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Abstract
BACKGROUND
Endoscopic ultrasound-guided fine needle aspiration or biopsy (EUS-FNA or FNB) has become a popular method for diagnosing various lesions of the gastrointestinal tract and surrounding tissue due to the accuracy and safety. To the best of our knowledge, no case report of severe infection after EUS-FNB of a solid lesion in the spleen has been described. Herein, we report a rare case of septic shock after EUS-FNB of a splenic mass.
CASE SUMMARY
A 45-year-old male patient presented to the outpatient clinic due to an incidentally detected splenic mass. A definitive diagnosis could not be established based on the abdominal magnetic resonance imaging. EUS of the spleen showed a 6 cm-sized, relatively well-demarcated, heterogeneous mass, and EUS-FNB with a 22G needle was performed. Ten days after the procedure patient developed septic shock and a splenic abscess was identified. Blood culture revealed growth of Granulicatella adiacens. After the treatment with antibiotics the patient underwent surgical resection, and the pathological examination showed diffuse large B-cell lymphoma. The patient received chemotherapy and he is in complete remission.
CONCLUSION
Infection of a splenic mass after EUS-FNB is a rare complication and prophylactic antibiotics might be considered.
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Core Tip: As the risk of infection after endoscopic ultrasound (EUS)-guided sampling of a solid organ is very low, prophylactic antibiotics are generally not recommended. However, our patient developed an abscess after EUS-guided fine needle biopsy of a splenic tumor. To the best of our knowledge, this is the first case of septic shock after EUS-guided fine needle biopsy of a splenic large B cell lymphoma and of an infection caused by Granulicatella adiacens during this procedure. Therefore, we suggest considering prophylactic antibiotic usage for EUS-guided sampling of splenic tumors.
INTRODUCTION
Endoscopic ultrasound (EUS)-guided fine needle aspiration or biopsy (FNA or FNB) has emerged as a popular and safe method for accurate diagnosis of various lesions of the gastrointestinal tract and adjacent organs. Splenic tumors are relatively rare and encompass a variety of benign and malignant diseases. Traditionally, percutaneous biopsies under ultrasound guidance have been performed for the diagnosis of these lesions. However, when the lesion is invisible by external ultrasonography, the procedure is impossible, and the complication rate of 5.3% has been reported[1]. EUS has an advantage of providing a clear image of the spleen through the gastric wall, and tissue sampling can be done with no intervening organs under real-time guidance with color Doppler, reducing major complications such as hemorrhage[2].
The incidence of infectious adverse events after EUS-FNA is less than 1%[3], and most of the severe infectious adverse events occur after EUS-FNA of cystic lesions. Therefore, current guidelines suggest antibiotic prophylaxis for the EUS-guided sampling of cystic lesions but for the sampling of solid lesions due to the very low risk of infection after the procedure[4].
Granulicatella adiacens (G. adiacens) is a catalase-negative, gram-positive coccus. It is a part of the normal flora of oral cavity, genitourinary and gastrointestinal tract rarely causing any disease. Reported infectious cases by G. adiacens include endocarditis and sepsis in immunocompromised patients and peritonitis, abscess, and severe infections in patients with prosthetic devices[5].
To the best of our knowledge, no case of severe infection after EUS-FNB of a splenic tumor and no case of sepsis by G. adiacens after EUS has been reported. We herein report the first case of septic shock due to G. adiacens after EUS-FNB of a splenic mass.
CASE PRESENTATION
Chief complaints
A 45-year-old male patient presented with an incidentally detected, 6 cm-sized splenic mass in the abdominal computed tomography (CT) after a traffic accident (Figure 1A).
History of present illness
He denied fever, night sweat, weight loss and abdominal pain but complained of mild low back pain due to the accident.
History of past illness
The patient had no previous medical history.
Personal and family history
The patient had no family history.
Physical examination
Physical examination revealed an enlarged spleen, two finger breadths below the left costal margin and no palpable lymph node enlargement.
Laboratory examinations
Laboratory findings showed slightly elevated aspartate aminotransferase (AST) of 54 U/L (normal 10-37 U/L) but normal lactate dehydrogenase (LDH), alanine aminotransferase (ALT), alkaline phosphatase (ALP), and bilirubin levels. Other examinations including complete blood count, C-reactive protein (CRP), coagulation profiles, and renal function tests were within normal limits.
Imaging examinations
Abdominal CT showed a 6 cm-sized hypodense mass with peripheral enhancing rim in the spleen (Figure 1A). Abdominal magnetic resonance imaging (MRI) revealed a 6 cm-sized splenic mass, which was heterogeneously hypointense on T1-weighted image (Figure 1B), hyperintense T-2 weighted image (Figure 1C) and peripheral enhancement with a central hypo-enhancing lesion on gadolinium-enhanced T1-weighted image (Figure 1D), which was considered as a rare splenic tumor such as sclerosing angiomatoid nodular transformation (SANT) of the spleen. 
Further diagnostic work-up
EUS-FNB using a 22G needle (EchoTip Procore®, Cook medical, Limerick, Ireland) was performed for pathologic diagnosis. EUS without contrast medium of the lesion demonstrated a 6 cm-sized, relatively well-demarcated, heterogeneously hypoechoic lesion in the spleen without any necrotic changes (Figure 2). Three needle passes were performed and three biopsy specimens and 8 cytology slides were made. No adverse events occurred during the one-day hospitalization for the procedure. The patient did not receive prophylactic antibiotics, due to the solid nature of the lesion. Histopathology revealed mostly blood clots and a few inflammatory cells and cytopathology was suspicious for poorly differentiated malignancy. Further laboratory exams are performed and splenectomy was planned. Laboratory findings showed elevated soluble interleukin-2 receptor of 3891 U/mL (normal 158-623 U/mL), decreased complement 3 of 69.1 mg/dL (normal 90-180 mg/dL), but normal immunoglobulin E of 15.6 IU/mL (normal 1.5-158 IU/mL) and complement 4 of 27.5 mg/dL (normal 10-40 mg/dL).
Clinical course
Ten days after the procedure the patient was readmitted due to pain in the left upper quadrant. He complained of nausea, vomiting and fever. He had suffered from chills for three days before readmission. On admission, his blood pressure was 70/40 mmHg, heart rate was 86/min, respiratory rate was 20/min, and body temperature was 38.4 °C. Laboratory findings showed leukocytosis of 19200/µL, hemoglobin 12.0 g/dL, platelet count 34000/µL, AST 102 U/L, ALT 55 U/L, ALP 426 U/L, total bilirubin 14.73 mg/dL, LDH 1300 U/L, and CRP 31.08 mg/dL (normal < 0.3 mg/dL). 
Abdominal CT and MRI, compared to previous results, revealed slightly increased splenic lesion. Abdominal CT revealed a 7 cm-sized low-density lesion (Figure 3A), MRI revealed a low signal lesion on T1-weighted image (Figure 3B) compared to initial MRI, much higher signal lesion on T2-weighted image with non-enhancing debris or necrotic portions inside (Figure 3C) and much lower signal with minimal peripheral enhancement showing a capsule development on gadolinium-enhanced T1-weighted image (Figure 3D), suggestive for abscess formation.
The blood culture revealed G. adiacens three days after readmission. The blood sample was cultivated in a liquid medium and it was identified by matrix-assisted laser desorption/ionization time-of-flight mass spectrometry.
FINAL DIAGNOSIS
Diagnosis of septic shock due to a splenic abscess caused by G. adiacens after EUS-FNB of a splenic tumor was made.
TREATMENT
Intravenous piperacillin/tazobactam was initially started to cover broad-spectrum antimicrobials due to his septic condition. After identifying the pathogen, G. adiacens, and piperacillin/tazobactam was changed to ampicillin/sulbactam. Patient’s condition, vital signs and laboratory findings improved. Intravenous antibiotics were administered for 12 d and the patient was discharged. After recovery from the infection, he got vaccination to reduce the risk of infections with encapsulated organisms after splenectomy. Splenectomy was performed 4 wk after vaccination, 40 d after the septic shock event.
Pathological finding of the resected splenic mass was consistent with diffuse large B-cell lymphoma (DLBCL) (Figure 4). 18F-Fluorodeoxyglucose (FDG)-positron emission tomography (PET) (Figure 5) and bone marrow biopsy were examined for staging, and there was no other organ involvement of lymphoma. Our patient was in Ann Arbor stage I with non-bulky (< 7.5 cm) mass and international prognostic index was 0 (age < 60 years, normal serum LDH, performance status 0, Ann Arbor stage I, and no extranodal disease)[6]. He underwent 4 cycles of chemotherapy with rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisolone (R-CHOP) after splenectomy[6].
OUTCOME AND FOLLOW-UP
He has followed up blood exams and CT every 6 mo and he is in complete remission until now, 20 mo after chemotherapy.
DISCUSSION
Our patient underwent EUS-FNB of a splenic mass and developed septic shock due to a splenic abscess. To the best of our knowledge, this is the first case of septic shock after EUS-FNB of a splenic lymphoma. Also, EUS-related infections caused by G. adiacens, rarely causing any disease, have never been reported before.
Conclusive diagnosis of a splenic mass by radiology is difficult because splenic tumors are relatively uncommon and different splenic tumors often share similar radiologic findings[7]. The most common primary malignant tumor of the spleen is lymphoma[8]. More often, lymphomatous involvement of the spleen is secondary and primary splenic lymphoma (PSL), defined as lymphomatous involvement of the spleen without peripheral lymph node involvement, is rare (< 1%)[9]. Imaging findings of splenic lymphomas (in the order of most to least frequent) are homogeneous splenomegaly, diffuse infiltration with miliary lesions, multiple tumoral foci, and a large solitary mass[10]. Splenic lymphomas present with hypodense in plain CT and hypo-enhancement in post-contrast CT[11]. Significant necrosis is observed often, especially in large tumors and large cell lymphomas[12]. In MRI, primary lymphomas show hypointense or nearly isointense on T1-weighted images, hyperintense on T2-weighted images, and mild or absent enhancement on gadolinium enhanced images[9].
SANT of the spleen is a benign vascular lesion consisting of multiple angiomatoid nodules surrounded by a dense fibrous tissue[13]. It commonly presents as a solitary and well-circumscribed splenic mass with smooth borders. SANT rarely cause symptoms and therefore, most SANT lesions are found incidentally[14]. MRI of the SANT shows heterogeneously hypointense on T1 and T2-weighted images and progressive enhancement with peripheral and septal enhancement in “spoke wheel” pattern in gadolinum-enhanced T1-weighted images[13]. We suspected SANT of the spleen in our patient because there was a solitary mass in the spleen without any other organ involvement and the splenic lesion showed peripheral enhancement in contrast enhanced T1 weighted image. Also, the splenic mass was found incidentally after a traffic accident and he had no subjective symptoms such as fever, night sweat, or bodyweight loss, which are known as the B symptoms of lymphoma[11]. However, conclusive diagnosis of the splenic lesion based on the radiologic studies was impossible and pathological confirmation was needed.
EUS-guided splenic biopsy has become popular due to the advantage of providing a clear image of the spleen through the gastric wall and safety and effectiveness for diagnosis of splenic tumors[2]. Until now, there has been no report of serious infection after EUS-FNB of splenic lesion. Therefore, we decided to perform EUS-FNB of the splenic mass in our patient.
The risk of infection associated with EUS-guided sampling of solid organs is low, compared with cystic lesions[3]. In a retrospective analysis of 16 cases of EUS-guided FNA of a focal splenic lesion, no infectious events were found[15]. Recent guidelines do not recommend prophylactic antibiotics for the FNA or FNB of solid masses and lymph nodes[3]. Based on the recommendations, we did not prescribe prophylactic antibiotics at the time of EUS-FNB of the splenic mass; however, our patient developed septic shock due to the splenic abscess 10 days after the procedure.
The risk factors of infection after EUS-guided sampling are cystic lesions regardless of the location, ascites, and pleural fluid around the lesions[16]. CT or MRI findings of the splenic mass in our patient had none of these risk factors. Necrosis is also a well-known risk factor for infection[17]. However, initial EUS of the spleen in our patient showed a solid mass without necrotic changes. Also, he had no other risk factors for infection such as diabetes mellitus. Laboratory findings before EUS-FNB showed no elevation of inflammatory markers. However, septic shock developed and a new splenic abscess was found in MRI obtained at readmission. Therefore, the splenic abscess and sepsis in our patient was likely due to EUS-FNB and his immunocompromised status, later proven as lymphoma.
Patients with hematologic malignancies usually have weak immunity and are vulnerable to bacterial infections, due to immunoglobulin abnormalities and complement system dysfunction[18]. Our patient also had decreased complement 3 level. Patients with advanced hematologic malignancies have high risk of bacteremia and sepsis after the gastrointestinal endoscopy[19]. As our patient was diagnosed with DLBCL, he had the susceptibility for a bacterial infection and sepsis after the EUS-FNB, and, consequently, a splenic abscess and septic shock developed.
Limited data are available regarding the incubation period for infection after EUS-guided sampling due to the rarity of this complication. In a systematic review and meta-analysis, infectious events after EUS-FNA of the pancreatic cystic lesions were reported to be 0.44% (19/5124 patients), and symptoms to suspect infection developed about 2 d to 7 d after EUS-FNA of pancreatic cystic lesions[20-23]. In several case series, mediastinal infection including abscess developed 2 d to 15 d after EUS-FNA of mediastinal masses or lymph nodes[24-27]. Our patient felt chillness 7 d after EUS-FNB and septic shock developed after 10 d of the procedure. Initial evaluation of the splenic lesion including CT, MRI, and EUS showed no abscess formation, but MRI obtained on readmission showed a new abscess in the splenic mass. Therefore, it is likely that the splenic abscess was the infectious complication of EUS-FNB in our patient.
G. adiacens, formerly known as nutritionally variant streptococci (NVS), is present in the normal flora of the oral cavity, gastrointestinal and genitourinary tract and rarely causes any infection. When the infection occurs, it is most commonly presented as endocarditis or bacteremia, although meningitis, osteomyelitis, peritonitis, and infections of foreign bodies such as prosthetic devices have been reported[5]. So far, no case of splenic abscess or bacteremia due to G. adiacens after the EUS-FNB has been reported.
G. adiacens is associated with bacteremia in immunocompromised patients, especially, with hematologic malignancies. In a retrospective study that included 13 patients with NVS bacteremia, 77% of the them had hematologic malignancy[28]. Our patient had DLBCL of the spleen, and he might have been contaminated with the G. adiacens during the EUS-guided sampling of the splenic mass, leading to the splenic abscess, bacteremia, and septic shock.
The protective effect of prophylactic antibiotics in patients with hematologic malignancy has not been studied. No large scale, prospective studies on the effects of prophylactic antibiotics for the EUS-FNB of splenic tumors have been conducted, and further research is necessary. However, our case showed that prophylactic antibiotic usage might be considered in splenic tumor patients, taking into account lymphoma as the most common primary tumor of the spleen, to avoid severe infection after the EUS-guided sampling. In our patient, there was no other organ involvement of lymphoma and biopsy had to be performed at the spleen. However, because most splenic lymphomas are secondary and PSL is rare, looking for other organ involvement using various imaging studies including CT, FDG-PET and laboratory tests is important before EUS-FNB. If other organ involvement such as peripheral lymph nodes are found, biopsy can be performed at these sites to decrease the risk of infection.
Studies regarding bacteremia and infectious complication following EUS revealed that blood cultures were positive for various pathogens including viridans group streptococci, coagulase negative staphylococcus, and Gram negative bacilli[16,29]. There is no prospective randomized study in which antibiotics should be administered before the EUS-guided sampling. In the studies for antibiotic prophylaxis of EUS-guided sampling of pancreatic cystic lesions, fluoroquinolones or beta-lactams were used most often, because these antibiotics can cover both gram positive and gram negative organisms[4]. The optimal duration or dosage of antibiotic therapy has not been studied adequately as well. Most studies used prophylactic antibiotics intravenously at first, followed by orally for 3-5 d[4]. Therefore, although the effectiveness of antibiotics differs as local patterns of resistance, obtaining the susceptibility and source of infection, fluoroquinolones or beta-lactam antibiotics as prophylaxis, intravenously at first followed by oral administration could be used before EUS-guided sampling of a splenic mass. Further large scale, prospective studies are needed regarding the antibiotic prophylaxis of EUS-guided sampling.
CONCLUSION
Although EUS-FNB is considered a safe method and the risk of infection in the solid lesions is low, severe infection can occur after EUS-FNB of a splenic lymphoma. Therefore, prophylactic antibiotics for EUS-guided sampling of splenic tumors should be considered.
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Figure 1 Initial abdominal computed tomography and magnetic resonance imaging findings. A: Post-contrast phases of abdominal computed tomography showed a 6 cm-sized hypodense mass with peripheral enhancing rim in the spleen; B: T1-weighted abdominal magnetic resonance imaging showed a 6 cm-sized heterogeneously hypointense splenic mass; C: T2-weighted image showed heterogeneous hyperintense signal of this lesion; D: Gadolinium-enhanced T1-weighted image showed peripheral enhancement and a central hypo-enhancing lesion.
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Figure 2 Endoscopic ultrasound finding of the splenic mass. A: Endoscopic ultrasound showed a well-demarcated, heterogeneously hypoechoic mass without evidence of necrosis in the spleen; B: Endoscopic ultrasound-guided fine needle biopsy using a 22G needle was performed.
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Figure 3 Abdominal computed tomography and magnetic resonance imaging at the readmission. A: Abdominal computed tomography revealed a 7 cm-sized low-density lesion; B: T1-weighted magnetic resonance imaging (MRI) revealed a 7cm-sized hypointense mass with a lower signal compared to the initial MRI; C: T2-weighted MRI revealed much higher signal intensity of this lesion compared to the initial MRI with non-enhancing debris or necrotic portions inside; D: Gadolinium-enhanced T1-weighted image revealed a much lower signal lesion with minimal peripheral enhancement suspecting a capsule development, suggestive for abscess formation.
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Figure 4 Gross and microscopic findings of the resected splenic mass. A: Laparoscopic splenectomy showed about 6 cm-sized mass with central necrosis and abscess formation; B: Microscopic findings showed diffuse large B-cell lymphoma (hematoxylin-eosin staining, × 200).
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Figure 5 18F-fluorodeoxyglucose-positron emission tomography after splenectomy showed no other organ involvement of lymphoma.
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