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Abstract 
Bone marrow metastasis from solid tumours typically occurs in advanced disease stages and rarely presents as the initial clinical manifestation. 
[bookmark: OLE_LINK3]Herein, we are reporting that a 65-year-old man was admitted with a history of gum bleeding during dental work. His medical history was reviewed, revealing clinical signs such as pallor and gum hypertrophy. Blood tests showed anaemia, leucocytosis, thrombocytopenia, and abnormal coagulation parameters. Based on these findings, a blood disorder was suspected, leading to a bone marrow examination. Unexpectedly, the marrow showed signs of metastatic deposits. To locate the primary tumour, a whole-body FDG PET-CT scan was performed, revealing FDG-avid enlarged lymph nodes in the para-aortic, para-oesophageal, and perigastric regions, as well as multiple abdominal lymph nodes. This case is presented to clinicians to highlight the importance of understanding metastatic patterns. The presentation posed a diagnostic challenge due to its rarity. Despite being metastatic initially, the tumour responded favourably because it harboured a targetable mutation. Recent advances in oncology indicate that a poor prognosis for metastatic disease is no longer inevitable if a targetable mutation is present. 
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Introduction 
Oesophageal cancer patients often present at an advanced stage when diagnosed. The most frequent sites of metastasis are the liver, followed by the lungs and bones [1]. Bone marrow metastasis in oesophageal cancers usually occurs in later stages and rarely appears as the initial symptom. In this case, we report a patient with oesophageal cancer who presented with haematological issues—such as anaemia, thrombocytopenia, and leucocytosis—due to widespread bone marrow involvement, rather than the common symptom of dysphagia associated with oesophageal carcinoma. 
Case Presentation 
A gentleman in his seventies visited our outpatient department with a history of excessive gum bleeding during a dental procedure at a peripheral centre. He was first investigated at that centre, where labs showed anaemia, thrombocytopenia, and leucocytosis—raising suspicion of a haematological disorder. A bone marrow aspiration was performed, revealing the presence of atypical cells. 
He later visited us with the results of his prior investigation. His medical history was documented, and he underwent a thorough evaluation. Physical examination revealed pallor and gum hypertrophy. His blood tests showed haemoglobin at 8.3 g/dl, TLC at 28,170 per mm³, platelet count at 38,000 per microliter, reticulocyte count at 1.3, LDH at 1358, albumin at 2.4, calcium at 10.8, aPTT at 30.6, INR at 1.4, and D-Dimer at 9399. Based on these results, a haematological disorder was suspected, so we repeated the bone marrow exam. To our surprise, it indicated a metastatic deposit, as illustrated in Figure 1, with FDG-avid hypodense liver lesions in segments VI and VII of the right lobe and diffuse patchy increased marrow uptake across the axial and appendicular skeleton, shown in Figure 2. 
[image: page2image65945808]
FIGURE 1: Bone marrow aspiration showing metastatic deposits (Jenner/Giemsa stain) 

Whole-body FDG PET-CT (18F-Fluorodeoxyglucose positron emission computed tomography) revealed FDG-avid enlarged lymph nodes near the para-aortic and para-oesophageal regions, abutting the oesophagus. It also showed FDG-avid enlarged lymph nodes around the stomach and multiple lymph nodes in the abdomen, as illustrated in Figure 2. 
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FIGURE 2: Coronal PET-CT images showing FDG-avid para-aortic and para-oesophageal lymph nodes
PET-CT (Positron emission tomography) 
CT (Computed tomography) FDG (18-Fluorodeoxyglucose) 
FDG avid hypodense liver lesions in segments VI and VII of the right lobe. Diffuse patchy areas of increased marrow uptake are observed in the axial and appendicular skeleton, as shown in Figure 3. 
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FIGURE 3: Diffuse patchy areas of increased marrow uptake in the axial and appendicular skeleton.
His serum CEA level was elevated at 3582 ng/ml, while CA19-9 (Cancer antigen 19 9) and AFP (Alpha-fetoprotein) remained within normal ranges. Further investigation with UGIE (upper gastrointestinal endoscopy) revealed a large hiatus hernia and a long segment of Barrett’s oesophagus at the lower oesophagus. A 1cm x 1.5cm eccentric, friable, flat, elevated lesion was found in the Barret’s segment, located 36 cm from the incisors. The stomach and duodenal mucosa appeared normal. 
A biopsy of the oesophageal growth revealed moderately differentiated adenocarcinoma. Additionally, EUS-guided FNAC from the precaval lymph node confirmed metastatic adenocarcinoma, as shown in Figure 4. 
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FIGURE 4: H&E 10X fragments showing normal glands replaced by neoplastic glands
H&E (Hematoxylin and Eosin) 
IHC (Immunohistochemistry) on the cell block was performed and reported as 3+ for Her2neu (Human epidermal growth factor receptor-2), as shown in Figure 5. 
The cancer-targeted gene panel identified a TP53 (Tumour protein-53) mutation in Exon-8, a low likelihood of MSI-H (Microsatellite Instability-High), and no significant oncogenic variants for KRAS (Kirsten rat sarcoma virus), HRAS (Harvey Rat Sarcoma Virus), NRAS (Neuroblastoma ras viral oncogene), BRAF (Raf murine sarcoma viral oncogene homolog B), PTEN (Phosphatase and TENsin homolog deleted on chromosome 10), and PIK3CA (phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha). His PD-L1 (Programmed Death Ligand 1) was positive, with a TPS (Tumour Proportion Score) of 8% and a CPS (Combined Positive Score) of 9. 
He was started on chemotherapy combined with targeted therapy (FOLFOX + Trastuzumab). He received a loading dose of Trastuzumab 6 mg/kg, followed by 4 mg/kg every two weeks, along with Oxaliplatin 85 mg/m², Leucovorin 400 mg/m², and 5-FU 2400 mg/m². (Initially, 65% of the calculated dose was administered in the first cycle due to his advanced age and poor performance status.) The patient responded well, allowing dose escalation in subsequent cycles based on his tolerance. After two chemotherapy sessions, his anaemia and thrombocytopenia improved (platelet count: 94,000/μL), indicating a response in his bone marrow to the treatment. He is currently on the same regimen, with a plan to complete twelve chemotherapy sessions. 
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FIGURE 5: Immunohistochemistry for Her neu 10 X: Brown staining right-hand corner 
This patient was initially assessed for a haematological disorder, but ultimately diagnosed with oesophageal cancer that had metastasised to the bone marrow. While oesophageal cancer commonly spreads to the lung, liver, bone, and brain, metastasis to the bone marrow is uncommon. In this case, the patient exhibited symptoms only related to this rare metastatic site. 
Discussion 
Carcinoma of the oesophagus ranks as the 8th most common cancer worldwide [2]. Its primary metastatic sites are lymph nodes and viscera, mainly the liver and lungs [3]. Bone marrow metastases are rare and usually occur in advanced stages [4]. Disseminated carcinomatosis involves widespread cancer cell infiltration in the marrow, leading to haematological issues and bone destruction [5], and is associated with a poor prognosis. Literature indicates that solid organ malignancies with disseminated carcinomatosis most often include gastric cancer, followed by lung, breast, and prostate cancers. Occasionally, oesophageal cancer may also cause diffuse marrow involvement [6,7]. Although dysphagia is the most common presenting symptom in oesophageal carcinoma [8,9], our patient presented with bleeding instead.
Oesophageal carcinoma is classified histopathologically into squamous cell carcinoma and adenocarcinoma. Among these, adenocarcinoma is the most common subtype to invade the bone marrow. Other primary sites with adenocarcinoma histology that frequently involve the marrow include the breast, stomach, prostate, and lung [6, 7, 10, 11]. 
Advanced-stage oesophageal cancer typically shows lymph node and visceral metastases. Bone involvement is seen in only 5% of patients. Several studies examining bone marrow involvement in oesophageal carcinoma indicate a high prevalence of BMM (bone marrow micro metastases) in locally advanced cases [12-14]. 
Bonavia et al.’s study [13] reported that 79.1% of patients with localised oesophageal cancer had positive bone marrow involvement, confirmed immunohistochemically, which contrasts with the low positivity of bone marrow aspirates. Therefore, there is a possibility that bone marrow micro-metastasis exists without any abnormalities being detected in bone scans, radiographic images, serum biochemistry, or haematological parameters. 
Chen YH's 2014 case report described a patient with oesophageal carcinoma exhibiting dural and bone marrow metastases, with a history of smoking and alcohol consumption. This patient experienced dysphagia and weight loss, unlike our case. Our patient had no history of smoking or alcohol, and did not present with dysphagia. Instead, bleeding was the only symptom. This makes the presentation markedly different from Chen YH's report. In that case, bone marrow micro metastases were identified during the metastatic work-up for oesophageal carcinoma; in contrast, we initially diagnosed bone marrow involvement, which was later confirmed to originate from oesophageal cancer. 
After reviewing various studies, we find that diffuse bone marrow involvement in oesophageal carcinoma cases is quite common. However, it is typically identified only in surgical or autopsy specimens [12-14]. Assessing bone marrow before surgery or neoadjuvant treatment is an important prognostic tool, as reported by Thorban et al [15]. Bone marrow micro metastases can be predicted with the help of angiogenic markers like VEGF in blood as well [16]; however, it is still not routinely practised. Bone marrow metastasis is not commonly diagnosed during initial metastatic assessments because guidelines prioritise detecting visceral metastases, which are the most frequently affected sites. 
Conclusions 
This rare case of metastatic oesophageal adenocarcinoma presented solely with gum bleeding as the initial symptom. It aims to remind clinicians of possible metastatic patterns. The main point is that, despite presenting at an advanced stage and initial diagnostic challenges, our patient responded very well to treatment. Advances in therapy and targeted treatments have improved outcomes, making metastatic disease less grim. 
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