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Abstract Background The relative rarity of synchronous para-aortic lymph node (PALN)
metastasis (SPM) and metachronous PALN recurrence (MPR) in colorectal carcinoma
(CRC) patients leads to a limited number of studies on patient management, and no
treatment guidelines have been established to date.
Objective To assess the prognostic, predictive roles, and long-term outcomes of
different management strategies for isolated MPR and SPM in CRC patients to establish
the best one.
Materials and Methods We included 35 CRC patients with isolated MPR and 25
patients with isolated SPM who underwent curative R0 resection. We performed PALN
dissection (PALND) in 15 cases in MPR group and in 10 cases in the SPM group; all
remaining patients in both groups underwent chemoradiotherapy (CRT) without
further surgical intervention. During the study period of about 5 years, we compared
the patients who underwent PALND and those who underwent CRT.
Results The overall survival and recurrence-free survival rates were significantly
longer in patients who underwent PALND (p¼ 0.049 and 0.036 respectively).
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Introduction

Approximately 2% of colorectal carcinoma (CRC) patients
experience isolated metachronous para-aortic lymph node
(PALN) recurrence (MPR) after curative surgical excision of
the primary tumor.1 Synchronous PALN metastasis (SPM) is
considered a stage-IV disease.2,3

Previous studies4 have established the roles of surgical
resection and chemotherapy (CTx) in the management of
isolated liver and lung cancer recurrences, which led to
improvements in patient prognosis.

The relative rarity of MPR and SPM leads to limited
number of studies onpatientmanagement, and no treatment
guidelines have been established to date.5

Curative resection was found to be beneficial for CRC
patients with isolated MPR.5 One study6 reported that the
outcomes of CRC patients after chemoradiotherapy (CRT)
were similar to those of the patientswho underwent surgical
resection.

Moreover, MPR resectiombelow the renal veins can be
safely performed and improve prognosis in comparison to
non-surgical resection.7

Recent studies9,10 have updated the prognostic predictive
parameters for the successful surgical management of SPM,
including R0 resection, histological type, number of PALNs,
presence of metastatic lateral pelvic lymph node, distant
metastases, and preoperative levels of carcinoembryonic
antigen (CEA).

No clear predictive parameters for the successful surgical
management of MPR have been established to date.

Additionally, no previous studies have assessed the prog-
nostic parameters and role of surgical resection in cases of
SPM and MPR in CRC patients.

In the present study, we aimed to assess the prognostic,
predictive roles, and long-term outcomes of different man-
agement strategies for SPM and MPR in CRC patients–PALN
dissection (PALND) and CRT–to establish the best manage-
ment strategy.

Materials and Methods

The present prospective cohort study included 60 conse-
cutive CRC patients: 35 patients clinically or radiologically
diagnosed with isolated MPR,and 25 patients clinically or
radiologically diagnosed with isolated SPM who under-
went curative R0 resection (no gross or microscopic
residual tumor after surgical excision) from January 2014
to December 2019 at the General Surgery Department,
Faculty of Medicine, Zagazig University Hospitals, Zagazig,
Egypt.The PALNs are the lymph nodes around the abdomi-
nal aorta and inferior vena cava, and recurrence in them

and extending laterally to the psoas major muscles, crani-
ally to the diaphragm, and caudally to the common iliac
vessels was confirmed by computed tomography (CT),
magnetic resonance imaging (MRI), and positron emission
tomography (PET) findings, as well as by the high serum
levels of CEA.

We performed PALND in 10 (40%) patients with SPM and
in 15 (42.9%) patients with MPR. All remaining patients in
both groups underwent CRT without further surgical inter-
vention. During the follow-up (median: 37 months; range:
10 to 55months), we compared the patients who underwent
surgery and those who underwent CRT.

Exclusion Criteria

Patients with incompletely resected tumors who could not
undergo R0 resection, patients with multiple PALNs on both
sides of the aorta, and patients with multiple recurrences
invading the celiac or superior mesenteric artery were
excluded.

After the application of the inclusion and exclusion crite-
ria, 25 patients with SPM and 35 patients with MPR after
curative R0 resection were included in the present study.

We collected and reviewed the medical charts, and iden-
tified the clinical findings, the pathological characteristics of
the tumor, and the survival outcomes of the patients. The
perioperative characteristics of patients with PALN recur-
rence and their management were reported.

The study protocol was approved by the Institutional
Review Board (IRB) of the Faculty of Medicine at Zagazig
University (IRB No. 2015-1458), and written informed con-
sent was obtained from the patients.

The resectability of the PALNs was evaluated by a multi-
disciplinary team which included colorectal surgeons, radi-
ologists, pathologists, and oncologists. We divided the
location of the recurrent nodes into three classes; left or
right sides of the aorta, above the renal vessels, and below the
renal vessels.

Treatment of Patients with MPR
The management of MPR included surgical resection with
curative intent, which included wide excision of the
involved lymph node in addition to any invaded adjacent
tissue, and part of the surrounding normal tissue, to reach
free safety resection margins. After surgical resection,
patients with histopathological confirmation of MPR
underwent adjuvant CTx and CRT. A standard total radia-
tion dose of 48 Gy to 55.4 Gy in fractions of 25 Gy to 31 Gy
was applied.

Patients with histopathological confirmation of absence
of MPR received no further treatment.

Conclusions We showed that PALND in cases of CRC patients with SPM and MPR
previously submitted to R0 resection was associated with favorable outcomes and
better patient survival.
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Treatment of Patients with SPM
Patients with SPMwere submitted to surgical resection of the
CRC in addition to PALND according to the following param-
eters: clinical and radiological evidence of metastatic PALN
located below the renal vein; with expected negative R0
resection. We perfomed metastasectomy for most patients
after resection of the primary tumor and second stage meta-
stasectomy, as metachronous hepatectomy in some patients

The PALND procedure included dissection of lymphatic
and connective tissues around the abdominal aorta and
inferior vena cava between the left renal vein and iliac artery
bifurcation.

Follow-up
After surgical dissection, we followed up all patients every
three months to assess tumor markers, and they were
submitted to chest and abdominal CTs every six months.
All patients with rectal cancer underwent a yearly colonos-
copy, and those with colon cancer underwent it every other
year, to detect early local recurrence.

We defined local recurrence as recurrence inside the
pelvic cavity in cases of rectal cancer, and as recurrence
around the tumor area in cases of colon cancer.

Statistical Analysis
The statistical analysis of the collected data was performed
using the Statistical Package for the Social Sciences (IBMSPSS
Statistics forWindows, IBMCorp., Armonk, NY, US) software,
version 24.0. The Chi-squared test (χ2) and the Fisher exact
were used to calculate the differences among the qualitative
variables, and the Mann Whitney test, to calculate the
difference among the quantitative variables. Values of p <

0.05 indicate statistically significant differences, and values
<0.001 indicate highly-significant differences. The Kaplan
and Meier method was used to detect the overall survival
(OS) and the recurrence-free survival (RFS) rates, and the log-
rank test was used to compare the survival curves. The time
from the date of the diagnosis until the date of death or of the
last follow-up is the OS, and the RFS is time from the date of
complete response (CR) to the therapy until the date of
relapse.

We used the Cox proportional hazards model for the
univariate analysis, and statistically significant variables
were included in it.

Results

Clinicopathological and demographic characteristics
of all CRC patients (►Tables 1 and 2)
We included 60 CRC patients, 40 men (66.7%) and 20 woman
(33.3%), with a median age of 50 years (range: 30 to 68 years).
Conventional adenocarcinoma of the colon was diagnosed in
50 patients (83.3%), right hemicolectomy was performed 50%
of the patients, left hemicolectomy, in 26.7%, anterior resec-
tion, in 8.3%, and abdominoperineal resection, in 15% of the
patients. The median size of the largest PALNs was 15mm
(range: 12 to 20mm). A total of 50% of the patients underwent
preoperative CRT, and 80% were submitted to postoperative

CRT. Complete response to therapywas observed in 65% of the
patients, and the OS rate was of 50% (►Figure 1 A,B).

Regarding the demographic, clinical, and pathological
parameters, we found no statistically significant differences
between patients diagnosed with SPM or MPR, or between
patients who underwent PALND and those who did not.

Patients with MPR had better RFS rates than those with
SPM (23.6% versus 12.1% respectively; p¼0.014), while
patients with SPM had better OS rates than those with
MPR (60% versus 12.5% respecrtively; p¼0.022) (►Tables 3

and 4; ►Figures 1 C,D).

Characteristics of PALN Recurrence and PALND in
Patients with Metachronus PALN Metastases
A total of 15 MPR patients (42.9%) underwent PALND. After
the pathological examination 20% of these patients were
diagnosed with chronic granulomatous inflammation and
fibrosis; they did not undergo any further treatment, and
were followed up.

Following resection, the median size of the largest PALNs
was 15mm (range: 12 to 20mm). Of the 20 patients (57.1%)
treated with CTx alone, 10 were treated with folinic acid,
fluorouracil, and irinotecan (FOLFIRI), 2, with folinic acid,
fluorouracil, and oxaliplatin (FOLFOX), 4, with capecitabine
and oxaliplatin (XELOX), 1, with folinic acid and fluorouracil
(LF), 2, with oral capecitabine, and 2%, with targeted agents
alone (pembrolizumab and avastin).

We found no significant differences in terms of demo-
graphic and clinical characteristics between MPR patients
who did and did not undergo PALND.

Survival Outcomes and Factors Related to the
Prognosis of MPR Patients Submitted to PALND
The 15 MPR patients who underwent PALND, had signifi-
cantly better OS and RFS rates. The multivariate analysis
showed that the factors associated with favorable survival
were primary tumor in a less advanced stage, performance of
CTx, and PALND.

Characteristics of PALND in SPM Patients
A total of 10 SPM patients (40%) underwent PALND. After the
pathological examination, 1 of these patients was diagnosed
with lymphadenitis, but underwent no further treatment,
and was followed up.

Following resection, the median size of the largest PALNs
was 15mm (range: 12 to 20mm). Of the 15 patients (60%)
treated with CTx alone, 8 were treated with FOLFIRI, 2, with
FOLFOX,2,withXELOX,1,withLF, 2,withoralcapecitabine, and
1, with targeted agents alone (pembrolizumab and avastin).

We found no significant differences in terms of demo-
graphic and clinical characteristics between SPM patients
who did and did not undergo PALND.

Survival Outcomes and Factors Related to the
Prognosis of SPM Patients Submitted to of PALND
The 10 SPM patients who under went PALND had signifi-
cantly better OS and RFS rates. The multivariate analysis
showed that the factors associated with favorable survival
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were primary tumor in a less advanced stage, performance of
CTx, and PALND.

The univariate Cox regression analyses showed that SPM
and PALNs with the largest sizes were the most significant
predictors of RFS (p¼0.04)., and, in themultivariate analysis,
the most significant predictor of RFS was preoperative CRT
(p<0.001) (►Table 5).

The univariate Cox regression analyses showed that SPM
and the stage in the Duke classificatioon were the most
significant predictors of OS (p¼0.029 and 0.031 respectively),
and in the multivariate analysis, the most significant predic-
tors of OS was preoperative CRT (p¼0.003) (►Table 6).

Discussion

In the current study, we showed that the prognosis and the
survival rates of CRC patients with SPM or MPR who under-
went PALND was better than that of patients who did not
undergo surgical excision. Our findings are in line with those
of previous studies.1,8,9 Our study was similar to the one by

Ushigome et al.,9 which was also restricted to patients who
underwent R0 resection of the primary tumor.

We showed that the 5-year OS and RFS rates of the SPM
patients who underwent PALND were better than those of
patients with general stage-IV tumors; thus, PALND was
found to improve patient prognosis. This finding is similar
to those of previous reports.7,10–12

Ushigome et al.9 showed that PALND is associated with
favorable survival, but it was also associated with early
unresectable recurrences. This might be due to the fact
that the CRC patients who developed unresectable recur-
rences and died within one year after PALND were primarily
found to have no indication for the procedure. Thus, accurate
diagnosis of patients with CRCwho should undergo PALND is
essential to improve prognosis.

All of these results collectively provide further evidence
for the effectiveness of surgical management.

Surgical resection for isolated MPR or SPM has many
advantages, as it enables an accurate histopathological con-
firmation of recurrence or metastasis, particularly in cases

Table 1 Clinicopathological features and outcomes of all patients, and of those with SPM and MPR

Variable SPM MPR Total
N¼60

p-value

N¼25 N¼ 35

n % n % n %

Mean age in years (range) 50 (30–65) 50 (32–68) 50 (30–68) 0.976

Histopathological subtype Conventional
adenocarcinoma

22 88.0 28 80.0 50 83.3 0.412

Mucoid carcinoma 3 12.0 7 20.0 10 16.7

Site of the primary tumor Ascending colon 7 28.0 20 57.1 27 45.0 0.038

Rectosigmoid 10 40.0 4 11.4 14 23.3

Descending colon 3 12.0 6 17.1 9 15.0

Transverse colon 5 20.0 5 14.3 10 16.7

Duke stage A 2 8.0 9 25.7 11 18.3 < 0.001

B 11 44.0 0 0.0 11 18.3

C 12 48.0 13 37.1 25 41.7

D 0 0.0 13 37.1 13 21.7

Type of primary operation Right hemicolectomy 10 40.0 20 57.1 30 50.0 0.075

Left hemicolectomy 5 20.0 11 31.4 16 26.7

Anterior resection 4 16.0 1 2.9 5 8.3

Abdominoperineal resection 6 24.0 3 8.6 9 15.0

Mean size of largest PALN in millimeters (range) 15 (12–20) 15 (12–20) 15 (12–20) 0.655

PALND No 15 60.0 20 57.1 35 58.3 0.825

Yes 10 40.0 15 42.9 25 41.7

Preoperative chemoradiotherapy No 13 52.0 17 48.6 30 50.0 0.793

Yes 12 48.0 18 51.4 30 50.0

Postoperative chemoradiotherapy No 5 20.0 7 20.0 12 20.0 > 0.999

Yes 20 80.0 28 80.0 48 80.0

Yes –distant metastasis 1 14.3 6 46.2 7 35.0

Abbreviations: MPR, metachronous para-aortic lymph node recurrence; PALN, para-aortic lymph node; PALND, para-aortic lymph node dissection;
SPM, synchronous para-aortic lymph node metastasis.
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which might difficult to diagnose by imaging alone. Thus,
it also enables the provision of a better therapy, avoids
unneeded treatment strategies, and leads to an improve-
ment in patient outcomes and survival,12 as shown in the
present study. These results were similar to those of the
study by Kim et al.,1 in which three patients who underwent
PALNDwere histopathologically confirmed to be negative for
malignant recurrence. These patients avoided additional
unnecessary adjuvant therapy, and only underwent regular
follow-up to detect possible recurrences later on.

Moreover, 20% of the patients with misdiagnosis of recur-
rence who did not undergo surgical resection may unneces-
sarily undergo chemotherapy.

The rate of misdiagnosis of recurrence was of about
20%, which was similar to the rates found in previous
studies.13–16

Regarding the response to therapy in the present study, it
was better among the patients who underwent PALND than
among thosewho did not.Moreover, disease progression and
further development of distant metastases to the liver, lung,

Table 2 Clinicopathological features and outcomes of patients who did and did not undergo PALND

Variable PALND Total
N¼60

p-value

Yes
N¼35

No
N¼25

n % n % n %

Mean age in years (range) 50
(30–68)

54
(32–67)

50
(30–68)

0.192

Gender Female 12 34.3 8 32.0 20 33.3 0.853

Male 23 65.7 17 68.0 40 66.7

Histopathological
subtype

Conventional adeno carcinoma 29 82.9 21 84.0 50 83.3 0.907

Mucoid carcinoma 6 17.1 4 16.0 10 16.7

Site of the primary
tumor

Ascending colon 14 40.0 13 52.0 27 45.0 0.237

Rectosigmoid 10 28.6 4 16.0 14 23.3

Descending colon 7 20.0 2 8.0 9 15.0

Transverse colon 4 11.4 6 24.0 10 16.7

Duke stage A 6 17.1 5 20.0 11 18.3 0.001

B 11 31.4 0 0.0 11 18.3

C 8 22.9 17 68.0 25 41.7

D 10 28.6 3 12.0 13 21.7

PALN Synchronous metastasis 15 42.9 10 40.0 25 41.7 0.825

Meta-chronous recurrence 20 57.1 15 60.0 35 58.3

Type of primary
operation

Right hemicolectomy 14 40.0 16 64.0 30 50.0 0.306

Left hemicolectomy 11 31.4 5 20.0 16 26.7

Anterior resection 4 11.4 1 4.0 5 8.3

Abdominoperineal resection 6 17.1 3 12.0 9 15.0

Mean size of largest PALN in millimeters (range) 14
(12–15)

18
(17–20)

15
(12–20)

< 0.001

Response to
treatment

PD 4 11.4 2 8.0 6 10.0 0.962

SD 4 11.4 3 12.0 7 11.7

PR 5 14.3 3 12.0 8 13.3

CR 22 62.9 17 68.0 39 65.0

Preoperative
chemoradiotherapy

No 16 45.7 14 56.0 30 50.0 0.432

Yes 19 54.3 11 44.0 30 50.0

Postoperative
chemoradiotherapy

No 6 17.1 6 24.0 12 20.0 0.513

Yes 29 82.9 19 76.0 48 80.0

PALN Synchronous metastasis 15 42.9 10 40.0 25 41.7 0.825

Metachronous recurrence 20 57.1 15 60.0 35 58.3

Abbreviations: CR, complete response; PD, progressive disease; PALN, para-aortic lymph node; PALND, para-aortic lymph node dissection; PR,
partial response; SD, stable disease.
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Fig. 1 (A) Kaplan-Meier survival curves illustrating the RFS time differences in all the studied CRC patients. (B) Kaplan-Meier survival curves
illustrating the OS time differences in all the studied CRC patients (C) Kaplan-Meier survival curves illustrating RSF time differences in patients
submitted to PALND. (D) Kaplan-Meier survival curves illustrating OS time differences in patients submitted to PALND.

Table 3 Recurrence and survival of patients who did and did not undergo para-aortic lymph node dissection (PALND)

Variable PALND Total p-value

No
N¼ 35

Yes
N¼ 25

n % n % n %

Recurrence pattern after PALND Local 8 34.8% 5 50.0% 13 39.4% 0.411

Distant 15 65.2% 5 50.0% 20 60.6%

Death No 14 40.0% 16 64.0% 30 50.0% 0.047

Yes 21 60.0% 9 36.0% 30 50.0%

Relapse� No 12 44.4% 15 75.0% 27 57.4% 0.036

Yes 15 55.6% 5 25.0% 20 42.6%

Note: � Calculated from patients with documented response to therapy.
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Table 5 Univariate and multivariate Cox regression analyses of the rate of relapse-free survival

Covariate Relapse-free survival

Univariate Multivariate

p-value Hazard ratio
(95% confidence
interval)

p-value Hazard rastio
(95% confidence
interval)

Age (years) 0.87 1.00 (0.95–1.04)

Gender 0.033 1.63 (1.04–2.56) 0.034 1.62 (1.04–2.52)

Histopathological subtype 0.339 0.49 (0.11–2.12)

Site of the primary tumor

Ascending colon 0.824 0.86 (0.23–3.25)

Rectosigmoid 0.948 1.05 (0.25–4.39)

Descending colon 0.087 3.79 (0.82–17.40)

Duke stage

A 0.375 1.89 (0.46–7.70)

B 0.667 0.75 (0.20–2.83)

C 0.16 0.41 (0.12–1.42)

SPM and MPR 0.04 2.72 (1.05–7.10)

Size of the largest PALN (mm) 0.043 0.83 (0.68–0.99) 0.145 0.86 (0.70–1.05)

Type of primary operation

Right hemicolectomy 0.653 1.43 (0.30–6.72)

Left hemi-colectomy 0.08 4.11 (0.85–20.00)

Anterior resection 0.081 4.94 (0.82–29.71)

PALND 0.062 0.38 (0.14–1.05)

Preoperative chemoradiotherapy < 0.001 7.32 (2.43–21.99) 0.001 6.16 (2.02–18.78)

Postoperative chemoradiotherapy 0.108 32.28 (0.46–2240.74)

Abbreviations: MPR, metachronous para-aortic lymph node recurrence; PALN, para-aortic lymph node; PALND, para-aortic lymph node dissection;
SPM, synchronous para-aortic lymph node metastasis.

Table 4 Survival rates of patients who did and did not undergo para-aortic lymph nodes dissection (PALND)

PALND Total Number
of Events

Censored Survival time in months Survival
rate

p-value

Mean Median

Estimate�
standard
error

95%
confidence
interval

Estimate�
standard
error

95%
confidence
interval

Overall survival

No 35 21 14 40.0% 18.9�0.8 17.4–20.4 18.0�0.5 17.0–19.0 11.0% 0.049

Yes 25 9 16 64.0% 21.1�1.0 19.1–23.1 23.0�2.8 17.5–28.5 0.0%

Total 60 30 30 50.0% 19.8�0.6 18.6–21.0 18.0�1.5 15.0–21.0 41.0%

Relapse-free
survival

No 27 15 12 44.4% 18.3�1.0 16.2–20.3 17.0�1.0 15.0–19.0 30.5% 0.036

Yes 20 5 15 75.0% 18.8�0.4 17.9–19.6 Not reached 57.3%

Total 47 20 27 57.4% 19.6�0.8 18.0–21.2 18.0�0.6 16.8–19.2 8.8%
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and bone was higher among patients who did not undergo
surgical excision.

Additionally, in patients who do not undergo PALND,
metastasis to distant organs may result from unresected
PALN metastasis.9

In the present study, the stage of the primary tumor was
the most important prognostic factor for patient survival,
and it was similar in patients who did and did not undergo
resection.

Conclusions

We showed that PALND in cases of CRC patients with SPM and
MPRpreviously submitted to R0 resectionwas associatedwith
favorable outcomes and better patient survival.

The accurate histopathological diagnosis of SPM and PMR
can alter treatment strategies.

Strengths of the Present Study

In the present report, we have overcome certain weaknesses
of previous studies:1,12 first, the present was a prospective

study, which enabled better data collection and analysis to
reach accurate results; second, we included patients with
SPMandMPR toverify the role of PALNDwhether it was done
during resection of the primary tumor or resection of
isolated PALN recurrence; third, we compared patients
who underwent PALND and those who only underwent
CRT; and, fourth, the present study was performed by a
multidisplinary team composed of gastrointestinal oncolo-
gists, oncologic surgeons, and radiologists, which made the
management strategies more accurate.

Limitations of the Study

Among the limitations of the present study, we can mention
the fact that it was performed in a single center, the relatively
small sample, and the relatively short follow-up.

Recommendations

Larger prospective studies comparing patients submitted to
differentmanagement strategies andwith a longer follow-up
are needed to determine the best treatment.

Table 6 Univariate and multivariate Cox regression analyses of the overall survival rate

Covariate Overall survival

Univariate Multivariate

p-value Hazard ratio
(95% confidence
interval)

p-value Hazard ratio
(95% confidence
interval)

Age (years) 0.199 1.03 (0.99–1.07)

Gender 0.792 0.88 (0.35–2.23)

Histopathological subtype 0.978 1.01 (0.41–2.52)

Site of the primary tumor

Ascending colon 0.458 1.52 (0.50–4.63)

Recto-sigmoid 0.896 1.09 (0.31–3.87)

Descending colon 0.076 3.39 (0.88–13.03)

Duke stage

A 0.998 1.00 (0.30–3.32) 0.959 1.04 (0.25–4.32)

B 0.173 0.47 (0.16–1.39) 0.961 1.04 (0.23–4.66)

C 0.031 0.35 (0.13–0.91) 0.229 0.52 (0.18–1.51)

SPM and MPR 0.029 2.61 (1.10–6.17) 0.079 2.48 (0.90–6.82)

Size of the largest PALN (mm) 0.211 0.91 (0.79–1.05)

Type of primary operation

Right hemicolectomy 0.506 1.45 (0.48–4.38)

Left hemicolectomy 0.264 1.99 (0.59–6.67)

Anterior resection 0.631 1.52 (0.27–8.44)

PALND 0.204 1.66 (0.76–3.63)

Preoperative chemoradiotherapy 0.002 0.21 (0.08–0.57) 0.003 0.01 (0.00–0.23)

Postoperative chemoradiotherapy 0.037 4.65 (1.10–19.62) 0.205 2.72 (0.58–12.76)

Relapse 0.011 3.37 (1.32–8.63) 0.004 0.01 (0.001–0.26)

Response to treatment < 0.001 0.54 (0.39–0.75) 0.023 0.59 (0.38–0.93)

Abbreviations: MPR, metachronous para-aortic lymph node recurrence; PALN, para-aortic lymph node; PALND, para-aortic lymph node dissection;
SPM, synchronous para-aortic lymph node metastasis.
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