2015, 8  months subsequent to the first 
surgery, the patient experienced nasal bleeding and once 
more consulted Nara Hospital. The patient was diagnosed 
with DIC based on the DIC score calculated according to 
DIC diagnostic criteria issued by Japan's Ministry of Health, 
Labour and Welfare (11). On the first day of admission, initial 
laboratory data indicated severe thrombocytopenia with a 
platelet count of 3.4x104/µl (normal range, 13‑33x104/µl), 
decreased from a count of 33.4x104/µl measured 2 months 
previously. Initial laboratory data exhibited a white blood 
cell count of 1.4x104/µl (normal range, 0.4‑1.0x104/µl) and a 
hemoglobin level of 12.9 g/dl (normal range, 12‑16 g/dl). The 
prothrombin time international normalized ratio (PT‑INR) 
was 1.39 (normal range, 0.9‑1.13 international normalized 
ratio), the partial thromboplastin time was 34.0 sec (normal 
range, 28‑40 sec), the fibrinogen level was 124.8 mg/dl (normal 
range, 150‑340 mg/dl), the fibrin degradation product (FDP) 
level was 225.3 µg/ml (normal range, 0‑8 µg/ml) and the 
d‑dimer level was 152.1 µg/ml (normal range, 0‑1 µg/ml). On 
the second day of admission, DCBM with DIC was suspected 
and a BM biopsy was performed to obtain a definitive diag-
nosis. On the third day of admission, CT scans of the whole 
body and bone scintigraphy revealed systemic bone metastasis 
and multiple small lung metastases. On the fourth day of 
admission, the pathological examination of BM demonstrated 
the existence of carcinoma, and the patient was definitively 
diagnosed with DCBM from curatively resected rectal cancer 
(Fig. 1). Soon after the definitive diagnosis of DCBM, systemic 
chemotherapy with a modified folinic acid, leucovorin (LV), 
5‑fluorouracil (5‑FU), and oxaplatin (OX) (mFOLFOX6) 
regimen was initiated. The following treatment was repeated 
every 2 weeks: OX 85 mg/m, LV 200 mg/m2, 5‑FU bolus 
400 mg/m2, 5‑FU infusion 2,400 mg/m2 over 46 h. Performance 
Status was 2, and 80% of the regular dose was administered. 
On the fifth day of admission, denosumab was administered 
as a treatment for bone metastases. For treatment of DIC and 
improvement of the systemic condition, a repeated transfusion 
of platelet concentrates was performed and anti‑DIC treatment 
consisted of systemic recombinant human thrombomodulin 
(rTM) and nafamostat mesilate (NM) administered intrave-
nously.

Following the first cycle of mFOLFOX6, blood test results 
exhibited a platelet cell count of 11.0x104/µl and thrombocy-
topenia had improved. The blood test was performed using 
the inclusion criteria of DIC. PT‑INR, fibrinogen and FDP 
levels, and platelet count had improved to 1.16, 333.0 mg/dl, 

23.0 µg/ml and 15.1x104/µl, respectively. No significant toxici-
ties other than grade 1 diarrhea and anorexia were reported. 
Following the first cycle of chemotherapy, the tumor marker 
carcinoembryonic antigen (CEA) dramatically decreased 
from 346.6 to 21.7 ng/ml. To predict the chemosensitivity of 
mFOLFOX6, immunohistochemistry (IHC) was performed on 
the primary lesion for excision repair cross‑complementing 1 
(ERCC1) and thymidylate synthase (TS). IHC demonstrated 
no expression of TS and positive expression of ERCC1 (Fig. 2).

After 2 cycles of chemotherapy, the patient was discharged. 
The same treatment for a total of 12 cycles was continued on 
an outpatient basis until September 2015, which was 7 months 
after initiation of chemotherapy. The patient was alive 263 days 
after the diagnosis of DIC, but succumbed to carcinomatous 
meningitis in November 2015, which occurred as a result of 
disease progression.

Discussion

To the best of our knowledge, the present case is the first to 
document DCBM with DIC of resected rectal cancer as the 
initial presentation of recurrence, which was successfully 
treated with mFOLFOX6 and other anti‑DIC therapies, 
and with a longer prognosis than previous studies as can be 
observed in Table I. Even when considering including DCBM 
of colon cancer as the initial site of recurrence, there is only 
one case that has been reported; however, DCBM was only 
diagnosed postmortem (10). In the present case, DCBM was 
diagnosed rapidly and DIC was treated successfully with 
aggressive therapy, including chemotherapy.

Solid tumors in patients may be the cause of DIC during 
their clinical course; a frequency of 1.6‑6.8% has been 
observed among patients with assorted solid tumors (12,13). 
In addition, a frequency of 0‑7.7% has been reported among 
patients with colorectal cancer  (12,13). The prognosis of 
patients with solid tumors with DIC is much poorer than those 
without DIC (13). The exact mechanism resulting in DIC in 
patients with solid tumors remains unclear (14). However, it is 
considered that all pathways that contribute to the incidence 
of DIC are driven by cytokines produced by tumor cells (15). 
The interactions between malignant cells, monocytes and 

Figure 1. Bone marrow biopsy demonstrating aggregated metastatic cells 
from the rectal carcinoma (staining, May‑Giemsa; magnification, x1,000).
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macrophages combine to generate tissue factors and secretion 
cytokines, including tissue necrosis factor, interleukin 1 and 
interleukin-6 (16). These cytokine‑dependent modulators of 
fibrinolysis and coagulation serve a role in cancer‑related DIC.

Cancer‑related DIC could occur regardless of the existence 
of DCBM, and DCBM is not necessarily accompanied by 
DIC (1). Therefore, DCBM with DIC of colorectal cancer is 
particularly rare and only seven cases have been reported 
previously in the literature (Table I). In addition, DCBM has 
cancer emergency status, and it is sometimes hard to diagnose 
when a patient is alive and in a condition to withstand chemo-
therapy. There are only five cases (including the present case) 
in which chemotherapy was administered (Table I) (5,7‑9).

Treatments for DCBM with DIC conform to those for 
cancer‑related DIC. Immediate aggressive supportive treat-
ment in addition to systemic chemotherapy has been the only 
treatment to improve prognosis thus far (1). When treating 
DIC, it is important that the underlying disorder is treated 
with chemotherapy. In fact, if the malignant disease is able 
to be brought into remission, the DIC may typically disap-
pear simultaneously, as observed in the present case. While 
anti‑DIC treatments without chemotherapy may not improve 
DIC, all cases in which recovery from DIC was successful 
were treated with chemotherapy (Table I).

In the current case, mFOLFOX6 dramatically improved 
DIC. To further evaluate the chemosensitivity of mFOLOFX6, 
IHC was performed for TS and ERCC1. TS is a key enzyme 
in DNA and RNA synthesis, and TS expression has been 
reported to be a useful predictive marker of 5‑FU‑based 
chemotherapy (17,18). ERCC1 is implicated in the repair of 

damaged DNA, and ERCC1 expression has been reported to 
be a useful predictive marker of platinum‑based chemotherapy, 
including OX (19). In the present case, the expression of these 
two markers was evaluated in the primary lesion: TS was 
negative and ERCC1 was positive. Certain previous studies 
have reported that TS was a better predictive chemosensitivity 
marker for OX and 5‑FU chemotherapy than ERCC1 (20,21). 
Results of the present study are in agreement with these 
previous studies in that TS was observed to be a useful predic-
tive chemosensitivity marker of mFOLFOX6.

Supportive anti‑DIC treatments consist of the following 
anticoagulant treatment: rTM, heparin and anticoagulation 
agents, including NM. Based on the hypothesis that extensive 
activation of coagulation is characteristic of DIC, a rational 
treatment approach may be anticoagulant treatment; therefore 
rTM and NM were administered in the current case. However, 
the safety and efficacy of these treatments for patients with 
cancer with DIC has rarely been addressed in clinical 
studies  (22). In the present case, nasal bleeding required 
repeated coagulation treatment and heparin was not adminis-
tered to avoid worsening of the nasal bleeding.

Denosumab is a fully human monoclonal antibody against 
the human receptor activator of nuclear factor‑κB ligand and 
inhibits osteoclast differentiation (23). Denosumab administra-
tion is a potential novel treatment choice for the management 
of bone metastases (24). Previous studies have demonstrated 
that it is able to reduce tumor‑induced bone destruction and 
bone resorption (24‑26). Although zoledronic acid has also 
been used in the treatment of bone metastasis (27), several 
studies have recently reported that denosumab was superior 

Figure 2. Histological appearance of the first surgical specimen. (A) Hematoxylin and eosin staining demonstrated a moderately differentiated adenocarci-
noma of the rectum (magnification, x200). (B) Negative thymidylate synthase immunohistochemical staining (magnification, x200). (C) Positive excision 
repair cross‑complementing 1 immunohistochemical staining (magnification, x200).
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to zoledronic acid (24,28‑30). Denosumab has been recently 
included in the treatment in combination with chemotherapy 
against disseminated carcinomatosis of the BM (9). In the 
present case, denosumab may also have served a role in adding 
to the aggressive intensive therapy, resulting in remission of 
DIC.

In conclusion, in cancer patients with DIC, clinicians 
should consider DCBM in the differential diagnosis and 
should perform a BM biopsy without delay to obtain a defini-
tive diagnosis. Once DCBM with DIC is diagnosed, rapid and 
appropriate treatment management should be performed. An 
early diagnosis of DIC and the administration of systemic 
chemotherapy and aggressive supporting anti‑DIC therapy 
may offer certain patients the possibility of recovery from 
DIC, as described in the current case.
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