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Abstract
BACKGROUND
Monomorphic epitheliotropic intestinal T-cell lymphoma (MEITL) is a rare primary intestinal T-cell lymphoma, previously known as enteropathy-associated T-cell lymphoma type II. MEITL is an aggressive T-cell lymphoma with a poor prognosis and high mortality rate. The known major complications of MEITL are intestinal perforation and obstruction. Here, we present a case of MEITL that was diagnosed following upper gastrointestinal bleeding from an ulcerative duodenal lesion, with recurrence-free survival for 5 years.

CASE SUMMARY
A 68-year-old female was admitted to our hospital with melena and mild anemia. An urgent esophagogastroduodenoscopy (EGD) revealed bleeding from an ulcerative lesion in the transverse part of the duodenum, for which hemostatic treatment was performed. MEITL was diagnosed following repeated biopsies of the lesion, and cyclophosphamide, doxorubicin, vincristine, and prednisone (CHOP) chemotherapy was administered. She achieved complete remission after eight full cycles of CHOP therapy. At the last follow-up examination, EGD revealed a scarred ulcer and 18Fluorodeoxyglucose (18FDG) positron emission tomography/computed tomography showed no abnormal FDG accumulation. The patient has been in complete remission for 68 mo after initial diagnosis.

CONCLUSION
To rule out MEITL, it is important to carefully perform histological examination when bleeding from a duodenal ulcer is observed.
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Core Tip: Monomorphic epitheliotropic intestinal T-cell lymphoma (MEITL) is a primary intestinal T-cell lymphoma with the known major complications of intestinal perforation and obstruction. We experienced a case of MEITL that was diagnosed after gastrointestinal bleeding from an ulcerative duodenal lesion, who survived for a long time after treatment. MEITL can present as gastrointestinal bleeding. In addition, although MEITL has a poor prognosis, patients with MEITL might survive for a long time if effective treatment is administered at an early stage. Therefore, it is important to perform thorough histological examination for the early diagnosis of MEITL in cases with bleeding duodenal ulcers.

INTRODUCTION
Monomorphic epitheliotropic intestinal T-cell lymphoma (MEITL) is a rare primary intestinal T-cell lymphoma newly defined by the 2016 revision of the World Health Organization, that was previously known as enteropathy-associated T-cell lymphoma (EATL) type II[1]. It arises from intestinal intraepithelial T lymphocytes and tends to behave aggressively[2]. EATL was originally categorized into two major groups, EATL type I and EATL type II. EATL type I is now simply classified as EATL, and it is strongly associated with celiac disease and occurs in Western countries. In this type, tumor cells are positive for CD3 and CD30 on immunohistochemistry staining, but negative for CD8 and CD56. On the other hand, EATL type II has been renamed MEITL, shows no definite association with celiac disease, and occurs in an Asian population. In this type of malignancy, tumor cells are positive for CD3, CD8 and CD56, but negative for CD30[3,4]. MEITL is most frequently found in the jejunum and ileum[5,6], and often presents with gastrointestinal perforation or obstruction[2]. MEITL is known to have a very poor prognosis due to treatment resistance and perforation or obstruction of the bowel at diagnosis or during the course of treatment[7]. Herein, we present a case of MEITL that was diagnosed following upper gastrointestinal bleeding from an ulcerative duodenal lesion, and who enjoyed recurrence-free survival for 5 years following treatment.

CASE PRESENTATION
Chief complaints
A 68-year-old female presented to the emergency department with melena.

History of present illness
The melena started a day before she consulted us. She had no past history of chronic abdominal symptoms suggesting the presence of celiac disease.

History of past illness
The patient had a history of hypertension and hyperlipidemia.

Personal and family history
She had no significant personal and family history.

Physical examination
Her body temperature was 36.4 ºC, blood pressure was 128/85 mmHg, and heart rate was 98 bpm with sinus rhythm. She had mild abdominal tenderness, but there was no obvious hepatosplenomegaly or lymphadenopathy. Digital rectal examination revealed melena.

Laboratory examinations
Laboratory tests indicated a hemoglobin level of 11.3 g/dL, blood urea nitrogen level of 26.0 mg/dL, and creatinine level of 1.64 mg/dL. Her serum lactate dehydrogenase level was 232 U/L (106- 211 U/L) and soluble interleukin-2 receptor level was 213 U/mL (145- 519 U/mL) (Table 1).

Imaging examinations
Urgent esophagogastroduodenoscopy (EGD) showed an ulcerative lesion with fresh blood clots in the transverse part of the duodenum (Figure 1A). Based on the location and shape of the lesion, we suspected not only a peptic ulcer, but also an ulcer caused by vascular malformation or malignancy. Therefore, we decided to interrupt the endoscopy and perform contrast-enhanced computed tomography (CT) scan, which showed slight localized contrast enhancement on the wall of the transverse part of the duodenum in the early phase of contrast injection (Figure 1B). No vascular lesions were observed, and there was no extravasation of contrast agent in the delayed phase. EGD was immediately resumed again for further observation of the lesion. When we removed the blood clots, a protruding vessel was seen at the base of the ulcer, which was coagulated using hemostatic forceps (Coagrasper; Olympus Corp., Tokyo, Japan) (Figure 1C).

Further diagnostic work-up
Following this hemostatic treatment, the patient was discharged from the hospital without re-bleeding. The lesion that caused the bleeding was suspected to be a malignant tumor of the duodenum based on its location. EGDs, including forceps biopsies from the ulcerative lesion, were performed three times after the initial hemostatic treatment. While the first and second biopsies revealed no malignancy, the third biopsy showed findings suggestive of malignant lymphoma. On pathological evaluation, diffuse proliferation of atypical medium-sized lymphoid cells was seen in the entire mucosa, along with a few intraepithelial lesions (Figure 2A and B). No necrosis was observed. Immunohistochemical analysis revealed that the cells were positive for CD3 and CD56, and negative for CD4, CD5, CD8, CD20 and EBER (Figure 2C-E). 
At this point, MEITL was suspected, and examinations for systemic lesions were subsequently performed. No abnormal lymphocytes were found on iliac bone marrow examination. 18Fluorodeoxyglucose (18FDG) positron emission tomography/CT (18FDG-PET/CT) showed nodular FDG accumulation in the wall of the transverse part of the duodenum, consistent with the findings of contrast-enhanced CT (Figure 3). There was no abnormal FDG accumulation in the systemic lymph nodes or other parts of the gastrointestinal tract. The results of total colonoscopy and random biopsies of the gastrointestinal tract were unremarkable.

MULTIDISCIPLINARY EXPERT CONSULTATION
Ayako Gamachi, MD, PhD, Chief of the Department of Diagnostic Pathology, Almeida Memorial Hospital; and Tsutomu Daa, MD, PhD, Professor, Department of Diagnostic Pathology, Oita University
Pathological evaluations of the duodenal biopsy samples were performed by expert pathologists. The results of immunostaining of the duodenal biopsy specimen were consistent with MEITL.

FINAL DIAGNOSIS
Based on the clinical course, features of the tumor and imaging evaluations, we diagnosed MEITL (previously EATL type II) confined to the duodenum.

TREATMENT
Cyclophosphamide, doxorubicin, vincristine, and prednisone (CHOP) chemotherapy was administered without a dosage reduction.

OUTCOME AND FOLLOW-UP
EGD performed after three cycles of CHOP therapy clearly showed that the ulcerative lesion in the duodenum had reduced in size (Figure 4A), and no atypical lymphoid cells were detected in biopsy specimens taken from the lesion. The patient tolerated the chemotherapy well and received eight full cycles of CHOP chemotherapy. 18FDG-PET/CT after the final cycle revealed no abnormal FDG accumulation in the transverse part of the duodenum. Therefore, we concluded that the patient had achieved complete remission (CR). EGD at the last follow-up examination revealed a scarred ulcer (Figure 4B), and 18FDG-PET/CT showed no abnormal FDG accumulation (Figure 5). The patient has been in CR for 68 mo after the initial diagnosis.

DISCUSSION
Our experience in this case highlights two important clinical points. First, MEITL can present as gastrointestinal bleeding, and not just as intestinal perforation and obstruction. Second, patients with MEITL can survive for a long time if effective treatment is administered early.
MEITL is a primary intestinal T-cell lymphoma previously known as EATL type II[1]. It is a rare intestinal tumor, accounting for 1.7% of all malignant lymphomas[8] and less than 10%-16% of gastrointestinal lymphomas[9]. MEITL differs from EATL (previously EATL type I) in that it predominantly affects Asian populations and is not associated with celiac disease[10]. Histologically, it consists of monomorphic small- to medium-sized cells that usually express CD3, CD8 and CD56, but not CD30[3,4]. Positive rates for CD8 and CD56 were reported to be 63-79% and 73-95%, respectively[8,11]. The present case had no past history of chronic abdominal symptoms suggestive of the presence of celiac disease. Histopathological examination revealed an infiltration of atypical medium-sized lymphoid cells in the entire mucosa, along with intraepithelial lesions, and immunostaining was positive for CD3 and CD56 and negative for CD5 and CD8, leading to the diagnosis of MEITL.
Our MEITL patient presented with gastrointestinal bleeding and not intestinal perforation or obstruction. More than 50% of MEITL cases are diagnosed as a result of intestinal perforation or obstruction, and emergency surgery is required in about 40% of them[9,12]. In contrast, MEITL is less frequently detected as a result of gastrointestinal bleeding. A search of the PubMed database found four case reports of MEITL or EATL that presented with gastrointestinal bleeding at the first diagnosis[13-16] (Table 2). There was a male preponderance (80%) among the five cases, and all the patients were aged above 60 years including our patient. Two cases had lesions in the jejunum, two in the stomach, and only our case had a lesion in the duodenum. Most of them showed ulcerative lesions. Only one case had a perforated lesion. Four of the five patients were diagnosed with MEITL and one with EATL. Chemotherapy was administered in four cases, and surgery was performed in two cases. To the best of our knowledge, this is the first case of MEITL that was treated with an endoscopic procedure for upper gastrointestinal bleeding. In terms of the outcomes, two cases, including our case, survived for more than 24 mo, and the two cases with gastric involvement died at 13 mo. Although it was previously reported that the median overall survival of all types of MEITL is 7 mo[11,17], the cases diagnosed after gastrointestinal bleeding had a relatively good prognosis.
In a histopathological study of a case of MEITL with perforation, tumor cells positive for TIA-1 or Granzyme B, a cytotoxic molecule, were reported to have markedly infiltrated all layers of the intestinal wall[18,19]. This suggests that MEITL easily penetrates the gastrointestinal tract by growing destructively through all its layers, resulting in a relatively lower incidence of gastrointestinal bleeding. 
Our case suggests that patients with MEITL might survive for a long time if effective treatment is administered at an early stage. MEITL is an aggressive T-cell lymphoma with a very poor prognosis and high mortality rate[20]. The median overall survival was previously reported as 7 mo[11,17], and the 5-year survival rate was reported as 20%, with a 5-year failure-free survival rate of 4%[8]. Surgery, chemotherapy and radiotherapy are all used to treat MEITL, although these treatments have shown poor overall outcomes[21]. Although several studies have demonstrated the benefit of autologous stem cell transplantation[22-25], there is no standardized treatment strategy. Moreover, MEITL often requires emergency surgery due to intestinal perforation or obstruction, and the lesion has usually spread before it is diagnosed[26]. Unfortunately, most patients are unable to receive effective chemotherapy due to their poor performance status and severe malnutrition at the time of diagnosis[27]. On the other hand, in a study of 26 patients with MEITL, the prognosis of non-perforated cases was significantly better than that of perforated cases, suggesting that early treatment before perforation might improve the prognosis of MEITL[28]. The present case has shown the most favorable prognosis to date, because we were able to diagnose MEITL at an early stage due to her presentation with upper gastrointestinal bleeding, and hence performed chemotherapy while the patient was in good general condition. In the previously reported cases shown in Table 2, as well, the prognosis tended to be relatively good in cases that were diagnosed after hemorrhage. This is probably because the lesion was perforated in only one case and the other cases were able to start chemotherapy before perforation. This suggests that gastrointestinal bleeding is an important sign that can lead to early diagnosis and treatment of MEITL. 
So far, only one other case of MEITL with a failure-free survival for more than 5 years has been reported[29]. This case was diagnosed early by the finding of only chorionic changes (white villi) without a mass or ulcer, and CHOP therapy was started before perforation. Ishibashi et al[30] reported that edematous and granular mucosae with or without villous atrophy are characteristic findings of prodromal lesions of MEITL in the small intestine or duodenum. Even in the absence of obvious masses or ulcers, it is important not to overlook such micro-changes in the gastrointestinal mucosa to facilitate the early diagnosis of MEITL.
Another point to note is that the diagnostic ratio of intestinal T-cell lymphoma (ITCL) by endoscopy, including tissue biopsy, is low. Sun et al[31] reported that out of 34 ITCL patients who underwent endoscopy, eight patients (23.5%) were definitively diagnosed with ITCL by histology. Daum et al[32] also reported that only 21% of intestinal non-Hodgkin lymphomas were diagnosed endoscopically. In the present case as well, a total of three tissue biopsies were required before the final diagnosis of MEITL. The following are some of the reasons for this: (1) Tissue specimens from endoscopic biopsy are usually not sufficiently large to allow correct diagnosis; (2) ITCL is known to be primarily located in the submucosa and smooth muscle, and it is difficult to detect the lesion from biopsy specimens through the mucosal layer; and (3) The disease is easy to overlook because of its rarity. Hence, a tissue biopsy of ulcerative gastrointestinal lesions should be performed carefully from the base of the ulcer, while considering the possibility of malignant lymphoma.

CONCLUSION
We report a case of MEITL diagnosed after upper gastrointestinal bleeding from an ulcerative duodenal lesion, with recurrence-free survival for 5 years after chemotherapy. MEITL can present as gastrointestinal bleeding, and not only as intestinal perforation and obstruction. In addition, although MEITL is an aggressive T-cell lymphoma with a poor prognosis, patients with MEITL can survive for a long time if effective treatment is administered early. Therefore, it is important to carefully perform histological examination to rule out MEITL when bleeding from a duodenal ulcer is observed.
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Figure Legends
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Figure 1 Endoscopic images and abdominal contrast-enhanced computed tomography scan images on initial examination. A: Esophagogastroduodenoscopy showed an ulcerative lesion with fresh blood clots in the transverse part of the duodenum; B: Contrast-enhanced computed tomography scan showed a slight localized contrast effect on the wall of the transverse part of the duodenum (arrow); C: When the blood clots were removed, a protruding vessel was observed at the base of the ulcer (arrow).
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Figure 2 Histological and immunohistochemical analyses. A: Hematoxylin-eosin staining showed infiltration of medium-size atypical lymphoid cells in the mucosa; B: Lymphoid cell infiltration was also observed in the epithelium (arrow); C: Lymphoid cells expressed CD3; D: The lymphoid cells were CD8 negative; E: Lymphoid cells were CD56 positive. Magnification 200× (A, C-E) and 400× (B). 
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Figure 3 Pre-treatment 18Fluorodeoxyglucose positron emission tomography/computed tomography images. 18Fluorodeoxyglucose positron emission tomography/computed tomography showed abnormal nodular accumulation in the wall of the transverse part of the duodenum (arrow). 
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Figure 4 Follow-up endoscopic examinations. A: Esophagogastroduodenoscopy (EGD) after three cycles of cyclophosphamide, doxorubicin, vincristine, and prednisone therapy revealed that the ulcerative lesion had clearly reduced in size; B: EGD performed 60 mo after complete remission showed a scarred ulcer. 
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Figure 5 Follow-up 18Fluorodeoxyglucose positron emission tomography/computed tomography at 60 mo after complete remission. 8Fluorodeoxyglucose positron emission tomography/computed tomography showed no abnormal fluorodeoxyglucose accumulation.


Table 1 Laboratory data on admission
	Items
	Data
	Reference 
	Items
	Data
	Reference
	Items
	Data
	Reference

	WBC
	6720 /μL
	3500-9100
	TP
	7.5 g/dL
	6.4-8.4
	γ-GTP
	12 U/L
	16-73

	RBC
	393 × 104 /μL
	376-500
	Alb
	4.5 g/dL
	3.6-5.2
	Na
	140 mEq/L
	135-146

	Hb
	11.3 g/dL
	11.3-15.2
	BUN
	26.0 mg/dL
	6-22
	Cl
	107 mEq/L
	96-108

	Hct
	34.2%
	33.4-44.9
	Cre
	0.81 mg/dL
	0.40-0.80
	K
	4.4 mEq/L
	3.5-5.0

	MCV
	87.0 fL
	79-100
	T-bil
	0.5 mg/dL
	0.2-1.2
	CRP
	0.08 mg/dL
	0-0.23

	MCHC
	33.0%
	13.0-36.9
	CK
	140 U/L
	43-165
	sIL-2R
	213 U/mL
	145-519

	Plt
	21.4 × 104 /μL
	13.0-16.9
	AST
	31 U/L
	13-33
	HBs Ag
	(-)
	(-)

	PT
	68%
	70-130
	ALT
	12 U/L
	6-30
	HCV Ab
	(-)
	(-)

	APTT
	38.5 s
	24-39
	LDH
	232 U/L
	106-211
	HTLV-1 Ab
	(-)
	(-)

	
	
	
	ALP
	220 U/L
	100-340
	　
	　
	　


WBC: White blood cell; RBC: Red blood cell; Hb: Hemoglobin; Hct: Hematocrit; MCV: Mean corpuscular volume; MCHC: Mean corpuscular hemoglobin concentration; Plt: Platelets; PT: Prothrombin; APTT: Activated partial thromboplastin time; TP: Total protein; Alb: Albumin; BUN: Blood urea nitrogen; Cre: Creatinine; T-bil: Total bilirubin; CK: Creatine Kinase; AST: Aspartate transaminase; ALT: Alanine transferase; LDH: Lactate dehydrogenase; ALP: Alkaline phosphatase; γ-GTP: γ-glutamyl transpeptidase; Na: Sodium; Cl: Chloride; K: Potassium; CRP: C-reactive protein; sIL-2R: Soluble interleukin-2 receptor; HBs Ag: HBs antigen; HCV Ab: HCV antibody; HTLV-1 Ab: HTLV-1 antibody.

Table 2 Case reports of enteropathy-associated T-cell lymphoma and monomorphic epitheliotropic intestinal T-cell lymphoma presenting gastrointestinal bleeding
	Case
	Ref.
	Age/Sex
	Symptom
	Location
	Macroscopic finding
	Perforation
	Diagnosis
	Treatment
	Outcome

	1
	[13]
	76/M
	Gastrointestinal bleeding
	Jejunum
	Ulcer
	Yes
	EATL
	Operation → chemotherapy
	24 mo/alive

	2
	[14]
	77/M
	Positive for fecal occult bleeding
	Jejunum
	Ulcer, stenosis
	No
	MEITL
	Operation
	NA

	3
	[15]
	68/M
	Melena
	Stomach
	Ulcer (type 3 tumor)
	No
	MEITL
	Chemotherapy
	13 mo/death

	4
	[16]
	65/M
	Gastrointestinal bleeding
	Stomach
	NA
	No
	MEITL
	Chemotherapy
	13 mo/death

	5
	Our case
	68/F
	Melena
	Duodenum
	Ulcer 
	No
	MEITL
	Chemotherapy
	66 mo/alive


NA: Not available; MEITL: Monomorphic epitheliotropic intestinal T-cell lymphoma; EATL: Enteropathy-associated T-cell lymphoma.
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