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Liverr metastases of non-colorectal primaries 

Introductio n n 
Partiall  liver resection has become a relatively safe procedure. Good understanding of 
thee functional anatomy of the liver and better imaging of the liver with computed 
tomographyy (CT)-arterial portography and peroperative ultrasonography have resulted in 
betterr assessment of liver involvement. Thanks to improved surgical and anaesthetic 
techniques,, post-operative mortality and morbidity have decreased to less than 5% and 25% 
respectivelyy ]. 
Inn the last decades, surgery for metastatic colorectal disease has gained general acceptance. 
Prolongedd survival, and in selected cases even cure, has resulted in an increase in resection 
ratess for metastases. Liver resection for metastatic colorectal disease is well studied and shows 
5-yearr survival rates of about 30-35% 2'3. For non-colorectal Hver metastases there are no 
well-definedd figures. The type of non-colorectal malignancy usually determines the decision 
too perform surgery. Early metastasising tumours such as lung, breast and pancreatic cancer 
usuallyy metastasise to multiple organs precluding the likelihood of benefit from intervention 
forr liver metastases. Late metastasising tumours such as sarcomas are more likely to benefit 
fromm metastasis surgery. Recently more data for hepatic surgery in non-colorectal primary 
tumourss have become available and suggest a survival benefit in selected cases. The 
estimatedd 5-year survival in most published series is around 20% 1>2,4,5. 
Thee aim of this study is to evaluate the outcome of partial liver resection performed on 
patientss with liver metastases from non-colorectal primary tumours. We compared the 
survivall  data with the known literature. 

Patient ss and method s 
Sincee 1991, a prospective database including the records of all patients undergoing hepatic 
surgeryy has been kept at The Netherlands Cancer Institute / Antoni van Leeuwenhoek 
hospitall  (n=180). Between 1991 and 1999, 32 patients underwent laparotomy for hepatic 
metastasess of non-colorectal primaries. 
Preoperativee scored data were site, histological diagnosis and therapy of the primary tumour. 
Thee number and site of hepatic metastases seen on CT scan, preoperative chemotherapy and 
whetherr the metastases were synchronous or metachronous were also scored. Perioperative 
parameterss recorded were resectability, type of resection, surgery time, blood loss, and the 
macroscopicc impression of radicality. Pathology reports were reviewed to assess the surgical 
margins.. Patients records were used to record complications, postoperative hospital stay, 
recurrence,, date and status at last follow-up. 
Wee divided the whole group in three subgroups. One group underwent resection of residual 
liverr lesions after nearly complete response to chemotherapy, the other group underwent 
liverr resection as the only therapy. The third group received multiple modalities of 
treatment. . 
Disease-freee and overall survivals were calculated according to the Kaplan-Meier method. 
Univariatee analysis was performed using the log-rank to test the impact of primary histology, 

43 3 



CHAPTERR 4 

Tablee 1: Exten t of live r metastase s on pre-operativ e CT-scan 

Variabl ee Number of patient s 

Lesionss 1 25 
2-33 5 
>33 2 

Spreadd unilobular 30 
bilobularr 2 

synchronouss or metachronous, number of lesions, free margins, margin more than 1cm and 
typee of seeding (portal seeders versus cava seeders). Statistical analyses were performed with 
Statisticall  Package for the Social Sciences software (SPSS, Chicago, Illinois, USA). The 
resultss were compared with rates in the known literature. 

Result s s 
Thirty-twoo patients with liver metastases of non-colorectal primary tumours were selected 
forr surgery. There were 11 males and 21 females with a mean age of 50 (25-69) years. 
Liverr metastases were detected metachronously in 24 cases and in eight cases detection was 
synchronouss with the primary tumour. Six patients had liver metastases without a known 
primaryy tumour. Two patients received adjuvant chemotherapy and two patients received 
adjuvantt radiotherapy after resection of the primary tumour. Four patients underwent a 
previouss metastasectomy (lung n=l, brains n=l, skin n=l, submandibular region n=l). 

Tablee 2: Surgica l aspect s 

Variabl ee Number of patient s Range 

Resectionn type 

segmentt major (>1) 
minorr (1) 

hemihepatectomyy r ight 
hemihepatectomyy left 
extendedd hemihepatectomy right 

extendedd hemihepatectomy left 
Surgeryy t ime (minutes) 

Bloodd loss (ml) 

Pringlee procedure 

Technique e 

Macroscopicallyy radical 

yes s 
no o 

CUSA* * 

electrocautery y 

yes s 
no o 

10 0 
9 9 

4 4 
1 1 
2 2 

2 2 

169 9 

1666 6 
28 8 

0 0 
26 6 
2 2 

23 3 
5 5 

(80-285) ) 
(200-5700) ) 

*CUSA®:: Cavitron Ultrasonic Surgical Aspirator 
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Tablee 3: Pathologica l aspect s 

Variabl ee Number of patient s 

Freee margin s yes 
no o 

Margi nn <1cm 
<1cm m 

Lesion ss resecte d 1 
2 2 
>3 3 

Sevenn patients received pre-operative chemotherapy. The extent of liver metastases is shown 

inn Table 1. 

Att laparotomy, four patients were found to be irresectable. Surgical aspects are noted in 

Tablee 2. 
Perioperativee problems occurred in five cases (18%): bile duct laceration (n=l), 
haemorrhagee exceeding 3500ml (n=3) and hypotension without haemorrhage (n=l). One 
partiall  vena cava resection was performed. There was no perioperative mortality. 
Postoperativee complications were seen in seven patients (25%); haemorrhage needing re-
operationn (n=l), jaundice (n=l), bile leakage (n=l), pneumonia (n=2), pneumothorax (n=l) 
andd wound infection (n=l). All patients had a drain for a median period of 3 days (1-30). 
Thee median hospital stay was 12 days (8-43). 
Thee pathological findings are listed in Table 3. One metastasis thought preoperatively to be 
fromm carcinoid was found to be a thyroid carcinoma metastasis. The mean follow-up for the 
remainingg 28 patients was 44 months (1-93). The median overall survival was 25 months. 
Thee estimated 5-year overall survival was 35% (Fig. 1). The median disease free interval was 
122 months (0-93). Eighteen patients have developed recurrent disease in bone (n=2), brain 
(n=l),, liver alone (n=3), liver and other sites (n=5), lung (n=2) and other sites (n=5). 
Fourteenn patients died because of recurrent disease. Two patients died from other cause. 
Fourr patients are alive with recurrent disease and eight patients are alive without recurrence. 
Noo statistical significance could be found for the impact of primary histology, synchronous 
orr metachronous, number of lesions, free margins, margin more than 1 cm and type of 
seedingg (portal seeders versus caval seeders), however the numbers are small. 
Thee survival data are listed in Table 4. Patients in group 1 all received chemotherapy before 
liverr resection. Thereafter the liver was the only remaining site of metastasis. Two of the 
patientss suffered from metastatic testicular cancer. After induction chemotherapy the tumour 
markerr oc-FP was remained elevated. After resection of the liver metastasis the level of (X-FP 
returnedd to normal in both cases. The pathology report noted viable tumour in the resected 
specimens.. Unfortunately one of them died of a septic shock after planned postoperative high-
dosee chemotherapy followed by stem cell transplantation. The other patient now remains in 
completee remission for 32 months after resection. Two patients with choriocarcinoma showed 
persistentt elevated fi-HCG levels after chemotherapy. Resection of the liver metastases was 

23 3 
5 5 
16 6 
12 2 
21 1 
2 2 
5 5 
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Tablee 4: Surviva l dat a of 28 live r metastasectomie s 

Grou pp 1. Resectio n of residua l live r lesion s afte r near complet e respons e to chemotherapy . 
Primar yy tumou r Radica l Surviva l (months ) Statu s 

Testicularr cancer 
Testicularr cancer 
Choriocarcinoma a 
Choriocarcinoma a 
Entodermall sinus tumour 

Grou pp 2. Resectio n as onl y therapy . 
Primar yy tumou r 

yes s 
yes s 
yes s 
no o 
yes s 

32+ + 
5 5 
93+ + 
1 1 
84+ + 

Radica l l Surviva ll  (months ) 

NED D 
UNR R 
NED D 
DOD D 

NED D 

Statu s s 

Adenocarcinomaa of unknown primary 
Adenocarcinomaa of unknown primary 

Adenocarcinomaa of unknown primary 
Adenocarcinomaa of unknown primary 
Carcinoidd small intestines 
Thyroidd cancer 
Gastricc cancer 
Gallbladderr cancer 
GISTT rectal wall 
GISTT rectal wal l 

GISTT rectal wal l 
GISTT stomach 

Leiomyosarcomaa retroperi toneum 
Pleiomorphicc sarcoma lower extremity 
Melanomaa skin 
Melanomaa skin 
Renall cell carcinoma 
Renall cell carcinoma 

yes s 
no o 
yes s 
yes s 
no o 
no o 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
no o 

14 4 
13 3 
11 1 
6+ + 
29+ + 
33+ + 
25 5 
26 6 
21 1 
58+ + 
111 + 
68+ + 
32 2 
20+ + 
31 1 
11 1 
211 + 
19 9 

DOD D 
DOD D 

DOD D 
NED D 
AWD D 

AWD D 
DOD D 
DOD D 
DOD D 
NED D 
NED D 
AWD D 

DOD D 
AWD D 
DOD D 
DOD D 
NED D 
DOD D 

Grou pp 3. Mixe d group . 
Primar yy tumou r Radical l 

Breastt cancer 
Breastt cancer 
Breastt cancer 
Melanomaa skin 
Ovariann cancer 

Surviva ll  (months ) Statu s s 

yes s 
yes s 
yes s 
yes s 
yes s 

21 1 
16 6 
411 + 
22 2 
14 4 

DOD D 
DOD D 
NED D 
DOD D 
DOD D 

DOD:: death of disease; AWD: alive w i th disease; UNR: unrelated death; 
NED:: no evidence of disease; GIST: gastrointestinal stromal tumours 

performed.. fS-HCG normalised in one patient, the pathology report noted no vital tumour 
cells.. This patient is still alive without disease. The other patient had multiple liver metastases. 
Thee objective, which was to stop progression by debulking followed by chemotherapy, was not 
reached.. After resection of the largest three lesions, the tumour marker became further 
elevated,, indicating residual tumour. The pathology specimen showed viable tumour. The 
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Figur ee 1: Overal l surviva l of 28 patient s after partia l live r resectio n for metastati c non -
colorecta ll  primarie s 
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patientt died one month later because of progressive therapy-resistant disease. There was one 
patientt whose primary tumour was an entodermal sinus tumour. Liver resection was 
performedd to debulk the tumour volume and to evaluate the effect of chemotherapy on die 
tumour.. No viable tumour cells were found. She is 84 months post-resection without disease. 
Alll  patients in group 2 had liver metastasis only. There were patients with an 
adenocarcinomaa of unknown primary (n=4), carcinoid (n=l), gastric cancer (n=l), 
gallbladderr cancer (n=l), sarcoma (n=6), melanoma (n=2) and renal cell carcinoma (n=2). 
Onee of the two patients with metastatic renal cell carcinoma had undergone previous 
metastasectomyy of a submandibular lymphoma. He could not undergo postoperative 
immunotherapyy because of renal insufficiency. Therefore we classified him as 'resection as 
onlyy therapy'. 
Thee patients in group 3 are a mixed group. The first patient had multiple breast cancer 
metastases.. After previous chemotherapy and lung metastasectomy, the tumour in the liver 
wass the only localisation. Pathology revealed only necrosis. Both the second and third 
breastcancerr patients received chemotherapy preoperatively, but showed vital tumour cells in 
thee resected specimen. The second patient was thereafter treated with gene therapy and the 
thirdd with hormonal therapy. The melanoma patient received adjuvant vaccination therapy 

4)) 1 1 1 1 y 
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andd chemotherapy courses; however he died 22 months after liver resection. The patient 
withh ovarian cancer was in complete remission after systemic chemotherapy. After one year, 
aa solitary liver metastasis was resected. The pathology specimen showed viable tumour cells. 
Noo post-resection CA-125 value has been known. Patient died of extra-hepatic metastasis. 

Discussio n n 
InIn general, the data on survival following non-colorectal liver metastasectomies in the 
literaturee are conflicting. There is large heterogeneity of the groups in the selection criteria 
forr patients. 

Inn a large series, Elias et al. reported an overall 5-year survival for non-colorectal liver 
metastasectomiess of 36% (n=l47) 2. However other authors found a 5-year survival rate of 
aboutt 20% 1>4,5. In selected groups, 5-year survival rates up to 50% have been published 1,6~ 
9.. Subdivided for non-colorectal non-neuroendocrine tumours, a 5-year survival of 20% is 
thoughtt to be the usual outcome 2,1°, while untreated patients have a median survival of only 
2-88 months 1L 

Metastaticc breast cancer to the liver has a poor prognosis when untreated: the median 
survivall  is 2-14 months u. Hormonal, (regional) chemotherapy and radiotherapy do not 
resultt in long term survival  13. Results of liver resection under certain condition show 
encouragingg figures. Pocard et al. found a median survival of 42 months and a 3-year 
survivall  of 65% , however only patients with response after systemic therapy were selected. 
Maksann et al. reported a 5-year survival of 51%, but the group was small (n=9) 13. Other 
authorss published less favourable figures: 5-year survivals ranging from 9-25% 1.2-9,io,i5-i9 
Off  the three patients we treated, all had chemotherapy before the partial liver resection. One 
patientt is 41 months NED (No Evidence of Disease) with systemic therapy, two patients are 
DODD (Death of Disease) after 16 and 21 months. 
Untreated,, liver metastases of sarcomas in general show a median survival of 12 months 20. 
Inn a review performed by Berney et al. the actuarial 5-year survival for sarcomas was 19% \ 
accordingg to other studies 717>20-21, Untreated metastases of leiomyosarcomas to the liver 
showw less than 14 months median survival  22,23. Liver resection for leiomyosarcomas result 
inn a median survival of 32-39 months and a 5-year survival of 9-20% 24"26. In our series of 
sixx sarcomas, the median survival is 14 months with an actuarial 5-year survival of 50%. 
Thesee patients [2 NED: 11, 58 months; 2 AWD (Alive With Disease): 20, 68 months; 2 
DOD:: 21, 32 months] had all initially solitary liver metastases. One patient with a liver 
metastasiss with a rectal wall sarcoma as primary site underwent repeated hepatic surgery 
becausee of new liver metastases. She is now 58 months after first liver resection with no 
evidencee of disease. 

Partiall  liver resection metastatic neuroendocrine tumours show good results. The 5-year 
survivall  is between 56%-76% mostly based on a group of 30 patients l>2>26-29. Resection for 
thiss indication is often performed to reduce the bulk of the neuroendocrine-producing 
tumourr mass. Radical surgery is often not feasible. Compared to unresected patients with 
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thee same tumour burden (n=23), with a median survival of 27 months and a 5-year survival 
off  29%, this is a significant better result26. Our patient with multiple carcinoid localisations 
inn the liver is 22 months post-resection with evidence of disease but with fewer complaints. 
Survivall  in patients with untreated upper gastro-intestinal adenocarcinomas metastasised to 
thee liver beyond one year is uncommon 30. Partial liver resection for metastatic upper 
gastrointestinall  adenocarcinomas show worse outcome than other non-colorectal liver 
metastasectomiess with a 5-year survival ranging from 5-20% 1'2>4'8>10-31, Resection, however, 
couldd be of benefit for selected patients 30,32 because untreated the prognosis is poor despite 
chemotherapeuticc approaches including hepatic artery infusion 4>31. In our series, only one 
patientt underwent surgery for metastatic gastric cancer, he died after 25 months with 
recurrentt disease. No pre- or post-operative chemotherapy was given because he had radical 
resectionn of the primary tumour and the liver metastasis. The patient with liver metastasis 
originatingg from the gallbladder died 26 months after liver resection. 
Partiall  liver resection for metastatic adenocarcinoma of unknown primary (ACUP) remains 
aa controversial issue. In our series we treated four patients for metastatic ACUP. 
Threee patients died after a mean period of 12 months and one patient is NED but with a 6-
monthh follow-up only. In literature, ACUP patients are part of a complex group. Therefore 
noo explicit survival data are known for this group of patients. Treatment outcome seems to 
bee discouraging for patients with metastatic ACUP. 
Otherr less well-documented 5-year survival rates of liver resection for metastatic disease are: 
testiculartesticular cancer 46% 2, melanoma 20% 1>2>10, gynaecologie malignancies 20% '>2, 
pancreaticc cancer 7% 10 and renal cell carcinoma 8% 10. In our series there were two patients 
withh metastatic testicular cancer after induction chemotherapy; one is NED (32 months) 
andd one died as a result of complications after high-dose chemotherapy stem cell 
transplantationn (see results). We treated three melanoma patients (all DOD: 11,12 and 31 
months)) and four patients with gynaecologie malignancies (two DOD: 1 and 14 months; 
twoo NED: 84 and 93 months). The primary tumours of these long-term survivors were 
choriocarcinomaa and entodermal sinus tumour. Patients with metastatic renal cell 
carcinomaa show a median survival of 4 months when untreated 33. Our patients had solitary 
liverr metastases; after resection one patient is still alive (NED, 21 months) and one patient 
diedd after 19 months with evidence of disease. 
Theree is no clear consensus of opinion about several prognostic factors. Some authors found 
noo difference between synchronous or metachronous metastases 1'2-8>24

}  while other authors 
didd find a difference 9'23. Statistical significance was found for primary site 8, curative versus 
palliativee resection 7-818-32 and for single vs. multiple metastases 16,9, however other authors 
reportedd the opposite 2>27>28. According to most authors, the disease-free interval between 
surgeryy for the primary tumour and for liver metastasectomy is related to outcome 1'7,13'l4,34. 
Fromm our results we can conclude that partial liver resection is relatively safe. Our data show 
aa 5-year survival of 35%. From our own database with liver resections for metastatic 
colorectall  cancer, a median survival of 30 months with a 5-year survival of 29% 
(unpublishedd data) is found, comparable with the literature 2'3. These data suggest that 
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hepaticc surgery for non-colorectal primary tumours show at least as good results in selected 
casess as for colorectal disease, according to other published studies 35 38. This assumption 
seemss surprising because of the fact that colorectal liver metastases are considered as regional 
metastases,, whereas non-colorectal liver metastases as always spreading metastases. Probably 
surgeryy for macroscopic metastases result in better chance for the host to attack tumour cells 
2.. We divided the whole group into three subgroups. When a liver resection is performed 
afterr near complete response to chemotherapy, long-term survival can be achieved. Germ 
celll  tumours responsive to chemotherapy are therefore suitable. There will always be debate 
ass to whether the chemotherapy or the surgery resulted in long-term survival. Liver resection 
forr metastatic breast cancer, gastric cancer, gallbladder cancer, melanoma and renal cell 
carcinomaa does not seem to show long-term survival. However the number of patients are 
limited.. Sarcomas with liver metastases seem to do well after hepatic surgery and when 
possible,, repeated liver resection has to be considered. Although results of liver resection for r 
non-colorectall  primary tumours show encouraging results in highly selected cases, the only 
wayy to obtain conformational data is to organize a randomised trial, however this will be 
difficul tt to achieve due to the heterogeneity and a limited number of appropriate patients. 
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