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Introduction: Para-aortic lymph node (PALN) involvement occurs in up to 2% of colorectal cancer (CRC)

patients. While resection for isolated hepatic and pulmonary metastases in colorectal cancer is standard

practice, the role of PALN dissection (PALND) in CRC has not been established and remains a controversy.

We aim to perform a systematic review of the literature to determine if extensive lymphadenectomy

improves survival, and is an acceptable strategy for PALN metastasis (PALNM).

Materials and methods: A systematic search of PubMed and Embase databases for studies reporting on

patients with isolated PALNM in CRC was performed. Studies including patients with synchronous and

metachronous PALN were included, and studies including patients with other metastases were excluded.

Results: Eighteen retrospective, single-centre studies were included in the final analysis. The reported

incidence of isolated PALNM ranged from 1.3 to 1.7%. A total of 370 patients with PALNM were evaluated,

of which 145 had synchronous, and 225 had metachronous PALNM. For synchronous PALNM, the 5-year

overall survival (OS) after metastatectomy, ranged from 22.7% to 33.9%. For metachronous PALNM, the 5-

year OS ranged from 15 to 60%; median OS was 34e40 months in the PALND versus 3e14 months for

patients who did not undergo PALND. There were no reported surgery related mortalities, and overall

surgical morbidity was 7.8e33%.

Conclusion: PALND for isolated PALNM from colorectal cancer can be performed with minimal morbidity

and confers a survival advantage, in comparison with conventional palliative chemotherapy or chemo-

radiation therapy.

© 2016 Elsevier Ltd. All rights reserved.
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1. Introduction

Para-aortic lymph node (PALN) involvement in colorectal cancer

(CRC) is uncommon, with a reported incidence of less than 2% [1,2].

According to the American Joint Committee on Cancer (AJCC) [3],

they represent disseminated, stage IV disease. The Japanese Society

for Cancer of the Colon and Rectum (JSCCR), however, consider

para-aortic lymph node metastasis (PALNM) regional, stage III

disease [4,5]. With such differing views on the significance of

PALNM, it is hardly surprising that management strategies have

been divided [6,7].

While an aggressive surgical approach is advocated for selected

patients with resectable hepatic and/or pulmonary metastasis,

with reported 5-year survival rates approaching 50e70% [8e10],

the optimal management for PALNM is not clearly defined. To date,

several case series have reported favourable outcomes in patients

who undergo PALN dissection (PALND) [1,2,11,12], however evi-

dence is limited, and most studies are small and retrospective in

nature. Furthermore, no direct comparison has beenmade between

PALND and modern curative chemo-radiotherapy regimes.

It has been proposed that synchronous and metachronous

colorectal cancer metastases have distinct tumor biologies [13].

Synchronous metastases have been associated with a more

aggressive clinical picture, with patients experiencing poorer sur-

vival outcomes when compared with metachronous patients

[14,15]. Most reports on PALNM however, do not differentiate be-

tween the two [1,11]. We believe that discussing their outcomes

independently may shed light on their possibly distinct biologies

and is crucial in the oncological management.

Given the lack of randomised trials and high quality evidence,

we aim to perform a systemic review of the current literature to

evaluate evidence for or against surgery in the management of

PALNM in CRC. We also hope to define a management strategy for

both synchronous and metachronous PALNM (s- and m-PALNM)

based on the reported survival and morbidity outcomes.

2. Materials and methods

A literature search of PubMed, Ovid MEDLINE, and EMBASE

databases was conducted for studies reporting on the management

of PALNM in colorectal cancer, published in English from January

1958 to March 2016 (PALND for colorectal cancer was first

described and published by Deddish and Stearns in 1958 [16]). The

medical search headings (MeSH), ‘colorectal cancer’, ‘para-aortic

lymph nodes’, ‘para-aortic lymph node dissection’, ‘retroperitoneal

lymph nodes’, ‘recurrence’, ‘synchronous’ and ‘metachronous

metastasis’ were used. Additional relevant studies were identified

from the references cited in the articles identified by the database

searches. This study was conducted in accordance to the PRISMA

guidelines [17] (Fig. 1).

2.1. Criteria for inclusion of study

The authors identified and screened the search results for

potentially eligible studies. Articles were included if they were: (1)

Original articles published in English in peer-reviewed journals, (2)

included CRC patients with s-PALNM identified by imaging mo-

dalities, such as computed topography (CT) or positron emission

tomography (PET) scans, (3) included CRC patients with m-PALNM

following primary curative surgery, and had (4) Clear documenta-

tion of patient survival and morbidity outcomes.

Articles were excluded if they: (1) were abstracts, letters, edi-

torials, and expert opinions, (2) included CRC patients with con-

current hepatic, pulmonary, or other systemic metastasis, (3)

included patients where PALNDwas performed prophylactically i.e.

without intra-operatively detected or radiologically suspicious

lymph nodes.

Studies that presented data on other distant sites of colorectal

metastasis were included only if data of patients with PALNM could

be isolated from other patient subgroups.

2.2. Data extraction and analysis

Data was extracted using standardised forms, which recorded

patient and study characteristics, survival outcomes, post-operative

morbidity and mortality when PALND was performed, and the use

of neo-adjuvant and/or adjuvant chemotherapy or chemo-

radiotherapy. Two distinct patient populations were identified:

(1) Patients with synchronous s-PALNM) and (2) Patients with m-

PALNM. Given their inherent differences, the 2 groups were ana-

lysed and outcomes determined independently.

In both ‘synchronous’ and ‘metachronous’ groups, comparison

was made between patients who received curative surgery versus

no surgery. In the non-surgical group, patients may have received

either chemotherapy, chemo-radiotherapy or were managed

conservatively. Survival and morbidity outcomes were analysed.

All studies were assessed for their level of evidence using the

Oxford Centre for Evidence-Based Medicine Levels of Evidence ta-

ble [18]. The authors elected to perform a descriptive review of the

Fig. 1. Flow diagram of selection of eligible studies.
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data as opposed to a meta-analysis due to the heterogeneity of the

studies assessed.

3. Results

The search identified 34 relevant articles published between

1998 and 2015. All studies were retrospective cohort studies or case

series. Fifteen case reports available only in Japanese as well as one

systemic review were excluded. Eighteen articles were included in

our final analysis.

3.1. Synchronous PALNM (s-PALNM)

Five studies addressed the management of CRC patients with s-

PALNM: 4 discussed the role of surgery [19e22] while 1 evaluated

non-surgical treatment [23]. All surgery was performed only after

suspicious metastatic PALNs were detected either radiologically or

intra-operatively, and was with curative intent.

3.2. Metachronous PALNM (m-PALNM)

Eleven studies addressed patients with m-PALNM: 6 reported

on the role of surgery [2,6,24e26] while 5 described non-surgical

treatment [27e31]. In the former group, 2 were cohort studies

that compared the outcomes of surgical versus non-surgical man-

agement [2,12]. The remaining 4 case series reported on colorectal

recurrences in both local-regional and distant sites [6,24e26]; we

extracted only data pertaining to para-aortic nodal recurrences

where possible. In the non-surgical group, 3 case series and 2 case

reports described the outcomes of curative chemo-radiation ther-

apy in m-PALNM patients.

Two studies reported on s- and m-PALNM collectively: Choi

et al. [1] described 24 patients with isolated PALNM, of whom 19

had synchronous and 5 metachronous disease. Gagniere et al. [11]

retrospectively analysed 25 patients who underwent radical

retroperitoneal lymphadenectomy for 19 patients with synchro-

nous metastasis and 6 with metachronous disease. Survival and

morbidity outcomes could not be distinguished between s- and m-

groups in these 2 series and as such their outcomes were reported

independently.

In total, our systemic review evaluated a total of 370 patients

with CRC-related PALNM, for which 145 patients had s-PALNM and

225 patients had m-PALNM.

3.3. Outcomes of patients with synchronous PALNM

PALND was performed in 264 patients with s-PALNM (Table 1).

CT and PET-CT scans were the imaging modalities used in the

diagnosis of PALNM. Min (2009) [19] and Bae et al. [20] considered

a lymph node to be radiologically positive if it was >0.5 cm at the

short-axis diameter, had spiculated or indistinct borders, or

showed a mottled heterogenic pattern on CT scan. The PALN had to

lie between the left renal vein and the bilateral common iliac

vessels. A hot uptake on PET or PET-CT also indicated metastatic

disease. Pre-operative imaging identified 264 patients with radio-

logically suspicious lymph nodes, however only 118 had histologi-

cally positive PALNDM; as such the positive predictive value of pre-

operative imaging was 44.7% (118/264). The mean number of

positive PALN retrieved intra-operatively ranged from 1.1 to 4.4.

PALND described by all authors [19e22] involved the removal of

all lymphatic tissues along the aorta, bounded superiorly by the left

renal vein and inferiorly by bilateral common iliac vessels. There

was no operative mortality, but reported morbidity ranged from 7.8

to 15% in 2 series [20,22] and included acute urinary retention,

ileus, surgical site infections (SSI), and anastomotic leak. Morbidity

and mortality data from Min (2009) et al. [19] was not included as

the outcomes of lateral pelvic lymph node dissectionwere reported

together and information of PALND could not be extracted inde-

pendently. Similarly, Atsushi et al. [21] included data of 6 additional

patients with ‘extra-regional’ but non-PALN disease. Nevertheless,

morbidities in the latter 2 studies were not significantly higher

(ranged from 18.8 to 20.5%).

19%e25% of patients received neoadjuvant chemoradiaton

therapy prior to PALND [19,21,22]. None of the studies however

reported on their institution's indications for therapy, duration of

treatment, or regime used.

In the 2 larger series [19,20] involving 43 and 49 patients

respectively, 5-year overall survival (OS) ranged from 22.7% to

33.9% and 5-year disease free survival (DFS) from 17.6% to 26.5%.

Bae et al. [20] went on to compare survival outcomes amongst 3

patient groups: those who underwent regional lymphadenectomy

versus PALND versus liver resection. Significantly better OS and DFS

were found in patients who received regional lymph node dissec-

tion, while patients with s-PALNM and liver metastasis shared

similar survival rates. The number of positive PALNMwas identified

as a prognostic factor for OS in 2 studies [21,22].

In a series of patients who underwent laparoscopic PALND, Sung

et al. [22] reported amean operating time of 192.3 min and a 3-year

OS and DFS of 65.7% and 40.2% respectively.

3.4. Outcomes of patients with synchronous & metachronous

PALNM

There were 2 papers that evaluated patients with s- and m-

PALNM collectively (Table 2).

By comparing patients who had undergone PALND versus no

Table 1

Synchronous Para-aortic lymph node Metastasis in Colorectal cancer.

Study Year Design Site of

primary

No.

PALND*

No. (þ)

PALNM#

Resection

margin

Morbidity

(%)

Mortality Disease free

survival

Overall

survival

Adjuvant

therapy (%)

Surgical management

Min BS

et al. [19]

2009 Case series Rectum 85 43 e e e 5-yr 17.6% 5-yr 22.7% e

Bae SU

et al. [20]

2015 Case series Colorectal̂ 129 49 Not specified 7.8% None 5-yr 26.5% 5-yr 33.9% CT 100%

Atsushi

et al. [21]

2015 Cohort study Colon 80%

Rectum 20%

10 10 R0 100% e None e e e

Song

et al. [22]

2015 Case series Colon 67.5%

Rectum 32.5%

40 16 Not specified 15% None 3-yr 40.2% 3-yr 65.7% CT 100%

Non-Surgical Management

Takenoue

T [23]

1999 Case study Rectum 1 1 NA 100% None e 5-yr 100% CT 100%

J.S.M. Wong et al. / Surgical Oncology 25 (2016) 411e418 413



surgery for isolated PALNM, Choi et al. [1] concluded that surgery

resulted in superior survival outcomes (5-year OS was 53.4% versus

12% respectively, p ¼ 0.045). A 25% morbidity rate was reported,

with 3 patients suffering SSIs, 2 ileus, and 1 had excessive bleeding.

In the PALND group, the presence 2 or less PALNM was found to be

significantly associated with a better median survival. Median OS

for patients with s-PALNM was 29 months versus 61 months in

patients with m-PALNM (p ¼ 0.227) after PALND.

Gagniere et al. [11] reported the outcome of PALND in a series of

25 patients: 10 with isolated PALNM and 15 with concurrent extra-

PALNM. 5-year OS and DFSwas 56% and 51% respectively in patients

with isolated PALNM, and was 51% and 13% respectively for those

with extra-PALN metastasis. There was no 90-day mortality, and

morbidity outcomes for PALND alone could not be extracted as it

was reported collectively with patients who had underwent met-

astectomy for non-PALN sites.

3.5. Outcomes of patients with metachronous PALNM

3.5.1. Surgery

Metachronous PALNM was defined as recurrence occurring >6

months following curative surgery for primary CRC. Median disease

free interval (DFI) ranged from 14 to 23 months [2,12,26](Table 3A).

While Shibata [2] and Razik et al. [26] reported that patients'

symptoms led to the diagnosis of recurrent disease in 33e56% of

patients, Min et al. [12] found all patients to be asymptomatic and

an elevated serum carcinoembryonic antigen (CEA) to be the first

sign of recurrence in the majority (63.2%). Radiological diagnosis of

PALNM was as defined previously; routine surveillance CT scans

identified up to 36.5% of m-PALNM.

Four case series evaluated the outcome of surgery for 87 m-

PALNM patients with concomittant resectable local and/or distant

metastasis [6,24e26]. PALND was the only operative procedure in

76 patients. Median time from the diagnosis of m-PALNM to sur-

gery was 6 (range 0.3e38) months in one series [26], the delay was

attributed to the pre-operative used of chemoradiation therapy,

though isolated data on patients with only PALNM could not be

obtained. Razik et al. [26] reported a morbidity rate of 52%, for

which a majority (45% out of 52%) were minor Clavien-Dindo grade

1 or 2 complications [32]. Median OS for patients with isolated

PALNM ranged from 44 to 53 months compared with 8e34 months

in those with concomitant sites of metastasis. R0 resections as well

as the absence of concomitant local recurrence were predictors of

superior survival outcomes.

Shibata and Min et al. only included patients with isolated m-

PALNM [2,12]. A total of 26 patients who underwent curative PALND

were compared with 37 who received chemotherapy or chemo-

radiation therapy. Neoadjuvant chemotherapy and radiotherapy

were given to 6 and 4 (out of 20) patients respectively in Shibata's

series [2]. 24% (14 patients) underwent an ‘extended’ resection

which was defined as PALND in addition to resection of an adjacent

structure or organ excluding small bowel. The kidney was the most

commonly involved organ (n ¼ 9). There was no perioperative

mortality; morbidity ranged from 28 to 33%. A significant difference

in OS favouring surgical resection was found in both series, median

OS was 34e40 months in the PALND group versus 3e14 months in

the non-PALND group. 56%e80% of patients suffered a 2nd recur-

rence despite curative PALND. InMin's series [12], distantmetastasis

was the predominant pattern of recurrence. A longer DFI, tumor size

< 5 cm, infra-renal location of PALNM, well-differentiated primary

colorectal tumor, surgical resection as well as the ability to achieve

R0 resection were predictors of a favourable OS.

Table 2

Synchronous & Metachronous Para-aortic lymph node Metastasis in Colorectal cancer.

Study Year Design Site of

primary

No. Cases Resection margin Morbidity

(%)

Mortality Disease free

survival

Overall

survival

Adjuvant

therapy (%)

Choi et al. [1] 2010 Case control Colon 62.5%

Rectum37.5%

24 s-PALNM 19 Not specified 25% None 5-yr 22% 5-yr 53.4% CT 96%

m-PALNM 5

Gagni�ere et al. [11] 2015 Case series Colorectal̂ 10 s-PALNM 7 Not specified Not specified None 5-yr 51% 5-yr 56% e

m-PALNM 3

- Unable to extract data.

* Number of PALND performed.

#number of histologically proven PALNM.

^ breakdown between colon and rectum not specified.

CT: Chemotherapy.

Table 3A

Surgery in Metachronous Para-aortic lymph node Metastasis in Colorectal cancer.

Study Year Design Site of primary No.

Cases

Median

DFI

Resection

Margin

Morbidity

(%)

Mortality DFS OS Adjuvant

therapy (%)

Goldberg et al. [24] 1998 Cohort study All colon 10 e 30% R0 e e e e e

Shibata et al. [2] 2002 Case series Colon 80%

Rectum 20%

20 23 mths 75% R0

25% R1/R2

28% None 5-yr 10% 5-yr 15% CT 70%

RT 25%

Bowne et al. [6] 2005 Case series All colon 12 e e e e e e e

Min BS et al. [12] 2008 Case series Colon 50%

Rectum 50%

6 14 mths Not specified 33% None Not specified Median

34 mths

CT100%

Dumont et al. [25] 2012 Case series Colorectal̂ 14 e 100% R0 Not specified Not specified e e e

Razik et al. [26] 2013 Case series Colorectal̂ 40 e 82.5% R0

12.5% R1

5% R2

e None e 5-yr 60% e

- Unable to extract data.

^ breakdown between colon and rectum not specified.

CT: Chemotherapy.
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3.5.2. No surgery

Several RT techniques were described in the 3 larger series

(Table 3B): Kim et al. [27] evaluated the use of chemotherapy fol-

lowed by stereotactic body RT (SBRT), Yeo et al. [28] administered

three-dimensional conformal RT or helical tomo-therapy with

concurrent chemotherapy, while Lee JS et al. [31] compared upfront

versus deferred RT using conventional or short course RT. Gross

tumor volume (GTV) encompassed all involved LNs observed on CT

and PET-CT and was used in the assessment of disease burden.

Response to treatment was evaluated using the Response Evalua-

tion Criteria in Solid Tumours (RECIST) [33], where complete

response (CR) was defined as the disappearance of all treated le-

sions, partial response (PR) a decrease of at least 30% in the sum of

the longest diameter of the treated lesions, progressive disease (PD)

an increase of at least 20% in the sum of the longest diameter of the

treated lesions or the appearance of new lesions, and stable disease

(SD) as neither a partial response nor progressive disease. Treat-

ment toxicity was assessed using the CommonTerminology Criteria

for Adverse Events version 3.0 [34].

Median DFI ranged from 13 to 30 months. Grade 1 or 2 gastro-

intestinal toxicities were reported in 28.5e81.8% of patients. High

grade toxicity was rare, and only one patient in Kim et al.'s series

suffered a grade 4 cardiac event requiring bypass surgery [27].

Rates of CR following treatment ranged from 43 to 100%, PR

27e57%, and SD 13%. Min et al. reported progressive disease in all

patients receiving chemoradiation therapy. Overall survival out-

comes were also significantly worse when compared to patients

who underwent surgical resection [12]. Excluding Min's series [12],

median OS in the 3 larger RT series ranged from 37 to 41 months

[27,28,31]. Patients who experience CR post-RT had a 5-year OS of

61.5% versus 25% in patients with PR. Re-recurrence rates ranged

from 60 to 68%. Indicators of a favourable prognosis were a longer

DFI, good response to chemoradiation therapy, as well as a lowGTV.

4. Discussion

PALND was first described in 1950 by Dr Deddish as a modifi-

cation of the Miles abdominoperineal resection (APR) in the man-

agement of rectal cancer [16]. By prophylactic dissection of lymph

node-bearing tissues from the para-aortic and vena caval regions

between the ureters from the duodenum down to the levator ani

muscles, PALND aimed to reduce local recurrence rates, which was

common despite APR [35]. However, routine PALND have since

been abandoned by most western institutions in view of the

increased surgical morbidity without corresponding improvements

in recurrence rates and overall survival [36,37]. In the last decade,

PALND has been adopted mainly for curative purposes in s- and m-

PALNM. Based on the results of our systemic review, the incidences

of surgical complications ranged from 7.8 to 33%, and were mainly

low grade in nature. While the safety of extensive lymphadenec-

tomy is reassuring, there remains controversy regarding the indi-

cation and survival benefits of PALND in PALNM.

In CRC patients with hepatic or pulmonary metastases, com-

plete resection of metastases has been shown to improve survival

over palliative chemotherapy [8e10]. Similarly, by comparing the

outcomes of PALNM patients who received surgery versus no sur-

gery, Shibata, Choi and Min (2008) et al. concurred that a signifi-

cantly better survival was seen in the patients who received an R0

resection. Predictors of improved survival outcomes in s-PALNM

patients, who underwent concurrent resection of primary tumor

and PALND, were well-differentiated histology, as well as low vol-

ume (i.e less than 2 PALNM) disease. In patients withmetachronous

metastasis, a longer DFI was found to be associated with improved

OS and DFS. With this information, we can better select for patients

who may benefit from PALND.

If PALNMwere to behave like liver metastases, we would expect

synchronous disease to exhibit a more aggressive clinical course

and poorer survival compared to metachronous PALNM. However,

5-year OS and DFS seemed to be relatively similar in both groups;

ranging from 22.7% to 65.7% and 17.6%e40.2% respectively in the s-

PALNM group and 15%e60% and 10%e25.6% respectively in the m-

PALNM group. In Choi's series, while patients with m-PALNM

showed a marginally improved median OS when compared s-

PALNM (61 months versus 29 months), however this was not sta-

tistically significant.

Chemotherapy with or without radiation therapy (RT) has been

used as a form of salvage therapy for patients with m-PALNM.

Various chemotherapy regimens including either one or a combi-

nation of fluropyrimidines (including 5-Fluorourcil plus leucovorin,

capecitabine, tegafur plus uracil), oxaliplatin, irinotecan, and

Table 3B

Non-Surgical management of Metachronous Para-aortic lymph node Metastasis in Colorectal cancer.

Study Year Design Site of

primary

No.

Cases

Median

DFI

Morbidity Mortality OS DFS Treatment strategy Treatment

Response

Min BS et al. [12] 2008 Case series Colon 44%

Rectum 56%

32 18 mths Not

specified

None Median

14 mths

NA 40% Chemotherapy

37.5% Concurrent Chemo-RT

22.5% Chemotherapy, sequential RT

PD 100%

Kim MS et al. [27] 2009 Case series All Rectal 7 21 mths 43% None 3-yr 71.4% e Chemotherapy then Stereotactic

body radiotherapy

CR 43%

PR 57%

Yeo et al. [28] 2010 Case series Colon 40%

Rectum 60%

22 15 mths 82% None 5-yr 36.4% 5-yr 25.6% Curative Chemo-RT CR 60%

PR 27%

SD 13%

Tomonori et al. [29] 2012 Case study Recto-sigmoid 1 24 mths 100% None 3y5m 2y5m Chemo-RT and Bevacizumab CR 100%

Yasuda S et al. [30] 2012 Case study Colon 1 30 mths 100% None 9yr2m 6y11m Chemo-RT CR 100%

Lee JS et al. [31] 2015 Cohort study Colorectal̂ 52 13 mths 51.9% None 2-yr 69.6% 2-yr 37.5% Either: (1) Chemotherapy and

upfront RT or

(2) Chemotherapy and deferred RT

CR 31%

PD: Progressive disease.

CR: Complete response.

PR: Partial response.

SD: Stable disease.

– Unable to extract data.

^ breakdown between colon and rectum not specified.

CT: Chemotherapy.

RT: Radiotherapy.
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bevacizumab have been described. Radiation therapies (RT) were

usually in the form of concurrent chemoradiation therapy or fol-

lowed sequentially after systemic chemotherapy [12,27e31]. In

earlier PALNM-related series, the role of systemic chemotherapy

and/or chemo-radiotherapy was mainly palliative in nature. Me-

dian OS ranged from 14 to 37 months, and a suboptimal response

with progressive disease was common [12,27]. However, in recent

years, improvements in chemotherapy and radiation techniques

have led to its use in PALNM with curative intent [28,31]. Yeo et al.

[28] reported a 5-year OS of 36.4% with concurrent chemo- RT,

which was comparable to the outcomes of surgical resection.

Morbidities were limited to low grade gastrointestinal toxicities,

and extensive surgery was adverted. An expert review by Albandar

et al. [38] further emphasized on the role of peri-operative

chemotherapy in the selection of suitable candidates for PALND

as tumor regression or non-progression post chemo- or targeted

therapy may imply favourable biology, thereby selecting for pa-

tients more likely to benefit from surgery. While PALND will

continue to play an important role in the management of PALNM,

the use of chemo-RT in unsuitable surgical candidates, or as an

adjunct peri-operatively should be considered.

In the context of liver metastasis in CRC, upfront metastectomy

is recommended in surgically amenable metachronous metastasis

(4 or fewer lesions, absence of bilobar involvement, radiologically

negative portal lymph node) [39,40]. A single-staged resection may

also be performed in synchronous disease if only a minor liver

resection is required [41]. In m-PALNM, we believe that upfront

surgery can be offered if the lesions are deemed resectable and

neoadjuvant chemo-RT be reserved only for borderline resectable

or unresectable disease. In resectable s-PALNM, 2 options exist: (1)

upfront resection of both primary tumor and PALNM or (2) neo-

adjuvant chemo-RT followed by surgery. Based on our review,

neoadjuvant chemotherapy was used in 25% of m-PALNM and in

19e25% of s-PALNM patients. Neoadjuvant chemo-RT was given in

16% of the patients in Shibata's series and in 50% of Min's (2008)

series. None of these studies however stated the indication for

neoadjuvant therapy and its effect on subsequent surgical man-

agement. While the potential benefits include reduction in cancer

volume and improving R0 resection, further clarification on the

selection criteria, treatment regimen used, and duration of therapy

is required.

Recurrence following curative treatmentwas common in both s-

and m-PALNM groups. In patients who had undergone PALND,

adjuvant chemotherapy administered in most series included 5-

flurouracil/leucovorin (5-FU), or FOLFOX (5-FU and oxaliplatin)

regimens. Despite a compliance rate of 86.6e100%, 56%e80% of

patients suffered either local or distant recurrences. In Min's (2008)

series, distant metastasis was the predominant pattern of recur-

rence. Similarly, recurrence rate was 60e68% in patients who

received chemo-RT alone23,26. With such high recurrence rates, it is

evident that CRC patients with PALNM have a poor prognosis, and

given the potential morbidity of PALND, it is therefore important to

identify patient factors that may help with selecting patients who

are likely to benefit from PALND.

Our review highlighted that all available studies on the man-

agement of PALNM were retrospective in nature, limited by small

sample size. There was also heterogeneity in the patient pop-

ulations included in each study, and isolated data on PALNM often

could not be extracted from patients who had concomitant sites of

distant metastasis. In addition, only the management of infra-renal

Confirmation of PALNM 
*By CT or PET imaging

Synchronous or Metachronous?

M-PALNM
S-PALNM

2. Consider 
resectability of 
PALNM

Borderline/Unresectable

ChemoRT first and 
subsequent re-evaluation 
to determine resectability 
of PALNM

If primary tumor is 
symptomatic in s-PALNM,  
consider removal of 
primary first before 
chemoRT

Resectable

One-Staged resection 
Of primary CRC & 
PALNM
+ adjuvant 
chemotherapy

OR
Consider neoadjuvant 
chemoRT before 
surgery

Resectable

Upfront surgery + 
adjuvant chemotherapy

In surgically unfit 
patients, 
Consider chemoRT

Alternative: 

Curative 
ChemoRT

Good candidates: 
Primary tumor <5cm,
No. of PALNM < 2 
Long DFI in m-PALNM

1.Symptomatic 
Primary? 
If Yes, proceed with 
surgery or palliative 
chemoRT

Asymptomatic

Fig. 2. Flow diagram on the strategy of management for PALNM.
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PALNM has been addressed in this review, as supra-renal involve-

ment of the aorta was often deemed unamenable to surgical

resection. In light of evidence supporting the role of chemo-RT

therapy, randomised control trials are required to determine the

optimal course of management for both s- and m-PALNM.

5. Conclusion

PALNM in CRC is associated with poor survival outcomes and

high rates of recurrent disease. While upfront surgery in resectable

metastatic disease have been shown to confer acceptable survival

and morbidity outcomes, its role remains debatable in the absence

of multi-centre, randomised studies. Peri-operative chemotherapy

should be considered. Curative chemoradiation therapy may also

be an option for patients who are poor surgical candidates or who

refuse PALND. A multi-disciplinary approach is definitely favoured

and treatment strategies individualised. We suggest the following

strategy for management of CRC associated PALNM (Fig. 2).
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