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Comparison of survival between malignant
neuroendocrine tumours of midgut and pancreatic origin
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Summary The survival of 64 consecutive patients with disseminated midgut carcinoid tumours was compared in a retrospective study with
that of 25 consecutive patients with sporadic malignant endocrine pancreatic tumours treated according to similar surgical principles. The
presence of hepatic metastases implied a worse prognosis in neuroendocrine tumours of pancreatic rather than midgut origin. This infers that
these tumour types must be separated when treatments are evaluated.
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Neuroendocrine tumours of the gastrointestinal tract are rareimours (carcinoids and EPT) and hepatic metastases, the liver
diseases and with the presence of metastases, patients may sufésmection rate was as high as 50%. Twelve of these 17 patients
from disabling symptoms of hormone overproduction. Potentiallywere operated upon with curative intent (Dousset et al, 1996).
curative surgery can be performed in patients with localized The aim of this retrospective study was to compare survival in
disease, and sometimes in patients with liver metastases. Howeveur consecutive series of patients with malignant EPT with that
long-term follow-up of the latter patients mostly shows lateof patients with advanced midgut carcinoids when subjected to
tumour recurrences (Norton, 1994). Debulking (cytoreductive)similar treatment principles. Furthermore, EPT were staged
surgery can be considered when most of the tumour burden can aecording to the TNM classification of pancreatic carcinoma. By
excised safely to minimize hormonal symptoms and to facilitateloing so, stage IV tumours should be compared with advanced
medical therapy (McEntee et al, 1990; Carty et al, 1992; Que et atarcinoid tumours with liver metastases.
1995). An important question is whether the aggressive treatment
of metastatic disease prolongs survival. No randomized studies
available today. Such studies are complicated by the lack of stric
surgical treatment protocols running over long periods, the rela- ..
tively low number of patients and the absence of a TNM (tumouar?at'ents and treatment
node, metastases) classification of these tumour types. Many clifthe 64 consecutive patients with advanced midgut carcinoids
ical studies, in which debulking surgery and resection rates amere treated during 1987-1997 (cf. Wangberg et al, 1996). All
discussed, are composed of patients with carcinoids and those wiplatients underwent primary surgery, removal of the primary
endocrine pancreatic tumours (EPT). However, these two diseasemour and regional lymph node metastases, and excision of
entities may include tumours with markedly different biology. retroperitoneal tumours when present. Fourteen patients with
In our consecutive series of patients with advanced midgunilobar hepatic lesions had a second operation (liver resection)
carcinoids (all with locoregional and hepatic metastases) the estivith curative intent. Forty patients with multilobar liver metas-
mated overall 5-year survival was 69% after active interventionalases underwent ischaemic tumour reduction by hepatic arterial
treatment. The 5-year survival of carcinoid patients with bilobarembolization, followed by octreotide treatment. Ten patients
liver metastases was 63% (cf. Wangberg et al, 1996). Thesesderwent only primary surgery, followed by octreotide in combi-
figures are superior to the ones obtained after more conservativation with interferon since further interventional treatment was
treatment. In a consecutive series of 42 patients with metastat@ontraindicated (high age, synchronous malignancies, thrombo-
EPT from National Institutes of Health, the 5-year survival ofembolic disease, cirrhosis or psychiatric disorders). At tumour
those 17 patients resected for cure was 79% versus 28% in tpeogression, additional treatment with cytotoxic drugs was given
non-resected group (Carty et al, 1992). Similar results weréstreptozotocin and 5-fluorouracil alternated with doxorubicin; cf.
recently reported from the Mayo Clinic in 74 patients with hepaticMoertel et al, 1994).
metastases from either EPT or carcinoid tumours. The 4-year During the same period, 25 consecutive patients with sporadic
survival was 85% for one-third of the patients selected for reseanalignant EPT (mean age 50 years, range 17-77) were treated a
tion versus 65% for the two-thirds non-resected (Que et al, 1995pur unit. All patients were surgically explored and underwent
In a recent French series of 34 patients with neuroendocrinedical surgery or surgical debulking, if more than 90% of the
intrahepatic metastases could be removed safely (cf. Foster anc
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Table 1 TNM classification of pancreatic carcinoma A

T1 Limited to pancreas <2 cm
T2 Limited to pancreas >2 cm
T3 Duodenum, bile duct, peripancreatic tissues 0.8 39

T4 Stomach, spleen, colon, large vessels 9 25
N1 Regional lymph node metastasis 1 ‘ 0 16

M1 Distant metastasis 0.6 6 1 9
Stage | T1-T2 NO MO S ST
Stage Il T3 NO MO 1 MC
Stage Il T1-T3 N1 MO
Stage IV A T4 Any N MO
Stage IV B Any T Any N M1
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n = number of patients with EPT; NEC = neuroendocrine carcinoma.

EPT

[ T T T T T T T T T
0 2 4 6 8 10
gastrinomas (stage I, = 2; stage IVu = 3), six neuroendocrine Time (years)
carcinomas (NEC), (cf. Gould et al, 1984) (all stage V) and nine
non-functional islet cell tumours (stagenl= 3; stage Il = 3; B
stage IV,n = 3). Five patients with sporadic EPT stage | were 1
classified as malignant due to histopathological criteria4), or _
later appearance of metastases ().

Eleven out of the 25 EPT patients were resected for cun
Seventeen patients had their primary tumour removed by enucl ]
ation @ = 1), pancreatic resectiom (= 13) or total/subtotal
pancreatectomy with regional lymph node excisiorr (3). It is
notable that all 14 patients with hepatic disease (stage I\
presented with multilobar metastases. Hepatic debulking prc
cedures were carried out in three patients. Seven out of 14 patie i
with liver metastases were treated with hepatic arterial embolizi
tion. All patients with liver metastases were treated medicall
(octreotide combined with interferon followed by cytotoxic drugs ] EPT
at tumour progression; cf. Moertel et al, 1994). 0

carcinoids

Cum. survival

RESULTS 0 2 4 6 8 10

The survival function related to tumour disease was estimate Time (years)
according to .the Kaplan—Melgr m?thOd' Patllents with Carlcmoul!igurel Kaplan-Meier analyses of patients with neuroendocrine tumours
tumours and intentionally curative liver resection had an estimateand liver metastases. Number of patients at risk is indicated on top of curves.
5_year survival of 100% versus 63% in patients treated witl(A) Post-opAerative surviyal of patients with midgut carcinoi_ds (MC, n=64) )
hepatic artery embolization. In the group of ten patients Wit||a-nd endocrine pancreatic tumours (EPT, n = 14). (B) Survival after orthotopic
iver transplantation for metastatic neuroendocrine tumours as presented by
solely medical treatment after primary surgery, only one patierLe Treut et al (1997) Ann Surg 225: 355-364 (Reprinted with permission of
was alive after 5 years. the_publisher). Different types of carcinoid forms (n = 15) versus EPT
Eleven patients with resectable sporadic EPT tumours (stage.(n._ 10)
and Ill) had an estimated 5-year survival of 100% versus 0% for
the 14 patients with liver metastases (stage 1V) (Figure 1). Eighgrowth (Galland and Blumgart, 1986; McEntee et al, 1990; Norton,
patients with stage IV disease (four NEC cases) had very advanc&894; Dousset et al, 1996). The active treatment of patients with
tumours and were not amenable to surgical treatment. The othadvanced midgut carcinoids, including ischaemic tumour reduction
six patients with stage IV disease (two NEC cases) had theof liver metastases, has resulted in long-term palliation of hormonal
primary tumours resected prior to further therapy. In the lattesymptoms and high 5-year survival rates (Wangberg et al, 1996).
group, hepatic tumour debulking could be performed in thre@©ur results from the same period of a consecutive series of patients
patients. For the EPT patients of stage IV the estimated 2-yeavith advanced sporadic malignant EPT do not compare well with
survival was 53%, but declined rapidly thereafter. The NECrecent selected series presented from large referral centres.
patients had an even worse survival with a median survival of Blowever, our 5-year survival figures for stage IV EPT disease
months (range 1-37 months). closely resemble the results after liver transplantation for metastatic
neuroendocrine tumours (bilobar disease) showing much worse
prognosis for EPT than for carcinoids (Lang et al, 1997; Le Treut et
al, 1997). In order to make reliable comparative studies it is impor-
Very active surgery has become accepted as the treatment of choteat to have a relevant tumour staging system, and possibly also
for neuroendocrine tumours, many of which have a relatively slovinformation on the biological behaviour of the tumour disease.

DISCUSSION
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Some investigators have proposed to divide patients into stable or analogue octreotide a_nd inhibition of tumour growth in metastatic endocrine
progressive disease after an initial observation period prior to initia- _92stroenteropancreatic tumoutsu 38: 430438

. . . Carty SE, Jensen RT and Norton JA (1992) Prospective study of aggressive resection
tion of medical therapy (Arnold et al, 1996). In the present series, of metastatic pancreatic endocrine tumoSinggery 112: 1024-1032

with a large proportion of patients with NEC tumours, tumour stagousset B, Saint-Marc O, Pitre J, Soubrane O, Houssin D and Chapuis Y (1996)
IV was a very strong predictor of poor survival. Metastastic endocrine tumors: medical treatment, surgical resection, or liver
The TNM classification of pancreatic carcinoma may not  transplantationWorld J Surg 20: 908-915

readily be applicable for EPT disease, since these tumours hav{?fte”H and Lundy J (1981) Liver metastasas: Probl Surg 18: 157-202

. alland RB and Blumgart LH (1986) Carcinoid syndrome. Surgical management.
dlfferent g.rowth pattern, e.g. no stage I tumours were found. In" 5, ; Hosp Med 35: 166-170
this material no EPT patient presented with unilobar liver metassould VE, Jao W, Chejfec G, Banner BF and Bonomi P (1984) An overview:
tases, while this occurred in 14 of 64 carcinoid patients. From the neuroendocrine carcinomas of the gastrointestinal SaatDiagn Pathol 1:
present study we conclude that high-stage sporadic EPT has a 13-18 _ _ _ _

kedlvy worse proanosis than midaut carcinoids of similar sta: el_ang H, Oldhafer KJ, Weimann A, Schlitt HJ, Scheumann GFW, Flemming P, Ringe

mar y prog o 9 . 98 Band Pichlmayr R (1997) Liver transplantation for metastatic neuroendocrine
when the same treatment principles were followed. This means  mors.Amn Surg 225: 347-354
that the two diseases should be separately analysed when treatmiaritreut YP, Delpero JR, Dousset B, Cherqui D, Segol P, Mantion G, Hannoun L,
is evaluated. It is important to identify patients with NEC tumours, Benhamou G, Launois B, Boillot O, Domergue J and Bismuth H (1997) Results

. . . of liver transplantation in the treatment of metastatic tumors: a 31-case French
since they carry a particularly poor prognosis and are seldom multicentric reportAnn Surg 225: 355364

candidates for surgical treatment. McEntee GP, Nagorney DM, Kvols LK, Moertel CG and Grant CS (1990)
Cytoreductive hepatic surgery for neuroendocrine tumdurgery 108:
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