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Abstract

Introduction: The clinical benefit of extended lymphade-
nectomy for synchronous extraregional lymph node metas-
tasis, such as para-aortic lymph node (PALN) metastasis in
colorectal cancer, remains highly controversial. Aim: To eval-
uate the clinical benefit of PALN dissection in colorectal can-
cer patients with synchronous PALN metastasis with or with-
out multiorgan metastases. Methods: Thirty-six patients
with pathologically positive PALN metastasis below the re-
nal veins who underwent concurrent PALN dissection and
primary colorectal cancer resection from January 1984
through September 2011 at the National Cancer Center Hos-
pital in Tokyo, Japan, were included in this retrospective co-
hort study. We examined 5-year recurrence-free survival
(RFS) rates in patient groups depending on the number of
nodes involved (<2 and =3 nodes) and on the presence or
absence of other organ involvement (M1a and M1b,c cate-
gories in TNM staging). Results: The 5-year RFS rate was sig-
nificantly different depending on the number of metastatic

PALNSs (42.1 and 0.6% for PALN <2 and >3, respectively, p =
0.01). The 5-year RFS rate was significantly better in patients
in the M1a category than in patients in the M1b and M1c cat-
egories (27.6 and 0.0%, respectively, p < 0.01). Twenty-nine
patients (80.6%) experienced recurrence after PALN dissec-
tion. Postoperative complications were seen in 14 (38.9%)
patients. Conclusion: PALN dissection below the renal veins
for patients with isolated PALN metastasis with 2 or fewer
involved PALNs may be effective in improving prognosis in
colorectal cancer. © 2018 S. Karger AG, Basel

Background

Approximately 12% of patients with colorectal cancer
are diagnosed with stage IV cancer [1]. With recent ad-
vances in systemic chemotherapy and improved survival
of patients with stage IV colorectal cancer [2, 3], more
aggressive hepatic or pulmonary resection has become a
standard strategy to address liver or lung metastasis when
RO resection, or curative resection, can be achieved [4-7].
Moreover, when radical resection is technically possible,
patients who undergo curative resection of distant metas-
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tases, regardless of the site, have longer survival than
those who do not [8].

In contrast, the clinical benefit of extended lymphad-
enectomy for synchronous extraregional lymph node
metastasis, such as para-aortic lymph node (PALN) me-
tastasis, remains highly controversial. Generally, extrare-
gional lymph node metastasis is considered a systemic
disease not amenable to surgical cure.

PALNs are lymph nodes adjacent to the abdominal
aorta. The incidence of isolated PALN metastasis is re-
ported to be 1-2% [9]. Isolated PALN metastasis is cate-
gorized as M1 according to the TNM staging system of
the Union for International Cancer Control [10]. To date,
several case series have reported favorable outcomes in
patients who underwent PALN dissection [11-14]; how-
ever, these reports examined only isolated PALN metas-
tasis, and most studies were small and retrospective in
nature.

The purpose of the current study was to evaluate the
clinical benefit of PALN dissection in colorectal cancer
with synchronous PALN metastasis with or without oth-
er organ metastases.

Materials and Methods

Design
This study was a retrospective cohort study.

Patients

Nine-hundred eighty-eight patients with stage IV colorectal
cancer underwent surgery, including noncurative surgery, at the
National Cancer Center Hospital, Tokyo, from January 1984
through September 2011. Of these patients, 52 underwent PALN
dissection in addition to resection of primary colorectal cancer
for suspected PALN metastasis. Generally, we consider com-
bined PALN and primary colorectal cancer resection if the fol-
lowing criteria are met: (1) pathological diagnosis of colorectal
cancer has been made; (2) PALN metastasis is suspected based
on preoperative radiologic studies (computed tomography of
abdomen/pelvis and/or positron emission tomography scan);
(3) metastasis is suspected in PALN below the renal vein; and
(4) the suspected PALN metastasis is amenable to complete re-
section. PALN was defined as located on the side of para-Aorta
(black arrows) and distinguished from the lymph node at the
origin of the inferior mesenteric artery (IMA), which was lo-
cated in front of para-Aorta (Fig. 1). Therefore, in this study, the
enlarged lymph nodes around the root of IMA were distin-
guished from PALN. Complete resection was defined as com-
plete tumor resection with all margins being negative [15]. We
excluded patients with secondary malignancies and with nodal
metastasis above the renal veins. Thirty-six patients who were
pathologically positive for PALN metastasis were included in the
study. PALN dissection was performed in the area with the fol-
lowing boundaries: renal hilum, bifurcation of the iliac artery,
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Fig. 1. Para-aortic lymph nodes (black arrows) and a lymph node
at the origin of the inferior mesenteric artery (white arrow).

bilateral ureters, and iliopsoas muscle. Survival statuses and
pathological data were obtained retrospectively from medical re-
cords.

Main Outcome Measures
The primary end points were 5-year overall survival (OS) and
recurrence-free survival (RFS) rates.

Pathological Examination of Lymph Nodes

In the Japanese Classification of Colorectal Carcinoma [16], re-
gional lymph nodes are classified into 3 groups according to their
location: pericolic/perirectal nodes are situated close to the bowel
wall, intermediate nodes lie along the feeding arteries, and main
nodes are located at the origin of the feeding artery. In addition,
lateral pelvic nodes lie along the common internal and external il-
iac vessels and downward to the level of the obturator internus
muscle. Immediately after resection, the surgeons who performed
the operation also dissected all regional lymph nodes individually
from the adipose connective tissue of the specimen. Nodes were as-
signed to the appropriate station according to the classification of
the Japanese Society for Cancer of the Colon and Rectum [16].

Statistical Analysis

Statistical analysis was carried out with SPSS for Windows (ver-
sion 22.0, SPSS Inc., Chicago, IL, USA) software. Survival curves
were estimated by the Kaplan-Meier method, and comparisons be-
tween curves were made by the log-rank test. A probability level of
P < 0.05 was used for statistical significance.

Results

Patient characteristics are summarized in Table 1. The
median age was 57.0 (range 46.3-65.8) years. Fifteen
(42.7%) patients were women and 21 (58.3%) were men.
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Tumor location was categorized based on the following
definition: the right colon was defined as the cecum, as-
cending colon, and transverse colon, and the left colon
was defined as the splenic flexure, descending colon, and
sigmoid colon. Four (11.1%) tumors were located in the
right colon, 13 (36.1%) in the left colon, and 19 (52.8%)
in the rectum. In terms of surgical procedure type, 9
(25.0%) patients underwent abdominoperineal resection
(APR), 8 (22.2%) sigmoidectomy, 7 (19.4%) low anterior
resection, 6 (16.7%) high anterior resection, 4 (11.1%)
right hemicolectomy, 1 (2.8%) left hemicolectomy, and 1
(2.8%) total pelvic exenteration. The median operating
time was 340 (140-760) min and the median estimated
blood loss was 1,095 (42-4,315) g. The median hospital
stay duration was 24.5 (14-429) days.

Pathological characteristics are summarized in Ta-
ble 2. The moderately differentiated type (52.8%) was the
most common histological type, followed by well-differ-
entiated (22.2%), mucinous (13.9%), signet ring cell
(5.6%), and poorly differentiated (5.6%). There were 11
(30.6%) T3 tumors, 18 (50.0%) T4a tumors,and 7 (19.4%)
T4b tumors. All patients had nodal metastasis at the peri-
colic/perirectal nodes. However, only 23 (63.9%) patients
had nodal metastasis at the origin of the arteries. Seven
(19.4%) patients did not have nodal metastasis around the
major arteries or in a lateral pelvic node; that is, they dem-
onstrated skip metastases to PALN. In the past study, it
was reported that the existence of 2 or less PALN metas-
tases is associated with a good prognosis [13], and in this
study, PALN metastasis was classified into 2 groups (<2
or >3 metastatic PALNs). The median number of lymph
node retrieved was 36 (8-99). The median lymph node
ratio (LNR), which is the ratio of lymph nodes metastasis
to dissected nodes, was 0.35 (0.02-0.98). The median
LNR in 23 PALN metastasis was significantly larger than
in <2 PALN metastasis (0.55 [0.26-0.98] vs. 0.20 [0.02-
0.5], p < 0.01). No lymph node metastasis was observed
at the origin of the inferior mesenteric artery in 2 or less
PALN metastases.

In terms of other organ involvement, 29 (80.6%) pa-
tients were in category Mla (only PALN metastasis), 5
(13.9%) patients were in category M1b (PALN and liver
metastases), and 2 (5.6%) patients were in category Mlc
(PALN and peritoneal metastases) of the TNM staging
system. Two (5.6%) patients received neoadjuvant che-
motherapy and 25 (69.4%) patients received adjuvant
chemotherapy, while 11 (30.1%) patients received no che-
motherapy.

Postoperative complications were observed in 14
(38.9%) patients (Table 3). These complications were
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Table 1. Patient characteristics

n =36

Age* 57.0 (46.3-65.8)
Gender, 1 (%)

Male 21 (58.3)

Female 15 (42.7)
Location, 1 (%)

Right colon 4(11.1)

Left colon 13 (36.1)

Rectum 19 (52.8)
Surgical procedure, 1 (%)

APR 9 (25.0)

Sigmoidectomy 8(22.2)

LAR 7 (19.4)

HAR 6(16.7)

Right hemicolectomy 4(11.1)

Left hemicolectomy 1(2.8)

TPE 1(2.8)

340 (140-760)
1,095 (42-4,315)
24.5 (14-429)

Operation time, min*
Blood loss, g*
Hospital stay, days*

* Values are median (range).
APR, abdominoperineal resection; LAR, low anterior resec-
tion; HAR, high anterior resection; TPE, total pelvic exenteration.

Table 2. Pathological characteristics

n =36

Histology, n (%)

Moderately differentiated adenocarcinoma 19 (52.8)

Well-differentiated adenocarcinoma 8(22.2)

Mucinous adenocarcinoma 5(13.9)

Signet ring cell carcinoma 2(5.6)

Poorly differentiated adenocarcinoma 2 (5.6)
T, n (%)

pT3 11 (30.6)

pT4a 18 (50.0)

pT4b 7 (19.4)
Extent of lymph node metastasis, # (%)

Pericolic/perirectal 36 (100.0)

Intermediate 29 (80.6)

Main 23(63.9)

Lateral pelvic node 13 (36.1)
M, n (%)

pM1la (PALN only) 29 (80.5)

pM1b (PALN + liver metastasis) 5(13.9)

pM1lc (PALN + peritoneal metastasis) 2 (5.6)
Number of PALN metastases® 2.0 (1.0-24.0)

* Values are median (range).

PALN, para-aortic lymph node.
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classified according to the Clavien and Dindo classifica-
tion [17]. Three (8.3%) patients had grade I (urinary re-
tention, ileus, and surgical site infection), 5 (13.9%) pa-
tients had grade II (2 surgical site infection, 2 urinary tract
infection, 1 urinary retention, 1 diarrhea, 1 acute com-
partment syndrome, 1 deep vein thrombosis), 1 (2.8%)
patient had grade IIla (intra-abdominal abscess), 2 (5.6%)
patients had grade ITIb (intra-abdominal abscess, chylous
ascites), and 0 patients had grade IV and V complications.
There was no perioperative death.

Median follow-up of all cases was 2.1 (range 0.9-5.2)
years. Median follow-up of patients who survived past 5
years after surgery was 11.8 (range 7.0-22) years, and that
of patients who died within 5 years of surgery was 1.6
(range 0-5.0) years. The 5-year OS rate was 25% and
5-year RES rate was 22.2% (Fig. 2a,b). The 5-year RFS rate
RES was not significantly different in both groups in the
colon and rectum (Fig. 3a). The 5-year RFS rate differed
significantly depending on whether there were <2 or >3
metastatic PALNs (42.1 and 0.6%, respectively, p = 0.01;
Fig. 3b). In addition, the 5-year RFS rate was significantly
better in patients in category M1a as opposed to category
M1bor M1c (27.6 and 0.0%, respectively, p < 0.01; Fig. 3c).

Twenty-nine patients (80.6%) experienced recurrence
after PALN dissection. The most common site of recur-
rence was the lung (29.0%), followed by local recurrence
(26.0%), distant LN (15.0%), bone (12.0%), liver (9.0%),
peritoneum (6.0%), and brain (3.0%).

Discussion

PALN dissection was first described in 1959 as a mod-
ification of the Miles APR in the management of rectal
cancer [18]. By prophylactically removing lymph node-
bearing tissues from the para-aortic and vena caval re-
gions between the ureters from the duodenum down to
the levator ani muscles, PALN dissection aimed to reduce
local recurrence rates, which was common despite APR.
However, routine PALN dissection has since been aban-
doned by most institutions in view of the increased surgi-
cal morbidity without corresponding improvements in
recurrence rates and OS [19]. In the last decade, PALN
dissection has been adopted mainly for curative purposes
in PALN metastasis.

Very few studies have been performed on PALN dis-
section in primary colon cancer. Ogura et al. [20] report-
ed that only 0.67% of patients with primary colorectal
cancer who underwent surgery had isolated PALN metas-
tasis. In 2 case series [21, 22], which included one patient
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Table 3. Postoperative complications based on the Clavien and
Dindo classification

Complications (n=36)
No complication, # (%) 22 (61.1)
Grade I, n (%)

Urinary retention 1(2.8)

Tleus 1(2.8)

SSI 1(2.8)
Grade II, n (%)

SSI 2 (5.6)

UTI 2 (5.6)

Urinary retention 1(2.8)

Diarrhea 1(2.8)

Acute compartment syndrome 1(2.8)

DVT 1(2.8)
Grade IIIa, n (%)

Intra-abdominal abscess 1(2.8)
Grade IIIb, n (%)

Intra-abdominal abscess 1(2.8)

Chylous ascites 1(2.8)
Grade IV Nil
Grade V Nil

SS1, surgical site infection; UTI, urinary tract infection; DVT,
deep vein thrombosis.

with synchronous isolated PALM and the other with no
other organ metastasis, the 5-year OS ranged from 22.7 to
33.9% and the 5-year disease free survival from 17.6 to
26.5%. In our study, the 5-year OS rate and the 5-year RFS
rate were 25.0 and 22.2%, respectively, consistent with
previous reports. In addition, our report also included
cases of liver metastasis and peritoneal dissemination,
which are expected to lower OS and REFS rates. Choi et al.
[13] reported that the presence of 2 or fewer PALN me-
tastases was associated with a good prognosis, suggesting
that the presence of 2 or fewer PALN metastases may be
a good indication for PALN dissection. Several other re-
ports indicate that the number of PALN metastases may
be a prognostic factor [20, 22, 23]. Likewise, we found that
the 5-year RFS rate differed significantly depending on
the number of PALN metastasis (<2 or >3). These results
may suggest that patients with 3 or more PALN metasta-
ses should not undergo PALN dissection. On the other
hand, tumor location did not affect prognosis. However,
it might have no significant difference due to a small sam-
ple size.

The surgical approach to colorectal cancer patients
with multiorgan metastases, including PALN, remains
controversial, with few studies reporting on this topic.
Recently, several centers have reported on resection of
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Fig. 3. a Kaplan-Meier recurrence-free survival curves for all pa-
tients comparing tumor location. b Kaplan-Meier curves for re-
currence-free survival for patients with <2 vs. 23 PALN metasta-

synchronous or metachronous pulmonary metastases in
the setting of colorectal liver metastasis and concluded
that resection of hepatic and extrahepatic disease in well-
selected patients may provide the possibility of long-term
survival [24-27]. However, Pulitano et al. [26] reported
that colorectal cancer patients with PALN metastasis and
liver metastasis had particularly poor survival (median
survival, 13 months; n = 14). Interestingly, in our report,
the 5-year RFS rate was significantly better in the M1la
group than that in the M1b and M1c group (27.6 and
0.0%, respectively, p < 0.01). These results suggest that
patients with PALN metastasis with other organ involve-
ment may not benefit from PALN dissection.

In terms of surgical complications in PALN dissection,
according to a systematic review by Wong et al. [28], its
incidence ranged from 7.8 to 33%, and were mainly low-
grade in nature. In the current study, postoperative com-
plications were seen in 14 (38.9%) patients, with only
8.3% experiencing Clavien and Dindo classification grade

Improving Selection for Resection of
Synchronous PALN Metastases

ses. ¢ Kaplan-Meier curves for recurrence-free survival for pa-
tients with category pM1la vs pM1b,c. PALN, para-aortic lymph
node.

III or above, with no perioperative death. These results
suggest that the safety of PALN dissection is reassuring.

Recurrence following curative treatment for PALN
metastasis is common, with 56 to 80% of patients experi-
encing either local or distant recurrences after PALN dis-
section for colorectal cancer [28]. In our study, 80.6% of
patients experienced recurrence after PALN dissection
and distant metastasis was the predominant pattern. The
efficacy and safety of adjuvant chemotherapy following
the resection of distant metastasis in colorectal cancer
have not been established, and no randomized controlled
trials have examined whether or not it extends survival
[29, 30]. Nevertheless, with such high recurrence rates, it
is evident that colorectal cancer patients with PALN me-
tastasis have a poor prognosis, and consideration of adju-
vant chemotherapy is therefore important.

In general, preoperative diagnosis of PALN metasta-
sis was difficult and the positive predictive value of the
preoperative radiologic investigations for the diagnosis
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of PALN metastasis was 69.2% in our study. Min et al.
[21] also reported a positive predictive value of 47.4%.
Moreover, intraoperative assessment for the presence of
lymph node metastases is not reliable [31]. Therefore,
only our results cannot be used to decide on PALN dis-
section. However, in a recent report, the accuracies of
nodal status prediction from combination of MRI and
PET/CT in rectal cancer revealed a sensitivity of 94%, a
specificity of 83%, and an accuracy of 90% [32]. Besides,
the LNR, which has been shown to be a powerful prog-
nostic factor in several solid cancer types [33-35], in >3
PALN metastasis was significantly larger than in <2
PALN metastasis in our study. Consequently, in case of
multiple mesenteric lymph node metastases are indicat-
ed and 3 or more PALN metastasis is suspected in pre-
operative diagnosis, systemic chemotherapy may be
considered.

Only 2 patients underwent preoperative chemother-
apy in our study. Evidence supporting resection of ex-
trahepatic metastases in patients with metastatic
colorectal cancer is limited. National Comprehensive
Cancer Network recommends that a course of an active
systemic therapy regimen for metastatic disease and can
be given before, between, or after resections [36]. On the
other hand, Japanese Society for Cancer of the Colon
and Rectum guidelines do not mention the treatment
policy because the efficacy and safety of perioperative
chemotherapy for distant metastatic lesion in cases of
colorectal cancer have not yet been established [37].
Our facility had been actively selecting surgery for these
patients. For this reason, these patients who received
upfront chemotherapy were considered to be poor
prognostic groups, and few cases had to undergo sur-
gery.

The current study focused on synchronous PALN me-
tastasis in colorectal cancer because metachronous PALN
metastasis may have different clinical characteristics. Na-
tional Comprehensive Cancer Network guidelines indi-
cate that metastatic colorectal liver disease that develops
metachronously is associated with a less disseminated
disease state and a better prognosis than synchronous
metastatic colorectal liver disease. Moreover, for patients
who have resectable metastatic disease, treatment is re-
section with 6 months of perioperative chemotherapy
(pre- or postoperative or a combination of both), with
choice of regimens based on previous therapy [36]. A
similar biological behavior is expected in PALN metasta-
sis, but further studies in order to provide evidence sup-
porting resection of metachronous PALN metastasis are
needed.
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Limitations

The current study had several limitations, including a
small sample size and selection bias. It was difficult to
demonstrate directly whether or not PALN dissection it-
self contributed to the improved prognosis. Patients who
underwent systemic chemotherapy without surgery were
excluded from the control group, and the perioperative
strategy was not consistent. However, our results clearly
showed that long-term survival could be expected in se-
lect patients with isolated PALN metastasis, with only one
or 2 nodes involved, in colorectal cancer. In light of our
results supporting the role of PALN dissection, random-
ized controlled trials are required to determine selection
criteria and the optimal course of management for PALN
metastasis.

Conclusion

In conclusion, our study suggests that PALN dissec-
tion for patients with 2 or fewer PALN metastases with-
out other organ involvement in colorectal cancer may be
effective in improving the prognosis. Randomized con-
trolled trials are required to assess the efficacy of PALN
dissection versus systemic chemotherapy in patients with
clinically suspected PALN metastasis.
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