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Abstract: The primary liver cancer (PHC) shares a substantial morbidity and mortality throughout the world, whose
survival rate for 5 years only retains 3% to 5%. This study was to discuss the clinical efficacy of accurate radiother-
apy associated slow releasing cisplatin to the primary Liver Cancer. 80 patients with primary Liver Cancer before
treatment were randomly divided into the treatment group (n=40, medicine imbeding+radiotherapy) and the control
group (n=40, merely radiotherapy). The medicine dose of imbeding was decided by the size of tumor, the patient’s
and the general condition of the patient, All patients accepted the three dimensional conformal Accurate radiation
therapy. To evaluate the curative effect after four months’ follow-up. The effective rate (RR) and the untoward ef-
fects between the two groups were observed and compared, the overall survival (OS) was analyzed. The RR of the
treatment group was higher than the control group (77.5% vs 55.7%, x?>=4.528, P=0.03). The OS of the treatment
group was longer than the control group (13.95+0.618 months vs 10.775+0.631 months x?=10.535, P=0.001).
The untoward effects were not significantly different between the two groups. The therapy of three dimensional
conformal Accurate radiotherapy associated slow releasing cisplatin to the primary Liver Cancer can improve the
curative effect and the overall survival of primary hepatic carcinomahe patients, And the patients can tolerant the
untoward effects.

Keywords: Accurate radiotherapy, slow releasing cisplatin, tumor embedding, primary liver cancer, effective rate,
overall survival

Introduction therapies contain the Transhepatic Arterial

Embolization treatment, radiofrequency abla-

The Primary Liver Cancer (PHC) shares a sub-
stantial morbidity and mortality throughout the
world, whose survival rate for 5 years only
retains 3% to 5% [1]. The current survival rate is
even below 10% [2]. China is a high incidence
area vulnerable to the PHC. One of every two
new cases regarding PHC occurs in China, with
the high mortality rate seconded to liver cancer
[3]. Most of PHC sufferers in China simultane-
ously suffer from the chronic hepatitis B [4],
liver cirrhosis and other liver diseases. The
early stage of the PHC is not easy to discover.
When being confirmed, 80% of the sufferers
have already missed the appropriate time for
surgeries. In a few cases where surgery possi-
bility is still retained, there are approximately
50% of the sufferers had got the postoperative
recurrence or suffered distant metastasis [5].
Thus, it remains essential to research the non-
surgery therapies towards PHC. The current

tion, cryotherapy, chemotherapy, radiotherapy,
biotherapy and targeted drugs, whose curative
effects, however, are not so satisfactory [6].
Recent years witnessed the increasing clinical
research about the slow releasing drugs in
treatment of PHC and their certain achieve-
ments. This research undertakes the compari-
son between the curative effect of slow releas-
ing cisplatin associated with 3DCRT and that of
the 3DCRT. Through comparing the clinical
curative effects, survival times and untoward
reactions, this research aims at exploring the
effective clinical treatment to PHC.

Materials and methods
Selective cases

This research selects 80 cases of the PHC suf-
ferers from March of 2007 to July of 2011 in
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Table 1. Comparison between the treatment group and the control group in terms of clinical data

The Control Group

The Treatment Group

(n=40) (n=40) X P

Gender 1.257 0.262
Male 24 19
Female 16 21

Age 3.232 0.072
<60 Younger than 60 14 22
>60 older than 60 (includes 60) 26 18

Pathological patterns 1.25 0.264
PHC 34 30
Cholangio carcer 6 10

Diameter of tumor 2.813 0.094
>10cm 11 5
<10cm 29 35

Levels of Liver Functions 2.581 0.108
Level A 28 34
Level B 12 6

Viral hepatitis 1.726 0.189
Positive 33 28
Negative 7 12

Liver cirrhosis 0.392 0.531
Positive 7 5
Negative 33 35

KPS 1.805 0.179
>80 Larger than 80 (includes 80) 18 24
>80>60 Between 60 to 80 (includes 60) 22 16

the Kaifeng Central Hospital. The selection
standards are as followed: All the sufferers had
gone through the CT examination, AFP chemo-
therapy or aspiration biopsy. They should have
been scanned by CT to verify that they had the
measurable complete cytoreductions. Their
liver functions were in level A or level B (child
levels) while blood routines, renal functions all
fell into the normal range. Their electrocardio-
gram also demonstrates a normal tendency.
They should be free of any chemoradiothera-
pies and other antineoplastic treatments. They
survival times were predicted to be longer than
3 months. Their KPS was lager or equal to 60
points. Exclusion Criteria: Not suitable to radio-
therapy, liver function was in C level (child level),
renal function abnormal, Blood Coagulation
Index abnormal and suffering from diffuse liver
cancer.

Allocate 40 cases into the treatment group and
another 40 cases into the control group. The
treatment group was given the slow releasing
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cisplatin together with the 3DCRT treatment
while the control group was given the 3DCRT
treatment. The treatment group contains 19
male sufferers and 21 female ones. 5 of the
sufferers had diameters longer than or equal to
10 cm while 35 sufferers shorter than 10 cm.
22 of the sufferers were older than 60 years old
while the remaining ones were younger than
60. 30 of the sufferers had the PHC while 10
suffered from the cholangio carcer. 34 of them
were in level A of the liver function while 6 of
them in level B. 28 cases suffered from the
viral hepatitis while the remaining 12 cases
were non-viral hepatitis sufferers. 5 cases
demonstrated the liver cirrhosis while 35 cases
did not suffer from this disease. 24 cases
shared the above-80 KPS while the KPS for 16
cases was between 60 to 80 points. Regarding
the control group, there were 24 males versus
16 females. 11 sufferers had an above-11-cm
diameter while 29 cases below 10 cm. 14
cases were older than 60 years old. The remain-
ing ones were younger conversely. 34 cases
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Table 2. Comparison between the treatment group and the

control group in terms of curative effect

completely disappeared for 4
weeks. Partial Remission (PR):

The sum of products of the maxi-

Case CR PR _SD PD RR X P mum diameters and the maxi
TreatmentGroup 40 2 29 6 3 7750% 4.528 0.003 . .
mum vertical diameters of each
Control group 40 1 21 10 8 55.00%

Table 3. Comparison between the control group and the treat-

ment group in terms of total survival time

lesion reduced by over 50%,
which lasted for at least 4
weeks. Stable Disease: the sum
of products of two vertical diam-
eters for each lesion reduced by

Case Total Survival Time (Month)

X2

P more than 50% or increased by

40 13.95+0.618
40 10.775+0.631

Treatment Group
Control Group

10.535 0.001

more than 25%, which should
last for at least 4 weeks with-

suffered from the PHC while 6 cases referred to
the cholangio carcer. 28 sufferers were in the
Level A of liver function while 12 in the Level B.
33 cases were with the viral hepatitis while 7
sufferers had the non-viral hepatitis. 7 suffer-
ers in the group had the liver cirrhosis while 33
did not. 18 sufferers had the KPS above 80
points while 22 between 60 and 80 points. Two
groups of cases demonstrated no statistical
difference in terms of clinical features (Table
1).

Observation items and criteria

Researchers would visit all the sufferers in both
of the groups one time monthly. They would be
required to have the CT reexamination four
months after the treatment. The results of the
reexamination would be taken into the compar-
ison with the measurements of the targeted
lesion demonstrated by the CT films four
months before the treatment. This research
concluded the survival times and the untoward
reactions of the sufferers into a list and applied
the statistical approach to this list.

Evaluation on curative effects: four months
right after the treatment, researchers would
adopt the Response Evaluation Criteria in Solid
Tumors by WHO for assessing the curative
effects (CT would be conducted in the same
position before and after the treatment to mea-
sure the maximum diameter and vertical diam-
eter of the lesion in the same-layer image). The
purpose was to observe the response rates,
survival times and untoward reactions for two
groups.

Response rate (RR): (CR+RR)/n. Complete
Remission (CR): All the measureable lesions
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out new lesions. Progress De-

velopment: the sum of the prod-
uct of two diameters for the lesions was over
25%, or the new lesions appeared.

Overall survival: this term defines the time
between the patient’s first visit and the death
date (or the last follow-up visit).

Evaluation on the untoward reaction: Eva-
luation will be conducted based on the classifi-
catory criteria for the accurate and sub-accu-
rate untoward reactions of the anti-cancer
drugs by WHO.

Follow-up clinic approach: undertake telephone
follow-up or follow-up visit periodically. After all
courses of the treatment, undertake the visit
one time per month. Evaluate the curative
effect through CT reexamination after four
months. The last follow-up visit was conducted
in September of 2013.

Research methodologies

Drugs: Slow releasing cisplatin for implant pro-
vided by the Anhui Zhongren Technological
Limited Company, Anhui, China., Ltd with a
diameter at 0.8 mm x 2.0 mm. Each pill con-
tains cisplatin 20 mg. (Batch Number:
20071215, 20091324). The effective radius is
about 1 cm. The time of effective local concen-
tration lasts for 240 hours. The guiding device
is color Doppler ultrasound or CT.

Devices: Puncture needles for implant; 23EX
linear accelerator provided by USA Varian Inc.;
PQ6000 Spatial CT produced by Picker USA;
ACUSON X300 color Doppler ultrasound pro-
duced by Siemens.

Operational approaches: Accurate radiation
therapy: patients in two groups would be given
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Survival function
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process would define the sig-
nificance testing as a=0.05.

Outcome
Response rate

The Response Rate for the
treatment group and the
control group were respec-
tively 77.5% and 55.0%.
Comparing these two groups,

* the result turned out to be
Treatment group x?>=4.528, P=0.003, which
demonstrated the statistical

e B difference. See Table 2 for

more details.

Control group

Survival time

T T
0 5 10

Survival time (month)

Figure 1. Comparison between the control group and the treatment group in

terms of total survival time.

the 3DCRT with dose at 50 Gy (Due to the fact
that most of the sufferers had the medical his-
tory of viral hepatitis and some of the sufferers
had the liver functional abnormality or liver cir-
rhosis, the moderate radiological doses were
adopted in an attempt to reduce the possibility
of radiation induced liver injury). Slow Release
Cisplatin Implant: The doses and needle inser-
tion methods to be adopted were dependent on
the tumor size, age, general situation of patients
in the treatment group and the treatment plans.
Under the guidance of CT or color Doppler ultra-
sound, this research undertook the multipoint
punctures to implant the Cisplatin. Implant one
particular every 1 to 1.5 cm®. The 3DCRT would
start within 48 hours after the implant (obser-
vation revealed no hemorrhage, infection or
other complications).

Statistics

SPSS 13.0 would be applied as the statistical
tool for analysis on the clinical features of two
groups. The chi-square test (or Fisher Precise
Inspection Analysis) was used to analyze the
response rate. The survivorship curve was pro-
duced by the logistic regression analysis and
Kaplan-Meier method. All statistical analysis
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The total survival time for
the treatment group was
13.95+0.618 months. 95%
Cl was (12.738-15.162). The
one for the control group
was 10.775+0.631 months.
The 95% Cl was (9.538-12.012). They de-
monstrated the statistically significant di-
fference. See Table 3 and Figure 1 for details.

Untoward reactions

The untoward reactions for both groups were
reflected to: radiation induced liver disease,
liver functional abnormality and I-l1l degree of
myelosuppression. The main features were
demonstrated by the reduction of leukocytes,
I-1l degree of nausea, emesis and other gas-
trointestinal reactions. These reactions were
released after being correctly treated. Both
groups showed no obvious difference in terms
of untoward reactions. See Table 4.

Complications

2 cases of the treatment group suffered from
the circumscribed peritonitis, 1 case had the
pneumothorax. After being treated with the
anti-infectious therapy and taking enough rest,
they got released. No complications were found
in the control group.

Discussion

PHC is one of the common clinical cancers. It is
characterized by its concealed nature, high
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Table 4. Comparison between the treatment group and the control group in terms of the major untow-

ard reactions

. Rad|at|9n P Liver function- P Myelosup- P Nausea, P
Group Case induced liver . . .
) value alabnormality value pression Value emesis Value
disease
The control group 40 7 0.189 0.072 16 0.262 28 0.108
The Treatment group 40 12 21 34

severity, poor curative effect, easy relapse and
metastasis and difficult treatment. The morbid-
ity and mortality both go up gradually. Current
treatments offered to this disease contain sur-
geries, radiotherapy, chemotherapy, biothera-
py, radiofrequency ablation, freeze, interven-
tion and others, despite of the poor curative
effects. The external beam radiotherapy tech-
nology can be applied via certain processes,
including radiotherapy for the entire liver, local
radiotherapy, the entire liver moving strip radio-
therapy, local superfractioned radiotherapy,
3DCRT and accurate intensity modulated
radiotherapy, among which the accurate radio-
therapy remains the mainstream technology
for the external beam radiotherapy. The hepat-
ic tissues are subjected to the late-response
tissue category [7]. The hepatocellular carci-
noma will not vary in the earlier stage of the
treatment, which will subsequently shrink or
disappear from 2 to 3 months after the treat-
ment [8]. Cisplatin is the poisonous substance
with broad spectrum, aperiodicity and specific-
ity, which has been widely applied to the gas-
trointestinal tumors [9]. The conventional phar-
macy intravenous only retains the limited drug
concentration when it reaches the local lesions
of the tumors, leading to its difficulty of effec-
tively Killing the tumor cell [10]. Increase of the
doses and enhancement of the plasma con-
centration, however, will inevitably strengthen
the severe untoward reactions in stomach and
intestine, renal and the nervous system, result-
ing in the limited clinical application [11]. The
sustained-release and controlled-release prep-
arations belong to the third generation dosage
forms, which bury the traditional medication
packages into some certain matrixes or carri-
ers. They utilize the matrixes’ functions of
absorption, increasing viscosity, connecting
scaffolds or membrane barrier to stabilize the
drugs and to extend the releasing speed. The
reaction time will also be prolonged while the
toxicity will be reduced [12]. The slow-release
dose for implant has the following advantages:
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(1) Clear Target: Directly implant the drugs into
the tumor body via percutaneous injections.
The drug concentration in the focal area is obvi-
ously higher than the one of intravenous injec-
tion. The local drug concentration in the tumor
body is enhanced as well. (2) Control- and
Sustained-Release Effect: Stabilize the drug
concentration while avoid the “Valley Phe-
nomenon”. (3) Safety: Effectively decrease
the cisplatin content in blood so that the poi-
sonous effect will be mitigated. (4) Effec-
tiveness: High local drug concentration with
positive curative effect. Some researchers
like Liu Huading contended [13]. The drug con-
centration in the implant area of the tumor
body was conspicuously higher than the one of
the intravenous injection which leaded to the
extension of the reaction time of the drugs in
the local area, the increase of intensity, the
lower cisplatin content in blood, and the
decrease of poisonous effects [14]. (5) Long
residual action: The drugs belong to the slow-
release doses. Cisplatin will be released
smoothly and evenly with the effective local
concentration time at as long as 240 hours.
Thus, the slow-release doses for tumor body
implant contributed to solving the problem of
drug targetability, which helps to overcome the
difficulty to retain the effective concentration
for long time because of the short half-life peri-
od, and to settle down the problems of strong
untoward reactions.

3DCRT is the mainstream technology for the
liver cancer external radiation. According to
reports from corporations like Park, the effec-
tive curative rate for 3D-CRT on PHC is ranging
from 50% to 70% [15]. In this experiment, the
response rate for the radiotherapy group is
about 55%, which is consistent with the litera-
tures. The curative effect of the radiotherapy is
strongly associated with the radiotherapy dose
[16]. Takayama offered the conformal radio-
therapy to 13 sufferers of PHC. When the aver-
age dose was smaller than 60 Gy, RR was about
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45.5%. When the average dose was larger than
60 Gy (included 60 Gy), the RR was 71.4% [17].
In this research, the radiotherapy dose was 50
Gy, with the response rate at 55%. The result is
consistent with the one of literatures. The major
complications for liver radiotherapy are the
radiation-induced hepatic injuries despite of
the distinguishing incidence rates [18].
According to Balter, when the radiotherapy
dose was larger than 60 Gy (included 60 Gy),
the incidence rate was obviously enhanced
[19]. In an attempt to prevent the radiation-
induced hepatic injuries with Il degree or above,
the radiotherapy condition should be set as
V30<60% [20]. Major reason leading to the fail-
ure of liver treatment was the failed effort for
local control of the tumors [21]. If the local and
regional control over the liver cancer can be
more effective, the survival rate for patients will
obviously be improved. Therefore, how to
improve the curative effect while reduce the
incidence rate of radiation-induced liver dis-
ease (RILD) remains a puzzle for the
oncologists.

In this experiment, the treatment group was
given the treatment of 3DCRT and of the slow-
release cisplatin for tumor body implant. The
control group was given the treatment of
3DCRT. The result revealed that the response
rate for the treatment group was 77.5% while
the one for the control group was 55.0%.
Comparing two groups, x?=4.528, P=0.003.
Two groups demonstrated the statistically sig-
nificant difference. If these two treatments
were combined, the response rate would be
severely improved. Radiation-induced hepatic
injury: The treatment group 12/40, the control
group 7/40, P=0.189. Bone marrow suppres-
sion: The treatment group 21/40, the control
group 16/40, P=0.262. Digestive Symptoms:
The treatment group 34/40, the control group
28/40, P=0.108. Liver dysfunction: The treat-
ment group 22/40, the control group 14/40,
P=0.072, no statistically significant differenc-
es, no differences between two groups in terms
of untoward reactions. According to Takayama,
when applying the conformal radiotherapy to
curing the PHC, if the average dose was higher
than 60 Gy (included 60 Gy), the response rate
was about 71.4%. If the radiotherapy dose was
higher than 60 Gy (included 60 Gy), the inci-
dence rate of the radiation-induced hepatic
injury obviously went up. The result of this
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research demonstrated that if the radiotherapy
dose was 50 Gy and the response rate was
77.5% when jointly applying two treatments,
the incidence rates of the radiation-induced
hepatic injury for two groups showed no clear
differences, which proved that the combination
of two treatments could effectively enhance
the curative effect without untoward reactions
increased. Most of the PHC sufferers also had
the chronic hepatitis B, cirrhosis of liver, portal
vein tumor thrombus and others. Their liver
reserve capacity was quite poor. It is possible
to properly reduce the local radiotherapy dose
while retain the curative effect at the same
level. The reduction of the incidence of radia-
tion-induced hepatic injury is expected, which
prolongs the sufferers’ progression-free surviv-
al and improves their life qualities. Certain
social benefits are generated thereby.

The results of this research demonstrated that
the combination of both 3DCRT and slow-
release cisplatin for tumor body implant as
treatment of PHC was able to improve the cura-
tive effect, if compared to the adoption of
3DCRT. The sufferers’ total survival time can be
therefore prolonged. (1) The slow-release for-
mation for tumor body implant enables the
local drug concentration in lesion to retain at a
comparatively high effective concentration.
The curative effect is expected to improve. (2)
Cisplatin has the function of sensitivity
enhancement for radiotherapy. The slow-
release cisplatin for tumor body implant can
slow down and even the release of cisplatin, so
that the repair of DNA of liver cancer cell can be
suppressed and the sensitivity for radiotherapy
gets continuously improved. (3) The combina-
tion of two treatments can effectively improve
the curative effect. Benefiting from this, the
local radiotherapy dose is properly reduced and
the incidence of radiation-induced hepatic inju-
ry collapse. This research believes that the
3DCRT combined with the slow-release cisplat-
in for tumor body implant can be more effective
in improving the curative effect, prolonging the
total survival time and suppressing the untow-
ard reactions, if compared to the 3DCRT only.
The combination of 3DCRT and slow-release
cisplatin for tumor body implant is the effective
methods to cope with the PHC. Yet, this
research is a small sample research, whose
conclusion still needs to be verified clinically.
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