



Case report
 Neuroendocrine Carcinoma Presenting as Liver Abscess
 ABSTRACT 
Almost 90% of Neuroendocrine carcinoma’s arise in the lungs and are well described, however, NECs of the stomach, represent <1% of stomach malignancies, and carrying an annual incidence rate of 0.5%. This has created difficulties in describing the natural history of this condition and establishing evidence based guidelines directing management. The rarity of NECs of the stomach has been established, but a relatively smaller percentage of them represent small cell carcinomas (~35%), further pushing the rarity of this case. The presentation is usually nonspecific with symptoms occurring due to mass effect, ulceration, bleeding or invasion into local structures. While there are prior case reports that address gastric NECs, we hope to bring a unique presentation of this condition with a detailed description of its management. This case report highlights the importance of a multidisciplinary approach in decision making, optimizing patients and planning treatment. A 76 year old female presented to the emergency complaining of epigastric pain beginning a year ago but worsened over the past month. During the course of our workup, A triphasic CT revealed a malignant looking gastric ulcer with raised edges appearing to have perforated the left lobe of the liver where there was a multiloculated lesion suspicious of an abscess. Biopsies sent for histopathology revealed cells with markedly atypical hyperchromatic nuclei suggestive of a high grade neuroendocrine neoplasm with a Ki-67 reaching 90%.Surgical intervention was indicated after a MDT discussion. Nutritional optimization was achieved via an NJ feeding tube. The patient underwent a subtotal gastrectomy with left lateral segmentectomy of the liver and creation of a gastro-jujenostomy and jejuno-jejunostomy. Final histopathology analysis of the resection revealed Grade III poorly differentiated small cell neuroendocrine carcinoma with lymphovascular and perineural invasion with greatest diameter measuring 3cm and 7/29 lymph nodes positive. The follow up PETCT Gallium DOTATATE scan showed no metabolically active disease in the upper abdomen. 
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INTRODUCTION
Accounting for only 0.5% of all malignancies, neuroendocrine neoplasms (NENs) represent a rare group of tumors that are derived from neuroendocrine cells. Since they were first discovered by Rudolf Heidenhain in 1870 [1], NENs have gone through a continuous process of study and research that is yet to slow down. Due to a combination of factors, most notably rarity of incidence and lack of data, this disease entity has suffered from lack of standardization, ranging from a universal classification scheme to a consensus on most optimal treatment options. Even more than 140 years after they were first discovered, new subtypes are being described for the first time and classification systems continue to be updated.
NENs mostly consist of neuroendocrine tumors (NETs), which are well differentiated slowly growing neoplasms. But 10-20% of NENs present as neuroendocrine carcinomas (NECs), a highly aggressive neoplasm characterized by its poor differentiation and rapid rate of proliferation [2]. While almost 90% of NECs arise in the lungs and are well described, extrapulmonary NECs remain a victim of their own low incidence and wide variety of sites of occurrence. This is evident in NECs of the stomach, representing <1% of stomach malignancies, and carrying an annual incidence rate of 0.05 per 100,000 (~0.5% of all NECs). This has created difficulties in describing the natural history of this condition and establishing evidence based guidelines directing the management.
While there are prior case reports that tackle gastric NECs, we hope to bring to the table a unique presentation of this condition with a detailed description of its management and follow up.
CASE PRESENTATION: 
A 76 year old female presented to the emergency complaining of fever and abdominal pain, localized to the epigastrium beginning a year ago but worsened over the past month. She also had associated nausea and postprandial fullness. Physical examination revealed pain worse with palpation of the epigastrium but there was no visible mass or tenderness. 
WORKUP:
During the course of our workup, a triphasic CT was performed which revealed a malignant looking gastric ulcer with raised edges appearing to have perforated the left lobe of the liver where there was a multiloculated lesion suspicious of an abscess. 
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Fig 1: CT image showing a malignant ulcer along the lesser curvature of the stomach eroding into the liver resulting in a fluid collection
Additionally, there was a 1 cm lesion at the dome in segment 2 suspicious for metastasis. EGD and biopsy was advised. The liver abscess drained by IR revealed pus, however histopathology was negative for malignancy. An EGD was performed which showed a malignant ulcer at the incisura eroding the gastric wall.
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Fig 2: CT image showing enlarged lymph nodes adjacent to the site of the malignant ulcer 
 Biopsies taken were sent for histopathology which revealed cells with markedly atypical hyperchromatic nuclei some with no evidence of nucleoli with several mitotic figures suggestive of a high grade neuroendocrine neoplasm. Immunohistochemical staining revealed cells positive with cytokeratin 7, TTF-1, cytokeratin AE1/AE3, synaptophysin, chromogranin, CD56 and P16 with a very high Ki-67 reaching 90%.
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Fig 3: H&E staining, 20X
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Fig 4: Chromogranin staining, 20X
MANAGEMENT:
Surgical intervention was indicated after a MDT discussion. Nutritional optimization was achieved via an NJ feeding tube along with multivitamins for a week prior to surgery. Sepsis control was achieved via IV antibiotics. Incentive spirometry and mobilization was encouraged in the preoperative period. The patient underwent a subtotal gastrectomy with left lateral segmentectomy of the liver and creation of a gastro-jujenostomy and jejuno-jejunostomy.
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Fig 5: Gross specimen showing site of liver abscess access by IR.
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Fig 6 and 7: Gross specimen showing tumor extension from the stomach to the liver
Postoperative nutrition was achieved via TPN bag infusions till the NJ feeds increased to pre-operative levels. Total length of stay was 8 days following which the NJ tube was removed after initiating oral feeds. Patient was discharged on oral acetaminophen, multivitamins and pantoprazole. 
Final histopathology analysis of the gastric resection revealed Grade III poorly differentiated small cell neuroendocrine carcinoma with lymphovascular and perineural invasion. The greatest measured diameter was 3cm with 7/29 lymph nodes positive. Histopathological analysis of the liver resection showed no evidence of malignancy.  A PETCT Gallium DOTATATE scan was ordered and oncology referral was done following which patient was started on a carboplatin and etoposide regimen. The follow up scan showed no metabolically active disease or residual abnormality in the upper abdomen.
DISCUSSION
EPIDEMIOLOGY/PRESENTATION
The rarity of NECs of the stomach has already been established, but it is of note that a relatively smaller percentage of them represent small cell carcinomas (~35%) when compared to pulmonary NECs (>95%)[2], further pushing the rarity of this case. The presentation is usually nonspecific, making it difficult to distinguish from other malignancies of the stomach. Symptoms can be due to mass effect, ulceration, bleeding, and invasion into local structures. In addition, about half (54.3%) also present at an advanced stage with distant disease.
One unique aspect regarding this presentation is the development of a liver abscess secondary to direct invasion of the carcinoma rather than metastasis. In regards to determining the etiology of liver abscesses where malignancy is suspected but not confirmed, research suggests that FNA may be inadequate and needle biopsy exhibits greater sensitivity[3][4]. Nevertheless, in this case not only was the FNA negative, but the histopathology results of the resected specimen showed no evidence of malignancy in the liver. This came as a surprise considering that the lesions in the stomach and liver were adjacent radiologically and attached physically. One possible explanation is that the tumor created a passageway for microorganisms in the stomach to make their way to the liver, leading to abscess formation adjacent to the carcinoma but free of any malignant cells. However, the possibility of a false negative histopathology results should not be ruled out.
DIAGNOSIS
Diagnosing NEC of the stomach requires histological evaluation of a tumor specimen, usually acquired using a punch biopsy during an EGD procedure. The presence of classic markers such as synaptophysin and chromogranin on histochemical staining confirms the neuroendocrine origin of the cells. And for the small cell subtype, it is given based on the appearance under the light microscope, which has a close resemblance to its counterpart in the lung [5].
STAGING
Staging NECs is based on integrated PET-CT scanning, specifically using the radiotracer fluorodeoxyglucose (FDG). While other PET-CT techniques using somatostatin based tracers (eg, Ga-68 DOTATATE, Ga-68 DOTATOC, or Cu-64 DOTATATE) are used for high-grade well differentiated NETs with success, research suggests they remain inferior to FDG tracers in detecting NEC metastases [6]. Tumor markers also hold little significance for diagnosing or staging NECs.
DISCUSSION & MANAGEMENT
The management options of gastric neuroendocrine tumors are often based on modalities used for small cell carcinomas of the lung due to the lack of available data. Treatment options often vary between surgical resection or palliative measures focused on chemotherapeutic agents.In our case, the patient underwent a subtotal gastrectomy with left lateral segmentectomy of the liver and creation of a gastro-jujenostomy and jejuno-jejunostomy. A study done analyzing long term surgical outcomes of gastric neuroendocrine carcinomas showed a 5 year survival rate of 75% after resection [7]. The decision to perform radical surgery on our patient was ratified by an extensive multidisciplinary team meeting where the diagnostic evaluation and proposed benefits of the different management options was done. In the case of our patient, the reasons to consider surgical intervention, however radical, was based on three main considerations. The patient was septic on presentation which made her ineligible for chemotherapy. Additionally, the liver abscess caused by the gastric ulcer eroding into the liver made it difficult to resume normal feeds for the patient, compromising her nutritional status. Lastly, the patient developed a drop in her hemoglobin due to bleeding while admitted in the hospital. Considering these factors, the MDT meeting agreed on a radical approach to treat this particular case. Evidence shows that such MDT meetings have led to a change in proposed therapeutic management in more than half (50.3%) of patients. [8].
Prior to surgery, the patient was strategically nutritionally optimized for a week in order to provide enhanced recovery in addition to surgical fitness. The importance of nutritional optimization has been vastly studied with evidence showing a statistically significant reduction in postoperative complications, length of hospital stay and overall mortality [9][10][11]. Following surgical resection, the histopathological analysis indicated the need for a postoperative chemotherapy regimen and the patient was put on a combination of carboplatin and etoposide. According to the NANETS consensus guidelines, cisplatin and etoposide are considered first line agents [12].  However, further research and evidence obtained from the NORDIC NEC3 study showed that carboplatin as compared to cisplatin was seen to have fewer cytotoxic effects with response rates reaching up to 31% [13][14]. However, these therapeutic agents were seen to be efficacious only in cases where the Ki-67 levels were >55%. Since our patient had a Ki-67 of >90% and we are optimistic that she will benefit from the combination regimen. 
This case report highlights the importance of a multidisciplinary approach in decision making, optimizing patients and strategically planning treatment. The rarity of the diagnoses adds to the interest of the case. 
CONCLUSION: 
Gastric neuroendocrine carcinomas are a rare subtype of neuroendocrine tumors that can present very insidiously. The diagnostic and management guidelines are currently based on NEC’s originating in the lung and thus require further research and clinical studies in order to maximize success rates and reduce mortality. This case report highlights the importance of a multidisciplinary approach in decision making, optimizing patients and strategically planning treatment. The rarity of the diagnoses adds to the interest of the case. 
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