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Gastric adenocarcinoma with bone marrow carcinomatosis 
complicated with cancer related thrombotic  

microangiopathy: A case report

Semih Gülle, Emin Taşkıran, Elif Gram, Sümeyye Ekmekçi,  
Zeki Sürmeli, Harun Akar

ABSTRACT

Introduction: Thrombotic microangiopathy 
is a common complication in cancer patients. 
Thrombotic microangiopathy occurs in 
association with a variety of malignancies, 
especially adenocarcinomas. The prognosis 
is not as favorable as in classical thrombotic 
thrombocytopenic purpura (TTP). Presentation 
may be either at an early stage of cancer 
or associated with disseminated disease. 
Case Report: We report a case of a 38-year-
old male affected by metastatic gastric 
adenocarcinoma, who first presented with 
thrombotic microangiopathy and melena. 
Esophagogastroduodenoscopy revealed 
advanced gastric cancer (AGC). The signet ring 
cell gastric cancer was diagnosed by biopsy. He 
was considered as cancer related thrombotic 
microangiopathy (CR-TMA). Despite receiving 
intensive therapy for CR-TMA, his clinical 
status worsened. Bone marrow biopsy led to a 
diagnosis of disseminated carcinomatosis of 
the bone marrow caused by AGC. Conclusion: 
Cancer related thrombotic microangiopathy 
is a devastating complication of malignant 
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diseases and mainly seen in late-stage 
metastasized carcinomas. The underlying 
cancers are pre-dominantly adenocarcinomas. 
There is increasing evidence that bone marrow 
infiltration, frequently seen in prostate, lung, 
breast, ovarian and gastric cancer, is associated 
with thrombotic microangiopathy. Before any 
form of therapy is initiated, several questions 
have to raised, such as whether TMA is primary 
or secondary to a metastatic carcinoma.
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INTRODUCTION

Thrombotic microangiopathy (TMA) is a common 
complication in cancer patients. Presentation may 
be either at an early stage of cancer or associated with 
disseminated disease. Occasionally, TMA may be one of 
the first manifestations of an occult cancer. 

ADAMTS13 (a disintegrin and metalloproteinase with 
thrombospondin motifs type 13) is a metalloprotease 
which limits platelet aggregation and microthrombi 
formation in the microcirculation by cleaving von 
Willebrand factor (vWF) between tyrosine-1605 
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methionine-1606 to generate a series of small molecular 
weight multimers. 

Defective regulation of vWF activity by a circulating 
ADAMTS13, is found in most idiopathic cases presenting 
with thrombocytopenia, microangiopathic hemolysis [1]. 
ADAMTS13 activity is not significantly reduced in these 
patients [2]. The pathogenesis of cancer-related TMA (CR-
TMA) is unclear, but probably four main pathophysiologic 
mechanisms were identified before: manifestations 
of cancer itself, complication of chemotherapy, in the 
setting of bone marrow transplantation and autoantibody 
or immunotoxins. The most important factor is 
endothelial damage from cancer itself. Fragmentation 
of erythrocytes as they pass through clogged arterioles 
gives rise to Coombs-negative hemolytic anemia with 
an elevated schistocyte count. Aggressive growth of 
tumors and secondary myelofibrosis may injure the main 
marrow vasculature, because of abnormal angiogenesis 
in the marrow [3]. This could result in release of ultra 
large vWF multimers (ULvWF). Fragmentation of red 
blood cells due to direct contact with intraluminal fibrin 
thrombi or tumor emboli within blood vessels may lead 
to TMA. Treatment of the underlying neoplasia as soon 
as possible is the mainstay of therapy and there is no role 
for plasmapheresis or plasma infusions [4].

CASE REPORT

A 38-year-old male with a past medical history of 
Crohn’s disease, receiving mesalazine and azathioprine 
therapy for the last three years was admitted to the 
emergency room with melena. Gastroscopy revealed 
intact gastric mucosa and bleeding ulcerated advanced 
gastric cancer (AGC) (Figure 1). The signet ring cell 
gastric cancer was diagnosed by biopsy.

On admission, laboratory results showed anemia, 
thrombocytopenia and schistocytes in peripheral blood 
smear. The patient was transfused five units of packed red 
blood cells and four units of platelet-rich plasma. Clotting 
tests revealed elevated D-dimer 1170 μg/mL; normal 
value <250 μg/mL, normal level of fibrinogen (210 mg/
dL; normal value >200 mg/dL) and a low platelet count 
6.0x103/μL; normal value 150–400x103/μL), a slightly 
higher level of INR, low haptoglobin levels, elevated serum 
LDH and indirect bilirubin levels which led us a diagnosis 
of cancer related thrombotic microangiopathy (CR-TMA). 
His electrolyte panel was normal with a BUN 12 and a 
creatinine 0.8. The remainder of his chemical profile was 
normal. Despite receiving intensive therapy for CR-TMA, 
his clinical status worsened. Bone marrow biopsy led to 
a diagnosis of disseminated carcinomatosis of the bone 
marrow caused by AGC (Figure 2). Thrombocytopenia of 
uncertain origin with slightly high INR, APTT, elevated 
D-dimer, normal fibrinogen, proofs of intravascular 
hemolysis and schistocytes in peripheral blood smear 
led us the diagnosis of TMA. We initiated combination 
chemotherapy with 5-flourouracil (5-FU) and cisplatin 

(CIS), which led to a significant improvement of the CR-
TMA. Now he is completing the 5th cycle of a planned six 
cycles of his treatment.

DISCUSSION

Cancer-related thrombotic microangiopathy (CR-
TMA) can complicate the development of a variety of 
cancers is characterized as microangiopathic hemolytic 
anemia (MAHA) with fragmented red blood cells. 
Although patients may have an established diagnosis 
with documented metastases, cancer related thrombotic 
microangiopathy (CR-TMA) can be a presenting feature 
of an occult malignancy. The CR-TMA is a devastating 
complication of malignant diseases and mainly seen 
in late-stage metastasized carcinomas. The underlying 
cancers are predominantly adenocarcinomas. 

There is increasing evidence that bone marrow 
infiltration, frequently seen in prostate, lung, 
breast, ovarian and gastric cancer, is associated with 
thrombotic microangiopathy (TMA). While a severe 
ADAMTS13 deficiency seems not to be the underlying 
pathophysiologic mechanism, bone marrow infiltration 
by carcinoma cells is strongly associated with TMA. 

Figure 1: Lesion lies from posterior wall of corpus to antrum 
with slightly depressed and ulcerated base.

Figure 2: Bone marrow biopsy showing (A) Pan CK7 positivity 
(magnification: x40), (B) Abundance of signet ring cells 
(magnification: x40).
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Bone marrow involvement by metastatic carcinoma is 
uncommon and typically represents a late manifestation 
of disease. Marrow infiltration can lead to intramedullary 
hemolysis with significant cytopenias and schistocytes on 
peripheral smear, mimicking TTP. 

In this case, the patient’s hematologic manifestations 
were the presenting features of his malignancy, 
creating a diagnostic dilemma. He had both thrombotic 
microangiopathy and severe bleeding AGC in admission so 
the diagnosis was able to delay. After endoscopy we aimed 
to treat bleeding presence severe thrombocytopenia and 
hemolytic anemia. After first resuscitation this process 
warrants searching for bone narrow metastases. Diagnosis 
could be delayed in these patients so clotting test analysis 
and peripheral smear should be cornerstones. 

CR-TMA can either be a presenting feature of an of 
the underlying cancer or reflect a bad prognostic course 
[5]. Clues to the presence of CR-TMA include respiratory 
symptoms, bone pain, myelemia or higher platelet 
count than in TTP [6]. In this context, bone marrow 
aspiration is a fast and gainful investigation to avoid 
plasma therapy and immunosuppressive drugs. Indeed, 
this severe and poor-prognosis disease requires prompt 
diagnosis and rapid initiation of specific chemotherapy 
directed to underlying cancer. Prompt diagnosis of CR-
TMA is critically important because unlike in TTP-HUS, 
therapeutic plasma exchange has not been shown to 
improve outcome in these patients [7, 8].

The mechanisms underlying CR-TMA are not clear 
yet. Hilgard et al. proposed that tumor emboli from 
disseminating carcinoma can activate platelets and 
promote fibrin deposition leading MAHA. Fontana et 
al. demonstrated that MAHA in the setting of metastatic 
carcinoma is not associated with a severe deficiency of 
the vWF-cleaving protease [9]. However, these should 
be interpreted with caution and trials may be required to 
confirm the role of severe deficiency of the vWF-cleaving 
protease.

CONCLUSION

We present herein a case of gastric adenocarcinoma 
complicated with CR-TMA. The patient is a 38-year-
old man with advanced gastric carcinoma (AGC) that 
had metastasized to his bone marrow. The results of 
laboratory studies revealed hemolytic anemia and 
thrombocytopenia; results of a bone-marrow biopsy 
confirmed the involvement by metastatic carcinoma. 
Before any form of therapy is initiated, several questions 
have to raised, such as whether TMA is primary or 
secondary to a metastatic carcinoma.
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