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Abstract
BACKGROUND
Pancreatic adenocarcinoma is an aggressive malignancy with a high propensity to metastasize. Esophageal metastasis manifesting as dysphagia is rarely reported in the literature and has not to our knowledge been reported prior to the appearance of the primary disease.

CASE SUMMARY
A patient presented with progressive dysphagia to solids and a persistent earache. Computed tomography of the neck and chest revealed a 3.0 cm × 1.8 cm heterogeneous mass originating from the upper third of the esophagus, necrotic cervical and supraclavicular lymphadenopathy, and bilateral pulmonary nodules. She underwent a core needle biopsy of a right cervical node, which suggested a well-differentiated adenocarcinoma of unknown primary. She had an upper endoscopy with biopsy of the esophageal mass suggestive of a well-differentiated adenocarcinoma. Positron emission tomography imaging revealed increased uptake in the esophageal mass, cervical, and mediastinal lymph nodes. She was started on folinic acid, fluorouracil, and oxaliplatin. Prior to initiation of cycle 8, the patient was found to have a pancreatic body mass that was not present on prior radiographic imaging, confirmed by endoscopic ultrasonography and biopsy to be pancreatic adenocarcinoma. CA19-9 was > 10000 U/mL, suggesting a primary pancreaticobiliary origin. 

CONCLUSION
Esophageal metastasis diagnosed before primary pancreatic adenocarcinoma is rare. This case highlights the profound metastatic potential of pancreatic adenocarcinoma.
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[bookmark: OLE_LINK119]Core tip: Pancreatic adenocarcinoma is an aggressive malignancy with a high mortality rate and propensity to metastasize. We present a rare case of metastatic pancreatic adenocarcinoma to the esophagus and cervical lymph nodes presenting as dysphagia and an earache months before the primary pancreatic mass was detected on radiographic imaging. This case highlights the highly aggressive nature of pancreatic adenocarcinomas and the metastatic potential early in the disease course. In the setting of metastatic adenocarcinoma of unknown primary, clinicians should consider the possibility of a pancreatic origin. 


INTRODUCTION
Pancreatic adenocarcinoma (PAC) is an aggressive malignancy that is often locally advanced and widely metastatic by the time symptoms manifest. It is the most common subtype of pancreatic cancer with an increasing incidence, a male predominance, a median age of 71-years-old, and an annual worldwide incidence of 1-10 cases per 100000 people[1]. It is the 4th leading cause of death from cancer in men and women, and is the 3rd leading cause of death due to solid tumors in the Unites States, with an estimated 5-year survival of 9%[1,2]. The most common sites of metastasis are the liver, peritoneum, lungs, bones, lymph nodes, and adrenal glands, though literature supports evidence of wide spread metastatic disease to many other organs[3]. 
Cancer can disseminate early in the disease course and can occur years before the primary malignancy is detected. This has been documented in various solid malignancies, including the breast, prostate, lungs, colon, kidneys, and malignant melanomas[4]. The following case illustrates a unique presentation of an earache and dysphagia due to PAC metastases months prior to the development of a primary pancreatic mass.

CASE PRESENTATION
Chief complaints
An 80-year-old female presented to the hospital with dysphagia to solids and a persistent right earache.

History of present illness
The patient’s symptoms started 3-mo ago when she noticed progressive and persistent right ear pain and dysphagia to solids associated with a 10-pound weight loss, fatigue, and generalized malaise. She had no other significant medical or surgical history. She had no history of gastroesophageal reflux, alcohol use, tobacco use, or family history of cancer.

History of past illness
The patient has no past medical history.

Physical examination
Vitals on admission were within normal variation, and physical exam was significant for bilateral supraclavicular lymphadenopathy. 

Laboratory examinations
Labs indicated a mild neutrophilic leukocytosis and normocytic anemia. Blood biochemistries, coagulation times including prothrombin, partial thromboplastin, and international normalized ratio, and electrocardiogram were within normal limits. 

Imaging examinations
[bookmark: _Hlk26803065][bookmark: _Hlk25160151]Computed tomography (CT) of the neck and chest revealed a 3.0 cm × 1.8 cm heterogeneous mass originating from the upper third of the esophagus that extended into the superior mediastinum, necrotic cervical and supraclavicular lymphadenopathy, and bilateral pulmonary nodules (Figure 1). Positron emission tomography (PET) imaging revealed an upper esophageal mass (SUV of 6.7), as well as bilateral lower cervical (SUV 5.1) and mediastinal (SUV 3.9) adenopathy consistent with metastatic disease (Figure 2). No abdominal uptake was visualized.

Further diagnostic workup, diagnosis, disease management
The patient underwent a core needle biopsy of her right cervical node, which demonstrated the presence of malignant mucin secreting glands on a background of extensively fibrotic stroma. Immunohistochemical staining was positive for Caudal Type Homeobox 2 (CDX-2), weakly positive for thyroid transcription factor 1, and HER-2 negative, indicative of an adenocarcinoma. She had an upper endoscopy which demonstrated a mass in the upper third of the esophagus (Figure 3A and B, Figure 4). Biopsies of the esophageal mass demonstrated glandular epithelium, high grade columnar dysplasia with papillary architecture, and nuclear crowding and hyperchromasia with overlying squamous epithelium. Flow cytometry of the esophageal biopsy reported a well-differentiated adenocarcinoma. The patient was initiated on folinic acid, fluorouracil, and oxaliplatin (FOLFOX) since the primary site of the malignancy was unknown. Repeat radiographic staging after 4 cycles of FOLFOX with CT scan of the neck, chest, abdomen, and pelvis demonstrated improvement of her primary mass and lymphadenopathy. Prior to initiation of cycle 8, the patient was hospitalized for significant dehydration and hypotension secondary to urosepsis. A CT of the abdomen and pelvis was concerning for new bibasilar pulmonary nodules, bilateral effusions, and a 1.8-centimeter mass in the body of the pancreas not previously seen on CT or PET imaging (Figure 4). CT of the chest further demonstrated bilateral supraclavicular, subcarinal, and subhilar lymphadenopathy concerning for disease progression. She underwent fine needle aspiration of a left cervical lymph node that yielded cytologic features consistent with adenocarcinoma (Figure 4). Flow cytometry of her pleural fluid also indicated metastatic adenocarcinoma. An endoscopic ultrasound with biopsy of her pancreatic body mass demonstrated infiltrating glands with cytologic atypia and abundant intracytoplasmic mucin with an associated desmoplastic stromal reaction, indicative of a well to moderately differentiated PAC (Figure 2B). There was no loss of normal mismatch repair expression, and absent PD-L1 expression. Her CA 19-9 was > 10000 U/mL, CA 125 was 309 U/mL, and CEA was 71.6 ng/mL, suggestive of a pancreaticobiliary origin of the metastatic adenocarcinoma. 

FINAL DIAGNOSIS
Ultimately, the primary etiology was suspected to be metastatic adenocarcinoma arising from the pancreatic body (Stage 4, T2N2M1). 

TREATMENT
The patient received 7 cycles of FOLFOX with initial interval improvement in metastatic disease. Before cycle 8 was initiated, she was noted to have disease progression. She opted for comfort care and hospice prior to initiation of alternative chemotherapy (Figure 5).

OUTCOME AND FOLLOW-UP
After noting disease progression, the patient and her family chose to focus on quality of life rather than pursuing further treatment and opted for hospice care. She passed away 11 mo after her initial presentation.

DISCUSSION
PAC has the capability to metastasize early in the disease course and present with symptoms related to locally or systemically advanced disease, posing a significant treatment obstacle that ultimately contributes to its high mortality rate. Carcinogenesis of PAC follows a series of stepwise mutations causing the normal mucosa to transform into an invasive malignancy[5]. It can be divided into three phases: acquisition of driver mutations, clonal expansion, and introduction into local and distant microenvironments[6]. The three most frequently described malignant precursors include pancreatic intraepithelial neoplasia, mucinous cystic neoplasms, and intraductal papillary mucinous neoplasms[5]. PanIN is the most common precursor in PAC[5] and is most commonly associated with KRAS oncogene activation, which has been estimated to occur in up to 90% of PAC[7]. KRAS activation leads to uncontrollable cellular proliferation leading to clonal expansion. This often results in additional mutations in progeny cells, including the inactivation of tumor suppressor genes cyclin-dependent kinase inhibitor 2A, TP53, and SMAD4, the latter being associated with metastatic disease rather than tumor formation[8]. In sum, the time from the acquisition of the original driver mutations to the birth of the non-metastatic parental cell takes approximately 10 years, with at least 5 more years to acquire metastatic capabilities[9]. During the process of carcinogenesis, a subpopulation of cells can invade through the basement membrane and disseminate into the stroma and bloodstream[9]. However, cancer cells do not necessarily have to follow a pre-conceived dogma, and mouse models have demonstrated that dissemination can occur early in carcinogenesis, especially to sites of inflammation[10]. Though most of these cells do not survive[11], very few surviving cells are needed to establish metastasis[12], and it is possible that these cells become fully malignant prior to the primary tumor site invading into the pancreatic stroma. This unique case demonstrated the presence of metastatic disease that manifested prior to the presence of radiographically significant primary pancreatic disease on CT or PET imaging. A pancreatic mass was not present until 6 mo after the initial diagnosis of esophageal adenocarcinoma of unknown primary, which may indicate a profound metastatic potential very early in tumor carcinogenesis. 
Tumors arising from the body of the pancreas are uncommon, accounting for one-third of pancreatic neoplasms[13]. Ductal carcinoma is the most common subtype, which often presents late in the disease course[13] due to absence of biliary obstruction. By the time the mass is recognized on either physical exam or imaging, local infiltration, metastasis to regional lymph nodes, or hematogenous spread to distant organs has often begun[14,15]. The initial presentation of metastatic disease in the absence of imaging characteristics of PAC is uncommon. Ear pain is an atypical initial symptom of pancreatic cancer and was likely a result of distant lymphatic metastasis to the cervical lymph nodes. Dysphagia due to esophageal metastasis is a rare but documented symptom of pancreatic cancer that is seldom reported in the literature[16]. It can be one of the earliest manifestations of PAC yet is indicative of advanced metastatic carcinoma[17]. This case demonstrates that even in the absence of a primary pancreatic mass, patients found to have malignant dysphagia with an unknown primary should be monitored for the development of radiographically or clinically evident PAC.
Although CT and PET imaging are utilized in the staging workup, they may not be able detect occult lesions, a possibility in our patient’s case. For CT imaging, sensitivity ranges from between 67%-77% when identifying tumors less than 2 cm[18-20]. The sensitivity of FDG-PET imaging for PAC range from 61%-100%[21,22] but does not improve diagnostic detection of occult primaries when they were unknown[23], as was the case in this patient. 
Regardless if a mass was present on this patient’s pancreas on initial presentation, a concurrent primary esophageal adenocarcinoma or metastatic PAC cannot readily be distinguished by radiographic appearance alone. In this uncommon circumstance, the assessment of CA19-9 may be beneficial in clarifying the origin in certain circumstances. CA 19-9 is one of the most validated biomarkers for PAC, and while it can be elevated in both primary esophageal and PAC, levels > 200 U/mL in the presence of a pancreatic mass is virtually diagnostic of a primary pancreatic malignancy[24]. In an analysis of 24 case series, Ballehaninna et al[25] demonstrated that if the diagnostic threshold of CA 19-9 were increased to 1000 U/mL in pancreatic cancer, then the specificity was 99.8%, with a sensitivity of 41%. In a more recent study involving 26 case series, the sensitivity of CA 19-9 ranged from 79%-81% and specificity of 82%-90%[26]. It is unknown if the same specificity applies when using CA 19-9 to differentiate between two gastrointestinal adenocarcinomas of unknown primary. In this case, tumor markers at presentation were not evaluated. However, a CA 19-9 value would not have been diagnostic, nor would it change management in the radiographic absence of a pancreatic lesion using different imaging modalities. In addition, CA 19-9 can be elevated in malignancies other than pancreatic cancer (including cholangiocarcinomas) and many other benign pancreaticobiliary disorders including acute cholangitis, cirrhosis and other cholestatic diseases.
Adenocarcinoma found in the upper esophagus is an uncommon occurrence seldom encountered. While the esophageal carcinoma in the present case is likely an early manifestation of metastatic disease arising from an initially radiographically absent pancreatic primary, other etiologies must be considered. Another possible differential diagnosis with the rare but documented potential to result in the formation of an upper esophageal adenocarcinoma is a focus of gastric heterotopia. Ectopic gastric mucosa is typically an asymptomatic finding that is incidentally diagnosed during endoscopic biopsies, and has an estimated incidence ranging from 3.6%-10%[27,28]. If visualized endoscopically, gastric heterotopia is often a salmon colored round patch that is well demarcated from surrounding esophageal stratified squamous mucosa[29]. Histologically, gastric heterotopia has fundic type gastric mucosa with chief and parietal cells commonly in the absence of clinically evident reflux symptoms[28]. It is thought that ectopic gastric tissue stems from incomplete replacement of columnar epithelium with squamous epithelium during fetal development, or it is acquired later in life from chronic reflux, like the pathophysiologic development of Barrett’s esophagus[30-33]. 
Gastric heterotopia resulting in proximal esophageal adenocarcinoma is a rare occurrence, with less than 5 dozen cases reported. While the mechanism of invasive carcinoma arising from gastric heterotopia is unknown, it is possible that it occurs through a metaplasia-dysplasia cascade in a similar fashion invasive carcinoma arises from Barret’s esophagus[33]. In the setting of Barrett’s esophagus, intestinal metaplasia replaces the stratified squamous epithelial layer that normally lines the esophagus with mucin containing goblet cells scattered amongst a background of foveolar columnar epithelium[34]. In the rare occurrence of histologic progression to a neoplastic process, dysplasia of gastric mucosa or intestinal metaplasia may be present[29]. Interestingly, in adenocarcinomas attributed to proximal esophageal gastric heterotopia, intestinal metaplasia associated with BE is reported in approximately 5% of cases and only sporadically through case reports[35]. In the present case, esophageal biopsy demonstrated glandular epithelium, high grade columnar dysplasia with papillary architecture, and nuclear crowding and hyperchromasia with overlying squamous epithelium consistent with the esophageal mucosa. Histology consistent with gastric heterotropia was not found, making this possibility a less likely cause of the proximal esophageal carcinoma. 

CONCLUSION
PAC is an aggressive malignancy that has often metastasized by the time symptoms manifest. Metastatic disease presenting as an earache has not been described before in the literature and is indicative of the profound and potentially early metastatic potential of PAC. Furthermore, dysphagia due to esophageal metastasis is a rarely described and often early phenomenon in the disease course consistent with advanced disease. Metastatic PAC without a detectable primary mass is a unique clinical scenario and patients with esophageal metastasis of unknown primary lesions should be monitored closely for the interval development of PAC. While not diagnostic in the nascence of a primary lesion, CA19-9 may be useful in discerning whether PAC is the primary disease in certain circumstances.
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Figure Legends
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Figure 1 Computed tomography of the neck and chest. A: Axial view; B: Sagittal View. Heterogeneous and partially necrotic mass like enhancement dorsal to the larynx and upper trachea which appears to dorsally displace the visible portions of the esophagus. The mass measures approximately 3 cm transverse by 1.8 cm anterior-posteriorly, and extends craniocaudally into the superior mediastinum. There is Widespread metastatic and necrotic adenopathy involving cervical lymph nodes. 

[image: ]
Figure 2 Bilateral lower cervical (SUV 5.1) and mediastinal (SUV 3.9) adenopathy consistent with metastatic disease. A: Fused coronal positron emission tomography (PET)/ computed tomography (CT) imaging demonstrating an upper esophageal mass (SUV 6.7) as well as bilateral lower cervical adenopathy consistent w/ metastatic disease (SUV 5.1). A few mediastinal lymph nodes are FDG-avid, suspicious for metastatic disease (max SUV 3.9); B: Coronal PET/CT scout with similar uptake noted. PET: Positron Emission Tomography; CT: Computed Tomography.

[image: ]
Figure 3 Upper endoscopy which demonstrated a mass in the upper third of the esophagus. A: Upper endoscopy with a non-obstructing non-circumferential submucosal mass in the upper third of the esophagus; B: Endoscopy ultrasonography demonstrating 2.5 cm × 2.4 cm heterogenous, hypoechoic solid mass with irregular outer borders in the body of the pancreas. 


[image: Capture] 
Figure 4 Histologic preparation of right cervical lymph node core needle biopsy. A: Immunohistochemical stain for Caudal Type Homeobox 2 positive stain, 10 × magnifications; B: Immunohistochemical stain for thyroid transcription factor 1 weakly positive stain, 40 × magnification; C: Loss of lymph node architecture with several glands present on a background of fibrous stroma, 10 × magnification; D: Higher power view demonstrating cytologic atypia and abundant mucin, 20 × magnification. 
[image: C:\Users\tmheab8\Desktop\figure 5.PNG]Figure 5 Timeline summary of events. CT: Computed Tomography; LAD: Lymphadenopathy; PET: Positron Emission Tomography; FOLFOX: Folinic acid, fluorouracil, oxaliplatin; EUS: Endoscopic ultrasound; FNA: Fine Needle Aspiration.
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