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INTRODUCTION
The incidence of carcinomas metastasising to the pancreas 
is low, and in studies analysing post-mortem and surgical 
databases, have found the prevalence of different 
metastatic tumours to be 1.6% of all post-mortem cases 
and 3.9% of pancreatic resections [1,2]. The most common 
primary malignancies to metastaise to the pancreas are 
gastric, lung and bile duct cancers [1]. Other less common 
primaries include renal cell, breast small bowel, colorectal 
and melanoma. Due to the uncommon nature of pancreatic 
metastases, the benefit of surgical intervention in these 
patients remains uncertain. 

Collective data from cases of colorectal carcinoma 
metastasising to sites other than the pancreas, such as 
liver, lung and regional lymph nodes are much more 
widely available [3]. Surgical resection of colorectal liver 
metastases has proved beneficial, with 5-year survival 

rates of up to 58%, with at least 17% of patients still 
alive at 10 years [4-6]. With improved colorectal cancer 
(CRC) survival, due to earlier detection and effective 
chemotherapeutics, a greater cohort of patients may enter 
long-term follow-up, potentially increasing the likelihood 
of diagnosing secondary pancreatic tumours [7].

It is therefore prudent to establish whether the surgical 
management of pancreatic metastases from CRC is 
associated with successful outcomes, as measured by 
long-term survival or effective palliation. This case series 
reports the long-term outcomes of patients with pancreatic 
metastasis arising from the colon and rectum.  

METHODS
Patients were managed at Leeds Teaching Hospital Trust 
(LTHT), a tertiary referral centre for pancreatic disease. 
Patients with resectable colorectal pancreatic metastases 
(CRPM) undergoing surgical treatment (operative group) 
were identified from the units’ pancreatic database. A 
second group comprised of patients diagnosed with CRPM 
on cross-sectional imaging but not undergoing potentially 
curative surgery (non-operative group). This group was 
used to observe demographic and survival outcomes. 
These cases were sourced from the colorectal cancer 
database of the Yorkshire Regional Cancer Network and 
those patients with pancreatic metastases identified. Such 
patients undergo annual CT scans of the chest, abdomen, 
and pelvis for 3 years after resection of primary tumours, 
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Patients with multi-site disease, with no option for 
resection, were referred for chemotherapy. 

Operative Group

The demographics and management of colorectal disease 
prior to the development of CRPM are summarised in Table 
1. The median age was 64 years with 3 of 4 patients being
male. In all 4 cases, pancreatic metastases were identified 
on routine annual CT surveillance in patients who were 
not experiencing symptoms of pancreatic disease. The 
median time interval between diagnosis of CRC and CRPM 
was 6 years (range: 1-7 years). Three of the patients had 
metastatic disease at presentation of CRC including 2 
with liver, and 1 with lung metastasis. These lesions were 
treated successfully by means of resection prior to the 
identification of CRPM. At the time of making a decision 
for resection of CRPM, none of the 4 patients had known 
extra-pancreatic disease. 

Two patients underwent distal pancreatectomy. Both 
of these cases necessitated splenectomy; one due to 
invasion of the splenic vein and one due to tumour spread 
to the splenic hilum. The latter patient was also found 
to have a single large (2 x 3 cm) peritoneal metastasis, 
identified during surgery that had not been appreciated 
on pre-operative imaging. The other 2 patients 
required a pylorus-preserving pancreatoduodenectomy 
(PPPD). Histologically, the CRPMs were all moderately 
differentiated adenocarcinomas (MDAs), corresponding 
morphologically to the CRC. At the time of the diagnosis in 
these patients routine biopsy and specific immunostaining 
was not performed in our centre to confirm histological 

with a final CT 5 years after the initial surgery prior to 
discharge. In addition to CT, Ca19.9 measurements are 
obtained at diagnosis, and following surgery at 3 and 6 
monthly intervals until discharge at 5 years. 

We performed a retrospective data analysis reporting 
the results of imaging studies, pathological findings and 
outcomes of surgical and medical management until death 
or the present date (July 2013). Each patient was treated 
within a multidisciplinary team setting, receiving both 
surgical and oncological input. Operative management of 
colorectal and pancreatic disease was carried out within 
the same institution. 

RESULTS
Searching the database revealed a total of 8228 
patients who were diagnosed with primary colorectal 
adenocarcinoma. Nine patients who developed pancreatic 
metastases were identified. Four patients underwent 
surgical resection of pancreatic disease and 5 were treated 
with palliative intent. 

Prior to commencement of treatment pathways, each 
patient was discussed in the multidisciplinary team 
setting and their radiological imaging reviewed. The main 
local factors determining resectability of the pancreatic 
lesion were the absence of arterial involvement and of 
peritoneal dissemination. Venous involvement was not a 
contraindication. Additional factors determining suitability 
for surgery included the presence, and severity of extra-
pancreatic metastases, co-morbid disease, performance 
status with regards to fitness for anaesthesia, and patient 
choice.

Patient 1 2 3 4
Age at diagnosis of 
primary tumour 61 52 67 68

Gender M F M M
CRC site Rectum Caecum Rectum Rectum
CRC histology Adenocarcinoma Adenocarcinoma Adenocarcinoma Adenocarcinoma
TNM (stage) T3 N0 M1 (IV) T3 N1 M1 (IV) T2 N1 M0 (IIIA) T3N1M1 (IV)

CRC surgery Abdomino-perineal 
resection Right hemicolectomy Anterior resection Anterior resection

Chemotherapy or 
radiotherapy

Post-operative 
radiotherapy

Adjuvant oxaliplatin
& 5-FU

Adjuvant 5-FU
& folinic acid

Neo-adjuvant
capecitabine

Time between CRC and 
CRPM (years) 6 6 7 1

Site of pancreatic disease Tail of pancreas Head of pancreas Body & neck of pancreas Head of pancreas

Pancreatic Operation Subtotal pancreatectomy 
+ splenectomy PPPD Subtotal pancreatectomy 

+ splenectomy
PPPD + excision 
peritoneal nodule

Pancreatic histology MDA MDA invading duodenal 
wall

MDA invading
splenic vein

MDA invading
splenic hilum

Positive lymph nodes 0/12 1/18 0/13 0/20

Complications None Delayed gastric 
emptying

Wound infection, 
incisional hernia None

Status Deceased Alive
(disease free) Alive (progression) Deceased

Survival post-resection of 
CRPM 5 years 1 month 4 years 3 months 3 years 11 months 1 year 7 months

Table 1. Demographic and clinical details of patients with CRPM undergoing  surgical management.

MDA: Moderately differentiated adenocarcinomas 
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diagnosis of primary prior to surgery. More recently, 
in line with national guidelines we perform endoscopic 
ultrasound (EUS) in the assessment of pancreatic 
metastasis to establish tissue diagnosis prior to surgery.

Surgical morbidity consisted of one case of delayed gastric 
emptying requiring nasojejunal feeding, with normal 
feeding being resumed by three months. One patient’s 
recovery was affected by wound infection and later by an 
incisional hernia. 

One patient is alive and disease free at 4 years 3 months, 
and a second is alive with recurrent disease at 3 years and 
11 months. Two patients died of disease recurrence at 1 
year 7 month, and 5 years 1 month respectively.   

Non-operative Group

The median age of patients in the unresected group was 
56 years. The median interval between diagnosis of CRC 
and CRPM was 2 years 3 months (range 1-6 years). Each 
of these patients underwent treatment with chemotherapy 
for CRC, with variation in the regimens used. Palliative 
management of CRPM included biliary stent insertion in one 
patient and percutaneous transhepatic cholangiography in 
another. All 5 patients were also affected by pulmonary 
metastases. Additional disease burden included 2 cases of 
liver metastases, 1 case of spine metastases and 1 patient 
who developed metastases of the brain and kidney. 

Presently there are no disease free subjects with all 5 of 
these patients dying of recurrent or disseminated disease. 
The median survival from diagnosis of CRPM and death 
was 11 months years (range 6 months - 3 years). 

Analysis of Operative and Non-operative Groups

In observing the 2 groups (Table 2), the proportion 
of patients with liver metastases was greater in the 
resected group (75% versus 40%) as was the proportion 
of synchronous metastasis (66% versus 50%). However, 
the distribution of liver disease in those who subsequently 
underwent resection of CRPM was amenable to resection 
whereas in those in whom the CRPM managed non-
operatively, the liver disease was not resectable.  Likewise 
lung metastases developed earlier in the non-operative 
CRPM group and were not suitable for resection.

DISCUSSION
This study compares the outcome of patients undergoing 
surgical resection of CRPM versus non-operative 
management. The small series reflects the uncommon 
nature of CRPMs with the literature comprising mainly of 
case reports and small case series; the largest featuring 
9 patients [8] (Table 3). A retrospective study of 546 
pancreatic resections found 3.2% of these to be performed 
for metastatic disease, of which 1.6% originated from the 
colon or rectum [8] (Table 3). This figure is comparable 
to a previous series from Boston that showed pancreatic 
metastases to account for approximately 2% of all 
pancreatic resections [9]. A 2009 review of individual case 
series estimated CRC to be the pathological diagnosis in 
7.8% of patients undergoing pancreatic metastatectomy 
[10]. Two recent reviews have identified between them 
a total of 31 patients that have undergone resection of 
pancreatic metastases from either the colon or rectum 
[11,12].

Metastatic Spread of CRC

In each case, metastatic spread to other tissues occurred 
prior to identification of pancreatic involvement. This 
corresponds with autopsy findings where pancreatic 
lesions were observed in 3-12% of patients who 
had diffuse metastatic disease [13]. The appropriate 
management of patients with CRPM may depend on the 
degree of additional tumour burden, whereby patients 
with widespread disease are less likely to be managed 
surgically. The variable time interval between primary 
disease and CRPM does not appear to correlate with the 
stage of CRC. However, patients in the non-operative 
group had a shorter interval between diagnosis of CRC and 
development of CRPM compared to the resected group (2 
years 3 months versus 6 years, respectively), potentially 
suggesting more aggressive disease. Although metastatic 
spread of CRC prior to the diagnosis of CRPM was identified 
in both groups.  

In this series, pancreatic disease amenable to potentially 
curative treatment was detected on routine CT 
surveillance as per the hospital protocol after CRC. The 
time interval between CRC and CRPM emphasises the 
importance of continued surveillance scanning beyond 5 

Patient group Operative (n=4) Non-operative (n=5)
Median age (years) 64 (52 - 68) 56 (46 - 67)

Interval to liver metastases from 
diagnosis of CRC

n=3 (75%)
2 cases: synchronous
1 case: 1 year

n=2 (40%)
1 case: synchronous
1 case: 6 months

Interval to lung metastases from 
diagnosis of CRC *

n=3 (75%) 
3 years (6 months - 6 years)

n=5 (100%)
2 years (14 months - 3 years)

Interval to pancreatic metastases from 
diagnosis of CRC * 6 years (1 - 7 years) 2 years 3 months (1 - 6 years)

Survival from diagnosis of CRC * 6 years 3 months (1 – 11 years) 2 years 4 months (1 – 7 years)
Survival from diagnosis of CRPM * 4 years (1 year 6 months - 5 years) 11 months (6 months - 3 years)

Table 2. Outcomes of patients with CRPM who were managed surgically or with palliative intent.

* Intervals depicted as median (range)
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years of initial CRC diagnosis. Patients in this series had 
no symptoms suggestive of pancreatic disease at the time 
of identification. Other series have reported patients with 
pancreatic metastases from any primary source to be 
asymptomatic in up to 69% of cases [14,15].

An interesting histopathological finding was the 
identification of intraluminal extension of the metastasis 
in one of the cases. Extension of tumour into the lumen of 
the main pancreatic duct is frequently seen in association 
with pancreatic ductal adenocarcinoma due to the intimate 
anatomical relationship between the tumour and the 
duct. The potential for intraluminal growth of acinar cell 
tumours of the pancreas [16-20] is also well appreciated 
with tumour extension within the main pancreatic 
identified by Ban and colleagues in 7/13 (54%) of their 
patients [20], and a separate pathologic entity being 
recognised. In terms of metastatic pancreatic lesions, with 
tumour extension into the main pancreatic duct has been 
recorded in 3 patients with renal metastases [21-23] but 
not for other metastatic lesions.

Surgical Management

Pancreatic resections have traditionally been associated 
with high rates of morbidity and mortality, although 
it is widely accepted that safety is improving. Recent 
data suggests mortality of 2.6% and morbidity of 27.1% 
for pancreatoduodenectomies being conducted for any 
cause [24]. In this series we have observed complications 
similar to those following pancreatic resection for primary 
pancreatic adenocarcinoma.   

There has been debate in the literature as to the extent 
of pancreatic resection appropriate for metastatectomy. 

No patient in this series developed local pancreatic 
recurrence implying adequacy of the pancreatic resection. 
The proposed advantages of limited resections for small 
pancreatic masses, such as enucleation, include reduced 
short and long-term morbidity [25]. In the present 
series local resection was precluded due to invasion of 
adjacent structures or proximity of the metastases to the 
pancreatic duct. Furthermore one patient had metastases 
to the peri-pancreatic lymph nodes. Other studies have 
recorded lymph node involvement to be 30% and 26% 
[8,10]. As such, lymphadenectomy (peripancreatic, station 
8 and 9 lymph node groups) should be performed during 
pancreatic resection of CRPM. 

Colorectal pancreatic metastases do not appear to occur 
in isolation; all patients in this series suffered extra-
pancreatic metastatic disease. It is not surprising therefore, 
that the majority of patients following pancreatic resection 
of CRPM developed recurrent metastatic spread. 

We have demonstrated in the operative group that 
outcomes of surgery for CRPM are comparable to results 
seen following hepatic or pulmonary resection [4-7,26]. 
An aggregate analysis of patients with CRPM in isolated 
cases (n=10) showed the median survival to be 4 years 6 
months (1-9 years) with 5-year survival of 29% following 
metastatectomy [10]. 

Given the rare nature of CRPM, cases should be referred 
to a specialist service for consideration of pancreatic 
resection, taking into account tumour resectability on 
imaging, control of the primary CRC, presence of extra-
pancreatic metastases, and co-morbid diseases. 

This series suggests that pancreatic involvement is a late 
feature of CRC, with metastatic spread to other organs 

Authors
(ref) Cases Median 

age CRC site
Median 
interval 
(months)

Symptoms CRPM Site Resection
Median 
survival 
(months)

Stolz et al. [27] 1 74 Colon 24 None Body P  segmental 6 A
Lee et al. [11] 1 76 Rectum 24 None Tail P + splenectomy 12 DF
Machado et al. [12] 1 58 Colon 9 None Tail DP 9 D

Sperti et al. [8] 9 62 7 colon
2 rectum 24

2 None
4 jaundice
2 pain

5 head
2 tail
1 body
1 body + tail

2 PD
3 PPPD
4 DP

16 (8 D, 1 
AWD)

Bachman et al. [28] 2 62.5 1 colon
1 rectum 30 None Body-tail DP 10 A

Matsubara et al. [29] 1 50 Rectum 36 Jaundice Head PD 24 D

Shimoda et al. [30] 1 54 Rectum 44 None Head PD + 
adrenelectomy 8 D

Crippa at al. [31] 1 50 Colon 7 None Head PPPD 13 D
Eidt et al. [32] 1 - Colon 12 - Head PPPD 105 D
Tutton et al. [33] 1 37 Colon 23 None Tail DP 12 AWD
Torres-Villalobos et 
al. [34] 1 84 Caecum 8 None Body + tail DP + splenectomy 6 DF

Le Borgne et al. [35] 1 50 Colon 60 Jaundice Head PD 12 D
Inagaki et al. [36] 1 79 Rectum 132 None Body-tail DP 8 A
Nakeeb et al. [37] 1 39 Colon 34 None Head PD 43 AWD

Table 3. Literature review of patients undergoing surgical management of  CRPM.

A = alive; AWD = alive with disease; D = dead; DP = distal pancreatectomy; PPPD= pylorus-preserving pancreatoduodenectomy; PD= pancreatoduodenectomy
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occurring in the interim. However, the lack of morbidity, and 
the potential for cure or effective palliation demonstrated 
in this series, supports the surgical management of CRPM 
where possible. There may be a cohort of unreported 
cases who would benefit from referral to specialist centres 
to determine their suitability for surgical resection. 
Future studies such as those using omic technologies (i.e. 
genomic, transcriptomic, and proteomic) are warranted in 
determining specific tumour biology characteristics and 
adding to current selection strategies in facilitating better 
outcomes of surgical resection for CRPM.
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