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Extranodal NK/T-cell lymphoma(ENKTCL) and diffuse large B-cell lymphoma(DLBCL) are specific subtypes of non-Hodgkin lymphoma(NHL), which lack specific features and are difficult to diagnose. The clinical features of lymphoma and tuberculosis are similar, which are easy to be misdiagnosed and lead to delayed treatment. This report describes two cases, one that of a 34-year-old man who was diagnosed with epididymal tuberculosis because of fever, progressive epididymal enlargement, positive T-cell Spot Test(T-SPOT), and epididymal magnetic resonance imaging(MRI) suggesting possible epididymal tuberculosis. He was treated with anti-tuberculosis therapy for 1 month, but the patient’s epididymis continued to grow. Needle biopsy pathology and immunochemical examination showed an epididymal NK/T cell lymphoma, which gradually shrank after chemotherapy. Meanwhile, a 77-year-old female patient was reported who was diagnosed with adrenal tuberculosis because of fever, night sweats, abdominal pain, positive QuantiFERON-TB Gold(QFT) test, and adrenal tuberculosis detected by positron emission tomography/computed tomography(PET/CT). She received anti-tuberculosis treatment for 2 weeks, but her symptoms were not improved. Biopsy pathology and immunochemical examination showed adrenal diffuse large B-cell lymphoma, which deteriorated rapidly after chemotherapy and she finally died. In this report, epididymal NK/T cell lymphoma and adrenal diffuse large B-cell lymphoma are rare, and the disease develops rapidly. The diagnosis depends on pathological morphology and immunohistochemistry. Early detection, diagnosis, and treatment are crucial for the prognosis of patients.
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1 Introduction

Lymphoma is a group of diseases with malignant proliferation of lymphocytes, which are mainly divided into non-Hodgkin lymphoma (NHL) and Hodgkin lymphoma (HL) (1). Extranodal natural killer/T-cell lymphoma (ENKTCL) is a subtype of NHL. It often involves the human nasal cavity but can also be rarely seen in the human lung, adrenal gland, testis, and other body parts (2). Primary testicular lymphoma accounts for 1%-2% of NHL, 80% of which are diffuse large B-cell lymphoma (DLBCL). Testicular NK/T cell lymphoma is rare, and epididymal NK/T cell lymphoma is even rarer (3). DLBCL is a common subtype of NHL, with an incidence of about 25-40% (4). Patients usually present with progressively enlarged lymph nodes or extranodal space-occupying lesions. About 60% of patients have primary tumors in lymph nodes and 40% in extranodal organs. About 25% of DLBCL are found to involve the adrenal glands on autopsy, but primary adrenal lymphomas are rare, accounting for only 1% (5). Tuberculosis (TB) is a specific infectious disease caused by Mycobacterium tuberculosis, which can occur in all body systems, most commonly in the lungs (6). Extrapulmonary tuberculosis(EPTB) accounts for only 15% (7), and epididymal and adrenal tuberculosis belong to EPTB. The clinical features of lymphoma and TB are similar, such as fever, night sweats, fatigue, and unexplained weight loss. When combined with tuberculosis infection, pathological biopsy is not easy to obtain; lymphoma is easily misdiagnosed as TB, leading to delayed treatment and affecting the prognosis of patients (8). This report discusses the clinical presentation and diagnosis of epididymal NK/T-cell lymphoma and diffuse large B-cell lymphoma of the adrenal gland, as well as a review of the literature on the misdiagnosis of lymphoma and tuberculosis to minimize leakage and misdiagnosis to assist in proper clinical treatment, and to improve patient survival.




2 Case presentation



2.1 Case 1

A 34-year-old male patient was admitted to another hospital for fever and gradual enlargement of epididymis in August. The patient’s T-cell Spot Test(T-SPOT) and Purified Protein Derivative(PPD) tests were positive. Ultrasonography of the testis and epididymis showed irregular enlargement of the right and epididymis; a hypoechoic area in the right testis was 41×28mm, and the tail of the right epididymis was 28×27mm (Figure 1A). Magnetic Resonance Imaging(MRI) of the testis and epididymis showed soft tissue shadows in both testes, which showed equal hypointensity on T1WI equal hypointensity and uneven signal intensity on fat-suppression T2, and slightly higher signal intensity on DWI (Figure 1B). The possibility of epididymal tuberculosis was considered in other hospitals. The patient was treated with anti-tuberculosis therapy, and the epididymis continued to enlarge after 1 month of treatment. He subsequently visited our hospital; the laboratory test results are shown in Table 1. The pathology of the right epididymis puncture biopsy suggested atypical hyperplasia of T lymphocytes. The immunohistochemistry findings demonstrate positivity for CD3, CD20, Ki-67 (80%), CK, CD68, CD8, CD4, CD5, CD79a, CD56, GranB, TIA-1, BCL-2, and BCL-6, while WT-1 and CD10 are negative. Molecular pathology confirms positivity for EBER (Figure 2). Combined with immunohistochemistry and in situ hybridization results, ependymal NK/T-cell lymphoma diagnosis was made. The patient received chemotherapy and radiotherapy for 3 months, and the epididymis gradually shrunk.




Figure 1 | Ultrasonography and MRI of the testis and epididymis were performed. (A) Testis and epididymis B ultrasound: scale bar, 3.5 cm; (B) MRI of testis and epididymis: red arrows indicate enlarged testis and epididymis.




Table 1 | Laboratory results of epididymal NK/T-cell lymphoma patients' findings on admission.






Figure 2 | Immunostaining for cytokines in the right epididymis. (A) HE staining, × 200 magnification; (B) CD3 positive staining, ×200 magnification; (C) CD8 positive staining, ×200 magnification; (D) CD20 positive staining, ×200 magnification; (E) CD56 positive staining, ×200 magnification; (F) GranB positive staining ×200 magnification; (G) Ki-67 positive staining, ×200 magnification; (H) TIA-1 positive staining, ×200 magnification; (I) EBER (molecular diagnostics) positive staining, ×200 magnification. HE, hematoxylin-eosin.






2.2 Case 2

A 77-year-old female patient was admitted to another hospital due to afternoon fever, night sweats, nausea, vomiting, poor appetite, abdominal distension, abdominal pain, dizziness, fatigue, listlessness, insomnia, and weight loss for 20 days. The patient’s QuantiFERON-TB Gold(QFT) test was positive. Adrenal MRI revealed that the left and right sizes were approximately 73×73×51mm and 79×87×63mm, respectively. T1WI showed a slow signal, T2W, fat-suppression T2W showed an isointense and slightly hyperintense mixed signal, and an enhanced scan showed no noticeable enhancement (Figure 3A). Positron emission tomography/computed tomography (PET/CT) showed a soft tissue density mass of 67×47mm and 83×52mm in the left and right adrenal regions, respectively, with a flocculent blur surrounding it, and increased FDG metabolism with a max value of 32.6 to 33.6 (Figure 3B). The patient was treated with anti-tuberculosis therapy. There was no significant improvement in symptoms after 2 weeks of treatment. He subsequently visited our hospital; the laboratory test results are shown in Table 2. A right adrenal gland puncture biopsy suggested antacid staining (-) and PAS staining (-). The immunohistochemistry results show positivity for CD20, CD79a, Ki-67 (90%), Bcl-2, Bcl-6, MUM-1, C-myc, CD15, P53, CD22, and CD19, while CD3, CD5, CD10, ALK, CD30, HHV8, CD38, CyclinD1, and EMA are negative (Figure 4). In situ hybridization: EBER(-).FISH: The BCL6 isolation probe was negative, with a total number of 100 cells, of which 1% were isolated cells; the BCL-2 isolation probe was negative, with a total number of 100 cells, of which 2% were isolated cells; and MYC isolation probe was positive, with a total number of 105 cells, of which 71.43% were isolated cells. Combined with morphology, immunohistochemistry, and fluorescence in situ hybridization, the diagnosis of adrenal diffuse large B-cell lymphoma, the non-GCB type, was made. The patient was treated with chemotherapy but unfortunately died due to rapid deterioration 81 days after the initial symptoms.




Figure 3 | MRI and PET/CT of the adrenal glands. (A) Cross-sectional and coronal MRI images of the adrenal gland; (B) Coronal PET/CT images of the adrenal gland. The red arrow indicates the enlarged adrenal gland.




Table 2 | Laboratory results of adrenal diffuse large B-cell lymphoma patients' findings on admission.






Figure 4 | Immunostaining in the right adrenal gland for cytokines. (A) HE staining, × 200 magnification; (B) CD20 positive staining, ×200 magnification; (C) Ki-67 positive staining, ×200 magnification; (D) Bcl-2 positive staining, ×200 magnification; (E) Bcl-6 positive staining, ×200 magnification; (F) MUM-1 positive staining, ×200 magnification; (G) C-myc positive staining, ×200 magnification; (H) CD15 positive staining, ×200 magnification; (I) P53 positive staining, ×200 magnification; (J) CD22 positive staining, ×200 magnification; (K) CD19 positive staining, ×200 magnification; (L) CD10 negative staining, ×200 magnification. HE, hematoxylin-eosin.







3 Discussion

ENKTCL can be divided into nasal type (involving the nasal cavity and upper respiratory tract), non-nasal type (involving the skin, gastrointestinal tract, testes, and other organs), and disseminated type (involving multiple organs) (9). The incidence of ENKTCL varies significantly among different ethnic groups, and the disease mainly occurs in Asia (especially Japan, China, and Korea) and Central and South America. It is rarer in other regions (10). The pathogenesis of ENKTCL is mainly related to Epstein-Barr virus (EBV) infection, related gene abnormalities, abnormal activation of signaling pathways, and changes in the tumor microenvironment. The clinical manifestations of ENKTCL are atypical, and it is not easy to diagnose and treat early. About 30%-40% of patients will be accompanied by systemic symptoms such as fever, night sweats, and weight loss (11). The pathological features of ENKTCL are coagulation necrosis centered on blood vessels, mixed infiltration of various inflammatory cells, and panischemic necrosis of normal tissues. The EBV detection rate of ENKTCL is as high as 90%, which is this pathological type’s most important clinical feature (12). The pathology-specific immunophenotypes of ENKTCL showed CD56(+), CD3ϵ(+), TIA-1(+), Granzyme B(+), perforin(+), Ki-67(+), and EBER hybridisation(+) (13, 14). ENKTCL is highly invasive and vascular destructive, highly aggressive, and has a poor prognosis. The 5-year overall survival rate of nasal-type patients is about 54%, while the 5-year overall survival rate of non-nasal-type patients is only 34% (15). Epididymal NK/T cell lymphoma is sporadic among non-nasal type extranodal NK/T cell lymphomas, with only one documented case involving the epididymis reported to date. DU W et al. described a case in which a cytological examination of a right scrotal mass puncture performed at another institution initially suggested right epididymal tuberculosis. The PPD test was negative. To achieve a definitive diagnosis, a right epididymectomy was performed, and postoperative pathological assessment identified the condition as right epididymal non-Hodgkin lymphoma, specifically NK/T-cell lymphoma (16). Epididymal tuberculosis usually has an insidious onset and a long course of disease and often manifests as a unilateral painless mass with or without urinary tract irritation symptoms. Epididymal tuberculosis is difficult to differentiate from epididymal lymphoma only by clinical manifestations and physical examination. Clinically, epididymal tuberculosis should be suspected when there is a history of tuberculosis infection, the T-SPOT test or QFT test result is positive, epididymal CT examination shows epididymal enlargement, ring lesions, and nodular enhancement, and general antibiotic treatment is poor. However, an epididymal tumor should be suspected if the mass rapidly grows, with ill-defined borders, firm texture on palpation, and irregular surface characteristics. However, the final diagnosis was based on pathological examination (17). In general, due to the lack of specific clinical manifestations, imaging examination, and complex pathology, epididymal NK/T cell lymphoma easily leads to misdiagnosis and missed diagnosis, which should be paid enough attention in the diagnosis and treatment. Accurate pathological examination is the main basis for diagnosis. Early detection and diagnosis are of great significance for improving the survival of patients.

Primary Adrenal lymphoma (PAL) is usually bilateral than unilateral patients, accounting for 75% of the total incidence of PAL. The male-to-female ratio is 2∶1, and the elderly are more commonly affected (18). The etiology of PAL is still unclear, and its occurrence may be related to hematopoietic system abnormalities, immune system disorders, viral infections, and gene mutations. PAL lacks specific symptoms and signs and often manifests as abdominal pain, abdominal distension, lower back discomfort, unexplained fever, poor appetite and fatigue, and weight loss (19). DLBCL is the most common subtype of PAL, accounting for about 75% of all PAL cases. Histologically, the adrenal tissue is replaced by diffuse large lymphocytes. Based on the expression of related proteins detected by IHC, Hans classification system divided DLBCL into the following Germinal Center B-cell-like(GCB) type: CD10(+) or CD10(-), BCL6 (+)/MUM-1(-), and non-Germinal Center B-cell like(non-GCB) type: CD10(-), BCL6 (+), MUM-1 (+) or CD10(-), BCL6 (+) (20), non-GCB type DLBCL is often considered to be associated with poor prognosis (21). Adrenal diffuse large B-cell lymphoma (non-GCB type) is a relatively rare lymphoma, and its clinical manifestations are similar to adrenal tuberculosis. Jiang LM et al. reported a case involving a patient with a history of tuberculosis exposure and a positive T-SPOT test. Adrenal CT revealed bilateral adrenal gland enlargement, while adrenal biopsy pathology suggested granulomatous inflammation. The patient was clinically diagnosed with adrenal tuberculosis; however, no improvement was observed following anti-tuberculosis therapy. Subsequent lymphoma-related immunohistochemical analysis of the original specimen confirmed a diagnosis of adrenal peripheral T-cell lymphoma with granulomatous features (22). Adrenal tuberculosis is usually transmitted to the adrenal gland by Mycobacterium tuberculosis through the blood. Up to 12% of patients with adrenal tuberculosis have an asymptomatic infection, and clinical signs associated with primary adrenal insufficiency become evident only when more than 90% of the adrenal glands have been destroyed. Common symptoms included fatigue, weight loss, nausea, vomiting, diarrhea, abdominal pain, hyponatremia, and hyperkalemia. In the early stage of adrenal destruction by Mycobacterium tuberculosis, mass-like enlargement may occur, which should be differentiated from adrenal lymphoma. When the patient has evidence of tuberculosis infection, the T-SPOT test or QFT test results are positive, and the bilateral adrenal CT scan shows signs of nodular enlargement, thickening, and calcification, adrenal tuberculosis should be suspected, but the final diagnosis is based on pathological examination. Adrenal diffuse large B-cell lymphoma is a kind of malignant tumor with rapid progress and poor prognosis. Due to the atypical clinical manifestations and imaging examination, the incidence is low, which can easily be missed or misdiagnosed. Therefore, for patients with symptoms such as abdominal pain, unexplained fever, and weight loss, when unilateral or bilateral adrenal masses are found, this disease should be considered, and needle biopsy or surgery should be performed in time to confirm the diagnosis.

We reviewed PubMed and Web of Science papers using “lymphoma” AND “tuberculosis.” Only Case Reports were included. Based on the search results, Table 3 chronologically summarizes cases of misdiagnosis between lymphoma and tuberculosis reported in the English literature. Seventeen cases were identified, with disease sites including the prostate, central nervous system, lungs, lymph nodes, larynx, abdomen, stomach, and vertebrae (23–39). Among these, nine patients with lymphoma were initially misdiagnosed with tuberculosis. Four of these patients succumbed to the disease after receiving only anti-tuberculosis therapy, having been clinically diagnosed with tuberculosis based on medical history, physical examination, and auxiliary tests. Their conditions deteriorated following diagnostic anti-tuberculosis treatment and final histopathological and immunohistochemical analyses confirmed lymphoma. The remaining five lymphoma patients showed clinical improvement following appropriate management, including chemotherapy, bone marrow transplantation, or surgical intervention upon definitive lymphoma diagnosis. Conversely, eight cases of tuberculosis were initially misdiagnosed as lymphoma, but correct diagnosis and subsequent anti-tuberculosis treatment resulted in significant clinical improvement. Min Bai et al. described a patient whose initial biopsy pathology suggested prostate lymphoma. Following R-CHOP chemotherapy, the patient’s condition worsened; however, a repeat biopsy identified prostate tuberculosis, and recovery was achieved after appropriate anti-tuberculosis therapy (23). Mário Henrique Magalhães Barros et al. and Hideki Asakawa et al. reported cases in which biopsy pathology initially indicated cervical lymph node and gastric tuberculosis. However, these patients failed to respond to anti-tuberculosis treatment and repeat biopsies later confirmed cervical lymph node and gastric lymphoma, respectively (32, 38). These findings highlight the potential for diagnostic confusion between lymphoma and tuberculosis, emphasizing the need for early biopsy, histopathological analysis, and immunohistochemistry to establish a definitive diagnosis. In cases where a patient’s condition fails to improve with initial treatment, repeat or multiple biopsies should be considered to rule out an alternative pathology and ensure timely and appropriate therapeutic intervention.


Table 3 | Cases of misdiagnosis between lymphoma and tuberculosis have been reported in the English literature.



In this report, epididymal NK/T cell lymphoma and adrenal diffuse large B-cell lymphoma are specific subtypes of rare and challenging lymphomas. Both lymphoma and TB can involve multiple systems and organs, and their early clinical manifestations are not specific. However, the pathological diagnosis of lymphoma is affected by many factors, such as the location, staining, quality, duration of disease, and the experience of pathologists. When the pathology is inconsistent with the clinical diagnosis, multiple biopsies at different sites are more helpful to confirm the diagnosis. At the same time, in areas with a high incidence of TB, a positive TB immunological test is more common, and imaging examination may confuse lymphoma with TB. Therefore, in diagnosing adrenal lymphoma or tuberculosis, clinicians can not only make a diagnosis by biochemical and imaging examination results but also need to comprehensively analyze the patient’s symptoms, clinical signs, bacteriology, histopathology, and treatment efficacy.
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