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BACKGROUND:  Colorectal  cancer  liver  metastasis  (CRCLM)  concomitant  with  infiltration  of  lymph  nodes
(LNs)  in  the  hepatic  pedicle  is difficult  to  manage,  and is  regarded  as  an extrahepatic  metastasis;  under-
taking  hepatectomy  is controversial  in such  a scenario.
CASE PRESENTATION:  Case  1,  A  55-year-old  woman  was  diagnosed  with  multiple  liver  metastases  aris-
ing from  rectal  cancer  along  with enlargement  of  a  retropancreatic  LN.  A  characteristic  image  prior  to
hepatectomy  demonstrated  evident  tumor  progression  from  a metastatic  lesion  in segment  5 of the  liver
(S5)  to the  hepatic  hilum  along  with  Glisson  5. Post-operative  histopathological  examination  revealed
viable  adenocarcinoma  cancer  cells  originating  from  rectal  cancer  in  all the  liver  metastatic  lesions  and
retropancreatic  LN.

Case  2,  A  89-year-old  woman  was  diagnosed  with  transverse  colon  cancer  with  multiple  liver  metas-
tases.  Radiological  examination  before  hepatectomy  revealed  tumor  progression  from  a  metastatic  lesion
in the  segment  6  of the  liver  (S6)  to the hepatic  hilum  along  with  Glisson  6  and  LN  involvement  in the
hepatoduodenal  ligament.  Post-operative  histopathological  examination  demonstrated  adenocarcinoma

cancer  cells  in  the  liver  metastatic  lesions  and  in a hepatoduodenal  LN.
CONCLUSION:  When  encountering  tumor  progression  from  liver  metastatic  lesions  to  hepatic  hilum  along
with its  Glisson  branch,  the possibility  of  hepatic  hilar  LN  involvement  should  be considered.  Indeed,
the  surgical  management  of CRCLM  with  hepatic  hilar  LN  involvement  is controversial,  but  could  be
acceptable  if the  positive  LNs  are  limited  to the  hepatic  pedicle  and  retropancreatic  area.

©  2020  IJS Publishing  Group  Ltd. Published  by  Elsevier  Ltd.  This  is  an open  access  article  under  the  CC
. Introduction

Colorectal cancer liver metastasis (CRCLM) accompanied by
etastatic infiltration of LNs in the hepatic pedicle is regarded

s extrahepatic metastasis, and hepatectomy is considered con-
roversial in this case. Indeed, it is frequently considered as a
ontraindication for hepatectomy because of the poor prognosis
1]. However, several reports also support hepatectomy and lym-

hadenectomy to improve survival rates [2]. Therefore, careful
onsideration is required for deciding whether surgery is indicated
n such a complex situation.

Abbreviations: CRCLM, colorectal cancer liver metastasis; LNs, lymph nodes;
,  segment; CT, computed tomography; PET, positron emission tomography; DWI,
iffusion-weighted imaging; MRI, magnetic resonance imaging; SUV, standardized
ptake value.
∗ Corresponding author at: Department of Digestive Surgery, Breast and Thyroid
urgery, Graduate School of Medicine, Kagoshima University, Sakuragaoka 8-35-1,
agoshima 890-8520, Japan.

E-mail address: gekayota@gmail.com (Y. Kawasaki).

ttps://doi.org/10.1016/j.ijscr.2020.05.040
210-2612/© 2020 IJS Publishing Group Ltd. Published by Elsevier Ltd. This is an open ac
BY  license  (http://creativecommons.org/licenses/by/4.0/).

We  report two cases of CRCLM with hepatic hilar LN involve-
ment. Both the cases had characteristic radiological findings
indicating the possible involvement of the hepatic hilar LNs. We
would like to especially focus on the characteristic preoperative
images and the mechanism of metastasis from metastatic liver
lesions to hepatic hilar LNs.

This work has been reported in line with the SCARE criteria
(Agha) [3].

2. Case presentations

2.1. Case 1

A 55-year-old woman  was referred to our institution with multi-
ple liver metastases from rectal cancer along with the enlargement
of a retropancreatic lymph node. She was  treated with laparoscopic

high anterior resection of the rectum, followed by chemotherapy
in the previous hospital. Pathological examination revealed a stage
IVA (pT4a, pN2a, pM1a) rectal cancer based on the 8th edition of
the Union for International Cancer Control (UICC). On comparison

cess article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Fig. 1. I-a, b, c) Three metastatic lesions noted in the liver (S4: size 44 mm,  S8: size 45 mm,  and S5: size 35 mm).
I-d)  Suspected tumor progression along Glisson 5 (red arrow).
I-e) A retropancreatic LN of size 12 mm is seen (red arrow).
II-a,  b, c) All liver metastatic lesions reduced in size (S4: size 30 mm,  S8: size 40 mm,  S5: size 28 mm).
II-d) Tumor progression along Glisson 5 is more evident (red arrow).
II-e) Retropancreatic LN have reduced in size (10 mm;  red arrow).
III-a, b, c) DWI-MRI revealing high intensity areas concomitant with the liver metastases.
III-d) DWI-MRI showing high intensity signal along Glisson 5.
III-e) DWI  of MRI showing high intensity signals in the retropancreatic LN.
IV-a,  b, c, d, e) DWI-MRI revealing high intensity signals consistent with suspected metastatic lesions.
V-a,  b, c, d, e) PET revealing high intensity signals, all consistent with suspected metastatic lesions including retro-pancreatic LN.
VI-a,  b, c) Although S5 metastasis still shows a weak intensity signal, there is no detectable signal intensity in the S4 and S8 metastases.
VI-d, e) PET does not show any signal intensity in Glisson 5 and the retropancreatic LN.
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Fig. 2. (a) Intraoperative ultrasound clearly showing suspected tumor progression along Glisson 5. However, it has not reached the root of Glisson 5.
(b)  An enlarged retroperitoneal LN is observed.
(c) Surgical field after anatomical liver S4 and S5 sub-segmentectomy.
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d) On histopathological examination, viable adenocarcinoma cells are detected in 

e)  Viable adenocarcinoma cells are detected in the resected retropancreatic LN.
f)  Immunohistological staining using D2-40 antibody showing cancer cells in the l

f the pre- and post-chemotherapeutic computed tomography (CT)
mages, the size of the liver metastasis in segment 8 of the liver (S8)
ad reduced from 45 mm to 40 mm,  metastasis in S4 reduced from
4 mm to 30 mm,  and metastasis in S5 reduced from 35 mm to
8 mm following chemotherapy (Fig. 1; I-a∼c and II-a∼c). Addi-
ionally, the retropancreatic lymph node reduced in size from 12

m to 10 mm (Fig. 1; I-e and II-e). Regarding the positron emission
omography (PET) evaluation, the signal intensity was  strong in all
he liver metastases and retropancreatic LN prior to chemotherapy
Fig. 1; V-a∼e). However, there was an absence of signal intensity
n the liver metastatic lesions with the exception of the S5 metasta-
is after chemotherapy (Fig. 1; VI-a∼e). On the diffusion-weighted

maging (DWI) of magnetic resonance imaging (MRI), apart from
he liver metastases and retropancreatic LN, Glisson 5 also dis-
layed signal hyperintensity both, before and after chemotherapy
Fig. 1; III-a∼e and IV-a∼e). This was suspected to be tumor progres-
 liver metastatic lesions.

tic duct of Glisson 5.

sion from the S5 liver metastasis. Based on the above evaluation,
we decided to perform anatomical sub-segmentectomy of S4 and
S5, partial resection of S8, and sampling of the enlarged retropan-
creatic LN (Fig. 2c) . As a notable intraoperative finding, we could
see an enlarged and echogenic Glisson 5, which probably came
from the adjoining S5 metastasis, but did not reach the root of
Glisson 5 (Fig. 2a). In addition, we could see enlarged retropan-
creatic LN as expected, and performed sampling from it (Fig. 2b).
On histopathological examination, both, viable and necrotic ade-
nocarcinoma cancer cells from rectal cancer were detected in the
metastatic liver lesions, Glisson 5, and the retro-pancreatic LN
(Fig. 2e). Additional immunohistological evaluation using D2-40

antibody demonstrated cancer cells within the lymphatic duct of
Glisson 5 (Fig. 2f). During the post-operative period, the patient
received adjuvant chemotherapy for six months. Although no
recurrence was evident during adjuvant chemotherapy, multiple
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Fig. 3. I-a, b, c) Three liver metastatic lesions (S6: size 35 mm,  S7: size 23 mm,  S3: size 13 mm).  In addition, suspected tumor progression is seen along Glisson 6 (red arrow).
I-d)  Small LN detected in the hepatoduodenal ligament.
II-a, b, c) In addition to the previous three liver metastatic lesions, one more metastasis is detected in S3. Furthermore, suspected tumor progression along Glisson 6 has
become more evident (red arrow).
II-d) LN in the hepatoduodenal ligament have increased in size when compared to the CT before chemotherapy.
III-a, b, c, d) DWI-MRI displayed high intensity signals consistent with liver metastatic lesions. However, no signal intensity has been detected in the hepatoduodenal LN.
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Fig. 4. (a) Intraoperative ultrasound clearly showing suspected tumor progression along Glisson 6. However, it has not reached the root of Glisson 6.
(b)  An enlarged LN is observed at the hepatoduodenal ligament (yellow arrow).
(c) Surgical field after dissection of the hepatoduodenal area.
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A 89-year-old woman diagnosed as having transverse colon
cancer with regional LN metastases and multiple liver metastases

I
a
V
V

d) On histopathological examination, viable adenocarcinoma cells are seen in all th
e)  Viable adenocarcinoma cells detected in the resected hepatoduodenal LN.
f) Immunohistological staining using D2-40 antibody shows cancer cells in the lym

ung metastases were detected after that period, prompting further
dministration of intensive chemotherapy, which has controlled
he metastatic lesions to date. Despite having advanced rectal can-
er, she has been able to survive for more than 20 months since the

iagnosis owing to multidisciplinary treatment.

V-a, b, c) DWI-MRI shows high intensity in not only all the liver metastatic lesions includ
rrow).
-a,  b, c, d) PET revealing high intensity signal consistent with all the liver metastatic lesi
I-a,  b, c, d) PET shows high intensity signals not only in all the liver metastatic lesions, b
r metastatic lesions.

c duct of Glisson 6.

2.2. Case 2
(total 2 liver metastases; S6: size 30 mm,  S7: size 13 mm)  was

ing the new S3 metastasis, but also in Glisson 6 and the hepatoduodenal LN (yellow

ons and Glisson 6, but not in the hepatoduodenal LN.
ut also Glisson 6 and the hepatoduodenal LN.
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ransferred to our institution. Therefore, we decided to perform
olorectomy first, followed by hepatectomy as a secondary surgery
onsidering the patient’s poor physical status. Pathological exami-
ation after laparoscopic transverse colorectomy with regional LN
issection indicated a stage IVA (pT3[SS], pN1a, pM1a [HEP]) trans-
erse colon adenocarcinoma based on the 8th edition of the UICC.
ubsequent to colorectomy, radiographic images for re-evaluation
evealed additional liver metastatic lesions in S3 in addition to
he pre-existing ones in S6 and S7 (total 3 liver metastases; S6:
ize 35 mm,  S7: size 23 mm,  S3: size 13 mm),  along with sus-
ected tumor progression along Glisson 6, which probably came

rom the adjoining S6 metastasis (Fig. 3; I-a∼c). Consequently,
dditional chemotherapy was administered prior to the impend-
ng hepatectomy. However, post-chemotherapeutic examination
y CT and MRI  revealed an additional S3 liver metastasis (total

 liver metastases; S6: size 35 mm,  S7: size 17 mm,  S3: size 9
m and 7 mm)  (Fig. 3; II-a∼c and III-a∼c). Positron emission

omography-computed tomography (PET-CT) detected standard-
zed uptake value (SUV) accumulation in a hepatoduodenal LN,
onsidered as tumor metastasis for the first time (Fig. 3; VI-d).
he tumor progression along Glisson 6 also became more evi-
ent on comparing images from before and after chemotherapy
Fig. 3; I∼VI-a). There was a re-evaluation of the treatment plan, to
ecide between surgery or continuous chemotherapy. Eventually,
he decision was made to perform hepatectomy with LN dissec-
ion of hepatoduodenal area. Soon after discussion, liver posterior
egmentectomy, partial resection of S3, and LN dissection of hep-
toduodenal area was performed. Histopathological examination
evealed adenocarcinoma cancer cells from colon cancer, that were
etected not only in all the liver metastatic lesions detected by
reoperative imaging, but also in the hepatoduodenal LN (Fig. 4d).

n addition, metastatic cancer cells from liver segment S6 invaded
nd progressed along Glisson 6, consistent with the preoperative
mages (Fig. 4e). Additional immunohistological evaluation using
2-40 antibody demonstrated cancer cells within the lymphatic
uct of Glisson 6 (Fig. 4f). During the post-operative period, the
atient could not receive adjuvant chemotherapy owing to severe

atigue. Therefore, a single metastatic lesion was  detected in the
ung, with two remnant metastatic lesions in the liver at 4 months
fter hepatectomy. Intensive chemotherapy was  administered; it
as controlled the metastases to date. Despite having advanced
ancer of the transverse colon, she has survived for more than 16
onths since the diagnosis owing to multidisciplinary treatment.

. Discussion

We  report two cases of CRCLM with hepatic hilar LN involve-
ent; these have helped us gain useful insight into the treatment

f CRCLM patients.
Firstly, detection of positive LN involvement around the hepatic

ilum itself is not so simple. Initially, hepatic hilar LN involvement
y means of CT and MRI  scans was not evident, because of the
mall size. Even if LNs around the hepatic hilum could be detected,
t is very difficult to distinguish tumor positive or negative LNs,
ecause it is not unusual to notice enlarged LNs in this area. Only
fter conducting a PET evaluation, we could detect hepatic hilar
N involvement. Certainly, PET is supposed to be one of the most
owerful tools for detection of cancer metastasis, but it is available
nly in certain specific institutions such as high volume hospitals.
herefore, it is important to find radiological evidence of possible
N metastases around the hepatic hilar area with a CT or MRI  in

ases of CRCLM.

Secondly, the issue of whether the hepatic hilar LN involve-
ent arises from the primary colorectal tumor lesion or the liver
etastatic site as second-degree metastases, remains unclear. It is
PEN  ACCESS
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probable that the metastases to the hepatic hilar LNs originated
from the liver metastases and not from the primary colorectal
tumor lesion in the above two  cases [4,5]. As shown in Figs. 1 and 3,
immunohistological evaluation of the Glisson branch using D2-40
antibody detected cancer cells in its lymphatic duct. Consider-
ing this fact, the following mechanism may be proposed to be
acceptable. In the beginning, metastatic cancer cells in the liver
invaded and progressed along the intrahepatic Glisson sheath.
Subsequently, the cancer cells progressed and spread from the lym-
phatic duct of the Glisson sheath to the lymphatic duct of the
hepatoduodenal ligament. Finally, cancer cells reached the hep-
atic hilum and the hepatoduodenal LNs and established metastasis.
When we carefully examined the preoperative images once again
keeping this theory in mind, both cases showed tumor progression
along the Glisson branch. DWI  images of MRI  clearly showed high
intensity in the Glisson branch due to suspected tumor metasta-
sis progression. Accordingly, tumor progression along the Glisson
branch and hepatic hilar LN involvement may  have a close rela-
tionship. Therefore, if we  encounter tumor progression along the
intrahepatic Glisson branch, we  may  have to consider the possibil-
ity of hepatic hilar LN involvement, even if an enlarged lymph node
is not evident.

Thirdly, hepatectomy with lymphadenectomy in patients with
CRCLM together with hepatic hilar LN involvement should be con-
sidered as one potential therapeutic approach, especially if positive
LNs are limited to the area around the hepatoduodenal ligament
and the retropancreatic area. Jaeck et al. and Adam et al. empha-
sized that the location of the positive LNs significantly affected the
survival rate [1,6]. According to their reports, patients with positive
LNs in the hepatic pedicle and retropancreatic area had significantly
better prognosis than patients with positive LNs around the com-
mon  hepatic artery and celiac axis. Despite the above evidence,
the type of lymphadenectomy, whether systemic or sampling,
is controversial. However, surgeons should not abandon surgical
approach even in case of CRCLM with hepatic hilar LN involvement
[7].

4. Conclusion

When tumor progression is encountered from liver metastatic
lesions to the hepatic hilum along its Glisson branch, the possibility
of hepatic hilar LN involvement has to be considered. Indeed, sur-
gical management of CRCLM with hepatic hilar LN involvement is
controversial, but could be acceptable if the positive LNs are limited
to the hepatic pedicle and retropancreatic area.
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