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EwING’s sarcoMa and peripheral primitive neuroectodermal
tumours (PNET) have recently been included in what has
been designated the ‘Ewing’s sarcoma family of tumours’ [1],
because they share a common molecular pattern. Clinical
features have recently been described in adults and they do
not seem to differ from those found in children [2]. No
serum tumour marker is currently available. These neoplasms
commonly express neural differentiation: neuron-specific
enolase (NSE) expression, as assessed by immunohistochem-
ical analysis, is found in 15-58% of lesions [3-7]. However,
controversial data exist concerning the prognostic value of
NSE: Pinto and coworkers [3] reported a better outcome for
patients with NSE expression, whereas other authors have not
confirmed these results [4-6].

We assessed serum NSE in a series of 21 consecutive adult
patients with Ewing’s sarcoma or PNET, homogeneously
treated in our institution. 13 were male and 8 were female.
Ages ranged from 17 to 34 years (median: 21 years). 16
patients had localised disease, whereas 5 had metastases at
presentation. 12 patients had Ewing’s sarcoma of bone; 1,
Ewing’s sarcoma of soft tissue; 7, neuroepithelioma and 1,
Askin’s tumour.

Serum NSE was elevated (> 12.5 ng/ml) prior to therapy in
11 patients (52%), i.e. 7 of 16 patients with localised disease
(44%) and 4 of 5 with metastatic disease (80%). Treatment
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Figure 1. Overall survival according to initial NSE (neuron-
specific enolase) value.

consisted of neoadjuvant chemotherapy combining doxorub-
icin, ifosfamide, vindesine and cisplatinum, followed by sur-
gery when possible, or radiotherapy. Of 11 patients, 9 with
initially elevated NSE (82%) achieved a clinical response to
primary chemotherapy. Of these 9, 7 had localised disease. In
contrast, only 4 of 10 patients (40%) with initially normal
serum NSE responded to therapy (P < 0.2).

After primary chemotherapy serum NSE was normal in
17 patients (81%) of whom 14 had localised disease. The
remaining 4 patients with elevated serum NSE during the
course of chemotherapy had a very poor outcome since all
died within the first year of diagnosis. The number of cases
with data available on histological response or serum NSE at
relapse was insufficient for analysis. Overall survival curves of
patients with localised disease according to initial serum NSE
were calculated using the Kaplan—-Meier method and are
presented in Figure 1. Patients with initially raised NSE
seemed to fare better long-term. However, statistical signifi-
cance was not reached (P = 0.54), possibly because the
number of cases was too small.

In conclusion, serum NSE is elevated prior to therapy in
approximately 50% of patients with neoplasms belonging to
the Ewing’s sarcoma family of tumours. This tumour marker
seems to be more frequently elevated in cases of metastatic
disease and usually normalises during therapy. Patients with
localised disease and elevated serum NSE are likely to achieve
a better response to chemotherapy, although statistical sig-
nificance was not reached in our experience. These findings
require further studies for definitive conclusions.
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Hepatic arTERY infusion (HAI) to effect regional chemo-
therapy for metastases of colorectal cancer was first used at
the beginning of 1980 with unexpected findings in terms of
responses related to systemic chemotherapy. However, vari-
ous trials have not been able to demonstrate a definite
improvement in survival [1-5].

Recently, new clinical studies with new therapeutic proto-
cols (HAI, HAI + systemic chemotherapy) [6-11] and new
proposals to use HAI as an adjuvant or neoadjuvant [12-14],
either in surgical or cryosurgical treatment, have renewed
interest in this form of treatment for hepatic neoplasia and in
particular, for hepatic metastases of colorectal tumours.

One of the main obstacles to the use of HAI is the fact that,
in cases of metachronous metastases (the majority), regional
chemotherapy is only possible after surgical intervention to
isolate the gastroduodenal artery and the positioning of the
tip of the catheter of the Port in the hepatic artery, with
consequential creation of a subcutaneous pocket containing
the Port. Based on the preliminary work of Japanese authors
form the University of Chiba [15], who conceived the intro-
duction of their own catheter coated with heparin on slow
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release, accessed by the left axillary artery and using a subcut-
aneous Port (carried out under local anaesthesia), we have
conceived a system of introduction similar to theirs for the
use of HAI, but using catheters already on the market for
others uses.

Before the intervention, the patients were subjected to
sonography of the superior and inferior abdomen and of the
thorax, scintigraphy of the bones, colonscopy, a CT-scan with
arteriography, all to exclude extrahepatic localisations of the
neoplasm with consequential contra-indication to HAI, and
to have a radiologically clear view of the flow of the hepatic
artery that usually presents anatomical variations in some pati-
ents.

Our catheters and the Ports were implanted under local
anaesthesia. The left axillary artery was punctured laterally
approximately 2 cm from the border of the first rib with
the help of colour doppler ultrasonography to avoid further
puncturing of the same artery. After a suitable guidewire was
been introduced, a Headunter catheter of 5 F allowed us to
reach the hepatic artery, when necessary, embolising with
Gianturco coils, the gastroduodenal artery or anomalous right
or left hepatic arteries emergent of the aorta, the superior
mesenteric artery or the left gastric artery, to avoid systemic
diffusion of the drugs. After positioning the Headunter cath-
eter and having threaded a suitable guidewire, we introduced
a catheter of 5,8-6 F perfecting with the aid of a contrast
agent the position of the catheter, noting the diffusion of the
agent to all sections of the liver. Finally, a subcutaneous
pocket was created under the clavicle with an incision of the
skin as an inverted T to contain a Port or an Infusaid system.
The catheter was filled with a solution containing 2000 U/l of
Heparin. The patient was discharged the same day with a
prescription for Enoxaparina 2000 U/l or Fragmin 2500 U/l
every day.

Patients were examined routinely for both the response of
the tumour and the functioning of the catheters, with a
determination every 15 days of Dd, CRP, T.Bil, Gamma GT,
ALP, AST, ALT, Na, K, Ca, Mg, leucocytes cont, Ht, PTL
and a scintigraphy with marked albumin to verify the distri-
bution of the drug in the liver. The patient was asked not to
lift the left arm for a week.

Currently, we have implanted 12 catheters using this
method in patients with hepatic metastases from a colorectal
tumour. All function perfectly. The age range of the patient is
48-76 years. The Karnofsky Performance Status was above
60% for all. There have been no complications due to the
method. The operations were conducted in day surgery and
no conversion to an ordinary recovery has been necessary. In
case of occlusion, dislocation or infection of the catheter, it
could be replaced thus permitting the constant efficiency of
the HAIL. We removed the gallbladder in every patient who
underwent rectocolectomy for colorectal cancer, to avoid
chemical cholecystitis during chemotherapy. Given the low
toxicity of the method and the possibility of substitution, we
believe such a route of access should be followed in cases of
synchronous metastases of colorectal cancer or in other
tumours such as primitive tumours of the liver as suggested by
the Japanese group [15].
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