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Radiotherapy error detection by treatment verification sheet
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Abstract

Purpose: This study was undertaken to investigate errors in radiation therapy process using the treatment
verification sheet as a medium for error detection.

Materials and methods: Treatment verification sheets were attached to the patient’s file folder. Each
physicist checked and marked the dosimetric part of the treatment verification sheets of each individual
patient before transferring the plan to the treatment room. Technologists verified and marked the treatment
verification sheets of all the treatment parameters from the radiation oncologist’s prescription chart and
treatment plan report before starting the first fraction of treatment. This verification was repeated every
week during the whole course of the treatment. All the errors found were corrected immediately, collected
and analyzed after the course of treatment had been completed.

Results: From May 2010 to February 2012, 1,136 cases were verified. We detected the treatment
parameter errors in 150 cases (13.2%). Seventy-one cases (47.3%) out of the errors were from mismatches
between the radiation oncologist’s prescription chart and the treatment plan report. However, these errors
did not result in significant incorrect dose to the target volume. One case received a 33.7% higher than
the intended dose to the skin due to bolus misplacement. There were 2 cases (1.3%) resulted in serious
dose errors to the target volumes. These errors were from incorrect dose calculation of Source Axis
Distance (SAD) instead of Source Skin Distance (SSD) setting, resulting in maximum dose error of 11.5%
under-dosage from the prescribed dose.

Conclusion: The treatment verification sheet is a good method for error detection and correction in
radiotherapy process. It is easy to perform and early edited before treatment execution.

Keywords : Errors in Radiation Therapy, Quality assurance, Incident report
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I. INTRODUCTION

A successful radiotherapy treatment is the
result of a combination of a good machine,
accuracy and precision of planning as well as
treatment delivery. According to ICRU report No.
24 recommendation, the aim of clinical dosimetry
must be as accurate as possible, with an

uncertainty of +5% “ Although all the mechanical
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quality assurance (QA) of the machines, treatment
planning system (TPS) calculation and dose
output are within the acceptable limits, we still
cannot be certain that radiation delivered to the
patient is correct both in dose and distribution
as planned. For example, a radiation oncologist

plans to treat a patient with bolus to only a small



specified part of a volume, and the physicist
calculates the dose prescribed by the radiation
oncologist correctly. If the technologist misread
the setup data, placing the bolus to the whole
treatment volume, the patient could receive the
wrong dose of radiation. In this case, although
the TPS calculation and output are correct, the
bolus was misplaced resulting in wrong radiation
dose to the target volume. This might affect
the surrounding normal tissues and show

complications afterwards.

Several studies *” have shown adverse
effects and serious consequences from planning
and treatment errors. In order to minimize or
eliminate these errors, communication among
teamwork members is vital. We realize that
in-person communication is the best method to
inquire about suspicious information. Nevertheless,
in-person communication is difficult to achieve
in a large and busy radiotherapy unit consisting
of multi-disciplinary team including radiation
oncologists, physicists, technologists, and nurses.
In addition, the technical aspects of diagnosis,
simulation, planning and treatment delivery are
complicated and, sometimes, time consuming.
An alternative choice of effective communication
is using the treatment verification sheet which

has been constructed by our physicists since 2010.

This study was undertaken to investigate
errors in radiation therapy process using the
treatment verification sheet as a medium for error

detection.

Il. MATERIALS AND METHODS

This study was initiated in May 2010 with the
co-operation of the radiation oncologist, physicists
and technologists. The treatment verification
sheet, developed by our physicists in 2010,
contained four parts: radiation oncologist’s
prescription, pre-treatment evaluation, treatment
evaluation, and dosimetric details. Each part
contained items of treatment planning and
delivery which served as a checklist for both the
physicists and technologists. The treatment
verification sheet is shown in Figure 1. The
treatment verification sheet was attached to the
patient’s folders until the completion of the

treatment.

The planning process started with the
radiation oncologist delineated the target volume
and contoured the organs at risk on the virtual

simulation. Then, the radiation oncologist defined

Sticker of patient name
Treatment Verification Report

Doctor oreseription (check within fiest § days)
Correct Incorrecs N/A Note

o o

o =}
. Accemsories, modifiers (mask. SUPPOTT, bolus, wedgs) R
8. Plan modification/ plan order o =]
Technologist Date Physicist

[Bre-treatment

~Total dove, dose/fraction, number of fraction
. Machise, cergy

0o oo

[T L L Note
. Pationt idontification 00 oo 0o 00 00 0o
2. Treatment location 00 oo 00O 0O OO 0O
[3. T sochnique 00 OO0 OO0 00 OO0 OO0
(8. Accessories, modifiers 0o 0C 0OC 00 09 oo
|S. Gamry survey 00 00 00 oo oo oo
(6. Fields verificstion pricr weatment OO OO OO0 OO0 00 OO0

Technologist _ Date Physicist (-, SO

Duriee treatment
e T T Sk S Wk Note

1. Patient identification 0D 0O OO0 DO OO OO0
2. Patient monitoring via OC-TV/ 00 00 00 00 DO DO
3. Jaws and MLCs movement oo oo 6o oo oo oo
4. Field and number of feld completed 10 00 OO0 OO DO OO

Fig. 1 The detail of treatment verification sheet
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the treatment goals, doses and any specification
on the prescription sheet. This sheet was also
attached to the patient’s file folders. Data on the
virtual simulation was transferred to the
radiotherapy treatment planning. Following this
processes, the physicist performed the planning
and QA tests. After reviewing and approval of the
treatment plan by both the radiation oncologist

and physicist, the treatment plan reports were

printed out for verification and the treatment was

ready to commence.

Before starting the first fraction of radiation
therapy, the physicists and technologists had to
check the first three part of the treatment
verification sheet, verifying the correctness of all
the parameters by comparing with those of
radiation oncologist’s prescription chart and the

treatment plan reports. Any incorrectness or

Table 1. Classification of errors detection from the treatment verification sheet

Errors detection Number of cases Percent
1. Misread information 85 56.7
» Mismatch of radiation oncologist prescription and 7 47.3
treatment plan report

» Simulation data incomplete 14 9.3

2. Treatment planning 14 9.3
» SSD/SAD 3 2.0

* Bolus 4 2.7

* Wedge 3 2.0

» Cone factor 3 2.0

* Energy 1 0.7
3. Plan transfer 27 18
4. Patient setup 24 16
* Bolus 4 2.7

* Wrong patient 3 2.0

» Wrong plan 2 1.3

» Change position 9 6.0

» Gantry rotation 6 4.0
Total 150 100
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discrepancy was noted down in the treatment

verification sheet.
Ill. RESULTS

During the study period, 1,970 treatment
verification sheets were analyzed. 1,136 cases
(57.7%) were verified for inaccuracy. The rest, 834
cases (42.3%), was excluded because of
increasing workloads and its importance was not
realized. We detected errors in 150 cases (13.2%).
These errors, normalized to 150 cases, were
misread information (85 cases, 56.7%), treatment
planning (14 cases, 9.3%), transfer plan (27 cases,
18.0%) and patient setup (24 cases, 16.0%). The
classification of errors detection from the
treatment verification sheet is shown in Table 1.
Most errors were minor mistakes and did not
cause discrepancies in the target or organ doses.
For example, incomplete simulation and
transferred plan data which has been corrected
before the first treatment was started. The major
errors found were bolus calculation and
placement. There were 4 cases (2.7%) of bolus
misplacement, one case received a 33.7% higher
than the intended dose to the skin. There were
3 cases (2.0%) of planning errors, planning two
dimension breast tangential fields with Source
Skin Distance (SSD) using setup information from
that obtained from a Source Axis Distance (SAD)
technique. Two of three patients had been
treated to 20 fractions before the errors were
discovered, resulting in an 11.5% under-dosage
to the target volume. The dose errors to target
volume are shown in Table 2. However, only one

error was detected in each patient.

IV. DISCUSSION

Radiotherapy is a highly sophisticated and
complex treatment. It required multidisciplinary
teamwork, utmost accuracy in planning and dose
delivery. Any error might result in severe
complications. Utilizing the treatment verification
sheet, developed by our Unit, was able to detect
the serious errors in 3 cases. However, there were
42.3% of the patients not being verified. This
reflected the vital importance of this process not
being realized by both physicists and technologists.
Other causes of failure could be due to the
increasing workloads, redundant process and
repetitive items in the treatment verification
sheet. In spite of these drawbacks and
inconvenience, it is a feasible method to detect
sources of errors. This treatment verification sheet
has to be revised, making it more precise while
maintaining the vital parameters for verification.
Radiation treatment and delivery need professional
teamwork, its essence has to be installed into

every personnel’s mind.

Table 2 The target dose errors detection from
the treatment verification sheet

Target dose errors
Cause of errors

(%)
1. SAD/SSD -11.5-1.8
2. Bolus 0.2-1.0
3. Cone factor -4.6-0.1
4. Wrong plan 0.7
5. Wrong patients 1.6
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V. CONCLUSIONS

Treatment verification procedure is an
important process in radiotherapy. The treatment
verification sheet helps to detect and edit errors
before patients are irradiated. The process does
not take time and interrupt patient service. Our
study showed that utilizing the treatment

verification sheet for error detection is feasible.
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Abstract

Backgrounds : For whole subarachnoid irradiation in patients with CSF seeding tumor, an
important factor of tumor recurrence and survival rate is adequate tumor coverage. The two common

missing area are cribriform plate and middle cranial fossa.

Objectives : To compare dose coverage at cribriform plate and middle cranial fossa from
prophylactic cranial irradiation between using lateral orbital rim isocenter and mid-brain point iso-

center technique.

Materials and Methods : The study was performed in patients having undergone cranial CT
simulation from January 2011 to February 2012. Two-lateral-opposed whole subarachnoid irradiation
was planned on CT brain images using two different points of isocenters, i.e. at mid-brain point
(point A) for plan A and at lateral orbital rim (point B) for plan B. The Varian Eclipse planning system
version 8.0 was applied. Isodose distributions were assessed at cribriform plate, middle cranial

fossa and eye lenses for each plan.

Results : All 44 patients were enrolled in this study. The median age of patients was 38 years.
Male patients were 26 (59.1% ) and female patients were 18 (40.9% ). The most common diagnosis
was CNS tumor (63.64 %). The study found that plan B significantly improved the minimum doses
at CTV and PTV (p-value = 0.001 and 0.002, respectively). Mean lens dose in plan B was more than
in plan A by 3.6 percentage points of the prescribed dose.

Conclusions : Using isocenter at lateral orbital rim for prophylactic cranial irradiation increased
the dose coverage of the minimum dose at whole brain, especially in the area of cribriform plate

and middle cranial fossa comparing with using mid-brain point isocenter technique.

Key word : Dosimetric comparison, whole subarachnoid irradiation, cribriform plate, middle cranial

fossa

Introduction

Whole subarachnoid irradiation is generally
used as prophylaxis and treatment for cancers
with a predilection for cerebrospinal fluid (CSF)
seeding, including medulloblastoma, high-risk
acute lymphocytic leukemia, central nervous
system (CNS) germ cell tumors, pinealoblastoma,

CNS lymphoma, malignant ependymoma,
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malignant choroid plexus tumor, and small-cell
lung cancer after complete remission. More
patients who are anticipated to have excellent
systemic control and have high risk for developing
CNS metastases receive prophylactic cranial
irradiation (PCI) for improving survival. The effect

of dose inhomogeneity in whole brain radiotherapy



(WBRT) is unknown, but was suspected to
contribute to disease recurrence and late

sequelae™.

The particular important area is the cribriform
plate at anterior cranial fossa, which has been
called a possible gravity-related sanctuary for

tumor cells.

From the study of Gripp et al., the patients
who were treated by two dimension radiotherapy
for whole subarachnoid irradiation, the cribriform
plates were not completely included in the

radiation fields for about 10% of cases®.

In our institution, the radiation coverage and
dose distribution at cribriform plate by using
helmet field technique according to ICRU-50

criteria were evaluated and analysed.

According to our treatment planning
methods, we followed the standard landmarks
guideline for 2D treatment planning. Nevertheless,
the cribriform plate was sometimes not entirely
included in the treatment fields for quite
considerable proportion (10% of our patients).
So, the modifications of the irradiation technique
to improve dose coverage had been proposed
e.g. additional anterior boost field, either by
photons or electrons, to increase the dose to the
subfrontal region®. With this technique, however,
a uniform dose distribution still can hardly be
achieved, especially at the edges of the anterior
field?. Due to beam divergence, the setting of
the central ray at a mid-brain point might increase
dose to the inferior edges of the treatment field.
Therefore, it may be a contributing factor to the

irradiation of the clinical target volume™. To

account for divergence, the central axis of the
radiation beam may be set to the bony canthus
(lateral orbital rim) or may be angled posteriorly
away from the eyes. By this method, the scattered
dose to the ocular lens is effectively diminished.
However, if the subarachnoid space extends
beneath the level of the ocular lenses, this
modification would not solve the problem®.
Most importantly, there has been no research
study in Thailand to investigate whether shifting
isocenter technique from mid-brain point to
lateral orbital rim would enhance the whole
subarachnoid irradiation to adequately cover the

cribriform plate and middle fossa.

Materials and Methods

This experimental study was performed at
Division of Radiotherapy, Department of Radiology,
Faculty of Medicine, Khon Kaen University,
Thailand, from January 2011 to February 2012.
This project has been approved by the Human
Ethics Committee of Khon Kaen University (HE
551003). Inclusion criteria were patients who have
undergone cranial CT simulation at Srinagarind
Hospital and volume of CT scanning covered from
the vertex of skull down to the second cervical
vertebrae. Exclusion criteria were patients who
had skull defect due to previous surgery and
patients with congenital cranial or brain
abnormalities. The statistical analysis was
performed by using the STATA software version
10.0. A p- value of less than 0.05 was considered
statistically significant. Sex, primary tumor and
location of minimum dose and maximum dose
were described by proportion. Age was described
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by median and range. Minimum, maximum and
mean dose of each organ, and received dose at
95% CTV and 5% eye lens volume were described
by median and range. Doses at each organ and
region treated by the different techniques were

compared by Wilcoxon signed-rank test.

Patients who participated in this study were
treated with the specific procedures as these

followings

1. Transfering their images to the Varian

Eclipse treatment planning system version 8.0.

2. Contouring the target volume, organs and
determining the center point of each plan. The
Clinical target volume (CTV) in this study was
defined as the brain and meninges with caudal
border at second cervical vertebra. The Planning
target volume (PTV) was generated by expanding
the CTV by 1 cm in all directions.

3. Planning the treatment for the whole
subarachnoid irradiation using different isocenters
(plan A at mid-brain point and plan B at lateral
orbital rim) applied to the same patient. For both
plans, the field size and angles were also
identically applied. The fields were designed using
bony reference marks as performed in routine
practice from digital reconstructed radiograph
(DRR) without contour information on structures
of the optimal dose coverage of the CTV, PTV,
cribriform plate, middle cranial fossa and lens.
Block contours according to osseous landmarks
were used with a 5-mm distance from middle
end of multileaf collimators (MLC) leaves to the
frontobasis and the middle cranial fossa. The

dose was prescribed to isocenter of the field.
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Field contours were digitalized to the planning
system, which is equipped with a pencil beam

algorithm.

4. Assessing minimum, maximum and mean
dose at CTV, PTV, cribriform plate, middle cranial
fossa and lens for each plan using cumulative
dose - volume histograms. For each particular
patient, the dose was normalized at 95% isodose
of the CTV and 2% of transmission dose of the

eye lenses was also calculated.

Results

Fourty - four patients were enrolled in this
study. The patient baseline characteristics are
listed in Table 1. The median age of patients was
38 years (range, 5-68 years). Of 44 patients, 59.1
% were men. The primary tumor included 28 of
CNS, 12 of hematology and 4 of lung. Two
different points of isocenters of portal beams
were applied to the same patient on each
planning. Doses at CTV, PTV, cribriform plate and
middle cranial fossa are summarized in Table 2,
doses at eye lens in Table 3 and location of

minimum and maximum dose of PTV in Table 4.

The study suggested that 30 patients were
able to receive more minimum doses at CTV in
plan B than minimum doses in standardized plan
A. Similarly, 24 patients could be improved the
minimum doses at PTV in plan B. At the same
time, 26 patients received more minimum doses
at cribriform plate by plan B than plan A, as well as
27 patients also received more minimum doses
at middle cranial fossa in plan B than plan A.
Furthermore, 34 patients received a minimum of

95 % of prescribed dose at cribriform plate with



Table 1. Baseline characteristics

Characteristics n=44
Age Median 38 vyears
Range 5-68 vyears
Gender Female 18 (40.9%)
Male 26 (59.1%)
Primary tumor Brain 28 (63.6%)
Hematology 12 (27.3%)

Lung 4 (9.1%)

Table 2. The minimum, maximum and mean doses for the CTV, PTV at cribriform plate and
middle cranial fossa

Reference points Plan A Plan B P —values
CTv Minimum 41.8 (18.7-74.3) 70.9 (26.8-97.4) 0.001
Maximum 117.6 (117.0-119.2) 118.0 (116.7- 118.9) 0.802
Mean 111.3(110.9-111.8) 111.6 (110.8-112.7) 0.066
PTV Minimum 5.7 (2.2-10.3) 8.0 (3.7-13.3) 0.002
Maximum 120.5 (119.5-121.4) 120.4 (118.8-122.4) 0.779
Mean 108.8 (106.3-109.9) 109.3 (107.4-111.0) 0.017
Cribriform Minimum 103.6 (68.6-107.8) 105.3 (96.8- 107.1) 0.028
plate Maximum 109.5 (108.1-111.4) 109.7 (108.6-111.2) 0.718
Mean 107.5 (96.8-109.2) 107.8 (105.7-108.8) 0.342
Middle Minimum 71.4 (39.4-98.1) 81.7 (57.9-103.3) 0.013
cranial Maximum 112.3(111.4-113.1) 112.0 (110.8-113.2) 0.327
fossa Mean 107.8 (106.6-109.4) 107.5 (106.6-108.7) 0.153

*Data presented as percentages of the prescribed dose for each reference points

Table 3. The minimum, maximum and mean doses at eye lens

Dose (%) Plan A Plan B P-values

Minimum 6.2 (5.5-7.0) 6.5 (5.7-7.3) 0.108

Maximum 15.8 (9.1-31.5) 28.0 (14.6-45.6) 0.001
Mean 8.3 (6.9-13.1) 11.9 (8.0-16.7) 0.002

*Data presented as percentages of the prescribed dose for both eye lenses
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Table 4. Location of minimum and maximum dose of PTV

Location Plan A Plan B

Minimum dose region of PTV Cervical region 36.4 % 29.5 %
Frontal region 20.5% 14.5 %

Ethmoid sinus 27.3% 20.4 %

Other 15.8 % 38.6 %

Maximum dose region of PTV Frontal region 45.4 % 49.9 %
Parietal region 27.3 % 27.3%

Occipital region 18.2 % 18.2%

Skin 6.8 % 2.3%

Third ventricle 23% 23 %

plan B whereas 28 patients received a minimum
of 95% of prescribed dose in plan A. Nineteen
patients also had > 95% of prescribed dose at
middle cranial fossa with plan B while 12 patients

had > 95 % of prescribed dose provided by plan A.

By using DVHs, a mean dose of 95% of CTV
and 5% lens volume for each plan can be
calculated. The average dose received by 95%
of CTV was 107 % (103-112) and 108% (100-112)
when treated with standardized plan A and plan
B, respectively. Conformity index did not appear
to be significantly different between two plans
(p = 0.058). Conversely, the mean of received
dose of 5% lens volume significantly increased
to 16% (6-80) of prescribed dose after shifting
isocenter to the lateral orbital rim (p = 0.008).

Discussion

In this study, it was found that whole
subarachnoid irradiation using the lateral orbital
rim as isocenter significantly improved the
minimum doses at CTV, PTV, cribriform plate and

middle cranial fossa than mid-brain isocenter.
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The relevant reasons for such outcomes could
be from lesser depth at frontal region than at
mid-brain region, beam profile near central axis
is deeper and less divergence than at periphery
and more proximity of lateral orbital rim to
cribiform plate. Meanwhile, lens doses were
higher which may resulted from more scattered
doses. But, the dose homogeneity of the whole

brain of both techniques was not different.

The study of Weiss et al ” studied 11 patients
using 2cm-posterior to lens as isocenter, to
evaluate dose coverage at cribriform plate and
dose to eye lenses in 3D isodose distributions.
The result showed increasing of minimum doses
at cribriform plate from 65% to 95% after shifting
eye blocks in caudal and ventral directions.
Additionally, mean dose received by 5% of
lenses was increased to 91% of the prescribed
total dose in spite of sufficient lens shielding.
Doses in the mentioned study were five times

more than figures in our study. The main reason



for yielding much different outcomes is due to

more beams in changing eye blocks technique.

Andic et al.”’ reported dosimetric data from
two dimensional helmet field whole brain
irradiation and three dimensional conformal
radiotherapy (3D-CRT). Isocenters of their plans
were located in the center of the brain and two
opposed lateral fields were used. Even though
there was inadequate space to arrange MLC
leaves between ocular lenses and retro-orbital
areas in 3D-CRT planning, the minimum doses for
both retro-orbital areas were statistically higher
for 3D-CRT plans than for 2D planning. By using
same isocenter, the maximum doses at eye
lenses were similar to our findings. He concluded
that CT simulation in WBI is significantly superior
to conventional simulation with respect to
complete coverage of the target volume and

protection of the eye lenses.

However, minimum doses at CTV and PTV
from our study were not as much as the doses
observed in study of Andic et al. A possible
explanation for this result may be from the
overlapping of PTV and MLC leaves. In our study,
MLC leaves were specifically referred to the
osseous landmarks and PTV was marginally
wider, by a centimeter added to the CTV. In our
study, the CTV of helmet field is defined as the
whole brain and meninges with the caudal border

at the second cervical vertebrae.

Other published data®” revealed a correlation
between survival and dose coverage for
medulloblastoma. They also identified that

missed areas were inferior part of frontal and

temporal lobes. So, the improvement of
minimum dose for the whole brain, especially at
cribriform plate and middle cranial fossa, may
improve survival and reduce recurrence rate in
those patients but the doses to lenses were
considerably increased. For the treatment of
medulloblastoma, total dose of 36 Gy to the
whole subarachnoid is required. So, the resulting
dose of 5% to the lenses in patients would be
about 3.5 Gy with the standardized helmet
technique and approximately 5.8 Gy with our
modified technique. Since, threshold of total
doses to the lens by fractionated radiation
therapy was about 5-6 Gy which was approximately
the reported threshold doses for cataract

formation.

Conclusions

Using isocenter at lateral orbital rim for
prophylactic cranial irradiation increased the dose
coverage of the minimum dose at whole brain,
especially in the area of cribriform plate and
middle cranial fossa comparing with using

mid-brain point isocenter technique.
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,’ High Dose Rate Brachythevrapy in

" the treatment of Uterine Cervical Cancer:
) . . o o

Incidence of Late Radiation proctitis and

\ cystitis among different schedules.

Ekapop Meennuch, MD., Tanadej Sinthusake, MD.,
Puangtong Kraiphibul, MD., Chonsanee Klaitong, MD.

Mahavachiralongkorn Hospital, Department of Medical Services, Ministry of Public Health

ABSTRACT

Purpose: This retrospective study at Mahavachiralongkorn hospital aims to explore the survival rate
and incidence of radiation proctitis as well as cystitis in patients with uterine cervical cancer treated by
high dose rate (HDR) intracavitary brachytherapy (ICRT) and also to compare the late complications
among patients receiving different HDR schedules.

Methods and materials: A hundred and sixty-eight patients with uterine cervical cancer stage IB-I1IB
treated by external beam radiotherapy (EBRT) with a median dose of 5000 cGy followed by Iridium 192
HDR brachytherapy, 500 cGy/F x 5 fractions (57 cases), 600 cGy/F x 4 fractions (59 cases) and 700 cGy/F
x 3fractions (52 cases) were enrolled in the study from January 2005 to June 2008. Most patients were
assessed by physical examination during the follow-up period.

Results: Median age of the patients in this study was 53 years (range of 28-87 years) and median
follow-up time was 63 months. Five-year overall survival was 69.0% (95% confidential interval of
64.4%-73.7%). There was no significant difference in survival among the three HDR schedules (500
cGy/F x 5F, 600cGy/F x 4F and 700cGy/F x 3F), 67.0%, 68.0% and 65.0% respectively.

The overall late radiation proctitis and cystitis rates were 17.8% and 2.3%, respectively. The incidence
of late radiation procitis in 500 cGy/F x5F group was 12.3% which is lower than those in the other two
groups, 600 cGy/Fx4F (20.3%)and 700 cGy/Fx3F (21.1%). Majority of the patients with late radiation
proctitis presented with grade 1-2, and majority of late radiation cystitis presentation was gradel. There
was no severe complication among these patients.

Conclusions: In this study, there was no significant difference of 5- years overall survival and
incidence of late radiation proctitis and cystitis among three HDR schedules.
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INTRODUCTION

Worldwide, invasive uterine cervical cancer is
the second most common malignancy in women
(after breast cancer) and accounts for nearly 500,000
cases and 250,000 case deaths per year (V. In
Thailand, uterine cervical cancer was the second
most common cancer among Thai women (after
breast cancer) with estimated 19,011 new cases in
2001-2003. The incidence was about 18.1 per
100,000 women @. It was also the second most
common female cancer in Mahavachiralongkorn
hospital, 163 new cases, in the year 2004-2006 ©.
Radiation therapy (RT) has an important role in the
management of the carcinoma of the uterine cervix.

Definitive RT gives high rate of tumor control
in patients with early-stage disease and is the
standard approach in patients with locally advanced
disecase. The treatment typically involves a
combination of external beam irradiation (EBRT)
delivered to the whole pelvis and followed by
intracavitary radiation therapy (ICRT). Overall,
reported 5-years survival rates of patients treated
with RT alone were approximately 75% to 85% for
International Federation Gynecology and Obstetrics
staging of the Cervix (FIGO) stage IB, 65% to 75%,
30% to 50% and 10% to 20% for stage II, III and
IVA, respectively @. According to some previous
studies about the complications of cervical cancer
treatment, overall incidence rate of urinary bladder
complication ranged from 8 to 12%. Severe urinary
bladder complication was about 2-6% 1%, while
the incidence rate of severe proctitis was 4-13%,
depending on the maximal radiation dose

For the past four decades, the remote control
after loading high-dose-rate (HDR) intracavitary
brachytherapy has become an acceptable treatment
technique and has increased rapidly in the recent
years, since this technique has now made it possible
to deliver intracavitary radiation in minutes instead
of hours. Moreover, with remote control after
loading equipment, radiation exposure to the
personnel is eliminated. The patients do not have to
be hospitalized for treatment, providing possible
economic advantage and delivery of treatment in
several short fractions may permit greater control
over the position of sources during treatment. The
most important concern of treatment with large HDR
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fractions is the reduction of the opportunity for
recovery of sublethal normal tissue injury and
therefore it may narrow the therapeutic ratio between
tumor control and complication 12,

In Mahavachiralongkorn hospital, the patients
with carcinoma of uterine cervix in radiation therapy
department are treated by EBRT to the whole pelvis
followed by ICRT with different HDR schedule (500
cGy/F x 5F, 600 cGy/F x 4F and 700 cGy/F x 3F).
This study was conducted to explore treatment
outcomes of these different schedules in terms of
overall survival rate and late complications of
treatment (radiation proctitis and radiation cystitis).

METHODS AND MATERIALS
Patient population

Retrospective data collection was performed
by medical record review. Three hundred and twelve
stage 0-IVB patients were referred to the
Mahavachiralongkorn hospital from January, 2005
to June, 2008. Ofthese, 144 patients were excluded
from the study (13 lost to follow-up before treatment,
30 palliative intent, 6 treatment denial, 5 treatment
from other institutes, 2 referred to other institute, 10
postoperative radiotherapy, 2 double primary cancer,
2 HIV positive, 1 stage 0, 42 stage IV, 29 persistent
tumor after treatment, and 2 with inadequate
information). The cases with persistent tumor after
radiotherapy were excluded from this study due to
variation of further treatment, such as total
hysterectomy, pelvic exenteration, chemotherapy
and most of the cases were referred back to local
hospitals for supportive treatment. Some patients
lost to follow-up and changed to alternative
medicines. These caused limitation in evaluation of
radiation complications.

One hundred and sixty-eight patients with
uterine cervical carcinoma stage IB- stage I11B were
treated by definitive RT intent. All patients
underwent a combination of EBRT followed by three
to five HDR intracavitary insertions (700 cGy/F x
3F =52 cases, 600cGy/F x 4F=59 cases, 500cGy/F
x5F =57 cases). The patients and tumor characteristics
are shown in Table 1. Median follow-up time of all
patients was 63 months (in the range of 6-90 months).



Table 1. Baseline characteristics

Characteristics N %
No. Patients 168 100
Age (years) 53 (28-87)
Median
Range 20-29 1 0.5
30-39 10 5.9
40-49 40 23.8
50-59 46 27.4
60-69 42 25
70-79 21 12.5
80-89 8 4.9
Performance status 120 71.4
ECOG 0 15 8.9
1 33 19.7
not specify
Stage 1B 7 41
A 2 1.2
1B 112 66.7
A 2 1.2
1B 45 26.8
Histology
Squamous cell carcinoma 141 83.9
Adenocarcinoma 21 12.5
Adenosquamous carcinoma 6 3.6
Grading
Well-differentiated 12 7.2
Mod-differentiated 19 1.3
Poorly-differentiated 19 1.3
Not specify 118 70.2
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Teletherapy

All patients were treated by EBRT with a cobalt
60 teletherapy unit at 80-cm source axis distance or
6-10 MV linear accelerators at 100-cm source axis
distance. The treatment schedule included a program
of 180-200 cGy/fraction/day, five days per week.
The whole pelvic total dose ranged from 4500 to
5040 cGy, with a median dose of 5000 cGy. The
majority of patients were treated with a dose of
5000cGy, some patients were midline blocked and
parametrium boosted to 5400-6000 cGy. The
technique employed was AP//PA or four-field box
technique with anterior, posterior and two lateral
fields. The usual field borders for anterior and
posterior fields were at the L4-L5 interspaces
superiorly, at the lower border of ischial tuberosity
inferiorly and laterally 1.5 to 2 cm lateral to the bony
pelvic wall. Lateral fields had anterior border at the
symphysis pubis and the posterior border at the
S3-S4 interspaces.

Brachytherapy

For HDR intracavitary brachytherapy
(Microselectron HDR Ir-192, Veenendaal,
Netherland) treatment was administered with a
Henschke or Rotterdam applicator. The ICRT was
performed weekly after completion of EBRT. In
cases of good tumor regression, HDR brachytherapy
was performed during the last week of EBRT course.
The applicator system consisted of a full set of
intrauterine tandem and pair of ovoids or intrauterine
tandem alone. Types of applicator system were
selected based on the individual’s anatomy (roomy
or cone shape vagina), and the attending staff’s
preference.

The dose per fraction was prescribed in range
of 500 cGy/F x 5F, 600 cGy/F x 4F and 700 cGy/F
x 3F. HDR brachytherapy and EBRT were never
given on the same day. During each insertion,
anterior and posterior vaginal packing were used to
maximize the distance between the sources and
posterior bladder wall or anterior rectal wall. The
Foley’s catheter was applied and filled with
radiopaque solution in the balloon. The sponge
embedded with metallic seeds was applied in rectum
for identification of the anterior rectal wall.
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HDR brachytherapy dosimetric planning was
performed for every insertion by semi-orthogonal
system with box. The computerized planning
program used was the PLATO system, developed
by Nucletron. Semi-orthogonal films were taken to
verify the placement of the applicators and to
perform the dosimetric plan. The prescribed dose
was computed at point A, which was defined at 2 cm
above the flange of the uterine tandem and 2 cm
lateral from the axis of uterine tandem. The rectal
reference point was located by metallic seeds,
obtained from the radiographs. The bladder reference
point was located at the posterior surface of the
balloon, which was filled with 7-10 cc of radiopaque
solution and pulled downward against the urethra.

Equivalent dose for use in HDR brachytherapy

For the combination of dose from EBRT and
HDR ICRT, this study used the program developed
by Nag S and Gupta N. This program was designed
to calculate the tumor and late responding tissue
equivalent doses for different HDR brachytherapy
regimens (¥, This program was developed by
incorporating the Linear Quadratic (LQ) formula to
calculate the biologically equivalent dose (BED).
To express the BED in more familiar terms, it was
reconverted to equivalent dose as if given as
fractionated irradiation at 2 Gy/fraction.

Since doses giving to normal tissue (urinary
bladder and rectum) in HDR brachytherapy
treatments are different from those given to tumor,
a normal tissue dose modifying factor (DMF) was
applied in this calculation for more realistic
equivalent normal tissue effects (DMF=0.7).

The LQ equation was used to calculate the BED
of different doses fractionation schemes, using the
o/P ratio=3 Gy for normal tissue or late effect and
o/p ratio=10 Gy for tumor or early reacting tissue 4.

Scoring of complication

The acute radiation complication criteria used
in this study was according to the Radiation Therapy
Oncology Group (RTOG) 9. The late radiation
complication criteria used in this study was the
European Organization for Research and Treatment
of Cancer (EORTC) the SOMA scale 9. These
scales include four separate elements, representing



Table 2. Staging distribution of the three HDR schedules

Stage 500cGyx5F 600 cGyx4F 700 cGyx3F
(57 cases) (59 cases) (52 cases)
B 3 (5.3%) 3 (5.1%) 1 (1.9%)
I1A 0 (0%) 0 (0%) 2 (3.9%)
1B 42 (73.7%) 38 (64.4%) 32 (61.5%)
A 0 (0%) 0 (0%) 2 (3.9%)
1B 12 (21.0%) 18 (30.5%) 15 (28.8%)
Total 57 (100%) 59 (100%) 52 (100%)

Subjective, Objective, Management and Analytical
evaluation of injury.

Grade 1 represents the most minor symptoms that
require no treatment.

Grade 2 represents moderate symptoms, requiring
only conservative treatment.

Grade 3 represents severe symptoms, which have a
significant negative impact on daily
activities and which require more
aggressive treatment.

Grade 4 represents irreversible functional damage,
necessitating major therapeutic interven-
tion.

The acute complication criterion was used to
score/grade toxicity from radiation therapy. The
criterion was relevant from day 1, the commencement
of therapy, through day 90. Thereafter, the SOMA
scale of Late Radiation Effect was utilized.

In both scoring criteria, “0” means an absence
of the radiation effects and “5” means the effects
lead to death. The “mild” toxicity was reported as
Grade 1 and “moderate” toxicity was reported as
Grade 2. The “severe” toxicity was reported as grade
3 and 4 together.

When the scores were reported in range, such
as “Grade 1-2” or “Grade 2-3”, the higher score of
the ranges were used for data collection.

RESULTS

One hundred and sixty-eight patients had a median
age of 53 years (range of 28-87 years). Most of the
cases were stage IIB, about 66.7%. Baseline

characteristics are detailed in table 1 and 2. Median
follow-up time of all patients was 63 months (the
range of 6-90 months). The overall five-year
survival was 69.0% (stage II and stage III were
70.0% and 55.0%, respectively) (Figure 1,2).

The five-year survival rates among the three HDR
schedules (500 cGy/F x 5F, 600cGy/F x 4F and
700cGy/F x 3F) were 67.0%, 68.0% and 65.0%
respectively (Figure 3). There was no significant
difference in survival among the three HDR
schedules.

Acute gastrointestinal complications

Ninety-nine patients (58.5%) developed acute
gastrointestinal (GI) complications. According to
RTOG scoring, mild (grade 1) complications were
observed in 25 patients (14.8%), moderate (grade
2) complications in 71 patients (41.9%). and severe
(grade 3) complications in 3 patients (1.8%), respec-
tively. The most common complication in 62 patients
(36.6%) was diarrhea requiring parasympatholytic
drug. Most of the symptoms could be controlled by
oral medication. There were two patients (1.2%)
who required parenteral fluid. These symptoms
occurred in a median time of 2.3 weeks after the
start of treatment (2 days - 10.6 weeks).

Acute genitourinary complications

Forty-four patients (26%) developed acute
genitourinary (GU) complications. Mild (grade 1)
complications were observed in 12 patients (7.1 %),
moderate (grade 2) complications in 31 patients
(18.3%), and severe (grade 3) complications in one
patient (0.6%). The most common symptom was
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FIGURE 2 : OVERALL SURVIVAL COMPARISION AMONG
STAGE GROUPS (168 cases)
dysuria or urgency requiring local anesthetic drugs
(17.1%). The median time to developed acute GU
complications was 3.5 weeks after the start of
radiotherapy (5 days- 11.2 weeks).

Late gastrointestinal complications

Thirty patients (17.9%) developed radiation
proctitis, the most common symptom was slight
rectal discharge or bleeding (12.5%). There was no
severe late GI complication in the study. Two patients
without definite diagnosis in medical records were
categorized as “unknown” group (Table 3).

There were seven patients (12.3%) with late
radiation proctitis in 500cGy/F x 5F group, which
were less than in other two groups, 12 cases (20.3%)
in 600 cGy/F x 4F and 11 cases (21.1%) in 700
cGy/F x3F, respectively ( Table 4).

Late genitourinary complications

Four patients (2.4 %) developed late radiation
cystitis, the most common symptom was dysurea
and frequency. All of them were in mild degree
(grade I) which could be controlled by medication.



One patient without definite diagnosis in medical
records was categorized as “unknown” group
(Table 3).

There was one patient (1.5%) with late radiation
cystitis in 500 cGy/F x 5F group, which were less
than 3 cases (5.8%) in 700cGy/F x 3F group. No
severe late complications were detected in this study
(Table 5).

DISCUSSION

In this study, we found that there was no
significant difference in five-year survival rate
among three HDR schedules. The acute GI
complication rate was 58.5%, which was rather high.
However, all of the symptoms could be controlled
by supportive treatment and the patients could
continue the whole course of irradiation.

Table 3. Late Gastrointestinal (GI) and Genitourinary (GU) complications in 168 cases

Complication Proctitis (%) Cystitis (%)
Mild 21 (12.5%) 4 (2.4%)
Moderate 9 (5.4%) 0 (0%)
Severe 0 (0%)
Unknown 2(1.2%) 1(0.6%)
Total 32 (19.1%) 5(3.0%)
Table 4. Late Gastrointestinal (GI) complications among three HDR schedules
Late radiation proctitis 500 cGyx5F 600 cGyx4F 700 cGyx3F
(57 cases) (59 cases) (52 cases)
Mild 5(8.8%) 6 (10.2%) 10 (19.2 %)
Moderate 2 (3.5%) 6 (10.2%) 1(1.9%)
Severe 0 0 0
Unknown 0 1(1.7%) 1(1.9%)
Total 7 (12.3%) 13 (22.1 %) 12 (23.0%)

Table 5. Late Genitourinary (GU) complications among three HDR schedules

o . 500cGyx5F 600 cGyx4F 700 cGyx3F
Late radiation cystitis
(57 cases) (59 cases) (52 cases)
Mild 1(1.5%) 0 3(5.8 %)
Moderate 0 0 0
Severe 0 0 0
Unknown 1(1.5%) 0 0
Total 2 (3.5%) 0 3(5.8%)
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The incidence of late radiation proctitis in
500cGy/F x 5F group was less than in other two
groups, 600 cGy/F x 4F and 700 ¢Gy/F x3F. This
might be due to lower dose per fraction which causes
less late complications.

According to the previous study of Wiboonpol-
prasert and Tangcharearnsatient ‘7, 115 cases of
cervical cancer (stage I-IV) treated at Ramathibodi
Hospital during January 1977 to September 1981
by EBRT followed by LDR Ra-226 ICRT showed
overall late GI and GU complication rates of 80.0%
and 58.0%, respectively. These were higher than the
results of this study. We reported the late GI and GU
complications of 17.8% and 2.4%, respectively.
Sangruji studied 372 cases of stage II and 324 cases
of stage III carcinoma of uterine cervix during 1981-
1986 treated by EBRT followed by LDR Cs-137 at
Siriraj Hospital. They found that overall incidence
rates of radiation procitis and cystitis were 27.6%
and 15.6%, respectively. Severe procitis occurred
in 5.1% and severe cystitis in 0.7% of the cases '®.

Accordingto the previous study of Tharavichitkul
etal 19,377 cases of locally advance carcinoma of
uterine cervix treated by concurrent chemoradio-

References

therapy followed by two different HDR schedules
Group I: 720 ¢cGyx3 F and Group II: 600cGyx4 F
at Chiang Mai University, from January 2004 to
2006 were studied. Overall survival rate for group
I and II were 98.8% and 97.3%, respectively. Five
and six patients developed grade 3-4 late GI
toxicities, respectively. No patient developed
grade3-4 late GU toxicities in Group I while two
patients developed grade 3-4 late GU toxicities in
Group II.

At the present, 500 cGy/F x 5F schedule is a
standard ICRT regimen for cervical cancer treatment
in our daily practices at Mahavachiralongkorn
hospital. In the cases that the patients have got long
waiting queues for ICRT, the attending radiation
oncologists may change the schedule from “500
cGy/F x 5F” to “600 cGy x 4F” or “700 cGy x 3F”
in order to shorten the waiting list. One limitation
of this study is some incomplete important data
because it is retrospective study. However, our team
has made the best attempt to minimize any biases
in this study. This study supports our practices that
there is no significant difference in survival outcome
and late complications among these three HDR
schedules.

1) National institutes of health Concensus Development Conference on Cervical cancer. Gynecol

Oncol 1997; 66:351-61.

2) National Cancer Institute. Cancer in Thailand vol. 5, 2001-2003, Department of Medical Services,

Ministry of Public Health, Thailand 2010.

3) Pathumthani population-base cancer registry 2004-2006, Mahavachiralongkorn Cancer Center,

Department of Medical Services, Ministry of Public Health, Thailand 2008.

4) Horiot JC, Pigneux J, Pourquier H, Schraub S, Achille E, Keiling R, et al. Radiotherapy alone in

carcinoma in the intact uterine cervix according to G.H. Fletcher guidelines: A French cooperative
study of 1383 cases. Int J Radiation Oncology Biol Phys 1988; 14: 605-11.

5) Montana G, Fowler W, Varia M, Walton L, Mack Y. Analysis of results of radiation therapy for

stage IB carcinoma of uterine cervix. Cancer 1987; 60: 2195-200.

6) Montana G, Fowler W, Varia M, Walton L, Mack Y. Analysis of results of radiation therapy for

stage Il carcinoma of uterine cervix. Cancer 1985; 55: 956-62.

7) Montana G, Fowler W, Varia M, Walton L, Mack Y, Shemanski L. Carcinoma of the cervix, stage

Ill. Cancer 1986; 57: 148-54.

i U:150330UU NSASAUIALSLASNIA:U:50TNEWAVUS:INFNg
3 U 19 aouil 1 uns1AU - DNUIBU 2556



8) Montana G, Fowler W. Carcinoma of the cervix: Analysis of bladder and rectal radiation dose and
complications. Int J Radiation Oncology Biol Phys 1989; 16: 95-100.

9) Perez CA, Breaux S, Bedwinek JM, Madoc-Jones H, Camel HM, Purdy JA, et al. Radiation
therapy alone in the treatment of the uterine cervix: Il Analysis of complications. Cancer 1984; 54:
235-46.

10) Pourquier H, Delard R, Achille E, Daly NJ, Horiot JC, Keiling R, et al. A quantified approach to the
analysis and prevention of urinary complications in radiotherapeutic treatment of cancer of the
cervix. Int J Radiation Oncology Biol Phys 1987; 13: 1025-33.

11) Perez CA, Fox S, Lockett MA, Grigsby PW, Camel HM, Galakatos A, et al. Impact of dose in
outcome of irradiation alone in carcinoma of the uterine cervix: Analysis of two different methods.
Int J Radiation Oncology Biol Phys 1991; 21: 885-98.

12) Eifel PJ. High-dose-rate brachytherapy for carcinoma of the uterine cervix : High tech or high risk?
Int J Radiation Oncology Biol Phys 1992; 24: 383-6.

13) Nag S, Gupta N. A simple method of obtaining equivalent doses for use in HDR brachytherapy.
Int J Radiation Oncology Biol Phys 2000; 46: 507-13.

14) Dale RG. The application of the linear quadratic dose-effect equation to fractionated and protracted
radiotherapy. Br J Radiol 1985; 58: 515-28.

15) Cox JD, Stetz J, Pajak TF. Toxicity criteria of the Radiation therapy oncology group (RTOG) and
the European organization for Research and treatment of canecr (EORTC). Int J Radiation Oncology
Biol Phys 1995; 31:1341-6

16) Pavy JJ, Denekamp J, Letschert J, Littbrand B, Mornex F, Bernier J, et al. Late effects toxicity
scoring: THE SOMA SCALE. Int J Radiation Oncology Biol Phys 1995; 31: 1043-7.

17) YuihIanalsziaty, 13U Gaasnados. mMzunindauasisiinmluunsanhnuagn. Noau
ﬂs:naumsﬁﬂmLm:‘ﬂﬂaummwﬁﬂam Lﬁawﬁﬁmmm%’aﬁ%wmﬁﬂﬂ W.¢1.2527: 1-25

18) ﬁW(ﬂTI LLﬁ\ﬁ% ’Jﬁ“(lﬁ ’J@MWQﬂH mﬂmau am‘mu‘n NANIIINBIUL Lidﬂ’]ﬂ&l@ﬂﬂ?j%@] Squamous
cell carcinoma 38 m 2 uae ey m 3 mmﬂsaa Telecobalt Las Selectron LDR YIIidW&l’lu”laﬂii’l"ﬁ
329l W.a. 2524-2529, MIFNILIANLTI 2532; 4: 123-9.

19) Tharavichitkul E, Klunkin P, Lorvidhaya V, Sukthomya V, Chakrabhandu S, Pukanhaphan N, et al.
The effect of two HDR brachytherapy schedules in locally advanced cervical cancer treated with

concurrent chemoradiation : a study from Chiang Mai, Thailand. J Radiat Res. 2012; 53(2):281-7

Journal of Thai Society of Therapeutic Radiology and Oncology |
Vol. 19 No. 1 January - June 2075' 37



vagmurgmsitlund
aumsriminveodldlugiosmenamsenn
ancioaldnajuazan [Fasouvuilintootioo

FACTORS PREDICTING BOWEL FUNCTION RECOVERY IN PATIENTS
AFTER OPEN COLORECTAL RESECTION SURGERY

UNAIIATNGTE NUTNR, WeLN (miwmmmj’[my’) AMENLNLNAAEAS NUINEIRANTAR
SIRIPHAN PHAMORNPON, M.N.S. (Adult Nursing), Faculty of Nursing, Mahidol University
NA.AT.AN ARANALT*, sA.gANa AN,

Advisory Committee; TIPA TOSKULKAO*, Ph.D., SUVIMOL KIMPEE*, M.Ed.,
NA.A5UNWAEAANS Taandismi

CHERDSAK IRAMANEERAT**, Ph.D.

“NIATTINITNENLIAAALAIRAT AISWEILNAANAT NINELBLNTAR

*Department of Surgical Nursing, Faculty of Nursing, Mahidol University
*NIATTIAREIAIART AUSUNNEAIRRTATIVTNE LA NUNINEAEINTAR

** Division of Surgical, Faculty of medicine Siriraj Hospital, Mahidol University

38

Abstract

Objective: To study factors predicting bowel function recovery in patients after open colorectal resection
surgery.

Methods: This study is a descriptive research design. The sample group consisted of 104 patients who
were operated with open colorectal resection technique at 4 tertiary hospitals in Bangkok, Thailand, from
May to December 2012. The data were collected by using the demographic data form, the first feeding
and ambulatory record form, the State Anxiety Inventory, and the bowel function recovery score. Descriptive
statistics, Pearson’s Product Moment Correlation, and Hierarchical regression were utilized for data
analysis.

Results: The results of the study showed that preoperative serum albumin and anesthetic technique had
positive relationship with bowel function recovery (r = .407 and r = .556, p <.01). Age and operative
time had negative relationship with bowel function recovery (r=-.535 and r=-.592, p <.01). In addition,
the time for beginning oral diet and first ambulation after operation had a significant and negative
relationship with bowel function recovery (r=-.215 and r=-.230, p <.05), whereas preoperative anxiety
was not related with bowel function recovery (r = .072, p > .05). Finally, operative time, age, time for
beginning oral diet, anesthetic technique, time for first ambulation, and preoperative serum albumin could
predict bowel function recovery in patients after open colorectal resection surgery, accounting for 58%
of the variance (R2 =.580, p <.01).

Conclusion: The data of age, preoperative serum albumin, anesthetic technique, and duration of operation
can be used as a basic data for patient care. Particularly, the early postoperative oral feeding and ambulation
can promote the recovery of bowel function.

Key words: bowel function recovery/ open colorectal resection surgery
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1uonmomsisen Cetuximab

TuwUoguSofisu:a:anosla squamous cell carcinoma

A un. Tndg inwaeas FA. UN. FTIEY NABINED
5A. WAR3 U, Useny weunTAuned 5. un. Uszialy idAasuRude
HA. UW. TALNESH 1aieziaty 3d. wey. anla Fmwunsny

pidermal Growth Factor Recepter ( EGFR) ifludiunilsvasnszuiunsdadoyaio ﬁLﬁ‘c’Jl%ﬁNﬁ’Uﬂﬁa@j‘i@iﬂ
Esuaqwaé (control of cell survival) 33n3n15ia3eusiiulaveaaad (cell cycle progression) NS¥UIUNITAIIS
vaoALden (angiogenesis) NalARBLEBTDILAA (cell migration) MIanawegnaumeusad (cellular invasion/
metastasis) cetuximab L{]uLLauauang‘Uchimeric monoclonal IgG1 antibody ﬁaaﬂqwéé’huaéwmwwwwm
#o EGFR Tneflamanmnsalunsduiu EGFR lddndluanaiifoglusisnie (endogenous ligands) Uszsnms
5-10 wh uaznelmAanisdudimahanuresihiuiu Snfsdinsedunisduiures EGFR (Intemalisation of
EGFR) dso191ilUgn1sand uaumes EGFR (down regulation of EGFR) uenannil aeengvisrewsadiinasie
m'w‘l"lmﬂL%aéﬁumwnizuuqﬁﬁuﬁ’u (cytotoxic immune effector cells) Tngrume Wwadiifinisuanseanves
EGFR (EGFR-expressing) ¥a4.aauzi3e (antibody dependent cell-mediated cytotoxicity, ADCC) losann
AleuziseAsyzwaraneviin squamous cell carcinoma d1uauaINA 90 wWesidud fin1suanieanvet EGFR
FlaifeududulunsmiwaduziSeniinsuansoanues EGFR sg3am1e immunohistochemical detection
amsunssnuluuzdesiai

g1 Cetuximab lasuniseusiadausldain 1. T¥swfunsaesedlugvreiinisgnau
dhnuesuazelulszmelne ieldsnwiile mziuadsliunsnszasluoTeazdu (locally
uziSeATwEuazane %ﬁmﬁﬁmsqﬂmmawwﬁmﬁq advanced disease) %39
Tuuwsnsgaelueionzdu (Lfcally advanced 2. Wwduaitangy platinum-based Tu
disease) lngldTauiuisdiny ézuwii’uﬁ 12 funen fthefidinienduaniiudi uas/ viessozunsnszane
2551 wagailadiinsnauudugn uay/vSoTsesuns TWeSazaulrecurrent and/or metastatic disease)

nszeluatensdu (recurrent and/or metastatic . o o ao v o
o . NALUNNELTEIMNeTdinwlasiniulans
disease) lngldsiuivenaiiviiangu platinum R - o o s 4

PR e AuAniuLarUslivantoutld Toyanisndiad
based AILATUN 23 TuNAY 2554 AUTDUILTRIT Y e a o .
Tulagiu ndlusmulsydnsnimeesen Anuasasie

v . [ Ll 2 '
141 Cetuximab TunssnwiflheugiSefsuy waranuAuATunsTdnmateysEmaalan Wy
uaznaiin squamous cell carcinoma 1 glsy Sanqu eoawside waz laniu wedmuaduy
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wWINeNslden Cetuximab dwsugtheaiainig
ShwIne1U1a11519n15 (CSMBS) auseuuLingne
asslulssindlneg ﬁmuzﬁwﬁﬁmma{wi’uﬁﬂﬁ
W aundnaninusidSnewinaruziSineuns
Uszinalneldiduwuimalunislden Cetuximab 16
pgmnzaNkazinUsylevdgeaaiugUae
dmsumssnefUasuziedsezuazainaviin
squamous cell carcinoma ﬁﬁmsqnmmawwﬁ
usdalsiunsnszangluaieaziu (locally advanced

disease) :

Tuftheuzsdsvzuazdinoviin squamous cell
AfnsgnannamizfiuddsliunsnizanglueTongdu
(locally advanced disease) Wui1 m3snwgdae
wuu concurrent lidnazdunisldenaiivringuiu
N131859d v3en13lden Cetuximab saufiunisany

'
a =

S9E AUsLANTANNANINNTRLS AN B9DE19LRE

agsltedAy
1 < v & a U a o v 1
ag1alsiany Tiunmgnansanldenaiviing
funsaresaailuadunsnnausaziansannisiden

Cetuximab $3uAUN152M8598 suTauslTmatl

1. M1 Cetuximab TumsdnendUreuzisedsue
waza1raviin squamous cell carcinoma lagli
srufunsane¥edludUasiisinisgnatsuawiziu
gelaiunsnszangluadensdu (locally advanced

disease) Wag non- nasopharyngeal %

1.1 Karnofsky performance status score
(KPS) = 80% and cisplatin is contraindicated due
to one of the following:

a. Renal impairment with creatinine

clearance < 50 mU/minute

b. Hearing impairment (definition is :

average hearing loss at 500Hz, 1,000Hz,
2,000Hz reaches more than 25 decibel)
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c. Significant peripheral neuropathy
(> grade 2 - NCI CTC AE version 4.0)
d.  Age > 70 years old
0
1.2 Cisplatin intolerance with evidence of
the first appearance in one of the following:
a. Renal impairment with creatinine
clearance < 50 mU/minute
b. Hearing impairment (definition is :
average hearing loss at 500Hz, 1,000Hz,
2,000Hz reaches more than 25 decibel)
c. Significant peripheral neuropathy
(> grade 2 - NCI CTC AE version 4.0)
d. Severe nausea/vomiting (on 5HT3
receptor antagonist/ NK1 receptor

antagonist)
1.3 191 Cetuximab 1alddiAu 8 cycles

2. T Cetuximab Tun1ssnundusussedsus
uazanAa¥lin squamous cell Taglsaunuiadl
Undangy platinum-based 1‘14&3’1']'38‘1‘7@

2.1 msndunidugn uas/ viesvezunsnszane
Iﬂaﬁ'ngu (recurrent and/or metastatic disease),
non-nasopharyngeal primary site

2.2 gUaglimelasunmssnwisieeuaiivdn
Taq wnreu Weldisumsitadeinguaeiinsnduan
Hudh way/ vieidussergnanu

2.3 Karnofsky performance status score
(KPS) > 80 %

2.4 gunsald Cetuximab AU cisplatin %39
carboplatin wag 5-FU
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Abstract

The spontaneous regression of cancer is rarely reported or proven. But occasional case reports
challenge researchers to search for the factors influence these events. More understanding may improve
cancer treatment in the future. A 48-year-old Thai woman with confirmed diagnosis of uterine cervical
carcinoma stage IIIB was treated using radiotherapy and concurrent chemotherapy. After complete
treatment for 3 months, supraclavicular lymph node metastasis was found and pathologically confirmed.
The patient refused palliative radiotherapy at the lymph node because she wanted to practice like a Buddhist
nun in the temple during Buddhist lent months. Further follow-up, spontaneous regression of metastatic

supraclavicular lymph node was found up to 18 years.

Key Words: Uterine cervical carcinoma, Metastases, Spontaneous regression
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A Thai female age 48 years presented at
Rajavithi hospital on February 25, 1990 because of
vaginal discharge and bleeding with abdominal pain.
Physical examination was done and found exophytic
cervical mass, size 5 centimeters. No supraclavicular
lymph node was palpable. Histopathological report
of the cervix on March 2, 1990 was invasive
squamous cell carcinoma, large cell keratinizing
type. Complete staging investigations including
CBC, BUN/Cr, chest radiography, scintigraphy us-
ing [131 Hippuran and cystoscopy revealed normal
findings. Vaginal examination under narcosis was
done on March 6, 1990 with one gynecological
oncologist and two radiation oncologists. The diag-
nosis of cervical carcinoma stage I1IB was made
because of extension of the tumor to right pelvic
side wall. Radiation therapy was started on March
19, 1990 using Co60 machine with whole pelvic
field, anterior and posterior parallel opposing port,
and Mitomycin-C 30mg infusion intravenously as
concurrent chemotherapy. After 40Gy/4weeks,
whole pelvic field was shield with lead block 3x10
centimeter with the dose of 10Gy/1week. Brachy-
therpy was given using RALSTRON-20B (High
dose rate Co60 source) from April 19, 1990 to May
10, 1990 with twice weekly fractions for 7 fractions
(500cGy/fraction). During May 7 to 17, 1990 ad-
ditional parametrial field boost with 10Gy/1week
was given. The patient tolerated the treatment very
well. No immediate complications were observed.

The patient came for 3 months follow-up on
June 15, 1990. Physical examination including
pelvic examination found no lesion at the cervix,
but suspected of small lymph node diameter about
0.8 centimeter at left supraclavicular area. Surgeon
was consulted for biopsy. Oral chemotherapy was
given using 5-FU tablet (100mg) twice daily for 10
days. Histopathological report of the left
supraclavicular lymph node on June 26, 1990
demonstrated metastatic squamous cell carcinoma.
Palliative radiotherapy at left supraclavicular area
was planned but patient refused. She came for
follow-up onAugust 10, 1990 with left supraclavicular
lymph node, diameter 1.5 centimeter. The patient
still refused radiation because she wanted to practice
like a Buddhist nun in the temple during Buddhist
lent months. In September 1990, she came back with
mild back pain. Lymph node diameter 2.5 centimeters
at left supraclavicular area was noted. Bone scan

showed single lesion at right sacroiliac joint,
metastasis or sacroiliitis. Chest radiograph was
normal. After Buddhist lent months, on October12,
1990, she came for forth follow-up. Physical
examination found no lymph node at left supracla-
vicular area. Regular follow-up every 2 to 3 months
was made until three years after treatment of the
primary carcinoma of cervix and no evidence of
disease recurrence was observed. The patient still
came back every 6 months up to 10 years. Yearly
check up continued until her last visit in March24,
2008. No evidence of disease observed at the last
follow-up on October 12, 2008.

Discussion

Spontaneous regression (SR) is the complete
or incomplete disappearance of a disease or cancer
with or without inadequate treatment. Everson TC
and Cole WH O proposed criteria for SR which
composes of 1.) Histopathological confirmed
diagnosis of cancer. 2.) Partial or inadequate
treatment given. 3.) Long term follow-up with no
evidence of disease. SR also includes cases of
neoplasia where the disease is not cured or remission
is incomplete or non-permanent ?. SR of cancer is
very rare and had long history of observation. In
1901 Osler W reported a case of spontancous
disappearance of the secondary growth of breast
carcinoma . After the early reports, in 1918,
Rhodenberg GL reviewed 302 cases of SR in cancer
patients ., One large study by Everson TC and Cole
WH O published a collection of 176 cases reported
during 1900 and 1964 with histological proven or
radiograph confirmed. The top four common tumors
were hypernephroma, neuroblastoma, malignant
melanoma and choriocarcinoma which represented
90 of 176 cases.

In 1990 Challis GB and Stam HJ @ reported
cases from 1966 to 1987 including leukemia,
lymphoma and retinoblastoma. The five most
common cancers with SR were hypernephroma,
lymphoma, leukemia, neuroblastoma and
retinoblastoma.

Incidence of SR at approximately 10-20 new
cases was reported in English literature worldwide
per year @. But true rate is still unknown because
some authors argued that there were many cases not
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been reported. Boyers believed that the true rate was
about one in every eighty thousand cases ©.

For gynecological cancer, SR is extremely rare.
Everson TC and Cole WH ) reported only 11 from
176 cases (6.25%). Seven cases were epithelial
ovarian carcinoma and four were endometrial
carcinoma. O’Regan B and Hirshberg C collected
504 SR cases from 1966 to 1987 and reported only
4 cases (0.08%), none of the list was cervical
carcinoma. Only 5 uterine cervical carcinoma with
SR published ©. In 2006, Gaussmann AB 7 reported
a case of uterine cervical carcinoma with multiple
metastases. Lung, pleura, bone, skin and brain
metastases were confirmed by CT and CT guided
biopsy. Palliative treatment was given but inadequate
including cisplatin 50mg/m2, except for cranial
irradiation. The patient was free of disease after 8
years. Metastasis of endometrial carcinoma with SR
was reported by Beller U in 1984 ®. Usually cases
of disseminated metastases of carcinoma of uterine
cervix and uterine corpus have grave prognosis and
5-year survival rate is 0%.
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