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Abstract. The optimal surgical indications for small rectal 
neuroendocrine tumors (NETs) are controversial. Generally, 
treatment guidelines for rectal NETs >2 cm or with potential 
lymph node (LN) metastasis recommend formal oncologic low 
anterior resection (LAR) with total mesorectal excision (TME). 
However, rectal NETs have the potential to metastasize to the 
lateral lymph nodes (LLNs). To the best of our knowledge, there 
are no detailed reports in English on LLN metastasis from rectal 
NETs. A 47‑year‑old man diagnosed with a rectal NET under‑
went endoscopic submucosal dissection (ESD). The pathological 
diagnosis was NET G1. The tumor was 10 mm in diameter, 
and the tumor depth reached the submucosal layer. A period of 
3 years after ESD, the patient was diagnosed with LN metastasis 
in the mesorectum and LLN metastasis on the left side from the 
NET. Robotic TME and bilateral LN dissection were performed. 
The pathological findings indicated that two of the 18 LNs in 
the mesorectum were metastatic, and all the LLNs on the left 
side were negative. In contrast, 1 of the 6 LLNs on the right side 
was metastatic. Early‑stage rectal NETs can metastasize to the 
LLNs, and it is very difficult to detect LLN metastasis based on 
size alone. TME alone may be insufficient to treat rectal NETs, 
and additional LLN dissection may be an important treatment 
strategy. However, it is increasingly difficult to determine the 
surgical indications for optimally timed LLN dissection.

Introduction

Rectal neuroendocrine tumors (NETs) are relatively rare, with 
an annual incidence of 1.04 cases per 100,000 individuals (1). 
The incidence of rectal NETs has increased by almost ten‑fold 

over the past few decades, which is thought to be due to 
increased colorectal cancer screening, recent improvements in 
detection due to endoscopic developments, and a greater clin‑
ical understanding (2,3). Among rectal NETs, 93.3‑100% are 
1 cm or less at diagnosis (4). The World Health Organization 
(WHO) classified rectal NETs as low‑grade malignant tumors; 
however, NETs and adenocarcinoma had similar survival if 
the tumor had lymph node (LN) metastasis or distant metas‑
tasis (5). Generally, treatment guidelines for rectal NETs 
larger than 2 cm or with potential LN metastasis recommend 
a formal oncologic low anterior resection (LAR) with total 
mesorectal excision (TME). However, rectal NETs in the lower 
rectum may metastasize to the lateral lymph nodes (LLNs) 
along alternate lymphatic passages outside of the mesorectal 
envelope, similar to adenocarcinoma in the lower rectum. Due 
to their low‑grade malignant potential and very slow growth, 
metastatic LLNs are so small that preoperative identification 
with computed tomography (CT) and magnetic resonance 
imaging (MRI) may be difficult. There are no detailed reports 
in English about LLN metastasis from rectal NETs. Currently, 
the surgical indications for LLN metastasis from rectal NETs 
are unclear. Considering the lack of effective chemotherapy 
options, optimally timed radical resection may help improve 
the prognosis of rectal NETs.

Case report

A 47‑year‑old man underwent total colonoscopy as a routine 
health examination at another hospital 3 years ago. The exami‑
nation revealed a hemispheric submucosal tumor (10 mm in 
diameter) in the lower rectum that was located 7 cm from the 
anal verge at the anterior side of the rectal wall (Fig. 1A). The 
lesion did not exhibit a central depression or ulceration, and 
the pathological diagnosis was a NET. Additionally, no signs 
and symptoms of carcinoid syndrome were observed. Imaging 
examinations, including CT and MRI, were not performed 
at that time. He underwent endoscopic submucosal dissec‑
tion (ESD) at that hospital, and the macroscopic findings of 
the resected specimen indicated that the primary tumor was 
10 mm in diameter (Fig. 2A). The pathological tumor depth was 
limited to the submucosal layer (Fig. 2B), and lymphovascular 
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invasion was detected. A pathological diagnosis of NET G1 
was confirmed according to a Ki‑67 index of 1.6% (Fig. 2C). 
Immunohistochemical analysis for synaptophysin of the 
specimens revealed positive immunostaining of the tumor 
cells (Fig. 2D). The tumor margins were clear, and additional 
surgical resection was not performed at that time. A CT exami‑
nation was performed three years after ESD and revealed LN 
swelling in the mesorectum and obturator space on the left side. 
The patient was referred to our hospital for surgery. Colonoscopy 
revealed a scar in the lower rectum after ESD, and the biopsy 
detected no evidence of local recurrence (Fig. 1B). Laboratory 
data revealed no abnormal findings. Contrast‑enhanced CT 
images and T2‑weighted MRI scans revealed 2 enlarged LNs 
(maximum size, 12.1 mm) in the mesorectum and 5 enlarged 
LLNs (maximum size, 10 mm) on the left side (Fig. 3A and B). 
LLNs were not detected on the right side. 68Ga‑DOTATOC posi‑
tron emission tomography (68Ga‑DOTATOC PET)/CT images 
revealed high 68Ga‑DOTATOC uptake in the mesorectum 
and no abnormal uptake on either side of the obturator space 
(Fig. 3C) or any other distant organs. The patient was diagnosed 
with LN metastasis in the mesorectum and LLN metastasis on 
the left side from the NET.

Robotic TME and bilateral LN dissection were performed. 
The proximal LNs were dissected around the root of the infe‑
rior mesenteric artery (IMA). In the pelvic space, TME was 
performed up to the anal canal. Lateral lymphadenectomy was 
subsequently performed on both sides as follows. The ureter 
and hypogastric nerve were elevated, and the internal iliac 
vessels were subsequently cleared from the lymphatic tissue at 
a safe distance from the lateral side of the pelvic plexus. The 
LNs and fatty tissue were dissected from the obturator space. 
During the dissection, the obturator nerve was preserved. 
Following completion of the bilateral LN dissection, only 
the external vessels, internal iliac vessels and their branches, 
the obturator nerves, and the pelvic plexus remained. The 
operative time was 576 min, and the intraoperative blood loss 
volume was 900 ml. The patient recovered well from surgery. 
He was discharged on postoperative day 7, and adjuvant 
therapy was not performed. His defecation function was good, 
with no fecal incontinence. His voiding and sexual functions 
were preserved. The macroscopic and microscopic findings 
of the resected specimen indicated that there was no residual 
tumor in the rectum. Two of the 18 LNs in the mesorectum 
contained metastases from the NET, and the LLNs on the left 
side (which included 13 LNs) were all negative. In contrast, one 
of the 6 LLNs on the right side contained metastasis from the 
NET. The patient was followed up with chest and abdominal 
CT every 6 months. At the one‑year follow‑up, no local recur‑
rence and distant metastasis had been found.

Discussion

Rectal NETs are relatively rare. Due to increased screening 
with colonoscopy, the incidence of rectal NETs has increased 
in the past few years. In the National Comprehensive Cancer 
Network guidelines, rectal NETs >2 cm with invasion into the 
muscularis propria or LN metastases should be treated with 
LAR (6). In the European Neuroendocrine Tumor Society 
guidelines and the North American Neuroendocrine Tumor 
Society consensus guidelines, patients with rectal NETs >2 cm 

and 1‑ to 2‑cm NETs with muscular invasion or positive LNs 
are recommended to undergo radical resection with LN dissec‑
tion (7,8). On the other hand, the surgical indications for rectal 
NETs ≤1 cm are still unclear. The incidences of LN metastasis 
in tumors of various sizes are 1.0% (≤5 mm), 8.4% (6‑10 mm), 
54.5% (11‑20 mm) and 66.7% (≥21 mm). Based on the depth of 
invasion, the incidences of LN metastasis were 11.7% (limited 
to the mucosa or submucosa) and 87.5% (into or through the 
muscularis propria) (9). In our case, the tumor was 10 mm in 
diameter, and the pathological tumor depth was limited to 
the submucosal layer. There was no lymphatic invasion, but 
venous invasion was observed. Additional surgical resection 
including TME might have been indicated after ESD.

The lymphatic tract of the lower rectum below the perito‑
neal reflection consists of two patterns: Along the IMA in the 
mesorectum and along the internal iliac artery to the lateral 
pelvic floor. Accordingly, not only TME but also LLN dissec‑
tion on both sides have been performed in Japan for advanced 
lower rectal cancer to achieve better local control (10). For 
rectal NETs, the indications for LLN dissection and how this 
approach contributes to patient prognosis are still unclear. In 
our case, the patient was preoperatively diagnosed with LN 
metastasis in the mesorectum and in the lateral pelvic floor on 
the left side from a rectal NET. We performed robotic TME 
and bilateral LN dissection following the treatment strategy 
for rectal cancer. However, the 13 resected LLNs on the left 
side were all negative, and 1 of the 6 LLNs on the right side 
was metastatic. With preoperative imaging examinations, 
including CT and MRI, we detected 5 enlarged LLNs on 
the left side. However, we did not detect LLNs on the right 
side. Pathological specimens, which were harvested from the 
lateral pelvic space, showed 13 negative LNs on the left side. 
In contrast, there was a metastatic LN (7 mm) and 5 negative 
LNs on the right side (Fig. 4A). A pathological diagnosis of 
LLN metastasis was confirmed according to a Ki‑67 index 
of 2% (Fig. 4C). Immunohistochemical analysis for synap‑
tophysin and chromogranin A of the specimens revealed 
positive immunostaining of the tumor cells (Fig. 4B and D). 
Ushigome et al reported that 66% of patients who had LLN 
metastasis from a rectal NET had no metastatic LNs in the 
mesorectum. In this study, LLN dissection was performed 
for patients with enlarged LLNs >7 mm on preoperative CT 
or MRI (11). Tables I and II show 12 reported cases of LLN 
metastasis from rectal NETs (12‑22). Synchronous resection of 
primary rectal NETs and metastatic LLNs was performed in 
8 cases (Table I), and heterochronous resection was performed 
in 4 cases (Table II). Seven patients showed no metastatic LNs 
in the mesorectum, and nine patients showed a primary tumor 
≤2 cm in diameter. The tumor invasion depth was limited to 
the submucosa in 8 cases. Rectal NETs, even those with a 
small size and shallow depth of tumor invasion, can metasta‑
size to the LLNs. Colorectal cancer develops from the mucosal 
epithelium; on the other hand, colorectal NETs develop from 
Kultschitzky cells that are located in the deep mucosa (23). 
The difference in origin may contribute to the slow metastasis 
to LLNs in the early stage. The recurrence interval is relatively 
long (18‑276 m), and patients who undergo radical resection 
are expected to achieve long‑term survival. Patients with rectal 
NETs should be followed up with imaging examinations over 
an extended period of time. Considering the characteristics of 
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Figure 1. (A) Colonoscopy revealed a hemispheric submucosal tumor that was 7 mm in diameter in the lower rectum without central depression or ulceration. 
(B) Colonoscopy revealed a scar in the lower rectum after ESD, and the biopsy detected no evidence of local recurrence. ESD, endoscopic submucosal dissection.

Figure 2. Histopathological findings of the resected specimen (primary tumor). (A) Macroscopic findings of the resected specimen indicated that the primary 
tumor was 10 mm in diameter. (B) Hematoxylin and eosin staining showed that the tumor cells spread in a rosette‑like pattern (magnification, x4). (C) The 
Ki‑67 index was 1.7% (magnification, x400). (D) Immunohistochemical staining for synaptophysin was positive (magnification, x400).

Figure 3. Preoperative imaging examinations performed 3 years after ESD. (A) Contrast‑enhanced CT and (B) T2‑weighted axial MRI revealed lymph node 
enlargement in the mesorectum and on the left side of the lateral pelvic space (red circle). The maximum lymph node size in the mesorectum was 12.1 mm 
and that in the left obturator space was 10 mm. (C) 68Ga‑DOTATOC PET imaging revealed high 68Ga‑DOTATOC uptake in the mesorectum and no uptake in 
either side of the lateral pelvic space. ESD, endoscopic submucosal dissection.



FUJII et al:  THE INDICATIONS FOR LATERAL LYMPH NODE DISSECTION IN RECTAL NEUROENDOCRINE TUMORS4

Ta
bl

e 
II

. R
ep

or
te

d 
re

se
ct

io
n 

ca
se

s o
f L

LN
 re

cu
rr

en
ce

 fr
om

 re
ct

al
 N

ET
s.

C
as

e 
 

 
Tu

m
or

 
 

Ly
m

ph
ov

as
cu

la
r 

N
um

be
r/m

ax
im

um
 si

ze
 

M
et

as
ta

tic
 L

N
 in

 
R

ec
ur

re
nc

e
no

. 
Fi

rs
t a

ut
ho

r, 
ye

ar
 

A
ge

/s
ex

 
si

ze
, m

m
 

D
ep

th
 o

f i
nv

as
io

n 
 

in
va

si
on

 
(m

et
as

ta
tic

 L
LN

), 
m

m
 

th
e 

m
es

or
ec

tu
m

 
in

te
rv

al
 (L

LN
R

) 
Pr

og
no

si
s 

(R
ef

s.)

1 
Ic

hi
no

ka
w

a 
et

 a
l, 

20
05

 
57

/F
 

35
 

M
us

cu
la

ris
 p

ro
pr

ia
 

+ 
1/

25
  

‑ 
18

 m
 

44
 m

/a
liv

e 
(1

6)
2 

N
ak

am
ot

o 
et

 a
l, 

20
14

 
70

/M
 

20
 

Su
bm

uc
os

a 
U

nk
no

w
n 

1/
un

kn
ow

n 
+ 

50
 m

 
72

 m
/a

liv
e 

(1
2)

3 
U

m
ed

a 
et

 a
l, 

20
16

 
66

/M
 

7 
Su

bm
uc

os
a 

‑ 
1/

23
  

‑ 
27

6 
m

 
28

8 
m

/a
liv

e 
(1

4)
4 

To
ku

m
ar

u 
et

 a
l, 

20
20

 
55

/M
 

14
 

Su
bm

uc
os

a 
‑ 

1/
14

  
‑ 

54
 m

 
96

 m
/a

liv
e 

(2
1)

F,
 fe

m
al

e;
 M

, m
al

e;
 L

LN
, l

at
er

al
 ly

m
ph

 n
od

es
; N

ET
, n

eu
ro

en
do

cr
in

e 
tu

m
or

s;
 L

N
, l

ym
ph

 n
od

e;
 L

LN
R

, l
at

er
al

 ly
m

ph
 n

od
e 

re
cu

rr
en

ce
; m

, m
on

th
s.

Ta
bl

e 
I. 

R
ep

or
te

d 
re

se
ct

io
n 

ca
se

s o
f r

ec
ta

l N
ET

s w
ith

 L
LN

 m
et

as
ta

si
s.

C
as

e 
 

 
Tu

m
or

 
 

Ly
m

ph
ov

as
cu

la
r 

N
um

be
r/m

ax
im

um
 

M
et

as
ta

tic
 L

N
 in

no
. 

Fi
rs

t a
ut

ho
r, 

ye
ar

 
A

ge
/s

ex
 

si
ze

, m
m

 
D

ep
th

 o
f i

nv
as

io
n 

in
va

si
on

 
si

ze
 (m

et
as

ta
tic

 L
LN

), 
m

m
 

th
e 

m
es

or
ec

tu
m

 
Pr

og
no

si
s 

(R
ef

s.)

1 
To

ko
ro

 e
t a

l, 
20

06
  

53
/F

 
20

 
M

us
cu

la
ris

 p
ro

pr
ia

 
+ 

2/
20

  
+ 

47
 m

/a
liv

e 
(1

7)
2 

Ya
m

ad
a 

et
 a

l, 
20

07
 

79
/F

 
8 

M
us

cu
la

ris
 p

ro
pr

ia
 

‑ 
1/

15
0 

 
‑ 

U
nk

no
w

n 
(1

3)
3 

Ya
m

ag
uc

hi
 e

t a
l, 

20
09

 
44

/M
 

16
 

Su
bm

uc
os

a 
+ 

1/
15

  
‑ 

39
 m

/a
liv

e 
(1

5)
4 

O
i e

t a
l, 

20
10

 
46

/M
 

12
 

Su
bm

uc
os

a 
‑ 

2/
21

  
‑ 

48
 m

/a
liv

e 
(1

8)
5 

O
hn

o 
et

 a
l, 

20
05

 
53

/F
 

10
 

Su
bm

uc
os

a 
+ 

1/
11

  
+ 

3 
m

/a
liv

e 
(1

9)
6 

M
iy

ak
e 

et
 a

l, 
20

14
 

44
/M

 
12

 
Su

bm
uc

os
a 

+ 
3/

55
  

+ 
19

 m
/a

liv
e 

(2
2)

7 
B

ep
pu

 e
t a

l, 
20

16
 

59
/M

 
7 

Su
bm

uc
os

a 
+ 

1/
7 

 
‑ 

36
 m

/a
liv

e 
(2

0)
8 

Th
e 

cu
rr

en
t s

tu
dy

, 2
02

0 
46

/M
 

10
 

Su
bm

uc
os

a 
+ 

1/
7 

 
‑ 

12
 m

/a
liv

e 

F,
 fe

m
al

e;
 M

, m
al

e;
 L

LN
, l

at
er

al
 ly

m
ph

 n
od

es
; L

N
, l

ym
ph

 n
od

e;
 N

ET
, n

eu
ro

en
do

cr
in

e 
tu

m
or

s;
 m

, m
on

th
s.



MOLECULAR AND CLINICAL ONCOLOGY  14:  80,  2021 5

low‑grade malignant potential and very slow growth of these 
tumors, watchful observation without LLN dissection may 
be an option for rectal NETs. However, if complete surgical 
resection is possible, LLN dissection may be an important 
treatment option.

In this case, there were more LLNs on the left side, and 
they were larger than those on the right side in the preoperative 
examinations; additionally, we diagnosed LLN metastasis on 
the left side. However, a metastatic LLN was present on the right 
side. On 68Ga‑DOTATOC PET‑CT, metastatic LLNs could not 
be detected. It may be difficult to diagnose LLN metastasis 
from rectal NETs with imaging examinations based on size 
alone. No evidence‑based data on the surgical indications for 
LLN metastasis have been published to date. Despite the small 
sample size, these findings suggest that radical resection may 
be effective for improving prognosis due to the spread of rectal 
NETs, their slow growth, their low malignant potential and 
a lack of effective chemotherapy options. Rectal NETs are 
a relatively rare malignant tumor. A larger sample size and 
longer observation period may help establish an optimal treat‑
ment strategy for rectal NETs and LLN metastasis. This case 
study presented a case of a rectal NET that metastasized to the 
LLN. Early‑stage rectal NETs can metastasize to the LLNs 
despite the characteristics of slow growth and low malignant 
potential. It is difficult to detect metastatic LLNs with preop‑
erative imaging examinations based on size alone due to the 
aforementioned characteristics. However, radical resection, 
including resection of the metastatic LLNs, may contribute 
to a better prognosis, as suggested by the reported cases. It 
is exceedingly difficult to determine the surgical indications 
for optimally timed LLN dissection. We should keep several 
options in mind when planning a treatment strategy for rectal 
NETs.
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