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Primary follicular non-Hodgkin's lymphoma of the ureter:
A case report and literature review
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Abstract. Ureteral cancer is a rare type of neoplasm, with
the most prevalent forms including squamous cell carcinoma,
transitional cell carcinoma and adenocarcinoma. Ureteral
lymphoma is particularly uncommon, and forming a pre-oper-
ative diagnosis of the disease is often difficult. The current
study describes the case of a 31-year-old man presenting with
a space-occupying lesion located in the left lower ureter.
Follicular non-Hodgkin's lymphoma was diagnosed via
intraoperative frozen section and post-operative pathological
analysis. The affected ureteric segment was excised, and the
ureter was repaired by end-to-end anastomosis with inser-
tion of a double-J tube for internal drainage. The patient was
followed up for 10 months and presented with no signs of
recurrence. The current study affirms the importance of patho-
logical examination in the differential diagnosis of ureteral
neoplasms and the selection of an appropriate treatment.

Introduction

Ureteral cancer is rare malignant neoplasm of the ureter,
and is believed to be associated with environmental stimuli,
including tobacco use and exposure to benzidine and
[(-naphthylamine. The most prevalent forms of ureteral cancer
include transitional cell carcinoma (>80%), squamous cell
carcinoma (<10%) and adenocarcinoma (<1%), all of which are
highly malignant and are associated with a poor prognosis (1).
Ureteral lymphoma is extremely rare, most likely due to the
absence of lymphoid tissue in the ureteral wall (2). There are
limited descriptions of non-Hodgkin's lymphoma of the ureter
in the current literature, with data primarily reported as single
cases or small series.

The current study reports the case of a 31-year-old man
presenting with follicular non-Hodgkin's lymphoma, which
was subsequently treated with surgery; additionally, the diag-
nosis and treatment of malignant lymphoma of the ureter is
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discussed with reference to the present case and the relevant
literature.

Case report

In September 2013, a 31-year-old man was referred to the
Second Affiliated Hospital of Dalian Medical University
(Dalian, China) in 2013 presenting with pain and discomfort in
the lower left back. A urinary ultrasound revealed left kidney
hydronephrosis and left ureteral expansion. The patient did not
present with any marked clinical symptoms, including gross
hematuria, frequent micturition or urinary urgency. The blood
routine and biochemical parameters were within the normal
ranges, with the exception of an elevated serum creatinine
level of 143 mmol/l (normal range, 90-120 mmol/l). Voiding
urethrocystography was performed three times, however, the
results were negative. A computed tomography (CT) urogram
revealed a progressive, space-occupying lesion (measuring
20x16 mm) located in the lower left ureter; this was prelimi-
narily considered to be a ureteral tumor (Fig. 1). Emission CT
of the kidney indicated that renal function was impaired, as
evidenced by a marked decrease in the glomerular filtration rate
of the left kidney (29.7 ml/min; normal range, 40-60.0 ml/min)
and a compensatory increase in the glomerular filtration rate of
the right kidney (73.8 ml/min; normal range, 40-60.0 ml/min).

A flexible ureteroscopy was performed on the patient for
further examination, with the scope inserted 6 cm into the
left stoma; this identified luminal stenosis of the left ureter
presenting with a stiff ureteral wall. Pathological specimens
were not successfully acquired during this procedure, there-
fore, exploratory surgery was performed to form a definitive
diagnosis. During surgery, the lesion (measuring ~3x1 cm) was
observed to be located in the ureter, ~4 cm from the bladder.
The affected ureteric segment presented with stiff walls and
was severely distended, whilst the ureteral mucosa was smooth
with integrity. The ureteric segment was excised 1 cm from
the tumor. The lesion was a spindle-shaped neoplasm, and
appeared gray-white in color under the blood pictured in Fig. 2.

Analysis of the intraoperative frozen sections demonstrated
lymphoid tissue hyperplasia in the left lower ureter. The ureters
were repaired by end-to-end anastomosis with insertion of a
double-J tube for internal drainage. Post-operative pathological
examination utilizing hematoxylin and eosin and immunohis-
tochemical staining suggested a diagnosis of non-Hodgkin's
follicular lymphoma (stage I-1T; Fig. 3) (3), and the two cut edges
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Table I. Summary of reported cases of malignant lymphoma of the ureter.

DAI et al: PRIMARY URETERAL FOLLICULAR NON-HODGKIN'S LYMPHOMA

Outcome,
Author, year Age,years  Gender Side Pathology Treatment follow-up time  Refs.
Schniederjan and 28 M R NHL (DLBCL) Unknown SWD, 2.5 years (®)]
Osunkoya, 2009
Ni, 2014 61 M L NHL (DLBCL) R-CHOP NED, 6 months 4)
Yoshii, 2010 41 F R NHL (DLBCL) Chemotherapy SWD, 16 months 6)
Kubota, 2007 58 M L NHL (DLBCL) PU + chemotherapy NED, 2 years @)
74 M Unknown  NHL (DLBCL) Unknown Unknown (7)
Bhattachary and 26 M Bil NHL (DLBCL) PU + chemotherapy Unknown 8)
Gammall, 1995
Kerner, 2008 59 M R NHL (DLBCL) Unknown Unknown 9)
42 M L NHL (DLBCL) R-CHOP SWD, 2.5 years ©)]
35 M L NHL (MALT) NU + R-CHOP NED, 1 year )
Numakura, 2011 72 M R NHL (MALT) PU S, 5 months (10)
Haitani, 2012 71 M R NHL (follicular) PU SND, 3.5 years 2)
Kubota, 2007 68 M Bil NHL NU + chemotherapy S, 3 years @)
Salem, 2014 69 F L NHL PU SWD, 1 year (11)
Jaegar, 2014 22 F L NHL PU NED,6 months (12)
Kubota, 2007 60 M R NHL Unknown Unknown @)
38 M L NHL NU + chemotherapy = NED, 21 months @)
52 F L HL NU + radiation Unknown @)
12 M L HL NU + chemotherapy = NED, 18 months @)
52 M L HL PU Unknown @)
54 M R HL NU + chemotherapy = NED, 11 months @)

F,female; M, male; R, right; L, left; Bil, bilateral; NHL., non-Hodgkin's lymphoma; DLBCL, diffuse large B-cell lymphoma; MALT, mucosa-associated
lymphoid tissue; NU, nephroureterectomy; PU, partial ureterectomy; S, succumbed with unknown disease status; SND, succumbed with no presence of
disease; SWD, succumbed to disease; NED, no evidence of disease; R-CHOP, rituximab, cyclophosphamide, doxorubicin, vincristine and prednisolone.

Figure 1. (A) CT scan demonstrating a space-occupying lesion in the lower left ureter. CT value, 22-24 HU. (B) Contrast-enhanced CT scan of the ureter.
CT value, 72-82 HU. (C) CT urogram of the ureter (lesion size, 20x16 mm). CT, computed tomography.

of the ureter were free of tumor tissue. The patient was subse-
quently discharged with satisfactory clinical outcomes without
any adjuvant therapy subsequent to surgery; follow-up was
conducted for 10 months and no signs of recurrence were noted.

Discussion

Lymphoma may occur in a single lymph node or within
a group. Extranodal lymphoma is used to describe the

development of lymphoma in organs or tissues outside the
lymphatic system. Primary extranodal lymphomas account
for 25-40% of all non-Hodgkin's lymphoma cases (4). In
total, <5% of lymphomas occur in the urinary system, with
the majority located in the kidneys and bladder (5). Primary
lymphoma of the ureter is extremely rare, with only 20 cases
previously reported, including 4 cases of Hodgkin's lymphoma
and 16 cases of non-Hodgkin's lymphoma (Table I) (4-12).
Regarding non-Hodgkin's lymphoma, diffuse large B-cell
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Figure 2. Lymphoma resected during the surgery. The lymphoma was a
spindle-shaped neoplasm, gray-white in color (measuring 3x1 cm). The
affected ureteral mucosa was smooth with integrity.

AR N T R
RO S

Figure 3. Post-operative pathological examination. (A) Hematoxylin-eosin
staining exhibited atypical lymphocytes from follicular nodules.
Immunohistochemical staining demonstrated positive expression for (B)
Bcl-2, (C) CD20 and (D) CD3 in the nodular soft-tissue mass located in the
left ureter. Magnification, x200. Bcl-2, B-cell lymphoma 2; CD, cluster of
differentiation.
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lymphoma is the most prevalent histological type, whilst
follicular lymphoma is particularly rare. Ureteral lymphoma is
more frequent in men than in women. The majority of reported
cases of ureteral lymphoma were unilateral, with only two
cases discussing the occurrence of bilateral ureters (7,8).

Painless gross or microscopic hematuria is commonly
observed in patients presenting with ureteral carcinoma (13).
However, individuals with follicular lymphoma often have
limited clinical symptoms. In the current study, the patient
exhibited soreness and pain in the left waist area and hydro-
nephrosis as a result of ureterostenosis, with little or no
hematuria.

Currently, there are no specific diagnostic methods avail-
able to detect ureteral lymphoma, and forming a pre-operative
diagnosis is challenging. Routine surveillance imaging has a
limited role in diagnosis. Ultrasonography is only capable of
indicating possible ureteral expansion above the lesion and
ipsilateral hydronephrosis, whilst intravenous urography only
detects ureterostenosis in the lesion segment. CT may identify
a space-occupying lesion with ureteral wall thickening and
ureterostenosis, however, it cannot identify the nature of the
lesion. Therefore, it is difficult for CT to differentiate ureteral
lymphoma from other ureteral tumors, such as transitional cell
and squamous cell carcinoma.

It is believed that combining multiple imaging modali-
ties, including positron emission tomography/CT and CT
urography, may improve the diagnostic rate of ureteral
lymphoma (14). Since there are no definitive imaging charac-
teristics associated with the disease, ureteroscopic biopsy or
surgical exploration appear to be necessary to form a definite
diagnosis (15). It is reported that laparoscopic ureteral needle
biopsy, a minimally invasive technique, typically leads to a
pathological diagnosis (16). In the present case, when the
ureteroscopy failed to successfully collect pathological speci-
mens, the patient underwent exploratory surgery. Thereafter,
the diagnosis was established based on intraoperative frozen
sections and post-operative pathological examination.

There are two types of lymphocytes: B and T lympho-
cytes. The majority of non-Hodgkin's lymphomas, including
follicular lymphoma, are B-cell type. The etiology of
follicular non-Hodgkin's lymphoma is currently unknown,
but it is believed to be associated with viral infection (such
as infection with the Epstein-Barr virus or human herpes
virus-8) or specific gene alterations (including those in B-cell
lymphoma 2) (17,18).

Follicular lymphoma is a form of low-grade lymphoma,
implying that the tumors are typically slow-growing and that
it may take a number of years for the disease to progress. Thus,
treatment is not always required upon diagnosis, but is depen-
dent on the individual requirements of the patient. A study by
Brice et al (19) compared the three following therapeutic options
regarding follicular lymphoma: i) Delay of any treatment until
clinically significant progression is observed; ii) immediate
treatment with an oral alkylating agent; or iii) treatment with
interferon-a for patients with follicular lymphoma and a low
tumor burden. Notably, it was determined that delayed treatment
is feasible and does not hamper the prognosis or subsequent
response to treatment (19). However, a lymphoma of the ureter
typically leads to ureteral obstruction, which may cause progres-
sive deterioration of kidney function if left untreated, as in the
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present study. Therefore, lymphomas and affected ureteric
segments require resection as early as possible.

Even in the advanced stages of the disease, a patient
with follicular lymphoma often survives for a long period of
time (2). However, the disease is difficult to cure completely,
and active treatment is required when a patient presents with
clinical symptoms. Such treatments may include various
combinations of chemotherapy, radioimmunotherapy,
monoclonal antibodies or autologous or allogeneic hemato-
poietic stem cell transplantation. In recent years, rituximab
(anti-cluster of differentiation 20 monoclonal antibody) has
become the primary first-line therapy for follicular lymphoma
patients, with a high rate of complete clinical and molecular
remission (20,21). However, in the present case, the patient
did not require any auxiliary treatment following surgery,
possibly due to early diagnosis and treatment. The patient was
followed up for 10 months without any signs of recurrence.

In conclusion, the current study affirms the importance
of pathological examination in the differential diagnosis
of ureteral neoplasms. Lymphoma of the ureter, in cases of
ureteral obstruction, typically requires prompt and appro-
priate treatment to prevent progressive impairment of renal
function.
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