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research article

What is the most common mammographic
appearance of Tla and T1b invasive breast cancer?
Maja Podkrajsek!, Janez Zgajnar?, Marko Hocevar?

Department of Radiology and *Department of Surgical Oncology,
Institute of Oncology Ljubljana, Slovenia

Background. Data about the mammographic appearance of breast cancer smaller than 10 mm are very
limited and different authors use different mammographic criteria. The aim of this study was to determine
the most common mammographic appearance of small invasive breast cancers (T1a and T1b ).

Patients and methods. The study group consisted of 100 women with 102 small (1-10 mm) invasive breast
cancers detected on mammography at a single institution in 16 months period. The mammographic appear-
ance of tumours was classified as: mass, mass with associated calcifications, only calcifications or others
(asymmetric density and architectural distortion).

Results. The most common mammographic appearance was a mass without calcifications (60/102; 59%).
Additional 12/102 (11%) tumours had a mammographic appearance of a mass with associated calcifica-
tions. Only microcalcifications were detected in 12 (11 %) and asymmetric density and architectural distor-
tion in 18 breast cancers (18 %). Most (44/60) cancers which presented mammographically as a mass had
stellate margins. The proportion of castig type calcifications was higher in women under 50 years.
Conclusions: The most common mammographic finding of small breast cancer is a mass with stellate
margins independent of the age of patients. Calcifications with/without mass are more common in woman
under 50 years.

Key words: breast cancer; mammographic appearance; microcalcifications, stellate; casting asymmetric density

Introduction

Breast cancer is the most common non-
cutaneous cancer in European women. In
Slovenia 1020 new cases and 425 deaths
from breast cancer are estimated in 2005.
An average Slovenian woman has a lifetime
risk of 1 in 16 for developing breast cancer.!
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Mammography can identify breast can-
cers too small to palpate on physical ex-
amination. Clinical trials have established
that screening with mammography may
decrease breast cancer mortality, because
breast cancers detected on screening mam-
mography are smaller and more likely not
to have spread to regional lymph nodes as
compared with breast cancers detected at
physical examination.?* Additionally, since
breast cancers detected on screening mam-
mography are smaller, they can be more
often treated with breast conservation and
with less-toxic systemic therapy.
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Table 1. Classification of mammographic findings

1 Mass without calcifications:
with stellate margins

round/oval mass

2 Mass with calcifications

3 Only calcifications:
casting
powdery

crushed-stone like

4 Others:
asymmetric density

architectural distorsion

If we want to detect with mammogra-
phy small breast cancers, we have to use
the accurate mammographic criteria for
early (T1la and T1b) invasive breast cancers.
However, there are only a few publications
in the literature about the mammographic
appearance of breast cancer smaller than 10
mm.® Additionally, there is unfortunately
no standardized approach - different au-
thors use different mammographic criteria
for breast cancers smaller than 10 mm.

The aim of this study was to determine
the most common mammographic findings
of small invasive breast cancers (Tla and
T1b).

Patients and methods

In the 16 months period (from September
2003 to December 2004) 100 consecutive
women (aged 36-77 years; mean 59 years)
with 102 pathologically proven small (pTla
and pT1b) breast cancers were treated at
the Institute of Oncology in Ljubljana,
Slovenia. Most of the cancers were non-
palpable (80/102) and detected on screen-
ing mammography. Palpable cancers were
tumours which were palpable in the same
quadrant as histologically proven tumours

Radiol Oncol 2008; 42(4): 173-80.

Table 2. Distribution of mammographic findings in
102 small breast cancers

No %
1 Mass without calcifications 60 59
stellate 44
round or oval 16
2 Mass with calcifications 12 11
powdery
crushed-stone like 2
casting
3 Only calcifications 12 12
powdery 3
crushed-stone like
casting 8
4 Other 18 18
asymmetric density 14
architectural distortion 4
Total: 102 100%

and which were cytologically proven for
cancer (C5) without imaging modality.
Mammographic lesions were classified
according to BIRADS:” 4 lesions as R2, 28
lesions as R3, 66 as R4 and 4 as R5. Free
hand fine needle aspiration biopsy (FNAB)
was performed in all 20 patients with pal-
pable tumours. Cytology was positive (C5)
in 14/20 patients and non diagnostic (C1)
in 6/20. In these six patients, as well as
in all other cases (80/102) of non palpable
tumour, image guided FNAB (58 cases) or
core biopsy (28 cases) was performed. In 51
cases biopsy guidance was done by the ul-
trasound (US) and in 35 by the stereotaxy.
Preoperative diagnosis of breast can-
cer was established in 67 patients (C5 in
48 cases and B5 in 19 cases) with nonpal-
pable tumours. Occult lesion localization
(40/67 by stereotaxy and 27/67 by US) with
30-60 MBq of %™ Tc labeled nanocolloid
(Nanocol®) in 0.2 ml saline was performed
on the morning of surgery. Tumourectomy
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Table 3. Distribution of mammographic findings in 28
small breast cancers in women under the age of 50 years

No %

1 Mass without calcifications 11 39
stellate 10
round or oval 1

2 Mass with calcifications 6 21,5
powdery 0
crushed-stone like
casting 4

3 Only calcifications 6 21,5
powdery 2
crushed-stone like 1
casting 3

4 Other 5 18
asymmetric density 4
architectural distortion

Total: 28 100%

(58/67), quadrantectomy (3/67) or mastec-
tomy (6/67) were combined with a sentinel
lymph node biopsy (SLNB).

In 31 patients with preoperative C3/C4
(22 patients) or B2-4 (9 patients) radioguid-
ed occult lesion localization (ROLL) and ex-
cisional biopsy were performed. ROLL was
performed in 26 cases under stereotaxic and
in 5 cases under sonographic control. After
the histological diagnosis of breast cancer
(B5), in the second surgical procedure re-
excision of the primary site (22 patients),
quadrantectomy (2 patients) or mastectomy
(3 patients) and SLNB was performed. In
four patients only SLNB was performed
because of adequate margins (more than 10
mm) after the excisional biopsy.

Two patients with palpable cytologically
proven breast cancers (C5) underwent tu-
mourectomy and axillary dissection be-
cause preoperative US examination and US
guided FNAB of the axillary lymph nodes
revealed metastases in lymph nodes.?

All mammographic images were re-
viewed by a single radiologist (PM), who has
a special interest and dedication in breast
radiology. Mammographic findings were
classified according to Table 2, as seen in
Table 1. A mass is defined as a lesion seen
in two different projections, while a density
is observed only in a single projection ac-
cording to Samardar.’

Pathologic characteristics of primary
tumours included size, histologic type,
grade (according to Bloom, Richardson and
Elston), status of axillary lymph nodes,
estrogen and progesteron receptors and
HER?2 status. The histological type of breast
cancers was as follows: invasive ductal, in-
vasive lobular, tubular, mucinous, medul-
lary and papillary.

For the statistical analysis descriptive
statistical methods were used.

Results

The mean size of breast cancers was 8.1
mm (range 4-10 mm; pTla in 18 and pT1b
in84 cases). Histologically 86/102 (84%)
were invasive ductal, 14/102 (14%) invasive
lobular and 2/102 (2%) invasive tubular
cancers. There were 48/102 (47%) grade
I, 41/102 (40%) grade II and 13/102 (13%)
grade III cancers. The great majority of pa-
tients (98/100) had no metastasis in lymph
nodes. Estrogen and progesteron receptors
were positive in 91 patients, while there
were only 8 patients with positive HER2
tumours.

The most frequent mammographic find-
ing was a stellate mass without calcifica-
tions, which was seen in 44/102 (43%) can-
cers (Table 2). Casting type calcifications
were found in 17/102 (17%) cancers.

There were 28 patients younger than 50
years and Table 3 shows mammographic
findings in this group of patients. The most
frequent mammographic finding was a stel-

Radiol Oncol 2008; 42(4): 173-80.
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Table 4. The association between mammographic appearance and histologic type and grade of the tumor

IDC ILC ITC Gradus  Gradus  Gradus
m I I
1 Mass without calcifications 51 8 1 6 32 22
stellate 40 4 24 16
round or oval 11 1 8 6
2 Mass with calcifications 9 2 1 5 5 2
powdery 1 1
crushed-stone like 1 1 1 1
casting 7 2 4 3 2
3 Only calcifications 12 3 3 6
powdery 3 3
crushed-stone like 1
casting 8 3 2 3
4 Other 14 4 8 10
asymmetric density 10 4 7 7
architectural distortion 4 1 3
Total: 86 14 2 13 48 41

IDC invasive ductal carcinoma, ILC invasive lobular carcinoma, ITC invasive tubular carcinoma

late mass without calcifications, which was
seen in 10/28 (36%) cancers. Casting type
calcifications were seen in 7/28 (25%) of
these cancers.

Table 4 shows the distribution of mam-
mographic findings as compared to the his-
tological type and histological grade of 102
small breast cancers.

Invasive lobular cancers were found in
14% (14/102) of invasive small breast can-
cers and were mammographically seen as a
mass or asymmetric density in 12/14 (86%)
cases. No invasive lobular cancer was mam-
mographically seen as only calcifications.

Table 5 shows the distribution of mam-
mographic findings as compared to histo-
logical type and histological grade of 28
small breast cancers in women under the
age of 50. There were 22/28 (79%) grade II
and III tumours in this group of young pa-
tients.

Radiol Oncol 2008; 42(4): 173-80.

Figure 1. 48 years old women with three breast
carcinomas. First stellate mass without calcifications
on mammography. Histologically proven as 1cm large
invasive breast carcinoma, grade 2. Second stellate
mass with casting calcifications on mammography.
Histologically proven as 0.9 cm large invasive breast
carcinoma, grade 3. Third round mass without
calcifications on mammography. Histologically proven
as 0.7 cm large invasive breast carcinoma, grade 1.

Figure 1 shows mammographic appear-
ance of three different synchronous cancers
in a single woman.
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Table 5. The association between mammographic appearance and histological type and grade of the tumor in

women under 50 years

IDC ILC ITC Gradus  Gradus  Gradus
1 1 1
1 Mass without calcifications 10 1 1 1 9
stellate 9 1 1 1 8
round or oval 1 1
2 Mass with calcifications 5 1 1 3 2
powdery
crushed-stone like 1 2
casting 4 1 3
3 Only calcifications 4 2 3 1 2
powdery 2 1 1
crushed-stone like 1 1
casting 2 1 2 1
4 Other 5 3 1 1
asymmetric density 4 2 1 1
architectural distortion 1
Total: 24 3 1 8 6 14

IDC invasive ductal carcinoma, ILC invasive lobular carcinoma, ITC invasive tubular carcinoma

Discussion

The most common mammographic find-
ing in small breast cancers (Tla and T1b)
in our study was a stellate mass without
calcifications. It was found in 44/102 (43%)
of small breast cancers. This is consistent
with results of other published series.’4
Additional 16/102 (16%) of small breast
cancers have mammographic appearance
of a round/oval mass without calcifica-
tions. Calcifications with/without mass
were present in 24/102 (24%) of small
breast cancers.

The important finding of our study was
that the distribution of mammographic
findings in small breast cancers varied with
age. In the group of younger women (< 50
years) with higher breast density, a stellate
mass without calcifications was still the
most common mammographic finding. It

was found in 10/28 (36%) of small breast
cancers. However, the proportion of circu-
lar/oval shaped tumours was much smaller
in this group of women. There was only a
single woman (1/28) with a mammographic
finding of a circular/oval shaped tumour.
On the other hand, calcifications with/with-
out mass are much more common mammo-
graphic findings in younger women. In our
series, 12/28 (43%) of small breast cancers
appeared mammographically as calcifica-
tions. Half (6/12) of them with a mass and
half of them without it.

More importantly, the majority of calci-
fications were of the casting type. Tabar®
proved by the multivariate analysis that the
mammographic appearance of small breast
cancers was an independent prognostic fac-
tor. In his study the mammographic appear-
ance of casting type calcifications was more
predictive of a long-term survival than clas-

Radiol Oncol 2008; 42(4): 173-80.
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Figure 2. Mediolateral oblique view of the right breast
with BIRADS category 4. Mammographic finding of
0.8 cm large asymmetric density. Patologically proven
as invasive ductal carcinoma grade 2.

sic prognostic factors (tumour size, histo-
logical grade and lymph node status). The
20-year survival rate was 72% for women
with small breast cancers accompanied
by casting - type calcifications. All other
women with small breast cancers had an
excellent survival regardless of lymph node
status, histological grade or treatment.®

Radiol Oncol 2008; 42(4): 173-80.

Figure 3. Stellate mass without calcifications on
mammography. Histologically proven as 0.5 cm large
invasive breast carcinoma, grade 2.

Casting type calcifications are associ-
ated significantly with a positive lymph
node status and poorer histological grade.®
In our series there were only two patients
with lymph node metastases. Both of them
had tumours accompanied by casting type
calcifications. The majority of our patients
with small breast cancers accompanied by
casting type calcifications also had a high-
er histological grade (grade III in 7/15 and
grade Il in 5/15).

Asymmetric breast findings define as
four different types: asymmetric breast tis-
sue, densities seen in one projections, ar-

Figure 4. Crushed- stone like calcifications on
mammography. Histologically 0.6 cm large invasive
breast carcinoma, grade 1.
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Figure 5. Powdery type of calcifications on
mammography. Histologically proven as 0.4 cm large
invasive breast cancer, gradus 1.

chitectural distortion, and focal asymmetric
densities.®® We have observed an architec-
tural distortion (a focal area of breast tissue
appears distorted with no definable central
mass) and a focal asymmetric density also
in our study. From 102 small breast cancers,
14 (14%) were seen as a focal asymmetric
density and 4 as an architectural distor-
tion. Interestingly, 4/14 (26%) of focal asym-
metric density proved histologically to be
invasive lobular cancers. Invasive lobular
cancers accounts for 5-10% of all breast can-
cers and can often manifest as an area of
distortion or asymmetry.? In our series we
found 14% of invasive lobular cancer, that
in 86% appeared as spiculated mass or fo-
cal asymmetric density. There was no case
of an invasive lobular cancer which would
appear mammographically as calcifications
only. This is in agreement with results of
Tjurfjell.’®

Samardar!® defined that palpable mass
associated with a focal area of breast asym-
metry or architectural distortion is very of-
ten malignant. We found in our series only
20 palpable small breast cancers and they
all appeared mammographically as a mass
with/without calcifications.

Conclusions

Most of the T1a and T1b breast cancers are
nonpalpable. The most common mammo-
graphic finding in these cancers is stellate
mass without calcifications. Calcifications
are more frequent mammographic findings
in younger patients. Fourteen % of small
breast cancers appear mammographically
as a focal asymmetric density. Invasive lob-
ular cancer never appears mammographi-
cally as calcifications only.
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case report

Obliterative hepatocavopathy - ultrasound
and cavography findings

Ramazan Kutlu

Department of Radiology, Inonu University School of Medicine, Malatya, Turkey

Backgound. Obliterative hepatocavopathy is a relatively new term for the definition of primary inferior
vena cava thrombosis and membranous obstruction of inferior vena cava that were included in Budd-Chiari
syndrome.

Case report. In this report, cavography and ultrasound findings of a case with a complete occlusion of
inferior vena cava in a 36 year-old female patient who has been followed up with the diagnosis of hepatitis
B related cirrhosis for 5 years were presented.

Conclusions. Although this disease classically treated by surgery (e.g. portal or mesenteric—systemic shunt-
ing, liver transplantation), also interventional radiology procedures e.g. transjugular intrahepatic portosys-
temic shunting, percutaneous hepatic vein angioplasty and/or stent placement), now play an important role

in the management*.

Key words: obliterative hepatocavopathy; cavography; ultrasound; inferior vena cava

Introduction

The complete inferior vena cava (IVC) ob-
struction develops as a result of primary
IVC thrombosis.! Although in the earlier
literature this entity was included in Budd-
Chiari syndrome, obliterative hepatocavop-
athy (OH) is currently being used to define
this condition.! In this report, we present
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cavography and ultrasound features of this
rare entity in a 36 year-old female patient.

Case report

A 36 year-old female patient who has been
followed with the diagnosis of chronic liver
disease (Child B, score 7) due to hepatitis
B for 5 years was referred to our radiol-
ogy department for portal Doppler evalua-
tion. She had splenomegaly and moderate
ascites. Upper gastrointestinal endoscopy
revealed esophageal varices. She had been
receiving beta blockers and diuretics. Her
CA-125 level was found to be increased
(234 U/mL).
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Figure 1. Gray scale axial (A) and sagittal (B) US images show hyperechoic, solid material at the posterolateral part

of distal IVC.

Gray scale (Figure 1 A,B) and Doppler
(Figure 2 A-C) US examinations showed
compressed hepatic veins, hepatopedal
portal flow, and no blood flow into the
right atrium through distal IVC which was
thrombosed. The abdominal CT examina-
tion revealed the absence of intrahepatic
portion of IVC. The patient didn’t undergo

MR examination due to claustrophobia.
Cavography was performed using right
femoral vein access. Firstly, a large vein
was erroneously accessed and a test injec-
tion before introducer placement demon-
strated that this vein was a large collateral
vein extending to the right side of the body
and ultimately draining to the intercostal,
pericardiophrenic and right subclavian vein
(Figures 3 A-E). Secondly, the right femoral
vein was catheterized and inferior cavogra-
phy revealed a complete occlusion of distal
4 cm of IVC connecting to the right atrium
and retrograde flow into the prominent col-
laterals in the late series (Figures 4 A,B).
The selective catheterization of the hepat-
ic veins showed hepatic vein confluence
and weak filling (Figure 5A) and a small
vein below hepatic confluence draining to
IVC (Figure 5B). Superior vena cavography
amcs

Perskst Med
e Med

Figure 2. Sagittal (A, B) Doppler US images slight filling of hepatic vein and complete occlusion of distal IVC.
Subcostal oblique image (C) reveals a relatively small hepatic vein below the hepatic confluence.

Radiol Oncol 2008; 42(4): 181-6.
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Figure 3. Injection through erroneously accessed
large collateral vein near the right femoral vein
(A) demonstrated these collaterals extending right
side of the body going upwards (B) draining into
the intercostals (C), cardiophrenic (D) and Right
subclavian veins (E).

through the right jugular vein showed a pos-
sible terminal end of IVC, no passage into
IVC and rapid filling of pulmonary arteries
(Figures 6 A,B). During an attempt to selec-
tively catheterize the IVC, the catheter went
into a small vessel and injection through it
demonstrated extrahepatic collaterals. One
of them was connecting to distal part of oc-
cluded IVC (Figure 6 C,D). Angioplasty and

Radiol Oncol 2008; 42(4): 181-6.
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A "

Figure 4. Cavography performed with 6F pigtail catheter which could not passed into right atrium showed

B

complete occlusion of distal IVC (A). Due to downward flow in the late series, markedly dilated and tortuous

paraspinal collaterals were seen (B).

stent placement were considered but the

patient did not accept the intervention.
Discussion

OH is a relatively new term proposed to

define primary IVC thrombosis and mem-
branous obstruction of the IVC.! These two

conditions were included in Budd-Chiari
syndrome which was defined as hepatic
venous outflow obstruction at any level
from the small hepatic veins to the junction
of the IVC and the right atrium, regardless
of the cause of obstruction.? Occlusion and
stenosis of the IVC are squeals of primary
IVC thrombosis.! Although the majority of
these cases are idiopathic, as in our case,

B e

Figure 5. Selective hepatic vein injection showed a part consistent with hepatic vein confluence and tangle of
vessels in the area of hepatic veins (A) and a small vein that had been seen during Doppler examination (B).

Radiol Oncol 2008; 42(4): 181-6.
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C ' y - SR D ity A

Figure 6. Superior venacavogram through introducer in right jugular vein shows no passage into IVC (A) and rapid filling
of pulmonary arteries (B). Selective catheterization with a multipurpose catheter shows extrahepatic collaterals and filling of
pulmonary arteries due to backflow (C), and in the later phases collateral connecting to occluded distal IVC appears and than

IVC fills.

thrombotic or hypercoagulable conditions
(like coagulation factor deficiency or mu-
tation, myeloproliferative disorders, oral
contraceptive use, pregnancy etc) could
be observed in OH.! If all hepatic veins
become occluded, blood is coming from
hepatic artery drain into either portal veins
or collateral vessels. Retrograde flow in the
portal vein occurs and portocaval shunts
develop. As the occlusion progresses, blood
circulation changes appear in and around

liver. Intrahepatic or subcapsular hepatic
venous collaterals are a distinctive feature
of Budd-Chiari syndrome.>? In complete
IVC obstruction, large shunts form be-
tween the IVC and the ascending lum-
bar vein continuous with the azygos and
hemiazygos veins or paravertebral veins.
The increased pressure in the ascending
lumbar/hemiazygos and azygos veins may
result in retrograde flow in the intercostal
and subcutaneous veins.

Radiol Oncol 2008; 42(4): 181-6.
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Due to mainly difficulties in the differ-
ential diagnosis of primary hepatic vein
thrombosis and primary IVC thrombosis,
the epidemiology of primary IVC throm-
bosis is not well established and adults are
affected more frequently, but OH could be
seen at any age.! The clinical presentation is
acute and very serious like in the case of ve-
na cava superior sindrom."* Hepatomegaly,
ascites, abdominal pain, fever and leg oede-
ma appear quite fast, but the clinical course
could be chronic with repeated acute epi-
sodes characterized by ascites, hepatomeg-
aly, and pain.! Due to the circulatory distur-
bances caused by IVC obstruction, patients
commonly show marked venous dilatation
over the body trunk.! Our case had no vis-
ible venous dilatation over the body trunk
possibly due to the collateral between oc-
cluded distal IVC and right atrium.

The radiological imaging provides a de-
finitive diagnosis of OH. In addition to dem-
onstrating thrombus within the IVC and he-
patic vein problems, ultrasonography also
demonstrates caudate lobe enlargement,
splenomegaly, ascites, stenotic veins, mem-
brane, intrahepatic collateral veins con-
necting with enlarged hepatic veins, vein
to-vein anastomoses, a patent and enlarged
inferior right hepatic vein opening into the
IVC, and absence of normal respiratory
changes in the IVC. Doppler US could de-
lineate flow disturbances and direction. CT
and MRI assess hepatomegaly, ascites, en-
larged caudate lobe, splenomegaly, collater-
al vessels, and the thrombus occluding the
IVC. MRI depict the level of an obstructing
membrane or web within the IVC.! Hepatic
venography delineates occluded veins,
slow flow in attenuated venous branches,
and rapid shunting into the portal vein.
Additionally, wedged hepatic venography
will demonstrate the “spider’s web” net-
work.! Cavography is one of the most im-
portant imaging modality in the evaluation
of IVC obstruction. It confirms the level of

Radiol Oncol 2008; 42(4): 181-6.

obstruction, occluding thrombus, mural
thrombosis, membrane, and extrahepatic
collateral vessels.! Based on cavography
findings three types of IVC obstruction
were defined; type I, a thin membrane is
present in the vena cava, type II, there is
an absent segment of the IVC of variable
length, type III, the vena cava is not visu-
alized, and only dilated collateral channels
are demonstrated.? According to this clas-
sification, our case appears to be type II.
Although this disease classically treated
by surgery (e.g. portal or mesenteric-system-
ic shunting, liver transplantation), interven-
tional radiology procedures e.g. transjugu-
lar intrahepatic portosystemic shunting,
percutaneous hepatic vein angioplasty and/
or stent placement also plays an important
role in the management - like in the others
severe vascular complicated cases.>>®

References

1. Okuda K. Inferior vena cava thrombosis at its he-
patic portion (obliterative hepatocavopathy). Semin
Liver Dis 2002; 22: 15-26.

2. Sakamoto N, Koizumi K, Asahina Y, Tazawa J,
Maeda M, Marumo F, et al. Primary Budd-Chiari
syndrome due to complex venous anomalies.
Abdom Imaging 1997; 22: 499-501.

3. Janssen HL, Garcia-Pagan JC, Elias E, Mentha G,
Hadengue A, Valla DC; European Group for the
Study of Vascular Disorders of the Liver. Budd-
Chiari syndrome: a review by an expert panel. ]
Hepatol 2003; 38: 364-71.

4. Vodvaika P, Steverdk P. Algorithm for percutaneous
stenting in patients suffering from superior vena
cava syndrome. Radiol Oncol 2000; 34: 349-55.

5. Wu T, Wang L, Xiao Q, Wang B, Li S, Li X, et al.
Percutaneous balloon angioplasty of inferior vena
cava in Budd-Chiari syndrome-R1. Int J Cardiol
2002; 83: 175-8.

6. Gijikolli B, Hadzihasanovic B, Jaganjac S, Herceglija
E, Niksi¢ M, Hadzimehmedagic A, et al. Treatment
of complicated case with subclavia steal syndrome
and stenosis of common iliac artery. Radiol Oncol
2008; 42: 1-12.



Radiol Oncol 2008; 42(4): 187-95. d0i:10.2478/v10019-008-0021-5

case report

Gastric gastrointestinal stromal tumour
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Background. Gastrointestinal stromal tumours (GISTs) are the most common mesenchymal tumours of
the digestive tract. These tumours can not be simply divided into benign and malignant forms. There is a
continuum from benign to malignant forms. The tumour size and mitotic activity have strong influence on
GISTs behaviour. Tumour behaviour also varies according to the site of the origin. The site of the tumour
origin can be anywhere along the digestive tract, in the mesentery or omentum. GISTs are mainly benign
tumours, about 70-80%, usually found in the gastric wall. We report a case of 70-year old female with
gastric form of GIST.

Case report. The patient has undergone abdominal ultrasound (US) because of a palpable lump in the epi-
gastrium, which mainly revealed hyperechogenic round mass with small hypoechogenic areas in the central
part. On the abdominal computed tomography (CT) a large expansive mass with heterogeneous structure
was depicted in the gastric wall. The mass had higher attenuation coefficients on the periphery and lower
in the central part. During the surgery the large exophytic tumour of the gastric wall has been found. The
diagnosis of gastric GIST has been obtained after the patohistologic and imunohistochemical analysis.
Conclusions. Gastrointestinal stromal tumours may be the statistically rare tumours (0.1%-0.3% of all
gastrointestinal tumours) but when we have the patient with a round, mainly exophytic mass on the wall
of the gastrointestinal tract or peritoneum, GIST must be taken into consideration. Cross-sectional imaging
methods like US and CT allow the preoperative diagnosis of the tumour and staging.

Key words: gastrointestinal stromal tumours; computed tomography

Introduction

Gastrointestinal stromal tumours (GISTs)
are currently defined as mesenchymal tu-

Received 3 November 2008 mours of the gastrointestinal tract, mainly
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hood.!?® The frequency of GISTs is about 10
to 20 cases per million persons, according
to the Miettinen and Lasota.* GISTs can
arise anywhere through the gastrointes-
tinal tract but they can also occur in the
omentum, mesentery and retroperitoneum as
a primary tumour. In 70% of cases GISTs
arise in stomach, the second most fre-
quent site is small intestine (20-30%). Other
less frequent sites are anus, rectum, colon
and oesophagus.* GISTs of gastrointesti-
nal tract commonly arise in the muscularis
propria of the stomach or intestinal wall,
usually in the outer muscular layer. That
is the reason why GISTs have an exophytic
growth pattern in majority of the cases
and usually manifest themselves as large
extraluminal abdominal masses. Clinical
features of GISTs depend on the size and
anatomic location of the tumour. They can
be presented with mild signs and symp-
toms of anaemia caused by occult bleeding
in the gastrointestinal tract or they can have
a dramatic picture with hematemesis, me-
lena, abdominal pain and signs of intestinal
obstruction.>®

Histogenetically gastrointestinal stromal
tumours probably originate from intersti-
tial cells of Cajall (or the native KIT-positive
gut pacemaker cell) which intermediates
between the GI autonomic nervous system
and smooth muscle cells regulating GI mo-
tility and autonomic nerve function. This
postulate is made on the expression of KIT
on GISTs tumour cells.'”

Larger forms of GISTs are usually cen-
trally cystic, positioned extraluminally,
while smaller GISTs are subserosal and
intramural solid tumours, rarely polypod
intraluminal ones.! GISTs can generally be
divided into three groups: spindle cell type
(70%), epithelioid type (20%) and mixed
spindle and epithelioid cel type.” Gastric
GISTs can be histologically divided into two
groups, four spindle cell subtypes (scleros-
ing spindle cell, palisaded-vacuolate spindle
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cell, hypercellular spindle cell, sarcomatous
spindle cell) and four epitheloid subtypes
(sclerosing epithelioid GIST with syncytitial
pattern, epitheloid GIST with dyscohesive
pattern, hypercellular epitheloid GIST, sar-
comatous epitheloid GIST). Sarcomatous
subtype is highly cellular form of GIST with
a marked mitotic activity (more than 20 per
50 HPFs).” The most important feature for
immunohistochemical differentiation be-
tween GISTs and other similar soft-tissue
tumours are the antigens on the surface of
the tumour cells, especially KIT tyrosine
kinase receptor (CD117) which has been
found in more than 95% of GISTs. There
are other antigens which are less specific
for GISTs but are commonly expressed, like
CD34 and nestin. GISTs sometimes express
smooth muscle cell markers (like smooth
muscle cell actin-SMA), but are usually
negative for desmin, the muscle type in-
termediate filament protein.! KIT imunore-
activity has shown to be very useful in the
treatment of GISTs with immunotherapy as
well as in diagnostics. The immunotherapy
of GISTs is based on targeting of tyrosine
kinase receptors with a selective KIT-ty-
rosine kinase inhibitor (STI-571, imatinib
mesylate). The drug acts as a selective c-kit
blocker.®

The contrast-enhanced computed tom-
ography (CT) is currently widely available
diagnostic imaging method and the imag-
ing modality of choice for patients with ab-
dominal mass suspected for GISTs.”

The standard initial treatment for GISTs,
even in non-resectable cases, is the surgical
treatment. Some authors propose the im-
mediate treatment with imatinib for unre-
sectable and/or metastatic disease.®

Case report

A 70-year old female patient underwent
abdominal ultrasound (US) because of pal-
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Figure 1. Abdominal ultrasound - axial plain. Large
round hyperechogenic expansive mass (white arrow)
with small hypoechogenic areas in the central part
(white notched arrow).

pable mass in the upper abdomen. The
patient suffered from inapetency without
vomiting and weight loss, hematemesis
or melena. US revealed a large round hy-
perechogenic expansive mass with small
hypoechogenic areas in the central part.
There were no signs of focal lesions in pa-
renchymal abdominal organs or lymphad-
enopathy (Figure 1).

The next step in diagnostics was com-
puted tomography (CT) of the abdomen,
performed with three postcontrast phases
and distension of gastrointestinal (G-I) tract
with 1000ml of water. CT depicted a large
intraperitoneal mass in the upper abdo-
men, ventrally placed and sharply demar-
cated from surrounding structures except
from stomach. The lesion had a heteroge-
neous structure on native and postcontrast
scans with higher attenuation coefficients
on periphery and lower in the central part
(about 30HU on precontrast and 60HU
on postcontrast scans). There were no sig-
nificant changes in attenuation values cen-
trally between precontrast and all series of
postcontrast scanns. No lymphadenopathy

or focal lesions in the parenchymal organs
have been found. The working (imaging)
diagnosis of mesenchymal tumour of the
stomach wall (probably GIST) has been es-
tablished (Figure 2).

The upper G-I tract follow through with
barium showed elongated stomach with
sharply demarcated contours and concave-
ly impressed lesser curvature (Figure 3).

The patient has been treated surgically
with a complete gross resection. During the
explorative laparatomy a large tumour in the
upper abdomen with origins on the lesser
curvature of the stomach without lymphad-
enopathy has been found (Figure 4).

The material obtained during surgery
has been sent to the pathohystologic analy-
sis and immunochemical evaluation. The
gross pathologic feature of the specimen
was an encapsulated mass of medium firm
consistency, measuring 18 cm in largest
diameter. On cut section the tumour was
whitish and greyish with dispersed areas of
swirling structure. Predominant histologi-
cal features were spindle shaped cells with
scant cytoplasm and big nucleus without
nucleolus. The tumour cells formed swirl-
ing structures and tracks. Focal areas of de-
generation and small areas of tumour tissue
necrosis were found.

Three mitoses per 50 consecutive high
power fields (HPF) have been detected.

The immunohistochemical analysis
showed that the tumour cells were CD117(C-
kit), CD 34 and BCL2 positive, SMA -/+ and
5-100 negative. The diagnosis of gastroin-
testinal stromal tumour was established.

Discussion

GIST is usually placed in the stomach
and small intestine. The gastric form is
especially common between other possible
locations, 50 to 70% of GISTs are located
in the stomach, 33% of cases in the small

Radiol Oncol 2008; 42(4): 187-95.
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Figure 2. Abdominal CT post-contrast axial scan. Large round expansive mass in the upper abdomen with
heterogeneous structure sharply demarcated from surrounding structures depicted on this scan. Higher
attenuation coefficients on periphery (white arrow) and lower in the central part were detected on native and
postcontrast scans (white notched arrow).

intestine, 5 to 15% in rectum and colon
and only 1 to 5% in oesophagus.>!® GISTs
can originate outside of the gastrointestinal
wall, in mesentery or peritoneum in 10% of
cases, but they are extremely rare retroperi-
toneally. Both sexes are equally affected by
GISTs, commonly between 40 and 70 years.
The small intestine GISTs are usually more
aggressive and have a more grave prognosis
than GISTs which originate in other seg-
ments of G-I tract.3!!

The factors that worsen the prognosis
of GISTs are location (all extragastric lo-
cations), size of the tumour (bigger than
5cm), advanced age of the patient, metas-
tasis at the time of tumour manifestation,
tumour tissue necrosis and high mitotic
index (more than five mitosis per 50 high-
power fields).#1%!1 In 10 to 30% of GISTs
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malignant forms have been diagnosed.*
The two most important factors that influ-
ence GISTs prognosis are the tumour size
and mitotic index. Currently it is believed
that only tumours with diameter smaller
than 1 cm can be considered as definitely
benign on clinicopathologic features.!? The
patient presented in this report has few bad
prognostic factors, age of 70 years and the
tumour largest diameter of 18 cm.

Clinical features of GISTs depend on the
tumour size and anatomic location of the tu-
mour, they can be mild signs and symptoms
of anaemia caused by occult bleeding in the
gastrointestinal tract or dramatic picture
with hematemesis, melena, abdominal pain
and signs of intestinal obstruction.’> GIST
of the stomach, small and large intestine
and anorectum usually manifest with gas-
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trointestinal bleeding from mucosal ulcera-
tions. The other common clinical features
are abdominal pain, nausea, dysphagia,
vomiting, weight loss and palpable abdomi-
nal mass.'>! The leading clinical feature of
the case presented in this article was pal-
pable abdominal mass in the epigastrium.
G-I tract obstruction can be manifested in
10 to 30% of cases, usually in the cases of
the small intestine GIST. The biliary tract
and the renal obstruction may be the clini-
cal feature of the duodenal GIST.1>15

The tumour is usually covered with an
affected organ serosa. In the cases of the
surrounding structures infiltration by the
GIST the primary tumour has more often
smooth and broad pushing than insinuat-
ing fascicles. The typical location of the first
recurrence of GIST is in the abdomen. Liver
is the most common metastatic site, in 65%
of cases. The lung and bone metastases
usually develop later than liver metastases.
Lymph node metastases are very rare for
the difference to lymphoma and leiomyosar-
coma. 1216

Computed tomography (CT) and mag-
netic resonance imaging (MRI) are used for
the radiologic diagnostic evaluation of pa-
tients with abdominal mass suspected for
GIST. Contrast-enhanced CT is currently
an imaging method of choice for diagnos-
ing of GISTs, staging and surgical planning
because of its wide availability. Endoscopic
ultrasound can be used for the evaluation
of the local extent in patients with small
tumours which have been found inciden-
tally during endoscopy. MRI is a better
imaging method for the evaluation of pa-
tients with rectal GISTs. MRI is indicated
for the evaluation of liver lesions which
can not be characterized definitely on CT
scans and in cases of contrast-enhance CT
is contraindicated.®!”!8 The factors that in-
fluence CT features of GISTs are size of the
tumour, aggressiveness of the tumour and
time of presentation during the course of

Figure 3. Upper gastrointestinal tract follow through
with barium - anteroposterior projection - elongated
stomach with sharply demarcated contours and
concavely impressed lesser curvature.

the disease.! The typical CT finding of pri-
mary GIST is a large mass with heterogene-
ous structure because of usually centrally
placed necrosis, haemorrhage, or cystic de-
generation. In fact, the tumour can be so
large that it is difficult to define its origin.
On postcontrast scans the tumour is usu-
ally presented as a hypervascular and well-
enhancing heterogeneous mass. Ulceration
and fistulisation to the lumen of Gl tract are
often seen in GIST patients. Small GISTs
are commonly presented as homogenous
masses.’® MRI can be used to follow-up the
operated patients and to evaluate response
in the patients on an adjuvant therapy with
imatinib. Fluorine-18-fluorodeoxyglucose
(FDG) positron emission tomography (PET)
is recommended in patients on imatinib
therapy which need an early detection of
tumour response to imatinib because of the
possibility for the surgical resection after
the cytoreduction with imatinib.'” There is
no need to perform PET scan in every GIST
patient after the complete surgical resec-
tion of the tumour. PET can be performed
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Figure 4. Explorative laparatomy - a large tumour in the upper abdomen with origins on the lesser curvature of

the stomach (white arrow).

on patients with CT or /and MRI images
suspected for metastases.31718

The imaging diagnosis of GIST can be
suggested when CT depicts a large, mainly
extraluminal tumour arising from the stom-
ach or small bowel wall with heterogene-
ous contrast material enhancement (with
higher attenuation coefficients peripherally
and lower coefficients in the central part).
Metastases are usually presented in the liv-
er and on the peritoneum, but a lymph node
enlargement is very rarely depicted.’81%20 A
triphasic CT scanning technique with scan-
ning of the native scans and post-contrast
scans after the intravenous injection of con-
trast material in an arterial and a porto-ve-
nous phase with delays of 20-30 s and 70-
80 s, respectively, is preferred for baseline
scans and follow-ups during and after the
treatment.!”18
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Unlike GISTs, lymphomas usually cause
lymph node enlargement and circumferen-
tial bowel wall thickening which homog-
enously enhances on post-contrast scans.
Carcinoid tumours commonly arise in the
terminal ileum often stimulating a desmo-
plastic reaction with calcifications. A local
infiltration and a visceral obstruction are
common radiologic features of the carcino-
ma, very often in large tumours. Metastases
of the bowel wall are usually multifocal
masses in patients with a history of prima-
ry known malignancy.!820-21

It is still difficult to make a differentia-
tion between GIST and other soft-tissue tu-
mours like leiomyosarcoma, intraabdominal
fibromatosis of the bowel wall, malignant
tumours of nerve sheath and the tumours
of vascular origin with radiological and
pathological methods.?!
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Pathohystology accomplished with im-
munohystochemistry still remain the gold
standard for diagnosing of GIST. The
transabdominal biopsy is not recommen-
ded because of the possibility of seeding
the tumour cells.?®

GISTs are commonly positive for KIT
(CD117), a tyrosine kinase growth factor re-
ceptor. KIT positivity is usually strong and
pancytoplasmic, but some epithelioid forms
of GISTs of the stomach may be weakly
CD117 positive or even negative.! We must
be aware and analyse the KIT positivity
together with other clinical signs, imaging
method findings and immunohistochemi-
cal test results because there are few other
tumours which are generally CD117 posi-
tive like small cell carcinoma of the lung,
mastocytoma, seminoma and extramedul-
lary myeloid tumour. Tumours like meta-
static melanoma, clear cell sarcoma, Ewing
sarcoma family of tumours, childhood neu-
roblastoma and angiosarcoma also some-
times express CD 117.22

Among other GIST markers CD34, the
hematopoetic progenitor cell antigen plays
an important role because it can be found
in 80 to 85% of gastric GISTs and 50% of
small intestinal GISTs. CD34 is usually
expressed on endothelial cells, subsets of
fibroblasts and neoplasms related to these
cell types.” Small intestinal GISTs more
often than gastric GISTs express muscle
cell markers like SMA. Smooth muscle
fibers can be interspersed with SMA and
desmin positive GIST intratumoral spindle
cells during the infiltration of tumour; in
this situation we can have a false muscle
marker positivity. The SMA positivity is a
favourable prognostic factor for the gastric
and small intestinal forms of GIST. The de-
tection of 5100 protein is relatively rare in
GISTs, it seems to be an adverse prognostic
factor in gastric GISTs.” Nestin is a type
VI intermediate filament protein typical
of many stem cells which can be found in

most of the cases of GISTs but also in GI
schwanomas.?

The surgical resection is the standard ini-
tial treatment for GISTs. Until the beginning
of an application of imatinib (the specific
tyrosine kinase inhibitor) in GIST therapy,
surgery was the only way of the treatment
because the conventional chemotherapy
and the radiation therapy proved ineffi-
cient. Generally speaking about 85% of pa-
tients with primary localized form of GIST,
they can be treated with a complete gross
resection, but approximately 50% of those
patients develop the tumour recurrence.!?
The patient presented in this article was
treated with a complete resection of the tu-
mour. The application of imatinib mesylate
for the GIST treatment was a successful in-
troduction of molecularly targeted therapy
for the treatment of solid tumours. The im-
atinib therapy is used for the treatment of
unresectable cases, recurrent or metastatic
cases. Surgery or ablative modalities can be
used when the disease becomes amenable
to gross resection due to changes initiated
by imatinib, or when the tumour develops
resistance to imatinibe treatment.®!? The
evaluation of the GIST treatment with im-
atinib mesylate is usually performed with
CT, sometimes with FDG-PET. The prob-
lem in the evaluation of the GIST treatment
with imatinib mesylate is that they corre-
late poorly with currently internationally
agreed classifications for the evaluation of
response to the treatment of solid tumours
like the World Health Organization crite-
ria or the Response Evaluation Criteria in
Solid Tumors (RECIST) criteria. It is sug-
gested that changes in tumour density on
CT scans are better modes of assessment of
the response to the imatinib treatment than
an internationally agreed guidelines. The
minority of patients with GIST, less than
15%, have a primary resistance to imatinib
mesylate. Half of the patients will develop
resistance 2 years after the initiation of the
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imatinib treatment, usually because of the
secondary KIT mutation.!> Generally, the
median time of recurrence of GISTs after
the surgery is 19 to 25 months with the 5-
year survival rate about 50%.!

GIST may be statistically rare mesenchy-
mal tumour of the gastrointestinal tract, but
whenever the large heterogeneous, abdomi-
nal mass with higher attenuation on pe-
riphery and lower in the central parts is de-
picted on the contrast-enhanced CT scans,
GIST must be firstly put on the differential
diagnosis list. That is important because the
transabdominal biopsy of the tumour is not
recommended because of the possibility of
seeding the tumour cells.'®
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Time dependence of electric field effects on
cell membranes.
A review for a critical selection of pulse duration
for therapeutical applications
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Background. Electropulsation is one of the non-viral methods successfully used to transfer drugs and genes
into living cells in vitro as in vivo. This approach shows promise in field of gene and cellular therapies. This
presentation first describes the temporal factors controlling electropermeabilization to small molecules (<
4kDa) and then the processes supporting DNA transfer in vitro. The description of in vitro events brings
our attention on the processes occurring before (s), during (ms) and after electropulsation (ms to hours) of
DNA and cells. They all appear to be multistep events with well defined kinetics. They cannot be described
as just punching holes in a lipid matrix in a two states process.

Conclusions. The faster events (may be starting on the ns time scale) appear to be under the control of the
external field while the slower ones are linked to the cell metabolism. Investigating the associated collective
molecular reorganization by fast kinetics methods and molecular dynamics simulation will help in their safe

developments for the in vivo processes and their present and potential clinical applications.

Key words: electropulsation; electropermeabilization; electrotransfection; electroporation

Introduction
The application of electric field pulses to
cells leads to the transient permeabilization
of the membrane (electropermeabilization).!
This phenomenon brings new properties to
the cell membrane: it becomes permeabi-
lized, fusogenic and exogenous membrane
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proteins can be inserted. It has been used
to introduce a large variety of molecules
into many different cells in vitro.3 Clinical
applications of the electropermeabilization
are now under development as a results of
the EU Cliniporator and Esope programs. A
local antitumoral drug delivery to patients
(@ method called electrochemotherapy) is
under clinical trial.*® Transdermal drug
delivery is obtained in vivo.”More recently,
electropermeabilization has been also used
to transfer DNA in vivo, into the skin, liver,
melanoma and skeletal muscle cells.15 It
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has the main advantages of being easy to
use, fast, reproducible and safe.

While during 30 years due to technologi-
cal limits, pulse duration was always larger
than 1 microsecond, the recent availability
of high voltage (tens of kV) nanosecond long
pulse generators opens the way to a new
approach. Very fast perturbations under
strong fields are induced in the membrane
organization.'®” A new field of develop-
ment is now present for electropermeabi-
lization and promising results for clinical
applications were reported.

One of the limiting problems remains
that very few is known on the physicochem-
ical mechanisms supporting the reorganisa-
tion of the cell membrane. The molecular
target of the field effect remains unclear.

The present review focuses on the criti-
cal role played by the pulse duration in the
electropermeabilization to small molecules
(< 4kDa) and on its support to the processes
associated to DNA transfer in vitro. Pulse du-
rations are easy to adjust for an optimization
of the clinical target: electrochemotherapy,
irreversible electropermeabilization or gene
therapy as suggested as a final conclusion.

Electropermeabilization

Theory of membrane potential difference
modulation.

An external electric field modulates the
membrane potential difference.!® From the
physical point of view, a cell can be de-
scribed as a spherical capacitor which is
charged by the external electrical field.
The transmembrane potential difference in-
duced by the electric field, A¥iis a complex
function g(A) of the specific conductivities
of the membrane (), the pulsing buffer
(Ao and the cytoplasm (A.,), the mem-
brane thickness and the cell size. Thus,’

A¥i=f. g (A).r. E.cosf [1]

in which 0 designates the angle between
the direction of the normal to the membrane
at the considered point on the cell surface
and the field direction, E the field intensity,
r the radius of the cell and f, which is a shape
factor (a cell being a spheroid). Therefore,
AYi is not uniform on the cell surface. It is
maximum at the positions of the cell facing
the electrodes. These physical predictions
were checked experimentally by videomi-
croscopy by using the potential difference
sensitive fluorescent probes.!2!

The pulse duration plays a critical role
when shorter than the capacitive loading
time of the membrane. In the previous part
of the paper, it was considered that the
pulse was long enough to bring the poten-
tial steady state value. The loading time 7,4
brings a limit in this description.!

AV¥i=f. g (A).r. E.cosf (1 -exp (- t / Tjpaq).[2]

Assumming that the membrane is a true
dielectric with no electric leak, the loading
time. 1y,,4, is given by

Tload = 1-Cm (1/2)"011’( + 1/)\’cyt) [3]

C,, is the membrane capacitance, A,y
and L., respectively, the conductance of
the external buffer and of the cytoplasm.
Tibad 1S longer for larger cells in a hetero-
geneous population. Longer pulses are
needed to reach the asymptotic electrically
induced transmembrane voltage value (Eq.
1). A key assumption in this physical de-
scription is that the electric pulse is a sharp
square wave.?? This description is under the
assumption that the cell is a sphere. A more
complex description is needed for spheroi-
dal cells and their orientation relative to the
field has to be taken into account.?>2*

The membrane leakiness affects the load-
ing time of the membrane when the field is
applied.! Its physical definition is given in
26 by:
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=rCm (xcyt+ 2houw) / (2 }“cyt)"out cyt

As A, is dependent on the membrane
leakiness, the loading time of the mem-
brane will decrease with an increase in the
membrane leakiness. The pulse duration
plays a more critical role in such a case.
But under physiological conditions, where
Aoyt is larger than 10 mS/cm, as Ay, is about
4 mS/cm, 1,4 is always of the order of 1 ps
for mammalian cells

Critical parameters affecting
electropermeabilization

Effects of the electric field parameters. When
the resulting transmembrane potential dif-
ference A¥(i.e. the sum between the rest-
ing value of cell membrane A¥o and the
electroinduced value AWi) reaches thresh-
old values close to 250 mV, membranes
become permeable.?>-26

Permeabilization is controlled by the
field strength. Field intensity larger than
a critical value (Ep) must be applied to the
cell suspension. From Eq. [1], permeabiliza-
tion is first obtained for 0 close to 0 or ©. Ep
is such that:

A¥perm=£fg (M) r Ep [5]

Parts of the cell surface facing the elec-
trodes are affected. The extent of the per-
meabilized surface of a spherical cell,
Aperm, is given by:

Aperm = Atot (1 - Ep /E)/2 [6]

where Atot is the cell surface and E is the
applied field intensity. Increasing the field
strength (decreasing Ep/E) will increase the
part of the cell surface, which is brought to
the electropermeabilized state. This critical
value of the transmembrane potential will
be reached after a longer delay for the edges
of the cap due to the loading time. But this
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+ 1 (Aot 2 M)/ d) [4]

delay remains always in the us time scale.
This will affect the mechanism of elec-
tropermeabilization only for a very short
pulse duration.

These theoretical predictions were as-
sayed on cell suspension by measuring the
leakage of metabolites (ATP)?” or observed
at the single cell level by digitised fluores-
cence microscopy.?#?’ The experimental re-
sults are in agreement with the predictions.
The field strength must be larger than the
threshold value Ep to induce permeabili-
zation. The permeabilized part of the cell
surface is a linear function of the recipro-
cal of the field intensity. Permeabilization,
due to structural alterations of the mem-
brane, remained restricted to a cap on the
cell surface when short lived pulses (micro-
seconds) are applied. The area affected by
the electric field depends also on the shape
(spheroid) and on the orientation of the cell
with the electric field lines.? If a train of 10
pulses is applied at a frequency of 1 Hz, it is
observed that long pulses (more than 1 ms)
slightly larger than Ep bring a permeabiliza-
tion on two caps on the cell surface, each
facing one electrode.

Experimental results obtained either by
monitoring conductance changes on cell
suspension® or by fluorescence observa-
tion at the single cell level microscopy?®%
shows that the local level of permeabiliza-
tion is strongly controlled by the pulse du-
ration.?”28

As an electrical current is flowing, Joule
heating is taking place. The temperature of
the sample increases as a linear function
of the pulse duration and of the square of
the field intensity. In vitro, this deleterious
by-effect is controlled by using a low ionic
content pulsing buffer to deliver a limited
amount of energy. This of course cannot be
controlled by that means in vivo but the tis-
sue can be considered as a heat sink.
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Sieving of electropermeabilization

Electropermeabilization allows a post-pulse
free-like diffusion of small molecules (up
to 4 kDa) whatever their chemical nature.
There is a size limit for permeabilization
and the process for macromolecules is de-
scribed in the second part of the text. Polar
small compounds cross easily the elec-
tropermeabilized membrane. But the most
important feature is that this membrane
organisation is long-lived in cells. Diffusion
is observed during the seconds and min-
utes following the ms pulse. Most of the
exchange takes place after the pulse.?$%°
Resealing of the membrane defects and
of the induced permeabilization is a first
order process, which appears to be control-
led by protein reorganisation. For a given
cell, the resealing time (reciprocal of k) is
a function of the pulse duration but not
of the field intensity as checked by digi-
tised videomicroscopy.?” A precise analysis
showes that several resealing processes are
acting, two are very fast (ms, <s) while the
last one remains present during several
minutes at room temperature.’’ Resealing
of membrane defects is a metabolic process
under control of the energy reserves of the
cell.31One can take advantage of this slow
resealing to deliver the successive pulses at
a 1kHz frequency to reduce the duration of
the treatment in ECT.>2

These observations are in agreement
with a model where the target of the field
is under the control of the pulse duration.
Due to their internal flexibility (mainly at
the level of the polar heads), phospholipids
are sensitive to short pulses. Their change
in configuration brings an effect on the
membrane proteins. The transmembrane
ionic exchange induces a secondary effect
on the cell organization. When long pulses
are applied, they can induce long range
reorganization (an electrophoretic drift of
polar membrane components) and a direct
effect on more rigid dipoles such as those

associated with membrane proteins. Long
pulses are not acting only on phospholip-
ids but may affect directly the organization
of membrane proteins.>®> Of course, the
transmembrane exchange will be larger as
the density of membrane defects will be in-
creased.

Loading of macromolecules is a more
complex mechanism, that will be described
in details later.

Associated transmembrane exchange

Molecular transfer of small molecules
(<4kDa) across the permeabilized area is
mostly driven by the concentration differ-
ence across the membrane. Electrophoretic
contribution to the transmembrane ex-
change during the pulse affects the loading
of polar compounds.?>** Free diffusion of
low weight polar molecules after the pulse
can be described by using the Fick equation
on its electropermeabilized part.?’ It plays
the most important contribution to the
loading. This gives the following expres-
sion for a given molecule S and a cell with
a radius r:

d(S) = 2‘[1:1'2 P,AS X(N, T) (1 - Ep/E) exp
(-k(N, T) t) [7]

where @(S) is the flow at time t after the
N pulses of duration T (the delay between the
pulses being short compared to t), Pg is the
permeability coefficient of S across the per-
meabilized membrane and AS is the concen-
tration gradient of S across the membrane. Ep
depends on r (size). Permeabilization remains
present for a longer time when cells are kept
at low temperature. The cytoskeletal integrity
plays also a major role.>?

Cellular responses

Reactive oxygen species (ROS) are gener-
ated at the permeabilized loci, depending
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on the electric field parameters.®® These
ROS can affect the viability. The amount of
ROS is increased with an increase in pulse
duration. Long pulses may therefore be
toxic for cells.

When a cell is permeabilized, a transient
osmotic swelling may result leading to an
entrance of water into the cell. This increase
of cell volume can lead to the rupture of the
membrane.>* This swelling is under the
strong control of the pulse duration. Using
us pulse does not trigger swelling (with the
exception of red blood cells, the so called
osmotic swelling) 3% while a twofold in-
crease in volume was reported when using
ms pulses.

There is a loss of the bilayer membrane
asymmetry of the phospholipids.>’

Carry-home messages on
permeabilization

When cells are submitted to short lived
electric field pulses, a free exchange of
hydrophilic molecules takes place across
the membrane. A leakage of cytosolic me-
tabolites into the cytoplasm is obtained.
Nevertheless, cell viability can be pre-
served under controlled electric field con-
ditions. More drastic electric conditions
affect strongly the cell viability. This effect
is cell specific and some strains are weakly
resistant to the electric trauma. Bringing
them to a reversible permeabilized state
needs a careful tuning of the electric pa-
rameters. The exchange of the hydrophilic
compounds is strongly controlled by the
pulse duration. Indeed the pulse duration
plays a decisive role in the level of loading
as it controls i) the density of permeabi-
lized defects (X in Eq. 7) ii) the life time of
these defects (k in Eq. 4).#0 Short pulses
will induce few short lived defects and a
very limited loading (that cannot even be
detected in many conditions). A larger
loading (leakage) of the cytoplasmic con-
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tent will occur with long pulses. The cell vi-
ability will be preserved more when using
short pulses.

Clinical applications are supported either
by the loading of therapeutic compounds
(bleomycin)>” or by irreversible permeabi-
lization (IRE).*"‘Electrochemotherapy is ob-
tained by a low number of successive short
lived pulses (100 ps) while IRE requires a
much longer treatment. A delay between
pulses as short as 1 ms can be observed to
reduce the pain of the patient.

DNA electrotransfer

Gene expression is obtained after applying
electric pulses to a cell DNA mixture. No
transfected cells were detected in absence
of electric field, in absence of DNA, or
when DNA was added after the pulses.*>4
Electrotransfection was only detected for
electric field values leading to permeabiliza-
tion. Transfection threshold values were the
same as the ones for cell permeabilization
when pulses lasting ms were applied.**

Events during electropulsation:
Membrane -DNA interaction

Field strength is observed to have a critical
role. Cell membrane must be permeabi-
lized for plasmid-membrane interaction to
occur. Plasmids interact only with the per-
meabilized cell surface. It is accumulated
by the field associated electrophoretic drag
as shown by fluorescence microscopy.*
But no free plasmid diffusion into the cyto-
plasm is detected while this was proposed
in older works.#> No plasmid membrane
interaction occurs if the nucleic acids are
added after electropermeabilizing cells as
proposed in.1?® Negatively charged DNA
molecules migrate when submitted to an
electric field.*>#® But, electrophoretic DNA
accumulation by itself is not enough to
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bring transmembrane transfer and gene
expression whatever the pulse duration.

Under permeabilizing field conditions,
the pulse duration plays a critical role in the
formation of the plasmid-cell complex. The
complex between the plasmid and the cell
surface is detected only when the pulse du-
ration is at least 1 ms. This suggests that the
density of defects is critical in the interac-
tion between DNA and the permeabilized
membrane.

Furthermore, this interpretation is sup-
ported by the observation that the DNA
content in the complex, determined by the
local fluorescence emission, is under the
control of the field strength and the pulse
duration.®®

The reaction time of the DNA pushed
against the part of the cell surface under the
permeabilizing stress of the external field is
increased by a longer pulse duration. This
again is involved in the positive role of the
pulse duration in gene electrotransfer.

This contribution of the pulse duration
to the plasmid-membrane interaction has
already been illustrated by a complex de-
pendence of the gene expression.*3 The as-
sociated gene expression Expr is shown to
obey the following equation:

Expr= K N T2-3 (1 - Ep/E) f(DNA) 8]

as long as the cell viability is not affected
to a large extent by the pulse duration.*> All
parameters are as described above, K being
a constant. The dependence on the plasmid
concentration (ADN) is rather complex as
high levels of plasmids appear to be tox-
ic.4

A very recent on line videomicrosco-
py study showed that plasmid DNA was
trapped in the electropermeabilized mem-
brane where it forms aggregates.

The practical conclusion is that in vitro an
effective transfer is obtained by using long
pulses in order to drive the DNA towards

the permeabilized area of the membrane by
electropermeabilization but with a low field
strength to preserve the cell viability.4448
Nevertheless, the transfection was obtained
with short strong pulses in the pioneering
experiments 18 and with stem cells.*

Events after electropulsation

The main conclusion of the observations
during the pulse is that plasmids do not
cross the membrane during that step, even
if the membrane is permeabilized (for small
molecules). They form complexes at the
permeabilized membrane level. More than
2 s appears to be needed to get a stable
DNA membrane complex after a 5 ms
pulse.®®

Cell electroassociated DNA remains ac-
cessible to DNAasel, a double-strand nu-
cleic acid degrading enzyme, up to 60 s af-
ter the pulsation in the case of CHO cells.?
The DNA aggregates, which are anchored
in the membrane after the electric field ap-
plication, remain sensitive to the degrading
action of the externally post pulse added
nucleases, which are known not to cross
the membrane

High field nanosecond field
pulses cellular effect

Under classical electropulsation conditions
(micro-millisecond duration, a few kV/cm
magnitude), the transmembrane voltage
change is only present on the plasma mem-
brane. The interior of the cell is shielded
from the external field by the plasma mem-
brane. The electrical behaviour of the cell is
different under strong HV nanosecond last-
ing pulses. A fast charging capacitive effect
is present.”® Two membrane capacitances,
C, for the outer cell plasma membrane and
C, for the inner organelle membrane, are
being charged by currents from the exter-
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nal voltage source. Charging of the external
capacitance induces a transient voltage
across the cytoplasm.® It results a charging
of the organelle capacitance. As the size of
the organelle is very small and the conduc-
tivity of the cytoplasm is higher than that
of the external buffer, the charging time of
the organelle capacitor is much faster than
that of the plasma membrane capacitor.”!
The electric field induced transmembrane
permeabilizing voltage is reached for the
organelle as well for the plasma mem-
brane.? As soon as the plasma membrane
is electropermeabilized, it is short circuited
and only a fraction of the external field re-
mains present on the organelles.”%!
Another consequence of ultrashort
pulses is the induction of an electrodefor-
mation of the cell (electrostretching). The
magnitude of this stress is high under low
conductivities conditions. It brings an elec-
trostretching of the membrane. This is sup-
posed to contribute to the expansion step in
the electropermeabilization. The induction
of the force is very fast and is transiently
present in the nanosecond range when a low
conductivity buffer is present. The effect is
not present when the buffer conductivity is
close to the one of the cytoplasm.3*%* This
stretching effect can be present only when
the rise time of the electric pulse is very fast
(ns). This is not the case with pulse genera-
tors routinely used nowadays. But this ef-
fect should be kept in mind with the new
developments of ns HV pulse generators.
As a consequence, organelles can be
electropermeabilized by nanosecond long
pulses. This is indeed what is observed.
Cytoplasmic stored Calcium pools are ob-
served to be released by nanosecond pulses.
Permeabilization of organelles can be used
to trigger apoptosis and cell death without
direct leak from the cytoplasm. This was
proposed as an approach to destroy tumor
cells.525558 Preclinical studies of drug free
tumor eradication were reported.>%
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The nuclear enveloppe can be permeabi-
lized. Therefore, a new strategy for plasmid
transfer is present. In a first step, millisec-
ond pulses are used to introduced plasmids
in the cytoplasm as classically described.
After a 30 min incubation, a nanosecond
high strength field is applied to induce the
destabilization of the nucleus membrane
and to facilitate the nuclear transfer of the
plasmid and its expression. A significant
increase of expression can be apparently
obtained.®!

This new methodology is a “hot” field of
investigations where encouraging results
have been published. But it is not yet a ma-
ture field as “classical” electropulsation.

Conclusions

“Classical” Electropermeabilization proc-
esses can be followed from microseconds
up to days. Kinetic studies of electroperme-
abilization led to a description in 5 steps:

1- “Induction step”- the field induced the
membrane potential difference increase
which gave local defects (may be due to
kinks in the lipid chains) when it reached a
critical value (about 200 mV). A mechanical
stress was present with a magnitude that de-
pends on the buffer composition. This can
be detected in less than 1 nanosecond but
a limit is given by the charging time of the
membrane. Molecular dynamic simulation
suggests that it is much faster 2 in agree-
ment with the nanosecond experiments (s
to ns due to the pulse generator).

2- “Expansion step”- These defects ex-
panded as long as the field was present and
with a strength larger than a critical value.
Again an electromechanical stress remained
present. This may be due to a “coalescence”
process (Lis to ms)

3- “Stabilisation step”- As soon as the
field intensity was lower than the threshold
value, that is mentioned in step 1, stabilisa-
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Table 1. Operating parameters for the in vitro applications of electropulsation on mammalian cells

Applications Duration Field strength Number of pulses
Electrochemotherapy (ECT) 100 ps 1.3 kV/cm 8
Electrotransfection (EGT) 5 to 10 ms 0.5 t0 0.8 kV/ecm 8

Eradication (IRE) 300 ps 1.5 kV/em 3x10

Nanopulse eradication (nsIRE) 60 ns 12 kV/em 200

tion processes were taking place within a
few milliseconds, which brought the mem-
brane to the permeabilized state for small
molecules (ms).

4- “Resealing step”- A slow resealing was
then occurring on a scale of seconds and
minutes. It was a first order process. It is
driven by the cellular metabolism (s to
min).

5- “Memory effect “- Some changes in the
membrane properties remained present on
a longer time scale (hours) but the cell be-
haviour was finally back to normal.

Experiments showed that the mecha-
nism of DNA transfer was different from
what was observed for electropermeabiliza-
tion (transfer of small molecules). Indeed,
experimental results led to the conclusion
that plasmids had to be present during elec-
tropulsation but crossed the electropulsed
membrane in the minutes following it. No
gene transfer was detected with a post-
pulse DNA addition. These results were
obtained on bacteria, yeast and mammalian
cells.37,63,64

We proposed a model in which
Electrotransfection appears as a multistep

process 43 and brought its direct experi-
mental evidence.**
During the pulse,
i- electropermeabilization takes place
(ks)

ii- plasmids are electrophoretically driven
into contacts with the cell surface (ms)

iii- a metastable complex is formed be-
tween plasmids and the localised elec-
tropermeabilized part of the cell mem-
brane (ms).

iv- a stable complex results (s)

v- long after the pulse, plasmids left the
complex and diffused in the cytoplasm
(min)

vi- a small fraction crossed the nuclear en-
velope to be expressed (h).

This interaction between plasmids and
electropermeabilized membrane is strongly
controlled by the pulse duration (always on
the ms time scale). Additive effects of suc-
cessive pulses are obtained. Only the lo-
calised part of the cell membrane brought
to the permeabilized state by the external
field is competent for the transfer.*3

Practical consequences

Electropermeabilization is one of the non-
viral methods successfully used to transfer
genes into living cells in vitro as in vivo. It
has the main advantages of being easy to
perform, fast, reproducible and safe. This
approach appears promising for gene ther-
apy and is a clinical routine for drug deliv-
ery. A careful choice of the pulse duration
and delays between the successive steps of
electropulsation is needed to get success-
ful applications (Table 1).% This remains
linked to phenomenological conclusions.
Its further developments need a better
understanding of the basic effects induced
at the membrane, cellular and tissue levels
by electrical events and the plasmid entry
in the cell.
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Quality of life in patients after combined
modality treatment of rectal cancer:
Report of a prospective phase II study
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Background. The literature reports are unclear whether a permanent stoma reduces the quality of life
(QOL) of patients with locally advanced rectal cancer (T3-4 and/or N+). Our aim was to compare the QLQ
of patients with abdominoperineal resection and with restorative surgery, treated with preoperative radio-
chemotherapy in a prospective phase II clinical trial.

Methods. Fifty-seven patients were irradiated to 45 Gy in 25 fractions over 5 weeks to the pelvis con-
comitantly with oral capecitabine 825 mg/m?, twice a day, including weekends. Surgery was scheduled 4-6
weeks after the completion of the chemoradiotherapy. Four courses of chemotherapy were planned postop-
eratively. Patients still alive and without recurrence of the disease, with a minimum follow up of 2 years,
were surveyed with two self-rating questionnaires developed by the European Organisation for Research
and Treatment of Cancer (EORTC): one was cancer specific (EORTC QLQ-C30) and one was site specific
(EORTC QLQ-C38).

Results. QLQ was assessed in 28 of 32 patients eligible (87.5%). The median time from surgery to filling in
the questionnaires was 35 months. For all scales of EORTC QLQ-C30 and EORTC QLQ-C38, no significant
differences in median scores were observed between the two groups of patients.

Conclusions. QOL did not differ in patients with abdominoperineal resection from patients with sphincter-
sparing surgery.

Key words: preoperative radiochemotherapy; rectal cancer; quality of life

Introduction

The preoperative chemoirradiation has be-
come a standard part of treatment protocols
in stage II and III rectal cancer. Compared
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to postoperative chemoradiotherapy, the
advantage of preoperative application of
chemotherapeutics and irradiation includes
improved compliance, reduced toxicity and
down staging of the tumour in a substantial
number of patients. The latter can poten-
tially increase the feasibility of sphinc-
ter-saving resection in low-sited tumours.!
The impairment of anorectal, voiding and
sexual function is a frequent adverse effect
of the multimodality treatment. Thus, the
addition of radiotherapy (RT) to surgery
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improves the oncologic outcome but, po-
tentially, adds morbidity to that associated
with surgery.? A poor functional outcome
after the restorative surgical technique may
effect on the patient’s quality of life (QOL).
The construction of permanent colostomy
following an abdominoperineal resection
(APR) may be associated with one or more
physical and psyhosociological problems as
well. In the past, prospective studies with
rectal cancer patients have focused on the
tumour response, local control, survival
and treatment related toxicity as primary
end-points. Although these parameters re-
main central in the evaluation process,
there is an increasing recognition of the
need to assess more systematically the
impact of cancer and its treatment on the
functional, psychological and social health
of the individual. As MRI has become
incorporated in the diagnostic procedure
of rectal disease,® the measurement of
the functional outcome and QOL in rectal
cancer patients, treated with preoperative
radiochemotherapy and surgery has also
become incorporated in clinical trials over
the past decade.*

The aim of the present study was to as-
sess QOL outcomes in patients treated
with restorative procedures, compared with
those in patients after APR by using a rec-
ommended and proven method.

Patients and methods

Patients

Between June 2004 and January 2005, fifty-
seven patients with locally advanced re-
sectable rectal cancer were treated with
preoperative radiotherapy and concomi-
tant capecitabine. Thirty-two patients, who
were alive and without evidence of disease
progression at a minimum follow-up of 2
years, were asked to participate in QOL

Radiol Oncol 2008; 42(4): 207-14.

Table 1. Characteristics of patients who answered the
questionnaires

Characteristics Number (%)

Number of responders/eligible 28/32 (87.5)

patients
Median age (range) years 67 (37-81)
Gender
Male 20 (71.4)
Female 8 (28.6)
WHO performance status
Stage 0 27 (96.4)
Stage I 1(3.6)
\"1;2%1:1& I:rill)stance from the anal 6.5 (1-12)
Clinical TNM stage
Stage II 14 (50.0
Stage IIT 14 (50.0
Permanent stoma
Yes 9(32.1)
No 19 (67.9)
Postoperative chemotherapy
Yes 27 (96.4%)
No 1 (3.6%)
Median time (range) from surgery 35 (26-39)

to answering (ra

study. Twenty-eight participated after hav-
ing given informed consent. The character-
istics of patients who answered the ques-
tionnaires are listed in Table 1.

Treatment

The details of both the patients and the
treatment have been reported previous-
ly.° Briefly, the prospective phase II trial
has been approved by the Republic Ethic
Committee. The entry criteria included:
histologically verified adenocarcinoma of
the rectum, clinical stage II or II (IUCC
TNM classification 2002); no prior ra-
diotherapy and/or chemotherapy; World
Health Organisation (WHO) performance
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status <2; age at diagnosis of 18 or older;
adequate bone marrow, liver, renal and car-
diac function (no history of ischemic heart
disease), and written informed consent.

Radiotherapy was delivered using 15 MV
photon beams and four-field box technique,
once per day, 5 days weekly. The small pel-
vis received 45 Gy in 25 fractions over 5
weeks. Three-dimensional CI-based treat-
ment planning was performed. The clinical
target volume (CTV) was defined to cover
the small pelvis from the L5-5S1 interspace
to 5 cm below the primary tumour. The
lateral borders were 5 mm outside the true
bony pelvis. The posterior margin covered
the sacrum, and the anterior margin encom-
passed the posterior one-third to one-half
of the bladder and/or vagina. An additional
1 cm in all directions was added to the CTV
to obtain the planning target volume (PTV).
The dose was prescribed to cover the PTV
with a 95% reference isodose (95% of the
ICRU point dose). Patients were treated in
the prone position. They were instructed to
have a full bladder during irradiation, and
no devices were used to displace the small
bowel out of the irradiated volume. A mul-
tileaf collimator was used for shaping the
fields and for the protection of normal tis-
sues.

Chemotherapy was administered con-
comitantly with radiotherapy and consisted
of capecitabine administered orally at a
daily dose of 1650 mg/m?, divided into two
equal doses given 12 hours apart. One of
the doses was taken 2 hours prior to irradia-
tion. The chemotherapy started on the first
day of radiotherapy and finished on the last
day of radiotherapy (including weekends).

According to the protocol, surgery was
planned for 4-6 weeks after the completion
of the chemoradiotherapy. Although TME
was the preferred surgical technique, it was
not mandatory. Abdominoperineal resec-
tion (APR) was carried out in 17 (30.9%)
patients, anterior resection (AR) in 4 (7.3%)

patients, low anterior resection (LAR) in 32
(58.2%) patients, exenteration of the small
pelvis in 1 (1.8%) patient and Hartmann’s
resection in 1 (1.8%) patient. As determined
by the histopathological examination of
surgical specimens, the resection was radi-
cal (RO) in 54 (98.2%) patients. A temporary
colostomy was required in 32 (88.8%) pa-
tients.

Four courses of chemotherapy were
planned postoperatively. It was adminis-
tered in 44/55 (80%) of patients. Eighteen
(40.9%) patients received adjuvant 5-
Fluorouracil/Leukovorin and 26 (59.1%) pa-
tients received capecitabine.

QLQ assessment

QLQ was assessed using two validated
questionnaires developed by European
Organisation for Research and Treatment
of Cancer (EORTC). One questionnaire as-
sessed the cancer specific QOL (the third
version of the Quality of life Questionnaire
Core 30 items, i.e. QLQ-C30)°® and the oth-
er site - specific (colorectal) QOL (Quality
of life Questionnaire Core 38 items, i.e.
QLQ-C38).7

The QLQ-C30is a 30-items questionnaire.
It includes a total of nine multi-item scales:
five functional scales (physical, role, cogni-
tive, emotional, and social); three symptom
scales (fatigue, pain, and nausea and vomit-
ing); and a global health and quality-of-life
scale. Separate six single items are included
to measure gastrointestinal symptoms (di-
arrhoea and constipation), dyspnoea, ap-
petite loss, sleeping disturbances and eco-
nomic consequences of the disease.

The QLQ-C38 questionnaire comprises
38 questions, of which 19 are completed by
all patients and the remaining by a subset
of the patients (men or women; patients
with or without stoma). It incorporates two
functional scales (body image and sexual-
ity) and seven symptom scales (micturition

Radiol Oncol 2008; 42(4): 207-14.
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problems induced by irradiation, chemo-
therapy side effects, gastrointestinal gen-
eral symptoms, defecation problems, stoma
- related problems, and sexual dysfunction
in men and women). The remaining single
items assess future perspectives and weight
loss.

Both questionnaires contain questions
related to the previous week. Four response
categories, from 1 (not at all) to 4 (very
much), are possible.

Statistical analysis

The scoring was performed according to
the EORTC QLQ-C30 scoring manual.®
The principle of scoring was to estimate
the average of the items that contributed to
the scale; this was the raw score. A linear
transformation was used to standardize the
raw score, so that all scores ranged from 0
to 100. The higher scale score for the func-
tional scale or the global health status/QOL
represents a higher level of functioning,
or higher QOL; whereas the higher level
of symptoms/problems for the symptom/
item scales represents a higher level of
symptomatology, or dysfunction. Missing
values were calculated such that if at least
one-half the items from the scale had been
completed, it was assumed that the missing
items would have had values equal to the
average of the items present.

Demographic and clinical data were cal-
culated using descriptive statistics. Results
of QOL information were expressed as
means and medians. The nonparametric
Mann-Whitney U-test was used to compare
median scores of QOL scales between the
two treatment groups of patients. A 5%
level of statistical significance was used for
variables (P<0.05). Data were analyzed us-
ing SPSS for Windows (version 13.0; SPSS,
Chicago, IL, USA).

We hypothesized that at least some
scores of various scales would vary between

Radiol Oncol 2008; 42(4): 207-14.

subgroups of patients in favour of patients
with restorative type of surgery.

Results

Oncological outcome

Before the therapy, an abdominoperineal
resection was planned in 24 out of 55 pa-
tients who had definitive surgery. After
the completion of chemoradiotherapy, the
sphincter-conserving surgery was success-
fully performed in 7 of these 24 patients.
Among 31 patients in whom the sphincter-
conserving surgery was planned before
having had any therapy, this was not pos-
sible in two patients, which resulted in
an ultimate sphincter preservation rate of
65.5% (36/55).

A local relapse has occurred in 1 (1.8%)
patient and a dissemination in 13 (24.1%)
out of 54 patients with a median time to pro-
gression of 23 months (range 3-23 months).
Second malignancies have occurred in 2 pa-
tients. The median 2-year overall survival,
disease-free survival and disease-specific
survival rates were 84.2%, 72.5% and 92.4%,
respectively, and local control was 98.2%.

QOL evaluation

Of 32 eligible patients from the prospec-
tive phase II trial, 28 (87.5%) completed the
EORTC QLQ-C30 and QLQ-C38 question-
naires: 19 patients with sphincter conserv-
ing surgery and 9 patients with APR. Three
patients refused to participate in the study
and one was judged ineligible because of
serious comorbidities. Surveys were com-
pleted a median of 35 (26-39) months after
the surgery.

The general results of QLQ-C30 for all
patients with or without stoma are given
in Table 2. The global quality of life scores,
representing the overall health and quality



Velenik V et al. / Quality of life in patients with rectal cancer 211

Table 2. EORTC QLQ-C30 mean and median functional scale and single-item scores according to the type of

surgery
APR Restorative surgery
(8 patients) (20 patients)
Item Mean (s.d.)  Median (range) = Mean (s.d.) Median (range) p
Global QOL 69 (24) 71 (25-100) 65 (28) 71 (0-100) 0.86
Functional scale
Social function 75 (28) 83 (33-100) 80 (24) 92 (17-100) 0.71
Cognitive function 67 (35) 75 (0-100) 82 (23) 83 (17-100) 0.26
Role function 69 (31) 67 (17-100) 83 (24) 100 (17-100) 0.30
Emotional function 73 (34) 83 (0-100) 81 (22) 88 (33-100) 0.64
Physical function 78 (19) 83 (47-100) 81 (24) 93 (20-100) 0.47
Symptom scale
Pain 25 (24) 25 (0-50) 18 (29) 0 (0-100) 0.36
Fatigue 36 (37) 33 (0-100) 25 (23) 22 (0-67) 0.57
Nausea and vomiting 10 (15) 0 (0-33) 3 (6) 0 (0-17) 0.30
Single items
Dyspnoea 21 (40) 0 (0-100) 8 (24) 0 (0-100) 0.64
Insomnia 21 (35) 0 (0-100) 33 (29) 33 (0-100) 0.22
Appetite loss 13 (25) 0 (0-67) 3 (10) 0 (0-33) 0.53
Diarrhoea 17 (36) 0 (0-100) 17 (25) 0 (0-100) 0.67
Constipation 17 (18) 17 (0-33) 15 (23) 0 (0-67) 0.71
Financial impact 29 (33) 17 (0-67) 17 (25) 0 (0-67) 0.41

of life of patients, were similar. There was
no difference in medians for all other scale
scores. Patients having had APR seem to
have less sleep disturbances (0 versus 33;
p=0.22) and they tended to report lower
levels of role functioning (67 versus 100;
p=0.3) and cognitive functioning (75 versus
83; p=0.26) than did patients having had re-
storative resection.

The results of QLQ-C38 for the two sur-
gical groups are given in Table 3. No sig-
nificant differences in median scores were
observed between the two surgical groups
for any of the scales. However, APR group
of patients tended to report a lower body
image score (61 versus 89; p=0.16). The sex-
ual functioning score and sexual enjoyment
score were very low in both groups, but in

the APR group the sexual functioning score
was higher (33 versus 17; p=0.11).

Discussion

The abdominoperineal resection (APR) was
long considered the standard treatment of
tumours lying in the lower third of the rec-
tum, providing a good local control. A more
precise understanding of tumour biology
and of failure patterns, has lead to the ac-
ceptance of short distal resection margins.
Advances in surgical stapling and coloanal
anastomoses technique have made it possi-
ble to treat many low rectal cancers by the
sphincter-saving low anterior resection in
preference to an APR. The survival and lo-
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Table 3. EORTC QLQ-C38 mean and median functional scale and single - item scores according to the type of

surgery
APR Restorative surgery
(8 patients) (20 patients)
Item Mean (s.d.) Median (range) Mean (s.d.) Median (range) P
Functional scale
Body image 67 (23) 61 (33-100) 81 (20) 89 (44-100) 0.16
Future perspectives 46 (43) 50 (0-100) 56 (35) 67 (0-100) 0.56
Sexual functioning 40 (32) 33 (0-100) 19 (21) 17 (0-67) 0.11
Sexual enjoyment 44 (34) 33 (0-100) 29 (28) 33 (0-67) 0.49
Symptom scale
Micturition problems 33 (28) 33 (0-78) 22 (22) 11 (0-56) 0.39
General gastrointestinal 17 (21) 7 (0-60) 19 (14) 20 (0-40) 0.48
Defecation problems 23 (17) 24 (0-57)
Stoma- related problems 26 (20) 21 (5-67)
Sexual dysfunction of males 0 (0) 0 (0-0) 0 (0) 0 (0-0) 1.0
Sexual dysfunction of females 17 17 (17-17) 17 (24) 17 (0-33) 1.0
Weight loss 8 (15) 0(0-33) 5(17) 0 (0-67) 0.62

cal recurrence rate was not compromised.’

There are many other factors, which im-
pact the decision, which surgical procedure
to undertake for low-lying cancers: patient
gender, preoperative sphincter function,
stage of the disease, potential distal re-
section margin and surgeon preference.
The avoidance of permanent colostomy
has been used to judge the quality of the
rectal cancer surgery. Although the avoid-
ance of a permanent stoma following rectal
cancer excision is regarded as a favourable
outcome measure, the bowel function after
the sphincter-sparing procedures may be
greatly altered, resulting in faecal urgency
and incontinence.!’ Patients receiving pr-
eoperative radiochemotherapy for rectal
cancer may develop also other unpleasant
symptoms, such as micturition problems
and sexual dysfunction. These symptoms,
which occurred in a substantial proportion
of patients, have been reported previously.!!
Our aim was to evaluate the effect of these

Radiol Oncol 2008; 42(4): 207-14.

symptoms on the health-related QOL as an
important endpoint.

It is difficult to evaluate the QOL after
the rectal cancer surgery. For that purpose,
non-cancer-specific or nonstardized ques-
tionnaires with a different methodology for
scoring were used, i.e. self-reported by pa-
tients or scored by physicians. Additionally,
the authors provided different types of pr-
eoperative or postoperative treatment. The
evaluations of QOL were mostly of retro-
spective nature with a different time for
questionnaire administration and evaluated
on small sample sizes. So, the heterogene-
ity in the evaluation of QOL after the rec-
tal cancer surgery gave rise to inconsistent
and conflicting findings. Any comparison
between data reported by different authors
might be misleading. The use of standard-
ized questionnaires is necessary. In our
study, the evaluation of health-related QOL
of patients was assessed by using EORTC
cancer and site specific questionnaires,
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which are validated and preferred meas-
ures in recent clinical trials.

Some studies have suggested that pa-
tients with a colostomy have a poorer QOL
when compared to those who had restora-
tive resection.’>!3 In the present study no
significant differences in median scores
were observed in any of the function scales
of QLQ-C30 questionnaire studied (physi-
cal, role, social, emotional, cognitive func-
tions and overall QOL) between the two
groups. Our finding is in agreement with
the observation reported by Allal et al.4
and Camilleri-Brennan et al.* In a prospec-
tive study, Grumann et al'® showed that
following LAR patients had even a lower
QOL than those who underwent APR. A re-
cent analysis of eight studies in a Cochrane
Database Systemic Review showed mixed
results. Half of the studies revealed no dif-
ference with regard to QOL between APR
and LAR, in one the QOL in patients with
stoma was only slightly affected and oth-
ers revealed that the formation of stoma
significantly affected the patients QOL.1
The similarities in QOL in stoma and non-
stoma patients may be due to the adapta-
tion and the phenomenon of “response
shift”,' in which patients who have sur-
vived life-threatening disease seem to have
new internal standards and, thereby, often
report good QOL. Even patients who have
undergone pelvic exenteration report hav-
ing good QOL.® In agreement with other
authors, we found that APR was associated
with a lower perception of body image (feel-
ing less attractive) than LAR.

Defecation-related problems, such as
urgency, incontinence and incomplete
bowel emptying, are well-known side ef-
fects of sphincter-preserving surgery.!!
Interestingly, the assessment of gastroin-
testinal problems on the QLQ-C38 and con-
stipation on the QLQ-C30 showed similari-
ties in the two groups. Camilleri-Brennan et
al. found that patients who had sphincter

saving resection had more problems with
constipation.* Scores for stoma-related
problems in both studies were compara-
ble low, probably due to better stoma care.
Standardized training by the specialized
nurse is performed in every stoma patient
in our department. That might lead to a bet-
ter perception of QOL in our study.!’

While most of the studies have suggest-
ed that the sexual function was impaired in
patients receiving permanent stomas,'>20-2!
in present study, no difference in this di-
mension of the QLQ-C38 was revealed.
Unexpected, the sexual functioning score
tended to be higher in patients with APR
than in patients with LAR, although the
difference was not significant. Because of a
small sample size and older age of our pa-
tients than in other studies, no valid con-
clusion can be made regarding this issue.
Urinary problems were more frequently en-
countered after APR than after LAR. These
differences are probably surgeon depend-
ent.

The present study is limited by a lack
of control measurements before the treat-
ment. In addition, the number of evaluated
patients was small, as only patients without
evidence of disease treated in one clinical
trial were surveyed. So a lack of statistical
power might also be relevant. To obtain a
large, unselected patient sample, we started
to evaluate the QOL of all patients with rec-
tal cancer, treated with preoperative radio-
chemotherapy, prospectively: before preop-
erative treatment, 1 year and 3 years after
the operation.

In conclusion, consequences of the mul-
timodality treatment of rectal cancer have
an important bearing on QOL. Patients af-
ter the combined modality treatment with
restorative surgical procedures do not nec-
essary have a better QOL, mainly due to the
impairment of the bowel function. In addi-
tion to traditional endpoints, such a disease
control and survival, assessing restrictions
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in QOL are necessary to provide a compre-
hensive understanding of the outcome of
the combined modality treatment.

10.
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research article

Management of cutaneous side effects
of cetuximab therapy with vitamin K1 creme

Janja Ocvirk and Martina Rebersek

Department of Medical Oncology, Institute of Oncology Ljubljana, Ljubljana, Slovenia

Background. Cetuximab is a chimeric human-murine monoclonal antibody against the epidermal growth
factor receptor (EGFR). It has shown activities against multiple malignancies in clinical trials. EGFR-inhibi-
tors often cause skin toxicity, most frequently acneiform eruption. Xerosis, eczema, fissures, teleangiecta-
sias, nail changes and paronychia can be seen in some cases, rarely hyperpigmentation. The management
of the skin toxicity helps patients to overcome cetuximab-associated skin toxicity and is of great importance
for patients’ compliance. It is generally manageable with standard topical or systemic antibiotics and anti-
inflammatory agents. The education of patients prior to beginning the therapy and proactive intervention
at the first signs of skin toxicity are keys to the successful management. The aim of our study was to in-
vestigate cutaneous side-effects of the treatment with cetuximab and to determine the efficacy of vitamin
K1 creme.

Methods. From September 2006 to August 2007 30 patients with metastatic colorectal cancer were treated with
cetuximab in combination with chemotherapy and suffered from acne-like rash. They were followed at least 3
months, once per week. Skin care was taken with creme with urea and 0.1% K1 vitamin (Reconval K1%) topi-
cally starting after first documented cutaneous toxicity, and was evaluated according to NCI CTCAE, ver.3.
Results. Of 30 patients 6 had grade 3 rash, 18 patients grade 2 and 6 patients grade 1. Reconval K1® was
used twice daily. In all patients we observed the improvement of cutaneous toxicity. The median improve-
ment was 8 days and 18 days to observe down-staging in rash at least for 1 grade. In only 3 of 6 patients
with grade 3 toxicity the reduction of cetuximab dose was needed. In historical controls in all patients with
grade 3 the reduction of cetuximab dose was recommended and performed. No dose reduction or delay of
treatment was needed in group of patients with grade 1 and 2 cutaneous toxicity. We didn’t observe any
local or systemic toxicity of topical use of Reconval K1®.

Conclusions. To our knowledge this is the first documented effect of topical use of K1 vitamin creme for
reducing cetuximab induced cutaneous toxicity in patients with metastatic colorectal cancer. We conclude
that Reconval K1® is useful in skin care in patients treated with cetuximab. Further studies are needed to
evaluate the impact on response rate of cetuximab and quality of life.
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Introduction

Cetuximab is a chimeric immunoglobulin
G1 (IgG1) monoclonal antibody that binds
to the extracellular domain of epidermal
growth factor receptor (EGFR) with high
specificity and a higher affinity than that
of epidermal growth factors, thus blocking
ligand-induced phosphorylation of EGFR.
The affinity is approximately 5 to 10-fold
higher than that of endogenous ligands.!2

EGEFR (c-erbB1 or HER1) is a member of
the ErbB family of tyrosine kinase recep-
tors. EGFR is a 170-kd cell surface protein
composed of 3 regions: an extracellular
ligand-binding domain, a hydrophobic
transmembrane domain, and an intracel-
lular domain with adenosine triphosphate
(ATP)-dependent tyrosine kinase activity.>
EGEFR signalling pathways are involved in
the control of cell survival, cell cycle pro-
gression, angiogenesis, cell migration and
cellular invasion/metastasis.*

EGER is found to be overexpressed in
many of human tumours: colorectal, gas-
tric, oesophageal, head and neck, lung,
breast and prostate cancer, as well as
glioblastoma, bladder and ovarian carci-
noma.??

Binding of the antibody to EGFR pre-
vents the stimulation of the receptor by en-
dogenous ligands and results in inhibition
of cell proliferation, enhanced apoptosis,
and reduced angiogenesis, invasiveness
and metastasizing. Binding of cetuximab
to the receptor also results in internali-
zation of the antibody-receptor complex
which leads to an overall downregulation
of EGFR expression.® Preclinical studies
have demonstrated that cetuximab reduc-
es the resistance to chemotherapy and ra-
diotherapy of human tumour cell lines in
vitro and of nude mice bearing xenografts
of human tumours. In clinical and preclini-
cal studies, cetuximab has been shown to
induce a response to treatment when used
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in combination with chemotherapy in the
patients previously refractory to chemo-
therapy.®

Clinical efficacy of cetuximab

Cetuximab in combination with irinotecan
and oxaliplatin is approved for the treat-
ment of patients with epidermal growth
factor receptor (EGFR)-expression in meta-
static colorectal cancer. In combination
with radiation therapy, it is indicated for
the treatment of patients with locally ad-
vanced squamous cell cancer of the head
and neck (SCCHN).*

Metastatic colorectal cancer (CRC)

The approval of cetuximab followed the
positive results of BOND trial; the combina-
tion of cetuximab plus irinotecan induced a
response rate of 23% in the patients with
irinotecan refractory EGFR-positive meta-
static CRC and tumour stabilization in 33%
of patients. The response rate after cetuxi-
mab alone in this trial was 11%.”

The data from the large study (MABEL)
confirmed the activity of cetuximab in
heavily pre-treated patients. The overall
response rate was 20%, the disease control
rate was 45% and the survival estimate was
at that time 9.2 months.®

The EPIC study investigated the overall
survival of the second-line irinotecan ver-
sus irinotecan plus cetuximab in metastatic
CRC patients after the progression or in-
tolerance of the first-line oxaliplatin based
regimen. The addition of cetuximab to iri-
notecan led to a significant increase in RR
(16.4 vs 4.2), a significant increase in dis-
ease control (61.4 vs 45.8), and a 30% reduc-
tion in the risk of disease progression.’

Cetuximab was used in the first-line
therapy in several small trials and showed
promising results.? There are also trials
showing the effectiveness of cetuximab in
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Table 1. Simplified classification of acneiform eruption caused by EGFR inhibitors

A/ NCI CTCv 3.0

Rash/desquamation
Gradus 1 Gradus 2 Gradus 3 Gradus 4
Lesions without Lesions with symptoms  Lesions with symptoms  Exfoliative or ulcerative
symptoms erythroderma
<50% body surface >50% body surface
B/ NCI CTCAE v3.0
Rash/desquamation
Gradus 1 Gradus 2 Gradus 3 Gradus 4

Lesions without Lesions with symptoms
symptoms

<50% body surface

Lesions with symptoms  Exfoliative ulcerative or
bullous erythroderma

>50% body surface

Rash: acne/acneiform

Gradus 1
Intervention not

Gradus 2
Intervention not

indicated indicated

Gradus 3 Gradus 4
Pain, disfigurement, -
ulceration or

desquamation

the first-line treatment of mCRC: a phase III
study (CRYSTAL trial) comparing standard
FOLFIRI alone with cetuximab in combi-
nation with FOLFIRI proved the effective-
ness of cetuximab. With the use of cetuxi-
mab, the median progression-free survival
was significantly longer (8.9 months vs 8
month), and the response rate increased
(46.9% vs 38.7%), thereby reducing the rela-
tive risk of progression by approximately
15%.10

The large phase II study comparing ce-
tuximab plus FOLFOX-4 with FOLFOX-4
alone in the first-line treatment (OPUS
trial) showed that the combination was ef-
fective and safe. The overall response rate
increased by 10%.!!

Cetuximab is also effective in combina-
tion with the angiogenesis inhibitor beva-
cizumab. The phase II trial (BOND-2 study)
showed that the combination therapy with
cetuximab, bevacizumab and irinotecan,
compared to cetuximab and bevacizumab

alone, improved the efficacy. After irinote-
can failure, this combination increased the
response rate and prolonged the time to
progression (response rate was 37% vs 23%
and median time to progression 7.9 months
vs 5.6 months).1?

The combination therapy with cetuxi-
mab after the failure of the conventional
therapy increases resectability rates with-
out increasing operative mortality or liver
injury. Adam and colleagues showed that
7% of patients treated with cetuximab af-
ter the failure of the conventional therapy
experienced a treatment response that
allowed curative hepatectomy. These pa-
tients were unresectable after two or more
lines of conventional treatment and prior
to the initiation of the treatment with ce-
tuximab.!®

The results from phase I study!* and
phase II study showed that cetuximab
could be safely administered every second
week.!®
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Squamous cell carcinoma of the head and
neck (SCCHN)

Cetuximab plus radiotherapy show a sig-
nificant efficacy benefit over radiotherapy
alone in the treatment of locally advanced
SCCHN. The risk of the locoregional pro-
gression was 32% lower with the use of
cetuximab plus radiotherapy than with
radiotherapy alone. Cetuximab plus ra-
diotherapy also demonstrated a significant
improvement in the median overall survival
versus radiotherapy alone. Also the risk
of death was 26% lower with the use of
cetuximab plus radiotherapy compared to
radiotherapy alone.!®

Cetuximab was investigated in the sec-
ond-line and first-line settings for the pa-
tients with recurrent/metastatic SCCHN
following the failure of surgery or radio-
therapy. In the phase III randomized com-
parison of cisplatin plus cetuximab or cis-
platin plus placebo, the addition of cetuxi-
mab to cisplatin increased the response rate
to 26% and 10%, respectively, and was also
associated with the trend towards a pro-
longed median overall survival (9.2 vs 8.0
months).!”

The phase I study showed that the addi-
tion of cetuximab to a platinum/5-FU com-
bination in the treatment of patients with
recurrent and/or metastatic SCCHN was
active and well tolerated in the first-line set-
tings.!®

Cetuximab was also effective in nasopha-
ryngeal carcinoma: the combination of
cetuximab plus carboplatin showed an im-
portant clinical benefit in the patients with
recurrent and/or metastatic nasopharyn-
geal carcinoma failing chemotherapy with
an overall response rate of 12% and median
overall survival of 7.6 months."”

Other indications

In the phase I and II studies, it was shown
that the combination of capecitabine plus
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cetuximab together with radiotherapy, as
well as capecitabine, oxaliplatine plus ce-
tuximab together with radiotherapy could
be feasible and safe regimens for rectal
cancer.?

Other phase II and III studies showed a
significant response to treatment in vari-
able proportions of patients with non-small
cell lung cancer (NSCLC) when cetuximab
was used as the first- or second-line in com-
bination with chemotherapy.®

Safety profile and side effects

Cetuximab is well-tolerated in cancer pa-
tients both as a single agent and in com-
bination with other anti-cancer agents or
radiation. Skin reactions may develop in
more than 80% of patients and mainly
present as acne-like rash and/or, less fre-
quently, as pruritus, dry skin, desquama-
tion, hypertrichosis, or nail disorders (e.g.
paronychia). Approximately 15% of the
skin reactions are severe, including single
cases of skin necrosis. The majority of skin
reactions develop within the first three
weeks of therapy. They generally resolve,
without sequelae, over the course of the fol-
lowing weeks and months even when the
treatment is continued.?720

In combination with irinotecan, ad-
ditional reported undesirable effects were
those related to irinotecan (such as diar-
rhoea, nausea, vomiting, mucositis, stoma-
titis, fever, leukopenia, alopecia).

In combination with the local radiation
therapy of the head and neck area, addi-
tional undesirable effects were those typical
of the radiation therapy (such as mucositis,
radiation dermatitis, dysphagia or leuco-
poenia, mainly presenting as lymphocyto-
penia).*

Anaphylactic hypersensitivity reactions,
characterized by a rapid onset of airway
obstruction, urticaria, and hypotension,
occurred in 3% of patients. Approximately
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90% of the reactions developed with the
first cetuximab infusion, despite premedi-
cation with antihistamines.

Other serious adverse events during ce-
tuximab monotherapy, with the incidence
of 5% or less, included interstitial lung dis-
ease, fever, sepsis, kidney failure, pulmo-
nary embolus, dehydration, and diarrhoea.*
Progressively decreasing serum magnesium
levels which, in some patients, developed
into severe hypomagnesaemia, were also
noted.?!

The EGFR is important for the normal
skin development and the function.?? In
normal adult human epidermis, EGFR is
strongly expressed in keratinocytes, in
the sebaceous glands, and also in the epi-
thelium of hair follicles. The expression is
higher in the basal layer of the epidermis
and in the outer root sheath of hair follicles,
where the keratinocytes are proliferating
and are undifferentiated. After the thera-
py with EGFR inhibitor, histopathological
findings of the skin showed a thinner and
more compact stratum corneum as well as
prominent keratin plugs.?® Thus, blocking
the EGFR pathway leads to a unique group
of skin reactions dominated by an acne-like
eruptions, eczema, xerosis, changes of the
hair and nails.

Vitamin K is activator EGFR pathway.
The use of vitamin K creme can reduce skin
toxicity caused by EGFR inhibitors.?* The
aim of our study was to determine the ef-
ficacy of vitamin K1 creme.

Patients and methods

The treatment of metastatic colorectal can-
cer with cetuximab after the failure of the
treatment with irinotecan was first per-
formed in Slovenia in 2005. During the pe-
riod from September 2006 to August 2007,
thirty patients with metastatic colorectal
cancer were treated with cetuximab in com-

bination with chemotherapy and suffered
from acne-like rash.

The patients with the typical acneiform
rash skin reactions were included. They
occurred from the sixth day after the first
application of cetuximab to 14 days at the
latest. They were followed once per week
at least 3 months. For the clinical improve-
ment was relevant the improvement of skin
adverse reactions at each control. Skin care
was taken with creme with urea and 0.1%
K1 vitamin (Reconval K1%) topically twice
per day starting after the first documented
cutaneous toxicity, It was classified ac-
cording to the National Cancer Institute
Common Toxicity Criteria, Version 3.0 (NCI
CTCv 3.0 (Table 1).°

Erbitux was administered at a loading
dose of 400 mg/m? infused over 2 hours,
followed by a weekly dose of 250 mg/m?
infused over 1 hour. The patients were pre-
medicated with a histamine; antagonist
with or without corticosteroids.

Results

The treatment with cetuximab showed a
great efficacy with the evident skin toxic-
ity. The most common side effect seen with
cetuximab was an acneiform skin rash.
The following skin reactions were also
observed: hair and nail changes, rhagades,
paronychia, trichomegalia, and uveitis.

Acneiform rash skin reactions

Acneiform eruptions were more or less
confined to the seborrhoea areas which are
rich in sebaceous glands (face, neck, scalp,
shoulders, upper trunk and chest in V-
shaped patterns) (Figures 1-3). Occasionally,
they affected lower parts of the back and
abdomen, but rarely arms and legs.

Six out of 30 patients experienced grade
3, 18 patients grade 2, and 6 patients grade
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Figure 1. Tipical acneiform eruption caused by EGFR
inhibitors.

1 acneiform rash skin reaction at the time
we started to manage skin rash.

Acneiform eruptions compared to the ac-
ne vulgaris are different and are appearing
on the changed skin which is very dry and

Figure 3. Tipical acneiform eruption caused by EGFR
inhibitors.

S o P b : v .
Figure 2. Tipical acneiform eruption caused by EGFR
inhibitors.

disposed to cracks. The skin lesions consist
of follicular papules, which may evolve into
pustules and possibly dry out with the for-
mation of yellow crusts. Skin lesions can be
accompanied by pruritus and xerosis. The
aetiology of acneiform eruptions differs
from that of acne vulgaris; so, the treatment
generally used for acne vulgaris is not help-
ful and we do not advise it (i.e. the treat-
ment with benzoyl peroxide).

In all patients skin care with K1 creme
twice per day was performed. For grade
2 acneiform eruptions, topical antibiotic
preparations, mostly clindamycin (1%) and
erythromycin, are used according to the an-
tibiograms and experiences, concomitantly
with vitamin K1 creme, when pustules were
observed. We used systemic antibiotics in 4

( ‘

Figure 4a. Acneiform rash before treatment with
vitamin K1 créme.

Radiol Oncol 2008; 42(4): 215-24.

Figure 4b. The scin after 1 week of using vitamin K1
créme.
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Figure 5a. Acneiform rash before treatment with
vitamin K1 creme.

patients with G3 skin rash and topical anti-
biotics in 2 patients with G3 and 5 patients
with G2 skin rash.

Median observed time for the improve-
ment of skin toxicity was 8 days, but accord-
ing to patients’ report it was even shorter.
We also recorded lowering of grade of skin
rash. Median time for the improvement of
skin rash of all grades was 18 days.

The results of the improvement of skin
rash are presented in figures (Figures 4-7).

In case of grade 3 reaction, the treatment
with cetuximab should be discontinued un-
til the reactions resolve recording to SmPC
of drug. The treatment can be restarted at a
lower dose. We discontinued the treatment

Figure 6a. Acneiform rash before treatment with
vitamin K1 creme.

Figure 5b. The scin after 1 week of using vitamin K1
créme.

in only 3 patients with G3 skin rash; no
case of grade 4 skin rash was reported.

Other less common reactions are nail
changes (paronychia), hair modifications,
xeroses trichomegalia, dry itchy skin,
rhagades, uveitis and conjunctivitis, tel-
angiectasias, hyperpigmentation, fissures
in genital and anal region.

In a group of patients, where we used
vitamin K1 creme, 3 and 6 months after
the treatment we did not observe any xero-
derma or telangiectasias, even they are fre-
quently noticed in the cetuximab treatment;
especially we observed them in patients be-
fore using vitamin K1 creme.

Figure 6b. The skin after 1 week of using vitamin K1
créme.

Radiol Oncol 2008; 42(4): 215-24.
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Figure 7a. Acneiform rash before treatment with
vitamin K1 créme.

Discussion

Cetuximab is a monoclonal antibody which
is registered for the treatment of metastatic
colorectal cancer, head and neck cancers
and lately also in the treatment of NSCLC.
By blocking EGFR inhibits the proliferation
of different types of tumour cells, as well as
normal cells expressing EGFR, which are in
skin, intestinal mucus and liver cells. The
overexpression of EGFR in the epidermis,
sweat glands, hair follicles and endotelium
cells is reflected as an adverse reaction
on the skin, mucus membranes, hair and
nails.20-26

Skin toxicities are especially acneiform
eruption, xerosis, fissures of palms and foot,
paronychia and changes in hair growth.
Aetiology and signs of skin reactions of
patients in our study were very similar as
described in many articles.?’?°

Adverse events are related to the dose
and are more intensive at high dose; by
the lowering of the dose, the intensity of
adverse events decreases, too. The correla-
tion between the extent and/or severity of
the acneiform eruption and anti-tumour
efficacy of cetuximab, which was reported
in literature, was observed also in our pa-
tients.?0

Therapeutic methods for the manage-
ment of skin adverse effects observed in the

Radiol Oncol 2008; 42(4): 215-24.

Figure 7b. The skin after 1 week of using vitamin K1
creme.

treatment with cetuximab are not standard-
ized because there are no effective products
to treat them and, above all, because pub-
lished data are very contradictory.

In all patients with G1 acneiform rash
we used only vitamin K1 creme. In patients
with super-infections of skin presented as
pustules, we used also topic or systemic
antibiotics according to clinical references
and the extent of infection (G2 and G3 side
effects). We also used 1% topic antibiotic
clindamicyn in 5 of 18 patients with G2
skin toxicity, namely, pustules and 2 with
G3 skin toxicity. We often decided for the
use of systemic antibiotic in such cases ac-
cording to previous experiences. According
to our experiences, we advise not to use
benzoyl peroxide for the management of
acneiform eruptions, as well as not to use
corticosteriods.

For the patients who have grade 1 acnei-
form eruptions, the treatment with vitamin
K1 creme alone was enough to manage skin
toxicity. For the patients with grade 2 skin
eruptions, the addition of topical antibiotics
to the already mentioned therapy is recom-
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mended for those with pustules; especially
clindamycin is clinically proved and accord-
ing to its antibiogram considered to be the
most effective antibiotic. The appropriate
treatment of the patients with grade 3 skin
reactions is systemic treatment with antibi-
otic clindamycin and topically with vitamin
K1 creme.

Conclusions

It is very important to recognize timely and
accurately the skin adverse effects of EGFR
inhibitors and to treat them promptly in
order to assure a better quality of life to
the patients during the treatment. In ad-
dition to traditional endpoints, such as
disease control and survival, the quality of
life became more and more important.?’-*
The proper management of skin reactions
enables the longer treatment with cetuxi-
mab, without the dose reduction or drug
discontinuation. The continuous treatment
assures effective treatment, better response
to treatment, and longer survival of pa-
tients, which is the most important goal to
be achieved.

Patients have to be encouraged to follow
physician’s advice regarding the treatment
of dermatological side effects. The appro-
priate treatment of side effects allows the
patients to continue receiving the therapy
without dose reduction or drug discontinu-
ation and to have better outcome of the
treatment.

The study performed at our clinic is the
first documented effect of topical use of K1
vitamin creme for reducing cetuximab in-
duced cutaneous toxicity in patients with
metastatic colorectal cancer. We conclude
that Reconval K1® is useful in skin care in
patients treated with cetuximab. Further
studies are needed to evaluate the impact
on the response rate of cetuximab and qual-
ity of life.

10.
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case report

Pituitary metastasis of renal cell carcinoma:
a case report

Vesna Bisof!, Antonio Jureti¢!, Nera Saricl, Ante Melada?,
Zdravko Perkovic®, Marko Rado3?, Ranka Padovan Stern*

Department of Oncology, 2Department of Neurosurgery, Department of Endocrinology,
*Clinical Institute for Diagnostic and Interventional Radiology,
University Hospital Centre “Zagreb”, Zagreb, Croatia

Background. Solitary metastasis of renal cell carcinoma in the pituitary gland is extremely rare and only

in 7% of cases it is symptomatic.

Case report. We report the case of a 52 year old man presenting with visual disturbance and headache
after three years of treatment due to the metastatic renal cell carcinoma. Magnetic resonance imaging (MRI)
showed tumour mass in supraselar region compressing optic chiasm with no other brain metastatic lesions.
The trans-sphenoidal reduction of the tumour was performed. Pathology and imunohistology revealed me-

tastasis of clear cell renal carcinoma.

Conclusions. This is the 25" case of symptomatic pituitary metastases of renal cell carcinoma reported in

literature.

Key words: pituitary gland, renal cell carcinoma; metastasis

Introduction

Renal cell carcinoma is the most common
primary tumour of the kidney accounting
1 - 3% of all adult malignancies.! Although
brain is the fourth most common site of
metastasis after lung, bone and liver with
approximately 5%!, solitary metastasis of
renal cell carcinoma in the pituitary gland
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is extremely rare.® The frequency of pitui-
tary metastases from systemic malignant
tumours ranged from 1% to 25% at au-
topsy.” Only 7% of pituitary metastases are
symptomatic.? Pituitary metastases occur
usually in patients with highly disseminat-
ed disease. Breast and lung cancer are the
most common diseases that metastasize to
the pituitary gland.>®

Case report
We present the case of a patient diagnosed

with a pituitary gland metastatic renal cell
carcinoma after three years of treatment due
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Figure 1a. Tumour mass in supraselar region presented
by magnetic resonance imaging (MRI), sagittal image.

to the metastatic disease. In August 2003, a
49 year old man presented with tumour of
the lower part of the left kidney. Left ne-
phrectomy was performed. Pathology con-
firmed clear cell carcinoma, tumour stage
T3bNOMO. During his first postoperative
visit to the oncological department multi-
ple bilateral lung metastases smaller than
1 cm in diameter were found along with
osteolysis of the posterior part of the forth
right rib. Patient ECOG score was 0. Since
interferon and interleukin-2 were not regis-
tered for the treatment of metastatic renal
cell carcinoma in Croatia, his treatment
was started with chemotherapy - vinblastin
6 mg/m? every two weeks from December
2003 until June 2004.

Control examinations performed dur-
ing the treatment revealed a stable disease.
However, on control computed tomography
(CT) in September 2004 the progression of
the forth posterior rib lesion measuring now
3.5 x 6.8 cm in diameter with protrusion in
intratoracic space was found. Lung meta-
static disease was stable. There was no sign

Radiol Oncol 2008; 42(4): 225-31.

Figure 1b. Tumor mass in supraselar region presented
by magnetic resonance imaging (MRI), axial image.

of other metastatic site. The palliative radio-
therapy treatment to the progressed lesion
of the forth posterior rib was performed;
dose 30 Gy in 10 fractions. The second line
chemotherapy was lomustin (CCNU) 160
mg every 5 weeks, 7 cycles, from October
2004 until May 2005.

CT scan done in May 2005 revealed the
progression of lung metastases i.e. enlarge-
ment in size and number of lung lesions. On
the contrary, the lesion of the forth rib was
smaller than on the previous CT scan. Since
June 2005 until September 2005 the patient
was treated with 5-fluorouracil (5-FU) once
a week and with an interferon A 20 3 mil
IU sc. three times a week (purchased by the
patient). Due to the fatigue of the patient
and enlargement of the fourth rib lesion,
along with stable disease of other metastat-
ic lung lesions, it was decided to perform
reirradiation to enlarged lesion, total dose
30 Gy in 10 fractions. From December 2005
until April 2006, 5 - FU and interferon A 2a
therapy was continued. Due to the progres-
sion of the lung lesions from April 2006 un-
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Table 1. Reported cases of pituitary metastasis from renal cell carcinoma
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Interval from

primary . . .
Author Age/Sex diagnosis Endocrinological Visual Treatment
P finding involvement
to pituitary
metastasis
Anniko et al. (1981)® 59/M 9 years hypopituitarism yes surgery
- h ituitarism surger
9 ypop , &ery,
Bounaguidi et al. (1983)" 53/M 0 year diabetes insipidus RT to pituitary fossa
James et al. (1984)° 75/M 9 years normal yes surgery
. e . surgery, RT to pituitar
Eick et el. (1985)1° 66/M 0 year hypopituitarism no fos sga a}; d wholI:z brainy
. . 1 e surgery,
Horikoshi et al. (1988)""  51/M 0 year hypopituitarism yes RT to pituitary fossa
. e surgery, RT to sella and
McCormic et al. (1989)°  35/F 0 year hypopituitarism yes pargse%llar region
I 1 o surgery,
Nishio et al. (1992) 63/F 4 years hypopituitarism  yes RT to pituitary fossa
. 4 e surgery,
Koshiyama et al. (1992)* 57/M 0 year hypopituitarism yes RT to pituitary fossa
. 13 o surgery,
Weiss et al. (1993) 59/M 0 year hypopituitarism yes RT to pituitary fossa
Uchino et al. (1996)™ 63/F 4 year NA NA surgery
e . surgery, RT to pituitar
Beckett et al. (1998)1° 56/M 0 year hypopituitarism no fos sga, iynterferorr)l-a y
Marar et al. 54/M 3 years hypopituitarism yes surgery
- 2 cases (1998)"° 73/M 8 years hypopituitarism no surgery
Weber et al. (2003)7 62/M 4 years diabetes insipidus yes surgery
Basaria et al. (2004)8 77/F 3 months hypopituitarism yes surgery, stereotactic RT
hypopituitarism, .
Yokoyama et al. (2004)!  63/M 8 years dﬁ)e}:es insipidus Vi stereotactic RT
19 surgery,
Pallud et al. (2005) 70/M 6 years NA yes RT to pituitary fossa
. 7 e surgery, RT to pituitary
Liu et al. (2005) 54/M  NA hypopituitarism yes fossa, interferon-o.
Gopan et al. (2007) 67/M 27 years hypopituitarism, yes surgery, whole brain
- five cases? diabetes insipidus RT with boost to the
pituitary fossa
51/M 12 years hypopituitarism yes surgery, whole brain
RT, interferon-a,
thalidomide, sunitinib
53/M 0 year hypopituitarism, yes surgery,
diabetes insipidus RT to the sella
67/F 11 years hypopituitarism no stereotactic RT,
sorafenib
61/F 1 year hypopituitarism no stereotactic RT, AG
013736*
Bisof et al. (2008) 49/M 3 years hypopituitarism yes surgery, whole brain RT

— this report

* phase II clinical trial with tyrosine kinase inhibitor AG-013736

Radiol Oncol 2008; 42(4): 225-31.
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Figure 2a. Disturbances in visual function presented by Goldmann test, right eye.

til August 2006 the patient was treated with
gemcitabin 600 mg/m?, days 1 and 8, every
28 days (purchased by the patient).

In August 2006 vision disturbances and
headache had been first reported. Magnetic
resonance imaging (MRI) showed tumour
mass in supraselar region 30 x 13 mm in
diameter compressing optic chiasm. A ra-
diological examination did not demonstrate
other possible brain metastatic lesions.
Based on the radiological imaging it was
difficult to differentiate pituitary macroad-
enoma, meningeoma and metastasis of tu-
mour (Figures 1a, 1b).

Since visual function deteriorated pro-
gressively, a trans-sphenoidal surgery was
performed. Pathology and imunohistology
revealed metastasis of clear cell renal car-
cinoma.

Radiol Oncol 2008; 42(4): 225-31.

The visual function was quickly improved
but Goldmann test (Figures 2a, 2b) showed
still disturbances in the visual function.
Endocrinological findings were almost con-
sistent with panhypopituitarism: T4 = 80.8
nml/L (normal range 70 - 165), TSH < 0.05
mlJ/L (0.40 - 4.2), testosteron < 0.03 nmol/L
(3 - 22, for > 50 yrs), SHBG 7 nmol/L (15
-100), cortisol = 13 nmol/L (138 - 690), al-
dosteron = 879 pmol/L (20 - 410). A replace-
ment hormone therapy was introduced to
the patient.

Postoperative control MRI after two
months showed residual tumour 20x13x12
mm in diameter but now along with mul-
tiple brain metastases. The palliative brain
photon beam radiotherapy was performed,
total dose 30 Gy in 10 fractions. CT scan of
thorax and abdomen revealed the progres-
sion of the lung metastases and the occur-
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Figure 2b. Disturbances in visual function presented by Goldmann test, left eye.

rence of new bone metastases. Surprisingly,
the patient was without respiratory distur-
bances but he reported fatigue. His general
appearance was Cushingoidal. He died ten
months after the operation of the pituitary
gland.

Discussion

Up to our knowledge only 24 cases of
symptomatic pituitary metastasis of renal
cell carcinoma has been reported in the
literature (Table 1). Only six of them were
female, while 18 were men. The majority
i.e. 19 patients presented with hypopitui-
tarism, while 17 patients presented with
visual field defect like our patient. Our
patient has not experienced symptoms of
diabetes insipidus which is reported to be

more frequent in pituitary metastasis than
in pituitary adenomas.”?! It is very difficult
to differentiate pituitary metastasis from
adenoma based on radiological and clinical
findings.>%101222 But Liu et al.” found out
that the strong enhancement of the tumour
and the strong bone destruction without
marked sellar enlargement are characteris-
tic radiological features of pituitary metas-
tasis. Fassett et al.? stated that thickening of
the pituitary stalk, invasion of the cavern-
ous sinus and sclerosis of the surrounding
sella turcica could indicate pituitary metas-
tasis. Tumour invasiveness usually makes
the resection difficult. There was no signifi-
cant survival benefit in surgical series.? The
treatment of pituitary metastasis is multi-
modal, consisting of surgery, radiotherapy
and chemotherapy. The long-term benefit
of postoperative radiotherapy is not known

Radiol Oncol 2008; 42(4): 225-31.
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due to the rarity of such cases. The applied
dose ranged in the literature from 9 to 60
Gy, with median dose 36 Gy.® Our patient
was treated with 30 Gy in ten fractions
due to the occurrence of brain metastases
although first it was intended to apply a
higher dose. Stereotactic radiotherapy can
be beneficial in sparing the optic nerves.
The primary aim of treating pituitary me-
tastasis is to improve the quality of life
through symptomatic relief and to prevent
the neurological deterioration.

The overall median length of the patient’s
survival after the diagnosis of pituitary me-
tastasis is only 180 days.® However, the
paper recently published by Gopan et al.%
reported the overall survival ranging from
6 to 46 months from the initial diagnosis of
pituitary metastasis. This can be explained
by the application of new chemothera-
peutic agents like sorafenib and sunitinib.
Stereotactic radiotherapy with or without
whole brain radiotherapy was performed in
all five reported patients.

In our case, whole brain radiotherapy
was performed due to the brain dissemina-
tion. Sorafenib and sunitinib were not reg-
istered for the treatment of metastatic renal
cell carcinoma in our country at the time.

Symptomatic pituitary metastasis of re-
nal cell carcinoma is a rare case, occurring
usually in highly disseminated renal cell
carcinoma. Palliative surgery and radiother-
apy treatment can contribute essentially to
the improvement of the quality of life of
such patients.
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A phantom to assess the accuracy
of tumor delineation using MRSI
Amr A. Heikal, Keith Wachowicz, Steven D. Thomas, Biagio Gino Fallone

Department of Medical Physics, Cross Cancer Institute; Departments of Oncology and Physics,
University of Alberta, Edmonton, Alberta, Canada

Background. Studies have demonstrated that magnetic resonance spectroscopic imaging (MRSI) can detect
regions of abnormal activity (tumor) that would not have been covered using conventional imaging and
contouring methods. With increased interest in MRSI it is important that its accuracy in tumor delineation
be investigated. While some effort has been made to design phantoms to examine the performance of MRSI
sequences, most phantoms rely on using traditional glass or acrylic as the phantom building material.
Material and methods. In this work, a gel-based detail phantom has been developed to assess the ability of
the spectroscopic imaging sequences to accurately represent the geometry of tumors. The gel-based phantom
is used as an alternative to conventional acrylic or glass based phantoms for use with MRSI.

Results. Gel-based phantoms have the advantage of having a magnetic susceptibility close to that of water.
In addition, we demonstrate the benefits of having no finite wall thickness separating phantom compart-
ments. The utility of the phantom was illustrated in comparisons between different MRSI sequences of the
same nominal resolution as well as different filtering parameters.

Conclusions. Due to their ease of construction and the reduced artifacts, gel phantoms are a reliable tool
for assessing the performance of MRSI sequences.

Key words: MR spectroscopic imaging; tumor; phantoms; brain; 3 T

Introduction — magnetic resonance spectroscopic imag-

ing (MRSI) can detect tissue abnormalities

The advantages that spectroscopic imaging
can offer cancer therapy are significant.
By measuring different metabolite levels —
effectively a means of non-invasive biopsy
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that may not yet be visible in conven-
tional MRI. Pirzkall ef al. and Pallud et al.
have shown that tumor extent as shown
by MRSI may differ greatly from the ex-
tent shown on conventional MRI scans.!?
Moreover, Walecki et al. have shown that
MRSI may help in identifying patients who
have a high risk of recurrence.’ This has led
to an increase in interest in incorporating
MRSI into treatment planning by adding a
biological target volume in the contouring
process. More recently, several methods of
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tumor identification and registration tech-
niques have been used to integrate MRSI
results into the radiotherapy process.*®
Such studies have demonstrated that MRSI
can detect regions of abnormal activity
(tumor) that would not have been covered
using conventional imaging and contour-
ing methods.”> As such, the delineation of
the tumor volume in treatment plans for
radiotherapy has changed when MRSI me-
tabolite information was considered.

In the midst of the move to improve the
spatial resolution of MRS], it is important
to remember that the ability to properly
visualize detailed tumor boundaries is in-
fluenced by many imaging and processing
parameters, not just the nominal resolution
of the scan. Also, with the increased impor-
tance of spatial definition of the tumor site
for radiotherapy, it is of great importance to
have a method of evaluating the accuracy
of the boundaries derived from an MRSI
sequence under development for use in ra-
diotherapy planning.

While some effort has been made to de-
sign phantoms to examine the performance
of MRSI sequences; most phantoms have
relied on using traditional glass or acrylic
as the phantom building material.®” Detail
phantoms utilizing acrylic or glass contain-
ers are vulnerable to susceptibility artifacts
arising from the interface of the compart-
ment wall material and the solution used to
fill the phantom.® Those artifacts are more
pronounced in high-detail and irregularly
shaped phantoms.

Moreover, detail phantoms rely on a
sharply defined boundary between two
regions of the phantom. The amount of
detail an imaging sequence can reproduce
is measured by how accurately it can re-
produce that boundary. Having a finite
wall containing no metabolites causes a
pronounced partial volume artifact in the
spectral data. Those artifacts enhance that
boundary in a way that is not representa-

tive of a human brain. This is demonstrated
in the results and discussion section.

In this work, a gel-based detail phantom
has been developed to assess the ability of
the spectroscopic imaging sequences to ac-
curately represent the detailed geometry
of tumors. The gel-based phantom is used
as an alternative to conventional acrylic or
glass based phantoms for use with MRSI be-
cause it avoids susceptibility and compart-
ment wall-related partial volume artifacts.
The use of the phantom is demonstrated by
comparing the performance of three MRSI
sequences.

Material and methods
Gelatin detail phantom design

A phantom designed to simulate tumors
was constructed using 5% by weight porcine
gel containing clinically relevant concentra-
tions of choline chloride (3 mM) and creat-
ine hydrate (10 mM).° A cast acrylic wedge
(base: 3.8 cm, height: 9 cm, width: 3.8 cm)
was inserted in the liquid gel and later
removed when the gel hardened. The void
left by the wedge was filled with a solution
containing elevated levels of choline chlo-
ride (10 mM), and the same concentration
of creatine as in the background (Figure 1).
The higher concentration of choline inside

Figure 1. A photograph and a T2 weighted transverse
image of the porcine gel detail phantom.

Radiol Oncol 2008; 42(4): 232-9.
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1

Figure 2. The spectroscopic imaging pixel locations overlaid on the T2 weigl_lted irr-lage of
the phantom. The spectra on the right correspond to the highlighted pixels. The peaks
shown are Choline (left) and Creatine (right). The change in the Choline concentration
inside the wedge-shaped compartment is clearly noticeable on the spectra.

the wedge-shaped void was used to simu-
late the presence of a malignancy.

Comparison of MRSI sequences

The phantom is designed to assess the abil-
ity of the spectroscopic imaging sequences
to accurately represent the detailed geom-
etry of tumors. The utility of this phantom
was demonstrated by comparing the output
of different MRSI sequences with the same
nominal resolution. The phantom was
scanned with 3 MRSI sequences: 2-D Point
Resolved Spectroscopy (PRESS), 2-echo
Spin Echo Spectroscopic Imagine (SESI),
and 4-echo SESI, all of nominal voxel size
5x5x10 mm3. A 10 mm thick single-slice
T2-weighted image of the phantom was
acquired at a position coinciding with the
spectroscopic scans (Figure 2). This allowed
a proper comparison of the spectroscopic
results to the phantom geometry. Cho/Cr
ratio maps were calculated for each of the
spectroscopic scans.

Comparison of k-space filters

The phantom can also be used to optimize
filter parameters. Such use is demonstrated

Radiol Oncol 2008; 42(4): 232-9.

by comparing the Cho/Cr maps resulting
from the same 2-D PRESS sequence using
different k-space filters. Since 2-D cosine
k-space filters are routinely used on our
system to reduce ringing, it was the type
of filter chosen for this demonstration. The
phantom was scanned with 2-D PRESS of
nominal voxel size 5x5x10 mm?®. The data
was reconstructed twice; once using no
k-space filter and once using a 2-D cosine
k-space filter shown in Figure 3. Similar to
the previous comparison, a 10 mm thick
single-slice T2-weighted image of the phan-
tom was acquired at a position coinciding
with the spectroscopic scans to allow for
a proper comparison of the spectroscopic
results to the phantom geometry.

L L L L L -
o B 12 16 0 24
x-direction of k-space (kx)

Figure 3. The profile of the 2-D cosine filter in one
k-space direction.
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Figure 4. A schematic of a 2-echo SESI MRSI
sequence.

Spectroscopic imaging scan parameters

All scans were performed on a Philips
Intera 3 T MRI (Philips Medical Systems,
Bothell, WA) unit together with a transmit/
receive birdcage head coil. In this work two
types of sequences were used: 2-D PRESS
and SESI. The PRESS sequence is a stand-
ard sequence used for many in-vivo MRSI
studies, especially those interested in high
signal-to-noise.101!

SESI offers the choice of acquiring more
than one echo per repetition, hence de-
creasing the overall scan time.!! The SESI
sequence consists of 2 RF pulses applied on
the same plane. The first 90° pulse excites
the slice of interest and then a 180° refo-
cusing pulse generates an echo at TE;. More
echoes can be generated by applying subse-
quent 180° refocusing pulses on the same
plane each with a different phase encoding
(Figure 4). This is analogous to a fast spin
echo sequence in imaging.

In the multi-echo SESI sequences the
centre of k-space is filled with the first
echoes while the edges are filled with data
from the later echoes. This produces a T2
weighting artifact in the form of decreased
contrast at high spatial resolution compared
to 2-D PRESS or single-echo SESI.

For all sequences the TR was set to 1500
ms, and the TE to 144 ms. The number of
phase encodes and FOV was set to 24x24
and 120 mm, respectively, yielding a nomi-
nal voxel size of 5x5x10 mm? for all se-

quences. For the SESI sequences the inter-
echo spacing was set to 288 ms.

Prior to running the MRSI scans, second
order shimming was established over the
volume-of-interest (VOI).!> Water suppres-
sion was achieved by a mix of chemical
shift selective (CHESS) suppression and in-
version recovery.'® 1 First, a CHESS excita-
tion pulse for water is applied followed by
crusher gradients. This yielded a dephased
negative water signal that tends to return
to equilibrium through T1 relaxation. The
measurement is then acquired at the zero
crossing of the water signal in a fashion
similar to inversion recovery.

Processing

The raw data acquired from the MRSI scans
were processed on the scanner console
using MR Systems Intera (release 1.5.4.3)
(Philips Medical Systems, Bothell, WA).
First, a cosine filter was applied to the raw
k-space data to reduce ringing. The data
was then reconstructed to xy-space and
adopized by a Lorentzian — Gaussian filter
to reduce noise. Zero-order phase, inhomo-
geneities, and eddy currents were corrected
using unsuppressed water measurements
collected during the scans. Finally, the
frequency domain data was exported to
Matlab (The MathWorks, Inc., Natick, MA)
where it was further analyzed using in-
house developed software that calculates
the area under different metabolite peaks.

Peak fitting

The in-house developed peak fitting algo-
rithm fitted a sum of Lorentzians to the
complex spectra based on seeding values for
the chemical shift, estimated peak heights,
and full width half maxima (FWHM).!1> A
Levenberg-Marquardt algorithm was used
to minimize the sum of squares of the dif-
ference between the raw spectrum and the

Radiol Oncol 2008; 42(4): 232-9.
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Figure 5. Percentage difference images between simulated 5x5 mm? pixel images and the phantom geometry using:

(a) no compartment wall, (b) 1 mm wall, (c) 2 mm wall.

Lorentzians to achieve the best fit.1°

The Lorentzian parameters (peak
heights, chemical shift, and FWHM) re-
sulting from the peak fitting algorithm
were used in the software to analytically
calculate the area under the peaks from
each spectrum. Since phase was corrected
in the processing stage, the real spectrum
is assumed to be equal to the absorption
spectrum. Hence the area under the peak
is calculated as (n/2xFWHM»xpeak height).
Finally, the software produced metabolite
area maps, as well as a choline-to-creatine
ratio map.

In-plane interpolation of the metabolite
maps has been routinely used in the liter-
ature to correlate MRSI with CT and MRI
images for treatment planning.'” The inter-
polation smoothes the appearance of the
metabolite maps and allows for better com-
parison with CT and MRI images. In this
work, the metabolite maps were linearly
interpolated to 0.5 mm pixels in-plane.

Results and discussion
Effects of the phantom wall material

The rationale behind the choice of the
phantom material was to minimize mag-
netic susceptibility artifacts and partial
volume artifacts caused by the presence

Radiol Oncol 2008; 42(4): 232-9.

of compartment walls of finite thickness.
While it has been suggested in the litera-
ture that the use of water equivalent glass
can solve problems of magnetic suscepti-
bility, the problem of wall-related partial
volume artifacts would still persist.®

The use of porcine gel as the phantom’s
building material can remedy both these is-
sues. The magnetic susceptibility of the por-
cine gel is very close to that of water mak-
ing susceptibility differences negligible.
Furthermore, the lack of a physical compart-
ment wall in this design eliminates the issue
of its related partial volume artifacts.

In a simple demonstration conducted in
Matlab (The MathWorks, Inc., Natick, MA),
the two-dimensional geometry of the phan-
tom was modeled using pixel dimensions of
0.5 mm. Derived from a 2-D PRESS scan of
a choline filled phantom, the wedge shaped
compartment was assigned arbitrary pixel
values of 4000 while the pixels outside
the wedge were assigned a value of 1500.
A compartment wall was included in the
geometric simulation whose thickness was
varied between 0 mm and 2 mm and was
assigned a pixel value of 0. The pixel values
of the 0.5 mm model were then averaged
to 5 mm pixels, a resolution achievable by
MRSI. Figures 5(a), 5(b), and 5(c) show that
with a thickness as small as 1 mm, com-
partment walls can produce visible artifacts
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Figure 6. Comparison of the Cho/Cr ratio map and the phantom geometry. The scale represents the Cho/Cr value.
The dashed line represents the phantom geometry and the solid line represents the contour at Cho/Cr > 2.5. The
sequences left to right are 2-D PRESS sequence, 2-echo SESI sequence and 4-echo SESI sequence.

that degrade the accuracy and performance
of the phantom.

Comparison of MRSI sequences

Three MRSI sequences of the same nominal
resolution were used to illustrate the utility
of the gel detail phantom. Figure 6 shows
the Cho/Cr ratio maps of a 2-D PRESS, a
2-echo SESI, and a 4-echo SESI sequence
compared to phantom geometry.

The tip of the wedge forming the high-
detail region of the phantom is intended to
show differences in high-detail accuracy be-
tween the three sequences. From Figure 6,
it is apparent that the 2-D PRESS and the 2-
echo SESI ratio maps reveal a higher choline-
to-creatine ratio extending further into the
high detail region of the phantom than in the
case of 4-echo SESI. Overall, 2-D PRESS and
2-echo SESI show better conformance to the
phantom geometry than 4-echo SESIL

One can quantitatively compare the dif-
ferent sequences by analyzing the deviation
between of area of the wedge as shown by
the T2 weighted image and the metabolite
map. For this purpose the user can choose
the suitable tumor contouring criterion for
the metabolite maps whether it is a specific
metabolite ratio (e.g. Cho/Cr, or Cho/NAA)
or z-score (e.g choline-to-NAA index).51819
In this demonstration an arbitrary Cho/Cr

> 2.5 was chosen as the tumor contouring
criterion. The metabolite maps of the three
sequences were automatically contoured at
that value and the percentage difference of
the areas was found to be 13.7%, 24.4%, and
38.3% for 2-D PRESS, 2-echo SESI, and 4-
echo SES], respectively. Due to the lack of T2
weighting, 2-D PRESS exhibits the smallest
deviation from the phantom geometry. The
larger deviations shown by multi-echo SESI
can be attributed to T2 losses accumulated
in acquiring more than one echo per excita-
tion. Such losses are progressively more ev-
ident with the increasing number of echoes
per excitation.

Comparison of k-space filters

The ability of MRSI to accurately detect tu-
mor boundaries is sensitive to factors such
as k-space sampling and filtering. Like the
T2 weighting artifacts discussed earlier, the
k-space filter parameters can greatly dete-
riorate tumor boundary accuracy in MRSI.
The phantom was used to reveal differences
in tumor delineation resulting from chang-
ing k-space filtering. Figure 7 shows the
Cho/Cr ratio maps of a 2-D PRESS scan of
the phantom reconstructed using unfiltered
and 2-D cosine filtered k-space respectively.
While the filtered dataset produces fewer
noise fluctuations in the ratio map, there

Radiol Oncol 2008; 42(4): 232-9.
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Unfiltered k-space

is a much more prominent transition zone
visible along the wedge margin. The differ-
ence in tumor delineation between the two
reconstructions is clear in the lower high-
detail region of the wedge shape.

The phantom can be used to evaluate how
the detected tumor volume is influenced by
different combinations of k-space sampling
and filtering during the development phase
of a new MRSI sequence. Furthermore, it
is useful as a quality assurance tool to en-
sure the preservation or improvement of the
quality of tumor delineation when develop-
ing an MRSI sequence or signal processing
methods.

Conclusions

Studies have shown that MRSI has the po-
tential of detecting areas of tumors growth
that were otherwise undetectable using con-
ventional imaging. However the ability of
MRSI to accurately represent tumor ge-
ometry is not always clearly defined by its
nominal voxel size, which is influenced by
many imaging and processing parameters.
It is therefore important to understand and
quantify such ability if MRSI is to be used
with radiotherapy planning. In this work a
detail phantom has been introduced to as-
sist in the process of improving the ability of
the spectroscopic imaging sequences to ac-
curately represent the geometry of tumors.

Radiol Oncol 2008; 42(4): 232-9.
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Figure 7. Comparison of the effects
of k-space filtering on tumor
delineation. The scale represents
the Cho/Cr value. The dashed line
represents the phantom geometry
and the solid line represents the
contour at Cho/Cr > 2.5.

The phantom was developed for assess-
ing the performance of MRSI sequences.
Traditionally, MRSI phantoms are suscepti-
ble to magnetic susceptibility artifacts and
wall-related partial volume artifacts arising
from their building material. The use of a
porcine gel phantom minimizes the suscep-
tibility artifacts, and the lack of a physical
compartmental wall eliminates the associ-
ated partial volume artifacts.

The phantom was shown to be successful
in demonstrating the differences in tumor
boundary definition shown by three MRSI
sequences of the same nominal resolution.
It was also used to show the differences
resulting from applying different k-space
filters to the same sequence. There are a
number of imaging and filtering parameters
that can influence high-resolution contrast
of an MRSI sequence. For example, harsh k-
space filtering parameters tend to minimize
the signal at the edges of k-space. Similarly,
increasing the number of echoes acquired
per excitation will produce a T2 weighted
k-space, resulting in decreased contrast at
high spatial-resolution in the metabolite
maps. While a sequence may be designed
to achieve a desired nominal resolution, the
above mentioned factors can influence the
spatial accuracy of tumor boundary deline-
ation to an extent which may not be intui-
tive to the user. The phantom introduced
in this work can be used as a development
tool to investigate the effects of those im-
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aging and filtering parameters on the accu-
racy of tumor delineation before applying
the developed sequences clinically. Finally,
the reduced artifacts associated with using
porcine gel coupled with its relative ease of
construction make this kind of phantom a
viable option for evaluating the perform-
ance of MRSI sequences in both clinical
and scientific settings.
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Kaksen je najpogostejsi mamografski videz T1a in T1b
invazivnih rakov dojk?

Podkrajsek M, Zgajnar J, Ho¢evar M

Izhodisce. Podatki o mamografskem videzu pod 1 cm velikih invazivnih rakov dojk (RD) so
skopi. Avtorji uporabljajo razlicna merila. Namen nase raziskave je bil ugotoviti najpogostej-
$i mamografski videz majhnih invazivnih RD (T1a in T1b).

Bolniki in metode. V raziskavo je bilo vkljucenih 100 Zensk s 102 invazivnim RD, manjse
velikosti (1-10 mm), ki smo jih nasli pri mamografiji na Onkoloskem institutu v 16 mesecih.
Mamografski videz smo opisali kot: tumor, tumor s mikrokalcinacijami, samo mikrokalci-
nacije in drugo (asimetri¢na zgostitev, arhitekturni nemir).

Rezultati. Najpogosteje smo nasli tumor brez kalcinacij (60/102; 59%). Pri 12/102 (11%) je bil
viden tumor s kalcinacijami. Samo mikrokalcinacije so bile ugotovljene pri 12/102 (11%) ter
asimetricna zgostitev in arhitekturni nemir pri 18 invazivnih RD (18%). Najve¢ invazivnih
RD (44/60) je imelo videz zvezdastega tumorja. Odstotek tipa razvejanih mikrokalcinacij je
bil visji pri Zenskah pod 50. letom starosti.

Zakljucek. NajpogostejSe mamografski videz majhnih invazivnih RD je ne glede na starost
bolnic zvezdast tumor. Kalcinacije z/brez tumorja so pogostejse pri zenskah pod 50. letom
starosti.

Radiol Oncol 2008; 42(4): I-VIIL



11 Slovenian abstracts

Radiol Oncol 2008; 42(4): 181-6.

Obliterativna hepatokavopatija — ultrazvocna
in kavografska diagnostika - prikaz primera

Kutlu R

Izhodiscéa. Obliterativna hepatokavopatija je relativno nov pojem, ki definira primarno
trombozo spodnje votle vene in membranozno obstrukcijo spodnje votle vene pri Budd-
Chiari sindromu.

Prikaz primera. Prikazan je primer kavografskih in ultrazvo¢nih sprememb pri popolni
zapori spodnje votle vene pri 36 letni bolnici, ki je bila pregledovana zaradi diagnostike
posledic B hepatitisa.

Zakljucki. Ta bolezen je bila dosedaj prvenstveno zdravljena s kiriurSkimi posegi, npr. z
portalno-mezentericnim sistemskim odvodom (shuntom) ali s presaditvijo jeter. V zadnjem
casu pa se v takih primerih enako uspesni tudi interventni radioloski posegi, kot sta trans-
jugularni intrahepaticni portosistemski odvod in perkutana angioplastika jetrnih ven s
postavitvijo zilnih opornic.
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Gastrointestinalni stromalni tumor zZelodca

Zokalj I, Culinovié-Caié R, Magas Z, Pavéec Z, Saghir H, Igrec J, Marotti M

Izhodisca. Gastrointestinalni stromalni tumorji (GIST-i) so najbolj pogosti mezenhimalni
tumorji prebavnega trakta. Ne moremo jih preprosto deliti na benigne in maligne, ker je
veliko vmesnih oblik. Na potek bolezni znatno vpliva njihova velikost in mitotska aktivnost,
prav tako mesto, kjer se pojavijo. Najdemo jih kjerkoli vzdolz prebavnega trakta, v mezente-
riju ali omentumu. GIST-i so najveckrat benigni tumorji, v 70-80% pa se pojavijo v Zelod¢ni
steni. V ¢lanku predstavljamo primer 70-letne bolnice z Zelod¢no obliko GIST-a.

Prikaz primera. Pri bolnici smo naredili ultrazvo¢no preiskavo trebuha zaradi tipljive zatr-
dline v epigastriju. Videli smo vecinoma hiperehogeno okroglo maso z majhnimi hipoeho-
genimi areali v centralnem delu. Preiskava z racunalnisko tomografijo pa je pokazala veliko
ekspanzivno maso, heterogene strukture v Zelod¢ni steni. Tumor je kazal vedji atenuacijski
koeficient na periferiji in nizji v centralnem delu. Med operativnim zdravljenjem smo od-
stranili velik ekzofiticen tumor Zelod¢ne stene. Diagnozo GIST Zelodca smo postavili po
patohistoloskem in imunohistokemi¢nem pregledu tumorja.

Zakljucki. GIST-i so statisticno redki tumorji (0,1%-0,3% vseh gastrointestinalnih tumor-
jev), a ko najdemo bolnika z okroglo, vecinoma ekzofiticno tumorsko maso na steni ga-
strointestinalnega trakta ali peritoneja, moramo pomisliti tudi na GIST. Z ultrazvokom in
racunalnisko tomografijo lahko postavimo klinicno predoperativno diagnozo in opredelimo
razsirjenost bolezni.
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Casovna odvisnost uc¢inkov elektri¢nih polj
na celicno membrano.
Kriticni pregled pomena trajanja elektri¢nih pulzov
in njihova terapevtska uporabnost

Teissié J, Escoffre JM, Rols MP, Golzio M

Izhodisca. Elektroporacija je ena od nevirusnih metod vnosa molekul v celice tkiva in
tumorje. Uspesno se uporablja za dostavljanje kemoterapevtikov in tudi genov. Metoda je
uporabna pri zdravljenju tumorjev kot tudi pri genski terapiji. Prispevek obravnava ¢asovno
komponento elektroporacije pri vnosu malih molekul (< 4 kDa) in procese, ki vplivajo na
vnos DNA v celice in vivo. Opisani so procesi, ki se dogajajo pred elektroporacijo, med njo
(ms) in po njej (ms in h), pri prenosu DNA v celico. Ta proces je sestavljen iz ve¢ dogodkov,
ki imajo dobro definirano kinetiko. Ne moremo ga opisati kot dogodek, ki tvori luknje v
celiéni membrani, ne kot samo dvostopenjski proces.

Zakljucki. Hitri dogodki so v ¢asu ns, in so pod vplivom zunanjega elektri¢nega polja,
medtem ko so pocasnejsi dogodki povezani z metabolizmom membrane. Zato je nadaljne
raziskovanje dogodkov na membrani pod vplivom elektri¢nih polj pomembno za varno
uporabo elektroporacije v kliniki.
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Prospektivna raziskava kakovosti Zivljenja bolnikov
po kombiniranem zdravljenju raka danke

Velenik V, Oblak I, Anderluh F

Izhodis¢a. 1z porocil v literaturi ni razvidno, da bi trajna stoma poslabsala kakovost Zivljenja
bolnikov z lokalno napredovalim rakom danke (T3-4 in/ali N+). Nas namen je bil primerjati
kakovost Zivljenja bolnikov z abdominoperinealno amputacijo danke in bolnikov z ohra-
njeno kontinuiteto ¢revesa, zdravljenjih s predoperativno radiokemoterapijo v prospektivni
raziskavi faze II.

Bolniki in metode. 57 bolnikov je bilo obsevanih 5-krat tedensko in z dnevnim odmerkom
1,8 Gy do skupne doze 45 Gy. Soc¢asno z obsevanjem so prejemali peroralno kemoterapijo s
kapecitabinom v odmerku 825 mg/m?/12 ur. Operacijo smo nacrtovali 4-6 tednov po zaklju-
ceni predoperativni radiokemoterapiji. Po operaciji so bolniki prejeli 4 kroge kemoterapije.
Pri ocenjevanju kakovosti Zivljenja so bolniki, ki so bili po > 2 letih sledenja brez znakov
ponovitve bolezni, izpolnili vprasalnika, ki ju je razvila European Organisation for Research
and Treatment of Cancer (EORTC): prvi je bil specificen za bolnike z rakom (EORTC QLQ-
C30) in drugi za bolnike z rakom debelega crevesa in danke (EORTC QLQ-C38).

Rezultati. Vprasalnik je izpolnilo 28 od 37 primernih bolnikov (87,5 %). Srednji ¢as od ope-
racije do izpolnjevanja vprasalnikov je bil 35 mesecev. Pri nobenem vprasanju iz vprasalni-
kov EORTC QLQ-C30 in EORTC QLQ-C38 med skupinama ni bilo statisticno pomembnih
razlik v srednjem Stevilu zbranih tock.

Zakljucki. Razlike v kakovosti Zivljenja med bolniki s trajno stomo in bolniki z ohranjenim
analnim sfinktrom nismo zasledili.
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Obvladovanje neZelenih ucinkov na kozo s kremo z
vitaminom K1 pri bolnikih zdravljenih s cetuksimabom

Ocvirk J, Rebersek M

Izhodisca. Cetuksimab je ¢lovesko-misSje monoklonalno protitelo proti receptorju za epi-
dermalni rastni dejavnik (EGFR). V klini¢nih raziskavah se je izkazal za ucinkovitega pri
Stevilnih malignih obolenjih. Ob uporabi inhibitorjev EGFR so pogosti nezeleni ucinki na
kozi, med katerimi je najpogostejsi akniformni izpuscaj. Pri nekaterih bolnikih opazimo
tudi kserozo, ekcem, fisure, teleangiektazije, spremembe nohtov in paranihijo, hiperpi-
gmentacija pa je bolj redka. Z dobrim obvladovanjem nezelenih ucinkov na kozo pomaga-
mo bolnikom in izboljsamo kakovost Zivljenja. V vecini primerov je uc¢inkovita standardna
uporaba topicnih ali sistemskih antibiotikov ter protivnetnih zdravil. Klju¢nega pomena pri
obvladovanju kozne toksicnosti sta edukacija bolnikov pred pricetkom zdravljenja ter hitro
in u¢inkovito ukrepanje ob prvih znakih nezelenih ucinkov na kozo.

Namen pricujoce raziskave je bil ocenjevanje nezelenih ucinkov na kozo med zdravljenjem
s cetuksimabom in ugotavljanje ucinkovitosti kreme z vitaminom KI1.

Metode. Od septembra 2006 do avgusta 2007 smo zdravili 30 bolnikov z razsejanim rakom
debelega ¢revesa in danke s cetuksimabom in kemoterapijo, ki so imeli tudi akniformni iz-
puscaj zaradi zdravljenja. Sledili smo jih vsaj tri mesece, enkrat tedensko. Za obvladovanje
akniformnega izpus¢aja smo uporabljali kremo z vitaminom K1 in ureo (Reconval K1%).
Bolniki so jo priceli uporabljati neposredno po ugotovljenem pojavu kozne toksicnosti.
Kozne neZelene uc¢inke smo ocenjevali glede na NCI CTCAE, ver. 3.

Rezultati. Sest od 30 bolnikov je imelo akniformni izpuicaj tretje stopnje, 18 druge in 6
prve stopnje. Reconval K1® smo uporabljali dvakrat dnevno. Pri vseh bolnikih smo opazili
izboljsanje nezelenih uc¢inkov na kozi. Srednji ¢as do izboljsanja je bil 8 dni in 18 dni do
znizanja stadija nezelenih uc¢inkov vsaj za eno stopnjo.

V nasprotju s podatki o do sedaj zdravljenih bolnikih s cetuksimabom, pri katerih je na-
stopila 3. stopnja kozne toksicnosti ter je bilo pri vseh priporoceno in tudi nujno znizanje
odmerka cetuksimaba, pa pri nekaterih nasih bolnikih to ni bilo potrebno. Pri samo 3 od 6
bolnikov s 3. stopnjo koZzne toksi¢nosti smo morali zniZzati odmerek cetuksimaba.

Pri bolnikih s 1. in 2. stopnjo kozne toksic¢nosti ni bilo potrebno zniZati odmerka ali odloziti
zdravljenja. Ob topi¢ni uporabi kreme Reconval K1® nismo opazili nobenih lokalnih ali
sistemskih nezelenih ucinkov.

Zakljucki. Po nasih podatkih je to prva objavljena raziskava o ucinkovitosti kreme z vita-
minom K1 pri zmanjsevanju nezelenih ucinkov na kozo ob zdravljenju s cetuksimabom
pri bolnikih z razsejanim rakom debelega ¢revesa in danke. Reconval K1® je uéinkovit v
obvladovanju kozne toksicnosti pri bolnikih zdravljenih s cetuksimabom. Potrebne bodo
nadaljne raziskave za ugotavljanje vpliva na kvaliteto Zivljenja in odgovore na zdravljenje.
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Metastaza ledvicnega raka v hipofizi: prikaz primera

Bisof V, Juretic A, Sari¢ N, Melada A, Perkovic Z, Rado$ M, Padovan Stern R

Izhodisca. Solitarna metastaza ledvicnega raka v hipofizije je zelo redka in le v 7% povzroca
simptome bolezni.

Prikaz primera. Opisujemo 52-letnega bolnika, ki je imel motnje vida in glavobole 3 leta po
zdravljenju metastatskega ledvicnega raka. Preiskava z magnetno resonanco je pokazala
tumor v supraselarnem podrocju, ki je pritiskal na opti¢no hiasmo. Drugih metastatskih
sprememb pa nismo videli. Bolniku smo naredili transsfenoidalno redukcijsko operacijo.
Patohistoloski pregled, ki je obsegal tudi imunohistolosko priskavo, je pokazal, da smo
odstranili metastazo svetloceli¢nega ledvi¢nega raka.

Zakljucki. Na$ primer je petindvajseti, ki je opisan v literaturi kot bolnik s simptomatsko
metastazo ledvi¢nega raka v hipofizi.
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Fantom za ocenjevanje natancnosti obrisovanja tumorjev
z magnetno resonancno spektroskopijo (MRS)

Heikal AA, Wachowicz K, Thomas SD, Fallone BG

Izhodisca. Raziskave so pokazale, da lahko z magnetnoresonancne spektroskopije (MRS)
zaznamo podrocja nenormalne aktivnosti (kot so v tumorju), ki bi jih z obicajnimi metoda-
mi spregledali. Zaradi vse vedjega zanimanja za MRS je pomembno raziskati njeno natan-
¢nost pri obrisovanju tumorjev. Kljub temu, da je bilo v izdelavo fantomov za preucevanje
ucinkovitosti MRS zaporedij vloZenega zZe precej truda, so jih vecino izdelali iz obicajnega
ali akrilnega stekla.

Material in metode. V clanku predstavljamo fantom iz nehomogene zelatine, ki smo ga
razvili za ocenjevanje zmogljivosti spektroskopskih slikovnih zaporedij pri doloc¢anju geo-
metrijskih oblik tumorjev. Fantom uporabljamo kot alternativo konvencionalnim fantomom
iz obicajnega in akrilnega stekla namenjenim MRS.

Rezultati. Fantomi iz Zelatine imajo prednost, ker je njihova magnetna susceptibilnost
blizu magnetni susceptibilnosti vode. Poleg tega v ¢lanku dokaZemo prednosti fantoma
brez predelnih sten med deli z razlicno homogenostjo. Uporabnost fantoma prikazemo s
primerjavami med razlicnimi MRS zaporedji pri isti nazivni locljivosti ter s primerjavami
med razlicnimi parametri filtriranja.

Zakljucki. Zaradi enostavne izdelave in zmanjsanih artefaktov, so fantomi iz Zelatine zane-
sljivo orodje za ocenjevanje uspesnosti MRS zaporedjij.
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Notices submitted for publication should contain a mailing address, phone and/or fax number
and/or e-mail of a Contact person or department.

Radiation oncology

January 22-24, 2009

The symposium “Advances in Technology: Practical
Aspects on IMRT and Proton Therapy” will be offered
in Chandler, Arizona, USA.

Contact ASTRO, 8280 Willow Oaks Corporate Dr.,
Suite 500, Fairfax, VA 22031; or call +1 703 502-1550;
see http://www/astro.org

Prostate cancer

February 1-5, 2009

The ESTRO multidisciplinary teaching course on pro-
state cancer will take place in Seville, Spain.

Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org

Radiation oncology

February 20-22, 2009

The international symposium “ Stereotactic Body
Radiation Therapy and Stereotactic Radiosurgery” will
be offered in Lake Buena Vista, Florida, USA.
Contact ASTRO, 8280 Willow Oaks Corporate Dr.,
Suite 500, Fairfax, VA 22031; or call +1 703 502-1550;
see http://www/astro.org

PET in radiation oncology

February 21-22, 2009

The ESTRO / EANM educational seminar on PET
in radiation oncology will take place in Brussels,
Belgium.

Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org

Head and neck oncology

February 26-28, 2009

The ”2nd International Conference on Innovative
Approaches in Head and Neck Oncology” will take
place in Barcelona, Spain.

See http:// www.estro.be

Lung cancer

March 6-7, 2009

The 10th European Congress: Perspectives in Lung
Cancer will be held in Brussels, Belgium.

See http:// www.perspectivesinlungcancer.com

Interventional radiology

March 7-12, 2009

The 34" Annual Meeting of Society of Interventional
Radiology will be held in Lake Buena Vista, Florida,
USA.

Contact ASTRO, 8280 Willow Oaks Corporate Dr.,
Suite 500, Fairfax, VA 22031; or call +1 703 502-1550;
see http://www/astro.org
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Cancer therapy

March 11-15, 2009

The NCCN 14" Annual Conference: “Clinical Practice
Guidelines & Quality Cancer Care” will be offered in
Hollywood, Florida, USA.

Contact National Comprehensive Cancer Network,
275 Commerce Drive, Suite 300, Fort Washington, PA
19034; or phone +1 215 690 0300; or fax +1 215 690
0280; or see http:// www.ncen.org

Brachytherapy

March 22-26, 2009

The ESTRO teaching course “Modern Brachytherapy
Techniques” will take place in Cairo, Egypt.

Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org

Radiotherapy

March 23-27, 2009

The ESTRO teaching course “Radiotherapy Treatment
Planning, Principles and Practice” will be held in
Dublin, Ireland.

Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org

Oncology

March 28-31, 2009

The ESTRO teaching course on combined drug-radia-
tion treatment: biological basis, current applications
and perspectives will be offered in Berlin, Germany.
Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org

Targeted therapies

April 1-5, 2009

The “4th IASLC/ASCO/ESMO International Meeting
on Targeted Therapies on Lung Cancer” will be offered
in Saint Paul de Vence, France.

E-mail: pia.hirsch@uchsc.edu
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Breast cancer

April 2-4, 2009

The ESTRO multidisciplinary teaching course on bre-
ast cancer will take place in Lisbon, Portugal.
Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org

Molecular oncology

April 26-30, 2009

The ESTRO teaching course “Molecular Oncology
for the Radiation Oncologist” will take be offered in
Santorini, Greece.

Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org

Radiation oncology

April 27-29, 2009

The international TAEA’s conference “Advances in
Radiation Oncology (ICARO)” will be held in Vienna,
Austria.

Contact ASTRO, 8280 Willow Oaks Corporate Dr.,
Suite 500, Fairfax, VA 22031; or call +1 703 502-1550;
see http://www/astro.org

Thoracic oncology

May 1-3, 2009

The European Multidisciplinary Conference in
Thoracic Oncology (EMCTO) will take place from in
Lugano, Switzerland.

Contact EMCTO Conference Secretariat, ¢/0 ESMO
Congress Department, Via Luigi Taddei 4, CH-6962
Viganello-Lugano, Switzerland; or fax +41 (0)91 973 19
18, or see www.emcto.org

Rectal cancer

May 10-12, 2009

The ESTRO multidisciplinary teaching course on evi-
dence and research in rectal cancer will take place in
Rome, Italy.

Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org
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Radiotherapy

May 10-14, 2009

The ESTRO teaching course on radiotherapy wi-
th protons and ions will be offered in Villingen,
Switzerland.

Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org

Radiotherapy

May 17-21, 2009

The ESTRO teaching course on IMRT and other con-
formal techniques in practice will be held in Milan,
Italy.

Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org

Thyroid cancer

May 27-31, 2009

The “World Congress on Thyroid Cancer” will be held
in Toronto, Canada.

Contact ASTRO, 8280 Willow Oaks Corporate Dr.,
Suite 500, Fairfax, VA 22031; or call +1 703 502-1550;
see http://www/astro.org

Clinical oncology

May 29 - June 2, 2009

The American Society of Clinical Oncology Conference
(ASCO 2009) will be offered in Orlando, USA.

E mail enews@asco.org; or see http://www/asco.org

Clinical trial statistics

June 9-12, 2009

The EORTC course “Clinical Trial Statistics for Non
Statisticians” will be held in Brussels, Belgium.

See http://www.eortc.be/Seminar/Educationpgm/
Stats2009/Default.htm

Oncology

June 20-26, 2009

The ECCO-AACR-ASCO workshop “Methods in
Clinical Cancer Research” will be offered in Flims,
Switzerland.

Contact the Workshop Coordinator Mrs. Kaat Cumps
at kaat.cumps@ecco-org.eu; or see http://www.ecco-
org.eu (go to the section Eduction/Flims/Flims11)

Radiotherapy

June 21-25, 2009

The ESTRO teaching course “Imaging for Target
Volume Determination in Radiotherapy” will be held
in Tours, France.

Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org

Radiation oncology

June 25-27, 2009

The “MASCC/ISOO 2009 International Symposium of
Supportive Care in Cancer: Multinational Association
of Supportive Care of Cancer/International Society of
Oral Oncology” will be held in Rome, Italy.

Contact ASTRO, 8280 Willow Oaks Corporate Dr.,
Suite 500, Fairfax, VA 22031; or call +1 703 502-1550;
see http://www/astro.org

Paediatric oncology

June 28-30, 2009

The ESTRO teaching course on paediatric oncology
will be offered in Brussels, Belgium.

Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org

Prostate cancer

June 28-30, 2009

The ESTRO teaching course on brachytherapy for pro-
state cancer will take place in Istanbul, Turkey.
Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org
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Radiotherapy

June 28 — July 2, 2009

The ESTRO teaching course on 2D-3D planning and
imaging will be offered in St Petersburg, Russia.
Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org

Oncology

July 2-5, 2009

The Educational Cancer Convention (ECCLU) will
be held in collaboration with European Society for
Medical Oncology in Lugano, Switzerland.

E-mail www.cmelcher@eso.net; or see www.eso.net

Lung cancer

July 31 - August 4, 2009

The “13t" World Conference on Lung Cancer” will be
offered in San Francisco, USA.

Contact Conference Secretariat International
Conference Services Ltd., Suite 2101 - 1177 West
Hastings Street, Vancouver, BC Canada V6E 2K3; or
call +1 604 681 2153; or e-mail wclc2009@meet-ics.
com; or see http://www.2009worldlungcancer.org/

Radiotherapy

August 30 — September 3, 2009
The 19t Biennial ESTRO Conference” will be held in
Maastricht, the Netherlands.
Phone +32 2775 93 40; or fax 32 2779 5494; or e-mail
events@estro.org; or see http://www/estro-events.org

Oncology

September 4-8, 2009

The “34th ESMO Congress” will take place in Vienna,
Austria.

Contact ESMO Head Office, Congress Department, Via
La Santa 7, CH-6962 Viganello-Lugano, Switzerland;
or +41 (0)91 973 19 19; or fax +41 (0)91 973 19 18; or e-
mail congress@esmo.org; or see http://www.esmo.org
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Medical physics

September 7-12, 2009

The “World Congress 2009 — Medical Physics and
Biomedical Engineering” will take place in Munich,
Germany.

See http://www. wc2009.org/world-congress-2009

Brachytherapy

September 10-12, 2009

The ESTRO teaching course “3D Image-Based
Brachytherapy for Gynaecological Malignancies’ will
be offered in Amsterdam, The Netherlands.

Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org

Radiation oncology

September 13-16, 2009

The “8th International Conference on Dose, Time and
Fractionation in Radiation Oncology” will be held in
Madison, Wisconsin, USA.

Contact ASTRO, 8280 Willow Oaks Corporate Dr.,
Suite 500, Fairfax, VA 22031; or call +1 703 502-1550;
see http://www/astro.org

Oncology

September 20-24, 2009

The “15th ECCO and 34th ESMO Multidisciplinary
Congress” will be offered in Berlin, Germany.

See http://www.ecco-org.eu

Nuclear medicine

October 10-14, 2009

The “EANM’09 Annual Congress of the European
Association of Nuclear Medicine” will take place in
Barcelona, Spain.

Contact EANM Executive Secretariat and call +43 1
212 80 30; or fax +43 1 212 80 309; or e-mail office@
eanm.org; or see http://www. eanm.org
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Radiation oncology

October 11-16, 2009

The ESTRO teaching course Evidence Based Radiation
Oncology: Methodological Basis and Clinical
Application ” will be offered in Vienna, Austria.
Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org

Lung Cancer

October 15-17, 2009

The ESTRO multidisciplinary teaching course on lung
cancer will be held in Prague, Czech Republic.
Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org

Radiobiology

October 18-23, 2009

The ESTRO teaching course on basic clinical radiobio-
logy will be offered in Toledo, Spain.

Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org

Therapeutic radiology and oncology

November 1-5, 2009

The “American Society for Therapeutic Radiology and
Oncology Annual Meeting ASTRO” will take place in
Chicago, USA.

Contact ASTRO, 8280 Willow Oaks Corporate Dr.,
Suite 500, Fairfax, VA 22031; or call +1 703 502-1550;
or see http://www.astro.org

Radiotherapy

November 15-19, 2009

The ESTRO teaching course on IMRT and other
conformal techniques in practice will take place in
Gliwice, Poland.

Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org

PET in radiation oncology

November 21-22, 2009

The ESTRO / EANM educational seminar on PET in
radiation oncology will take place in Vienna, Austria.
Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org

PET in radiation oncology

December 13-17, 2009

The ESTRO teaching course on image-guided radi-
otherapy in clinical practice will take place in Brussels,
Belgium.

Contact ESTRO office, Avenue E. Mounierlaan, 83/12,
B-1200 Brussels, Belgium; or call +32 2775 93 40; or
fax 32 2779 5494; or e-mail events@estro.org; or see
http://www/estro-events.org

Head and neck cancer

February 25-27, 2010

The multidisciplinary symposium on head and neck
cancer will be offered in Chandler, Arizona, USA.
Contact ASTRO, 8280 Willow Oaks Corporate Dr.,
Suite 500, Fairfax, VA 22031; or call +1 703 502-1550;
see http://www/astro.org

Clinical oncology

June 4-8, 2010

The American Society of Clinical Oncology Conference
(ASCO 2010) will be offered in Chicago, USA.

E mail enews@asco.org; or see http://www/asco.org

Oncology

October 8-12, 2010

The “35™" ESMO Congress” will take place in Milan,
Italy.

Contact ESMO Head Office, Congress Department, Via
La Santa 7, CH-6962 Viganello-Lugano, Switzerland;
or call +41 (0)91 973 19 19; or fax +41 (0)91 973 19
18; or e-mail congress@esmo.org; or see http://www.
esmo.org
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Nuclear medicine

October 9-13, 2010

The “EANM'10 Annual Congress of the European
Association of Nuclear Medicine” will take place in
Vienna, Austria.

Contact EANM Executive Secretariat and call +43 1
212 80 30; or fax +43 1 212 80 309; or e-mail office@
eanm.org; or see http://www. eanm.org

Therapeutic radiology and oncology

October 31 — November 4, 2010

The “American Society for Therapeutic Radiology and
Oncology Annual Meeting ASTRO” will take place in
San Diego, California, USA.

Contact ASTRO, 8280 Willow Oaks Corporate Dr.,
Suite 500, Fairfax, VA 22031; or call +1 703 502-1550;
or see http://www.astro.org

Clinical oncology

June 3-7, 2011

The American Society of Clinical Oncology Conference
(ASCO 2010) will be offered in Chicago, USA.

E mail enews@asco.org; or see http://www/asco.org

Lung cancer

July 3-7, 2011

The “14™ World Conference on Lung Cancer” will be
offered in Amsterdam, The Netherlands.

See http://www.iaslc.org

Oncology

September 23-27, 2011

The “16th ECCO and 36th ESMO Multidisciplinary
Congress” will be offered in Stockholm, Sweden.

See http://www.ecco-org.eu

Nuclear medicine

October 15-19, 2011

The “EANM’11 Annual Congress of the European
Association of Nuclear Medicine” will take place in
Birmingham, United Kingdom.

Contact EANM Executive Secretariat and call +43 1
212 80 30; or fax +43 1 212 80 309; or e-mail office@
eanm.org; or see http://www. eanm.org
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Oncology

September 27 — October 1, 2013

The “17th ECCO and 38th ESMO Multidisciplinary
Congress” will be offered in Amsterdam, The
Netherlands.

See http://www.ecco-org.eu

Lung cancer

2013

The “15™ World Conference on Lung Cancer” will be
offered in Sydney, Australia.

See http://www.iaslc.org

As a service to our readers, notices of meetings or courses
will be inserted free of charge.

Please send information to the Editorial office, Radiology
and Oncology, Zaloska 2, SI-1000 Ljubljana, Slovenia.
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ZDRUZENJE POSAMEZNIKOV, USTANOV IN ORGANIZACIJ, KI ZELIJO
MATERIALNO SPODBUJATI IN POGLABLJATI RAZISKOVALNO
DEJAVNOST V ONKOLOGIJI.

DUNAJSKA 106
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Activity of "Dr. J. Cholewa" Foundation for Cancer Research
and Education - a report for the final quarter of 2008

Docent Dr. J. Cholewa Foundation for Cancer Research and Education continues
to support the activities and advancement of oncology related sciences and is of
opinion that excellent and unorthodox ideas must not be prevented to succeed for
the simple lack of funding. It primarily supports cancer research and education ac-
tivities in Slovenia, it continues to assess carefully the requests for research grants
and scholarships submitted by Slovenian experts in oncology and other associated
scientific activities, and helps putting resulting advances in cancer therapy in
practice.

The “Docent Dr. L. Cholewa Foundation for Cancer Research and Education«
continues to support the regular publication of "Radiology and Oncology” interna-
tional medical scientific journal, that is edited, published and printed in Ljubljana,
Slovenia. This support emphasizes the need for the spread of information advances
in experimental and clinical cancer research to professionals and interested indi-
viduals in public in Slovenia and elsewhere. “Radiology and Oncology” is an open
access journal, available free of charge on its own website, thus allowing its users
and readers to access without hindrance.

The Foundation considers the support of the publication of the results from cancer
research in Slovenia and from Slovenian authors in international scientific journals
and other means of communication worldwide as one of its main activities. Its
careful assessment of requests and proposals for research grants and scholarships
submitted by experts in oncology and other associated scientific activities serves
this goal in accordance with the spread of advanced knowledge of therapy and
education in cancer.

Borut Stabuc, MD, PhD
Andrej Plesnic¢ar, MD, MSc
Tomaz Benuli¢, MD
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cancer with Arimidex: Zdmoene napredovalega
maka doje pri Zenskah po wmenopavzi. Utinkpritost pri
Bolmicah = megativeimi estrogensKimi receptovii ni bila
dokgzana razen pri tistif, Ki so imele predfiodno pozitiven
Kfinidnd odgovur na tamoKyifen.
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(wsmeriti) {ofak) ma drug tir; electrical véffuciti, vkfopiti;
spremeniti (pagoror), obmiti deugam (tof mish); to — fack
to figurmtively (v mislif] venit se na;
{0 Arimides; Adjuvantno zdrofenje zgodnjega raka
dojke s positiveind estrogensKimi receptosfi pri Zensph po
menopavet, K so se dve do tri leta adfuranine zdraile s
tamaksifencn.
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Poenostavljeno zdravljenje
Z dvema novima jakostima
140 mg in 180 mg Temodal

» Moznost prejemanja manjSega Stevila kapsul

* BoljSa sprejemljivost in sodelovanje
bolnika
Temodal O

* Natan¢no odmerjanje
* Barvne kapsule za enostavnejSo
dnevno uporabo




SKRAJSAN POVZETEK GLAVNIH ZNACILNOSTI ZDRAVILA

tme 2draviiar Tarceva 25 =g/ 100 mg/1 50 mgfiesko oblodens
tablete
Kakovestma Im KoliCinsha sestavar Era Mmsho ablolens
tableta wasbuje 25 my, 100 mg ali 150 mg sddadinita O obliks
erimbyevega Monaal
Terapevishs indikacije MNediounoteiinl b sul Zdiavie
Tocevn je Indichand za zdraviene dbolnkov z exalo napee-
dovabm & metassatshies nedrebnocednim retam phed po
stuspehiv wsa) ene preghoane hamoterapie. P poecpisovass
plavile Tarowva |0 Debs upoflevals dejvnite . povegans »
podaljfasan pes2ihvetjem  Roosteegas vpiva ta podajianje
peedivet all drugih &lindne pemambinih uEnkaov 2dravienip
o dokazad gl bonikdy @ ECFR-negativniss  tumaoty
Sak vepuine sangyle Fdravie Tarcava o v kombineoy @
gamotahinom diciano 22 zdraviene boinikov @ matastatabom
rakom tebuing sanavke P predpisovenye rdravie Tarreva e
treba upotsevati oefavnike pevezane s pocalianim predwetjem
Kaotistnega waltva na podajlanie prebivatie nivn Hokazsh &
bomnike 2 lnkaino napregovae bolezniyo
Odimerjanje im nadin Zévaylpenje 2 2drayiom
Tarceva mord sadzorovan ecdaawnik 2 Rutaami pi 2diavljerge
sha Zchrnilo Taroewa weamemn nagman) ang b prad 2aulfjem
Sizoe ab cve un po tam Kadas je potreboo samerel prilagodity
o p=anjlujeme v kotakih po 50 mg Pi solatnem pemanay
substratoy (n modolatoejey TYPIAL bO morda potrebesa axila-
@ackiey Udmerha T cajenpe edirivile Targovn Botwkom £ jsiren
OkWII0 e potnbea previdnost. e se pajavijo ok seldelsm
wdimhl price v palinw 2manjdane admeeks a b prokintay sdvay|je-
2z acvowlom Tarceva Uporaba adeavila Tarcewa pri Salaiih s
Socka jwiinn all wdwdng okvars 1ae g staaoh i aeipored e
frgoroten cnewss gadmerel zdra-
vila Tarsoya v 150 mg Frpurndems
degvnl odmered zdrnda Tarceva je 100 mg v Kombinacyl 2
oemecitabinam Pol bolniih, pri Katet ® se kol Bpuile) ¥ prvh
2 do 8 tednih 2dravienia ne osavi e Heta ponowna pestehtat
madakn)e ycbavljene 7 2dvaviion Teova
Kontralmdikackje: Huda coecb&atipvost 2o erlotink all katero
Wil pumalng sscy
Poscbna opozorila in peevidnostmd whreph Mols indukiong
CYPIAA lankn gmanjiajo ufinkovitest wlotiniba modn tavrai
CYPIAG pa ke povelao toksitnost Selasnemu adravienju s
T pdtavdl ae jo tistia eoball Bolnikas ki Radips (v tieia
wwetovatl, saj prenchajo kadel saj so plazessike koacentiocis
sriotinds pee Kaddcth rmanjlane v primeges o plazamikien
koacentraciami pri sekacich Verjetno ja da e vellkost zmasg
famga Klingno pamemtng P boatikih. ol Kamih 40 dhutes
polavea nowt w/all posbiso nepa@snjens pledni ampeoms
Aot o dopnega. kale) in vioSna, je 2dravipne ¢ 2drayiiom
Tarcevd treba prakiet) dokkr nt 2nana dlagnoza Fonike, W
» sclang pdtavie 2 stiotnlbaom = gemiitabinos |s et
siobing spremijat zaam muzmml papava toksitaostl podobes
mtarstiopikl phedni boleani Co jo ugotoylens intsisticijoks
pulbsa boluee 2vaviio Tuceva ueemo In wvedemo ustiezas
2cvavijenge. Pei prbsidou pobwvicl bolnkew & e se 2aravib
z zdtaviom Torceva. e Je pajavile criska Zmemo do Sedo
diiska 2drnvme 2 lopeesesiciom. V nekatmih primenh be ssceds
poteebng amanjiange sdmerke Yo prisearu Secke all dolgorrajne
celtke ncenpe ascreiaige ali bruhasa poveranih 2 deeadracio
22 xaravijenje & zoaaviiom Tarceva tmeba presinin = dedavacio
satregng piravitl O Sapakabam i in leekvi fni ocdpoyed| sn poradal
tecdko. Porebeo gl bolnmih x dejawnikl tvegania (odaseo
pmasgs bugih 2dravil simptomi, bolers o8 deugi Sjavnib
vkljutno z visoko stamesgol moramo, & g driska decta al
dolguinijng opimma vodi v debidrac o schayljene 2 2drayilom
Tascewd prexiniti i bolnikom zagotowitl Imteazivso intravensho
reraceaciio Doclatno pe treba gt balnilih & prastnim Weaanjem
22 razvey desvdracys spremiat fedvdno deovame in serumshe
alektolite wRljulne s halljem. Pri uporal adanila Tacewvd 0
porolal o rechih primesih jetme odpovedi. K njesemu nastanks
N laRke pripossodi pledhudne obstola Jetma bokzen all
sofzano jempnse bepatotokyitnih ecravil #r tah Dobedkih = treba
210 promisiin o sechaam sprsimljasgs jotrnega delovanja Dajane
pvavila Twroewa o treba preinill, & 3o agremembe jetrege
delovanjs %ede TEDNIe viabujeja QA0 In [N s Smemeo dajar|
oolskom ¢ redkam dedmim slank intolesasca z3 gatakiozo
Lpansko cbiika zmasline aktheeess) laksaze 36 makiorpcip
gukozs/galakinze

Medsebajno delovanje 2 deaghmi zdravill In druge oblike
interakeif Erictink se pn (judeh presnavia v jettih 2 irhiss
chokiami, primarno § TYFIAQ in v mansl men s CYPIAZ
fFrevroys sriutimba 2una) ptel poteka & CYPFIAL v frevens
CYFIAL v plutth in CYPIE) v tumbrshil iy 2 zdvayiinis
sdinkovinamtl Kise gresnavipju 8 teini eacio Jdh pavirajo all pa
30 njihov indukeolyl Sahko peicke do interakey. Erotnib je srednje
modas 2avitdles CYPIAA m CYPICR. kot tuth modan zavimke
ehurossdacie 2z UCTTAY m vitra Pri Kombinacy oigrofeksacing
ali modnegs 2aviralcn CYPTAZ npr Puvoksaminal 2 «rioticboms
 potrsbna pievidnost ¥V primecu pojava ne2elenih dogodior
povwganih 2 aiutnibem Mhiks admesk sriotindas tmanjisme
Fredhodno ab sofsano adavijense 7 xcavdom Tarcevas ™
Apremendo ofatha ralatipow suiilratoy CYPIAL, madagofamd
ernromicna nhitnoix glukoronidac ke lahko powzeog) intarakeije
2 pedrowit. b so cubatraf USTTAT in se glalags samu po Ty pobs
Motnl zavrale! aRtivnosd CYPIAS xman) o sresnova slotiniba
= 2vedajo kontenirachs srdotinia v plagmi Pri saleinem pmd-
) ulornlbx I mofaih zaviraloew CYPIAL |e zath potrelina
piwwidnost Ce jo treba, cdémerek stictniba rmasdamo, s
posebeg o) pogave toksnostl. Modni spovidusevalll akeavnost
CWAA4 gvelajn presnive elminka » pomembes dsanjige
plzemsie koncestracie eriotinibe. Sofasnoms dajargs 2daviiz
Tartowa i induktoney CYFIAS se o Hista (goglat. P bainikin
A potredineo 30t auno 20kl jenge 2 2drav Bom Tarcewa i1 mod rem
secbukiton) b CYPIAA jo tindu prarmtlils o paveddngu ndmmka do
300 mg ob skebnam speemfanju njihowe vamost Zmanjfana
dpasfavbenost e hko polayi tesd 7 drugess mdoktongi kot
0 fanitoin, Narbamazepis basbiturst nb featjasdevka Ce %
2dravitne linkayine kotmtiersse 2 etlatmibom, o petiehng
previcnost Kacar je mogole M weba razmisiel o drugih nadini
piravipemin ki ne wiljuiupmge mafnegs spodbupania skl vnasti
CYPiA4

folnibom ki jemijpge vasfarn a5 drugs Aumarinike anhiboagy.
lante. = tieta tecdng Kostrddiatt protrombinshs £as ab INR
Sofasna uperaby saveaivey Pgfitoproteing, Lot s chlospures
w veragamil jasko vodh v spvemaneso porazdeitey in/ak
sprememans  Qlofanje sitniba Za wlatimh je enadibe
amanjiasje topnosti vl oM nad S Zdravile, W spremesijo o v
sgurnpmm delu prabadl ket so pavieadsy protonike Jepate, H2
antagoniett i antacidl Ahko spremesijo togecet erlotimba m
posifiing spegme bomdso spotsbeact! Comchatatili miatintis
w zavirdlcev protomsks Crpake 1e e treba 1zoghan Utink
sofashega fajanja sriotiniie = HZ astagosistov all antesidev
2o znasl, wandar j& zmanjfana bioloSka upombinost vedetna
Jatm 46 o Veba solassamu chajenl Inh kotmtimad) gogiati
Vo Swdlj) faze B w0 bl pomembndy ublinkow gemcitabing nz
frmakokinetno sriotintha pray taka ni bl pamembess ude-
kov erfotniba na farmakokinetbko gemoitabing. Erfotmb poveda
kencantzaciis plabes  Pamsmbnih efiskoy  kardogdating sk
pakiradsely m farmakokinetko enutinba ni bilo. Xageotadin
ahko powefa koncestradijo sratniba Posembnih ulinkos
eriotnba na farmakokinetko kapecitabing ni bik

Nedelani udinki: Zefo pogoists nelalent udiski 1o Koke: lepuids) v
driska kot tud! utrupnost ascredsya, dispnej. saley olulba
mavanje. brubame. somatins. beisding v tebubu, preefiys
Auba koda suh) Keeatokompestivitls, xonjunktivals zmanjfanje
Inmine  thase depielija  gfavcbol  sevrupatin,  Siipejpnilia
flatisenca, slcpediz okorelost, preksia Pogost medefeay wéiok
S0 Qustigimestaralee hovavitve. Kevavitey & nasu, nencrmalnost
testov jetme farkoge. keratis. zanchtzoca. Redko 30 porotab
O jerrm odpovedi. Qblarno ga o peadlanosti melkega tips po
2emykah spremembah trepainic/obovi kthkih nohtih ocstopasge
echtov od kode, rasnl imesticlskl pliedni Dokzni viljulng
smutnise primest

Relien izdaje 2deavila: /50

imetndk dovoljenja za promets Koche Regetraton Limeed
S Faloon Way Shite Fask. Walwyn Cardin City ALT 1TW. \aka

Sritamja
pripravena | apnl 2008

OOOATNE INFORMACKE S0 NA YOUIO PR)
Roche farmacevisaa drutba coo
Vodoyutina testa 109 1000 | jusljana
Fovzetek glawvedh anatiinost zdwavila

o doheghiiv na wwa i nthie ol

95 GA-TAR



(7 Tarceva

CAS ZA ZIVLJENJE.

.~ DOKAZANO PODALJSA PREZIVETJE

PRI BOLNIKIH: |

@ z lokalno napredovalim ali metastatskim
nedrobnoceli¢nim rakom plju¢®

e z metastatskim rakom trebusne slinavke!'




Ze desetletje
prinasamo resitve

v Vas laboratori)'

Za podroéja:

% bioznanosti SYNGENE, INVITROGEN:
DYNAL, ZYMED, MOLECULAR PROBES, CALTAG
* dlagnostike MINERVA, MEDAC, BIOTEK
* gojenja celiénih kultur INVITROGEN-GIBCO,
TPP, GREINER in SANYD
» merjenja absorbance, fluorescence In luminiscence BIOTEK
* pipetiranja BIOKIT in BIOTEK
* |aboratorijske opreme SANYD
» Ciste vode za laboratorije ELGA LABWATER
* HPLC in GC kolon, vial in filtrov PHENOMENEX in
CHROMACOL/NATIONAL SCIENTIFIC
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UCINKOVITO, DOLGOTRAJNO OLAJSANJE BOLECIN
ZA BOLNIKE Z ORALNIM MUKOZITISOM
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Radiology and Oncology

Editorial policy

Editorial policy of the journal Radiology and
Oncology is to publish original scientific pa-
pers, professional papers, review articles,
case reports and varia (editorials, reviews,
short communications, professional infor-
mation, book reviews, letters, etc.) perti-
nent to diagnostic and interventional radi-
ology, computerized tomography, magnetic
resonance, ultrasound, nuclear medicine,
radiotherapy, clinical and experimental on-
cology, radiobiology, radiophysics and radi-
ation protection. The Editorial Board requi-
res that the paper has not been published
or submitted for publication elsewhere: the
authors are responsible for all statements in
their papers. Accepted articles become the
property of the journal and therefore can-
not be published elsewhere without written
permission from the editorial board. Papers
concerning the work on humans, must
comply with the principles of the declarati-
on of Helsinki (1964). The approval of the
ethical committee must then be stated on
the manuscript. Papers with questionable
justification will be rejected.
Manuscript written in English should be
submitted to the Editorial Office in triplica-
te (the original and two copies), including
the illustrations: Radiology and Oncology,
Institute of Oncology, Zaloska 2, SI-1000
Ljubljana, Slovenia; (Phone: +386 (0)1 5879
369, Tel./Fax: +386 (0)1 5879 434, E-mail:
gsersa@onko-i.si). Authors are also asked
to submit their manuscripts electronically,
either by E-mail or on CD rom. The type
of computer and word-processing package
should be specified (Word for Windows is
preferred).

All articles are subjected to editorial re-
view and review by independent referee

selected by the editorial board. Manuscripts
which do not comply with the technical re-
quirements stated herein will be returned
to the authors for correction before peer-
review. Rejected manuscripts are generally
returned to authors, however, the journal
cannot be held responsible for their loss.
The editorial board reserves the right to ask
authors to make appropriate changes in the
contents as well as grammatical and stylistic
corrections when necessary. The expenses
of additional editorial work and requests for
reprints will be charged to the authors.

General instructions-+ Radiology and
Oncology will consider manuscripts
prepared according to the Vancouver
Agreement (N Engl ] Med 1991; 324: 424-§,
BM]J 1991; 302: 6772; JAMA 1997; 277: 927-
34.). Type the manuscript double spaced
on one side with a 4 cm margin at the top
and left hand side of the sheet. Write the
paper in grammatically and stylistically
correct language. Avoid abbreviations un-
less previously explained. The technical
data should conform to the SI system. The
manuscript, including the references may
not exceed 20 typewritten pages, and the
number of figures and tables is limited to
8. If appropriate, organize the text so that it
includes: Introduction, Material and meth-
ods, Results and Discussion. Exceptionally,
the results and discussion can be combined
in a single section. Start each section on a
new page, and number each page consecu-
tively with Arabic numerals.

Title page should include a concise
and informative title, followed by the full
name(s) of the author(s); the institutional
affiliation of each author; the name and ad-
dress of the corresponding author (includ-
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ing telephone, fax and e-mail), and an ab-
breviated title. This should be followed by
the abstract page, summarising in less than
200 words the reasons for the study, experi-
mental approach, the major findings (with
specific data if possible), and the principal
conclusions, and providing 3-6 key words
for indexing purposes. The text of the re-
port should then proceed as follows:

Introduction should state the purpose of
the article and summarize the rationale for
the study or observation, citing only the es-
sential references and stating the aim of the
study.

Material and methods should provide
enough information to enable experiments
to be repeated. New methods should be
described in detail. Reports on human and
animal subjects should include a statement
that ethical approval of the study was ob-
tained.

Results should be presented clearly and
concisely without repeating the data in the
tables and figures. Emphasis should be on
clear and precise presentation of results
and their significance in relation to the aim
of the investigation.

Discussion should explain the results
rather than simply repeating them and in-
terpret their significance and draw conclu-
sions. It should review the results of the
study in the light of previously published
work.

Ilustrations and tables must be num-
bered and referred to in the text, with ap-
propriate location indicated in the text
margin. Illustrations must be labelled on
the back with the author’s name, figure
number and orientation, and should be
accompanied by a descriptive legend on
a separate page. Line drawings should be
supplied in a form suitable for high-qual-
ity reproduction. Photographs should be
glossy prints of high quality with as much

contrast as the subject allows. They should
be cropped as close as possible to the area
of interest. In photographs mask the identi-
ties of the patients. Tables should be typed
double spaced, with descriptive title and, if
appropriate, units of numerical measure-
ments included in column heading.

References: must be numbered in the
order in which they appear in the text and
their corresponding numbers quoted in the
text. Authors are responsible for the accu-
racy of their references. References to the
Abstracts and Letters to the Editor must
be identified as such. Citation of papers in
preparation, or submitted for publication,
unpublished observations, and personal
communications should not be included in
the reference list. If essential, such mate-
rial may be incorporated in the appropriate
place in the text. References follow the style
of Index Medicus. All authors should be list-
ed when their number does not exceed six;
when there are seven or more authors, the
first six listed are followed by “et al”. The
following are some examples of references
from articles, books and book chapters:

Dent RAG, Cole P. In vitro maturation of
monocytes in squamous carcinoma of the
lung. Br ] Cancer 1981; 43: 486-95.

Chapman S, Nakielny R. A guide to radiologi-
cal procedures. London: Bailliere Tindall; 1986.

Evans R, Alexander P. Mechanisms of
extracellular killing of nucleated mamma-
lian cells by macrophages. In: Nelson DS,
editor. Immunobiology of macrophage. New
York: Academic Press; 1976. p. 45-74.

Page proofs will be faxed or sent by E-
mail to the corresponding author. It is their
responsibility to check the proofs carefully
and fax a list of essential corrections to the
editorial office within 48 hours of receipt.
If corrections are not received by the stated
deadline, proof-reading will be carried out
by the editors.
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