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Celiac Axis Infusion and Microembolization for Advanced Stage
III/IV Pancreatic Cancer — A Phase IT Study on 265 Cases

KARL R. AIGNER and SABINE GAILHOFER

Department of Surgical Oncology, Medias Klinik, Ranshach-Baumbach, Germany

Abstract. Background: Daspite various chemotherapentic drugs
ind combinationy given systemically, the impact of these agenss
an survival has not been comvineing, and drug-refared toxicity
coniinges o be the fimiting facior. Patents and Methods: Two
hurdred ard  sicy-five patients with locally advanced or
metastasizing (UICC HIIIV) pancreatic cancer underwent celiae
s infusion with Mitomycin, Mitexantrone and  Clsplatin
comibingd with degradable starch microspheres m 5 courses and 1
cowrse  of  wolared  Iyposdic  abdominel  perfusion  and
chemafilvation. Resulee The smdy end-poings were surnvival and
quality of life. Seventy-five percent survival war 6 months, S0%
{median) 9 monihs and 25% wac I8 months. Eighiy peticnis
survived for ane year and moave, The longese actwal sunvival time
was ten years i a former unreseciable stage IV patiend. The
guality of life improved in responders. No therapy-relnted
hospritalzation or increased morbidiny war noted. The resectabiliy
raie after therapy in long-term sunivars { > 12 months) was 306,
Pertoneal carcinasis or pragression of liver melasiazes occurred
in &%, The major cawse of death in 485 way recurrence at the
primary sie. Conclusion: fn good responders to grterial infusion
and microembolization chemotheramy, the resectability rate
increased retharkebly. Relapses predominamily occurred ar the
primary site, and progression of distant metastaves and peritoneal
lestons way be reduced due to iselared abdominal perfuson.

Pancreatic cancer patients present very late for therapy, and
the two therapeutic oplions in most unreszctabls and
metastasized tumors are syslemic chemntharapy or best
palliative care. Systemic chemotherapy created some chinical
benelit response, especially when pemeitahine wag uged, but
finally neither single nor combination chematherapy
translated into remarksble survival adventage.
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Based on the principle of doseresponse, ie lhe
concentration relationship, an extended phase 17 rial with
a three-drug and DEM {Spherex) combination given intra-
arterially via the ccliac trunk or comman hepatic artery
thould reveal whelher pancreatic cancer shows a doge
response behavior that reselts in increased rescetability and
prolonged survival,

PPatients and Methods

Putient  eligibiliy. Eligible patients were required to have
histobugically conlirmed rdenocarcinoma or poorly-differentiated
carcineme Of the pancreas, that was nol amenable to surpical
resection as suggested by radiographic imaging and/or exploratory
surgery. Faticnts who had prior palliative surgery in rerms of hiliary
ar gastre bypuss, buhary stents as well a3 tumors not respending to
svslemic  chemothergpy or in progression  efter  systemile
chemotharapy were also included nro the irial. Prior radiation
iherapy 4 to & wesks before enrallment was nol an exalusion
criteria. Patients must have had adequate bone marrow ressrves
defmed g5 WBL 23.500/mm® and platelet count = 100,000/mm?,
ferum bilirulin shonld not have exceeded 1.5, 2.0 mgidl,

Fatients with a “mlll‘!hk‘_l.- perflormance seule below 30-60% as
well 3z progrossive ascites were excluded from the study

Prarreatment and follow-up evpluntivn, Baseling evaluation inchuled
full Wouwd chemstry with tumer markers CEA and CA 19-9. Chest
X-tay amed CT sean at ihe stert of the therapy shoeld not have been
older then 3 weeks. For follow-up contrel, serum chemistry,
matkers and wlirespund were performed before and aftar sach
cycle, CT scun and chest X-ray aftcr 2 cycles cach, and In cares of
queslionable complete remission, CT-PET-scan. In cases where
there was a decrease of the tumer marker CA 199 by =507,
measurable decrease of tumor size in CT scan and improved
performance scale, & staging laparulomy wey performed afler the
third course of intra-arterial chemotherapy.

Therapeutic prafacol. The protocal consisted of 6 vourses a 4-
week intervals. The first 3 courses (Table 1) wers administered
vig angicgraphically placed sidewinder catheters that were
continuouily rinsed with 20,000 1E heparin/24 hours, The drugs
were given a3 daily bolus injecticns consisting of 3-5 ml of
Xylogane and 3 ml of DEM  (Spherex) cach with the
carresponding drug Mitomyein, Mitoxantrone and Clyplatin®
(Table I1}".
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Tahle 1 RCT for stmge TV pancreatic &aneer.

Table 11 RCT for stmge JTY pancreatic cancer

Therapeutc protoce]

Cycle Therupy

I. Angiographic catheter
{Celine axis)

2 Anmiographic catBeler
(Crliac nxis)

.} ﬁngiug,mphkt catheber
(Celiae axis)

4. Staging leparctemy
{+/- Yt port catheter)

5. Mypuxic ebdom. perlusion
4 chemobltration (HAP-IT)

6. Angio- or Jer port calleter
In case of peritoncal meis:

SpherexXylocine microembol.
(MM, Mitoxanirons, CDDT)
sptErEr Xylucaine microcmbol. -
(MM, Miroxanirane, CLIF)
SpberexMylochine microemtol.
(MM, Mitrrantrone, CDDE)

(MM, CDDPY

Microemb, (MMC, Moy, CDDF)
Hypoxic abdam. perfusion - [ilts

In case the celiac axis or common hepaiic wriery were free of
visilde bumor at second-look surgery [of staging andfor resection,
a Jet Port Allrund Catheter (FM, Cologne, Germaeny) was
implantcd cnd-to-side, and therapy continued through this
arterial acccss,

Am isolated hypuiic ahdominal perfusion wes performed a1
the fifth cycle for prevention andler restment of potential
peritoncal seedings. For isolation of the ebdomea, an ai terial
and venous stopiflow bolloon catheter were inserted inte the
femaral vessels and the ballaon tips pesitioned (o bluck the antia
and v. cava just beneath the diaphragm. The upper thighs were
hlacked by meens of peumatic cuffs. The averuge total doses of
Mitomycin (MMC) and Cisplatin (CDDP) salculated for a
medign 70 kg/BW were 30 and 70 mg, tespectively. The
techniyue bas been described elsewhee

Evaluation of reyporse. Cuality of life and survival were selecied as
study cnd-points. The ohjective tumor response wos assessed
before and alter each cycle, giving predominant attention to the
course of the tumot markers CA 19-% und CEA and 1o alterations
in the Karnolsky performance status and pun responss, Changes
in serum levels of liver enzymes were noted, with special interest
in alksling phusphates, hilirabin, LDH snd yT.

During bi-manthly CT scans, special aftention wag dirccied n
unmediate changes in the tumor density. Hypodense sreas,
accompanied by sudden increase of umar markers with subsequent
deep decrease, were comsidered the result of necrosis, Fover
oceurring in the atternoon and evening between e thizd and
eighth day at the lalest was considered 1o be tumor necrogls fever.

Results

Owverall survival. A total of 265 patients were enrolled over 10
years, One hundred and twelve patients (429%) were UICC
stape 11 with locally sdvanced non-rescctable tumors invading
adjacent siructures, such as the duodenum and common bile
duct, One hundrad and fifty-three patients (58%) were UITCC
stage 1V with invasion or encasement of major vascular

4408

Averape dosages

Angiographn technigus Isoluted periusion technique

Spherex Iml

Kylocaing 3ml

L-Mitoeanicone 10-mg - oD e TWmg
2, MMC 10-15 mg MM 30 mg
3, ChDw 50 mp

1, CODP 0 mg

structures, such as superior mesenteric vossels, the common
hepatic artery, celiac axis and liver melaslases or local
peritoneal lcsions, Some of them had mild ascites. Immediate
response afler microembolization with elevation and decrease
of CA 19-8 Jevels daes not translate immediately inlo changes,
i.e. reduction in diameicr of pancréatic tumors, but in central
neceosls, Therefore, the major end-point of this study wae
chasen as survival rather than X-ray response. The removal of
necrotic lissue from a tumor in the head of the pancress is
depicled in Figure 1. 'The patiend, a 4T-year-nld male with 2
bulky mass in the head of the pancreas, invading the
meseateric vessels and retroperitoneum, developed undulating
fever u few days after euch cycle. The CT scun showed
extensive liquid structures throughout the famor. Al second-
Inok, almost entire necrosis of the tumor was noted. Afles
necrosectowy, the initial symptems, such as fever, fatigus upd
night sweat, disappearcd immediately.

The Kaplan-Meier estimate of cumulative survival of the
entire group of 265 patients is shown in Figure 2: the 75%
percentile was 6 months, the 50% percentilz {madian survival)
was O months and the 25% percentile was still 18 munths, The
longest disease-free survival Limes were 117 months {former
slage 1T) and 122 months (fouser stage 1V &)

Long-term survival, A group of BIJ263 patients who survived
one year and over was studied in detuil. In contrast tn the
total group of 265 patients with 42% stage 111 and 38%
gtage IV, the stape I11 to stage IV ratio was 57.5% 1o 42.5%
{46/80 patients stage 111, 34/B0 patients stage IV) in this
group uf long-term survivers (Table J1T). Six out ol 34 stage
IV patients had a Iocal relapse. Sixty percent of Lhe tumors
(49/80) were located in the head of the pancreas, 21%
{14/80) in the tail, 8% (B/BD) in the corpus, 4% (3/80) in the
papilla, nd 7% (6/80) were locally invading rccurrendes
after Whipple resection, 3 of themn with liver melastases.
Pretreatments were nol exclusion criteria, The ranking of
pretreatments undargone by the patients before receiving
intro-urterial chemotherapy s hsted in Table TV
Approximately oue-fourth (26%) of the patients had
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Figurs 1. Removal of recrotle rumor tesue after regional chemotherapy (RCT).
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Figure 2, Kaplan-Meier extimaies of overalt smundvel. RCT fior ndvanced
parcraatin coneer.
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Table 11 Advenced pancrearic camcer, Clineal suges for 205 patients v,
KI5 lang-term survivors.

CENIRO RICERCA SPERIM LE

Table V. BCT for mage (11 pracreniin concer operations in long-term
survivors (=12 manths) of popcesatic cancer after neondjiant RCT

TNCC stige All patients Laong-term survivors

n=265 =12 montht n=80
1. UICC I 112730 (42} A6/ (37.5%%)
LUICC IV

1537285 (5H%:) B8 (42.5%)

Tabie IV, Pretreaiment in nng-term spereivers (= 12 months) of percresiic
cancon,

. Palligtive operation

1 21780 w65
Z. Riliary stem 10780 13%h
1. Expl. laparoclomy 17780 2%
4, Noue 1180 14%
5 Whipple resection RyHD (L]
6. Palliative cperation + syst. chemo 580 %
7. Sysl. chemo 480 5%
%  Syst. chems + radiation 280 %R
9. Hadiation B0 %

palliative bypass surgery, mainly biliodigestive anastomoscs,
another 12% a biliary stent, 109% 8 Whipple resectivn
followed by recurrence (6 patients) o liver metastases alone
(2 patients) and a total of 17% had prior chemotherapy
and/or radiation.

Secand-lonk  sungery.  Seventy-four out of & patients,
surviving between 12 and 122 months, underwent second-
look vperations (Table V). In 54%, only pellialive surgery
{12/80 patients) or staging laparctomy with tumor biopsies
could be performed. A total of B0 patients (39%),
however, were amenable 1o tumor resections including 13
Whipplas, 12 corpus-tail-resections and 4 axcavations and
drainages of major tumor necroses.

Surwivars. Five patients are still alive after 23, 27, 50, 117

“and 122 months, re.hpcéti\ré.‘rj.r. ‘I'he latter 3 had explarative

surgery showing local inoperahility of stage I'Va, 1V and
stage I tumors of the head of the pancreas. After
downsizing, Whipple resection sl second-look surgery was
leasible, The palients surviving for 25 and 27 months (stage
IV were in progression during systemic chemotherapy with
Gemeitabine and responded to celise axis infusion with
MM, Novantron, CDDT. One had Whipple and the other
had corpus-tuil resection thereafier.

Cauges of death, The causes of death in the group of long

term survivors provide bettar information regarding the
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1. Eaplocative lapaiotomy Kb L

31180
Tumor biopsy, Jet-Part } =548

Z. Palligtive surgery 1480 15%

3. TU-resections J1/80 W
Whipple-vperation 1/840 (14%0)
Corpugtailresection-  ——T2BIIRT— —

Emnuclcation 4750 (58
3RO (395
4, Mo operahon TRl 7o

Table V1. Cousey of eaih in long-lerm survivens of feiecrealic cancer
seage TV fn="75/80),

1. Progreasion af the primary sile TS 435
Head of the pancraas 1975 {25
Lacal recurrence after Whipple 1475 (16%)
Frogreasion of local recurrance 4775 (5%
Progression of tall of the pancroas 75 (1%)

2, MNon tumur-dependent 17775 3%

3. DMstant metastages 14/75 19%
Liver 675 (8%)
Peritenzum 575 (7))
|amg 3075 (4%

4. Unknown aris 1%

biological behavier of the tumor and necessary

improvements in tharapy (Table V)

Twenty-three percent of all paticnts — almosl one-fourth
= died of causes other than the tumor itself, Only 18% died
from distant metastases: 8% from liver, 7% from paritoneal
and 4% from Jung meatastases.

The major cause of death was progression at the primary
site. As much as half of all patients {485 died from local
relapse or progression of the primary tumor,

Side-effects. The towicity profile observed from the
administered intra-artcrial dosages was most favorable.
Hemaiologieal {oxicity from systemic cscape of intra-arterial
drugs did nol exceed WHO grade 2 and a minority of
paticnts cxperienced grade 1 or 2 nausea and vomiting,
Seventy-B0% of the patients reported improved quality of
life after regional chemotherapy. Dose adjustments from
systemic toxicity were never needed, None of the paticnls
required prolonged hospitalization lur treatwent velated
hematological complications. Four cases with immediate
tumor necrosis (Figuie 1, Table V) weare hospiralized for
surgica] necrosectomy and  drainape. ‘The major

complication frorm {solated ahdominal perfusion was u 30%
rate of inguinal lymph fistules,
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DNiscuszion i.e clinical benefil responss, were the primary end-points.
It has been suggested that the burden from trealment-
Dased on Burris® randomized trial (1) comparing related adverse effecis should nwt be added to those
Gemeitobine with 5-FU for treatment of advanced  already suffering with the disease (7).
unreseutable disease, Gemeltabine has emerped as the TFormer phese 1T studies with Mitomycin and Cisplatin
stumdard current chemotherapy for pancreatic concer, It or Mitoxantrone in intra-arterial infusion chemaotherapy
has also shown activity in tumors refractory to 5-FU in for advanced pancreatic cancer have already shown
= derms-of quality -of life-{2), -Combination theraptes—ol —avceptoble median survival times of 10monthe 3magood —
Gemeitabine with 5-FU (3), Cisplatin (4), Irinotecan (5),  quality of life (18-20). In a non-randomized study (3),
Crxaliplatin (6), Cisplatin and 5-FU (7) or 15152503 (8)  regional chemotherapy with Mitomycin and Mitoxantrone
have [ailed to show improvement or a significant impact  was compared with best pallistive care in patients refusing
on the dismal clinical course of puncreatic cancer. chemotherapy. The udventage in survival time was highly
Although in a few phass [T srudies (3, 9, 10) there was  sigmificant with regional chomotherapy. The same results
some improved response rate and progression-free  were seen ia @ randomized phase 111 trial of rcgional
survival, this, however, did not translare into prolongation  chemotherapy versus systemic chemotherapy, however, the
of avarall survival. Since even infusional 3-FU (10) and  study had le be discontinued early because of much higher
Capecitabine (1) in 2 studics generated response rales  toxicity and significantly shorter survival in the systemic
and median survivals in advanced pancreatic cancers  group {21).
comparable with Gemcitabine, it can be assumcd that aone The low incidence of dislanl metostases to the liver is
of the drugs or combinalions tested so far can demonstrate  supgested to be due Lo simultanecus intra-arterial therapy
statistically significant improvement in resulis {13-16).  of the liver thruugh 1he arterial cotheter. Liver metastases
Toxicity continues to be the limiting factor it seem Lo have a better blood supply than the pancrealic
administering adequate doses of drugs or combinations. primary tumer itself (1o he published elscwherc), and
Interestingly, in the trial conducted by Muisey ef al. (103, finally because of a higher Blocd flow through the hepatic
the combination of 5-FU with MMC showed a superior  artery.
response rate to 5-FU alone, which, however, did not Potential or pre-existing peritoncal lesions are supposed
translate inta a survival advantage. Mevertheless, a non 1o be affected with hypoxic isolated abdominal perfusion. Tt
Gemcitabine-containing  regimen shuwed comparable  is supposed, therefore, that the incidence of peritoneal
results. Apain, lherapy was associated with incressed  metasiases at second-look surgery and as cause of death was
toxicily end, in some cases, 5 FU tharapy had o he  very low (79%8). Isolated perfusion, however, is not suitable,
suspended until the toxicity was resolved. In a randomized  and should not by used for the treatment of primary tumors.
phase II comparison of dose-intense Gemcitabinz (12),  as some authors have attempted (22, 13), hecause the local
superior activity and survival could be achicved by drug expusure with hypoxic abdominal periusion al the
increasing the dose and adapting the optimal "lised-dose  pootly-vascularized pancreatic primary fumer can npot
rate”, compete with the drup exposure achieved with o catheter
An interesting point was illustrated by Klupdor (17), whe,  placed by Seldinger's technique o cover a much smaller
niot onby stuck 1o one fixed drug regimen, but combined first,  area of blond supply. Management of stop flow perfusion
second- end third-liae therapies and monitored the course  rtechniques requires a great deal of individual experience in
of tumor markers as sensitive indicators of tumor behavior.  terms of the initiation of hypoxia and the administration
The currently most active drugs were administered  time of drugs (to be published).

systemically as well as locoregionally. The response rates of Median survival times tanged between 3 1o 6 months
30-35% PR and 35-40% MR and SD have ncver been  throughout all studics published so far. In our study, the
achicved before in any single-line regimen. 75th percentile was 0 months, the 50th survival (median) &

In all Irizls presented, cxcept one (3), only chemonaive  months and the 25th was 18 months, The outstanding
and non pretreated patienls were enrolled. Tn our study,  difference in these resulls compared with other tnals is
the only cxclusion criteria was » Karnofsky index below 50~ the percentage of paticnts surviving longer than the
60%. Mild ascifes was accepted for enrollment. In this  median fime, Le the area under the curve exceeding the
highly unfavorable subset of patients, the results, which  50% mark.
included a resectability rate of 399 in long-term survivors, Although a special effort was made lu voncentrate the
fe 12% in the entire trial and po toxicily-related  therapy on the area of primary tumor invasion, the major
hoepitalization, seem superior lo previously reported cause of death (48%) was recurrence at this rite. Special
gystemic chemutherapy or chemoradiation regimens in " efforts are (hus warranted to optimize targeled tumor
more favorable patients. Survival vime and quality of Jife,  cradication.
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