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Background: Ruptured cerebral aneurysm is a catastrophic stroke. The surgical
clipping and endovascular coiling are standard treatments to prevent rebleeding. There are
strong evidences to support that endovascular coiling offers better outcome over surgical

clipping. However the cost of coiling procedure weight against its clinical benefit.

Objective: To compare the cost-effectiveness of endovascular coiling to surgical

clipping in ruptured cerebral aneurysm patients in context of Thai health economic system.
Study design: Markov model analytic
Setting: King Chulalongkorn Memorial Hospital

Research methodology: The Markov model was used to estimate the relevant
treatment costs and outcome of ruptured cerebral aneurysm patients. The model input were
retrieved from systematic reviews. Outcomes measurement, the clinical outcomes were
converted to health outcomes by using Thai version EQ-5D questionnaire. Point of view is
payer viewpoint. The data were collected from the medical records of the patients, who were
admitted at King Chulalongkorn Memorial hospital with ruptured cerebral aneurysms from
September, 1, 2007 to August, 31, 2009. The uncertainty analysis was performed by
Probabilistic Sensitivity Analysis (PSA).

Results: The endovascular coiling yield 0.85 QALYs gained compared to surgical
clipping (11.32 QALYs ; 10.47 QALYs). The surgical clipping provided better cost-effectiveness
ratio compared to endovascular coiling (305,694versus 414,538Thai baht(THB) per QALY). The
Incremental cost-effectiveness ratio (ICER ) per QALY of endovascular coiling compared to
surgical clipping is 1,755,912THB.

Conclusion: It was found that the surgical clipping is cost-effective at Thai willing to
pay (WTP) threshold of 160,000 THB per QALY gained, with probability 100%. To comply the
Thai WTP threshold the endovascular coiling cost should be 29 percent less.

Field of Study: Health Development Student's Signature

Academic Year: 2013 Advisor's Signature
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CHAPTER |

INTRODUCTION

Background and Rationale

Ruptured cerebral aneurysm is a catastrophic stroke. Approximately 40% of
victims die from the first bleeding. The survivors carry high risk of rebleeding,
specifically within the first 14 days. The surgical clipping and endovascular coiling are
standard treatments to prevent further bleeding (1) .

The selection of surgical clipping or endovascular coiling to secure ruptured
cerebral aneurysm depends on aneurysm configuration, patient status, associated
intracerebral hematoma, and subspecialty of the therapist. Nevertheless most of
ruptured cerebral aneurysms are suitable for both modalities (1) .

There are strong evidences to support that endovascular coiling offers better
outcome over surgical clipping. However the cost of coils, catheter to deploy the
coils, and the need for radiographic follow up in case of incompletely occluded
aneurysms weight against the clinical benefit (1-4).

The cost-effectiveness studies comparing both treatments have been
reported in several articles, the results depend on economical status and health care
cost of each country. Because the health care cost and reimbursement system in
Thailand are different from other countries, the study to elucidate the cost-
effectiveness of surgical clipping and endovascular coiling in Thailand is necessary for
policy makers and doctors’ decision making. However it has never been conducted.

This study is intended to compare the cost-effectiveness of endovascular
coiling to surgical clipping in ruptured cerebral aneurysm patients in context of Thai

health economic system.



CHAPTER Il
REVIEW OF RELATED LITERTURE

The literature reviews included three areas: (A) studies related to treatment
results from surgical clipping and the endovascular coiling (B) cost-effectiveness
comparison between two treatments (C) context of Thai health economic system.
(A) Studies related to treatment result from surgical clipping and the endovascular
coiling

This review is limited to ruptured cerebral aneurysm management. The
surgical clipping is standard treatment to prevent further bleeding of ruptured
cerebral aneurysm since 1960s. The development of microsurgery, neuroanesthesia,
intensive care management, and diagnostic digital subtraction angiography enhanced
safety of the management. In 1990, introduction of the electrical detachable coil
allowed the endovascular coiling to treat the cerebral aneurysm. The International
subarachnoid aneurysm trial (ISAT) (2) of clipping versus endovascular coiling in 2143
patients, multicenter randomized controlled trial, was done in 2002. In ISAT study,
the patients in endovascular coiling group have lower mortality and severe disability
rate than those of surgical clipping group with absolute risk reduction of 6.9%(95% Cl
2.5-11.3). The endovascular coiling has been considered as one of the standard
treatment of cerebral aneurysm since then.

(B) Cost-effectiveness comparison between two treatments

Javadapour et al. (5) reported patients in ISAT subgroup, specifically patients
from their institute in Canada, the study showed no differences in total cost of
treatment between the endovascular coiling sroup and surgical clipping group.
Despite endovascular coiling had higher procedure cost, this was compensated by
lower post-procedure hospital costs. In 2009, Maud et al. (3) reported the study on
cost-effectiveness analysis of endovascular versus neurosurgical treatment using the
database from ISAT study and economic data in United states at 1 year after the
procedure, the result showed endovascular coiling had better quality-adjusted life
year (QALY) than surgical clipping (0.69 and 0.64).The incremental cost-effectiveness
ratio (ICER) at 1-year for endovascular treatment versus clipping was 72,875 US
dollars per QALY years gained. Hoh et al. (6) performed a retrospective study
comparing the effect of endovascular coiling versus surgical clipping in ruptured and
unruptured aneurysm on the length of stay, hospital cost, hospital reimbursement

and surgeon reimbursement, reported coiling associated with higher hospital costs in



both ruptured and unruptured aneurysms patients and they explained by higher
coiling device costs. Tahir et al. (7) performing prospective observational study in
Pakistan have compared clinical outcome and costs between surgical clipping and
endovascular coiling. They demonstrated the similar good clinical results (81 % and
83%). However, despite of shorter hospitalization in endovascular coiling groups,
surgical clipping groups cost less than endovascular coiling( $3127 and $5880)
because it was offset by device costs.

In conclusion the cost-effectiveness of endovascular coiling and surgical
clipping vary among countries. This may be the result of differences in health care
costs of each country (3, 5-12) .

(O) Context of Thai health economic system
In Thailand there was no report on cost-effectiveness comparison between

endovascular coiling and surgical clippins.



CHAPTER 1lI
RESEARCH METHODOLOGY

Research Question

The primary research question

What is the cost-effectiveness of endovascular coiling compare to surgical
clipping in ruptured cerebral artery aneurysm patients?

The secondary research question

What is the costs of device, procedural costs, perioperative care costs,
investigation costs, retreatment rate and 1-year outcome of endovascular coiling

compare to surgical clipping?

Objective

Primary

To compare the cost-effectiveness of endovascular coiling versus surgical
clipping in ruptured cerebral aneurysm patients.

Secondary

To compare the costs of device, procedural costs, perioperative care costs,
investigation costs, retreatment rate and 1-year outcome of endovascular coiling

versus surgical clipping

Hypothesis

No



Conceptual Framework
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Figure 1: Illustration of the conceptual framework

Operation Definition

Cost-effectiveness

- Ruptured cerebral aneurysm: bleeding of intracranial aneurysm into

subarachnoid space, subdural space, and brain parenchyma.

- Clinical outcomes: outcomes at 1 year follow up

- Costs: in this study were limited to direct medical charges for treatment

of ruptured cerebral aneurysm and its associated conditions

- Modified Rankin Scale (mRS) : 0= No symptoms at all,1= No significant

disability despite symptoms; able to carry out all usual duties and

activities,2= Slight disability; unable to carry out all previous activities, but

able to look after own affairs without assistance, 3= Moderate disability;



requiring some help, but able to walk

without assistance, 4= Moderately severe disability; unable to walk
without assistance and unable to attend to own bodily needs without
assistance, 5= Severe disability; bedridden, incontinent and requiring

constant nursing care and attention, 6= Dead

Keywords

Cost-effectiveness, Coiling, Clipping, Cerebral Aneurysm, Subarachnoid

Hemorrhage

Research Design

This is Markov model analytic design to compare cost-effectiveness of the

endovascular coiling versus surgical clipping in ruptured cerebral aneurysm patients.

Research Methodology

The lifetime costs and clinical outcomes of rupture cerebral aneurysms patients
age 50 to 99 years old having surgical clipping or endovascular coiling were compared in
payer perspective as recommended by the Thailand health technology assessment
guidelines(13, 14). The discount rate of future costs and health outcomes were designed at
3% per year(13). The primary outcomes include lifetime costs, quality adjusted life years
(QALYs) gained, and the incremental cost effectiveness ratio (ICER) comparing of surgical
clipping and endovascular coiling in Thai baht(THB) per QALY gained. In 2007, The
Subcommittee for Development of the National List of Essential Medicines determined
the Threshold at which an intervention becomes cost-effective , the willingness to pay
threshold for 1 QALY gain is equal to Thai Gross Net Income(GNI) per capita, approximating
160,000 THB(5,200 US. dollars)(15). The intervention will be considered cost-effective in
Thai societal perspective if that intervention cost less than 160,000 THB per QALY gained.

Model

To make a decision making of problem involves risks that continue over time
as ruptured cerebral aneurysm, may rebleed after treatment. The decision tree
model is inappropriate and unrealistic to make assumptions. Markov model

assumption is that a patient is always in one of limited number of different heath



state. The transitions from one heath state to another constitute to all event in

Markov model. Markov model frequently be evaluated by Monte Carlo simulation.

Additionally the feature of Markov model to demonstrate repeated event
and time dependence parameters such as probabilities of health state changing and
health outcome, provide simulation of the clinical situations of that these
parameters is concerned(16). The Markov model was used to estimate the relevant
treatment costs and health outcomes of ruptured cerebral aneurysm patients. The
model was shown in figure2. Each ruptured cerebral aneurysm patients has two
mutually exclusive intervention options, the surgical clipping and endovascular
coiling. The model consists of 4 health states; ruptured cerebral aneurysm, well,
disability and death. The arrows depict the probable transition from one heath state
to another. The cycle length is one year and time horizon is 49 years (from 50 years
old to 99 years old). The clinical variables and all transition probabilities of model

were retrieved from systematic review.
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Figure 2 Schematic diagram of the Markov model. Each ruptured cerebral
aneurysm patients has two treatment options (coiling and clipping). The model
consists of 4 health states; ruptured cerebral aneurysm, well, disability and death.
The cycle length is one year and time horizon is 49years (from 50 years old to 99

years old)



Systematic Review

Searching of literatures in PubMed, Scopus, Embase , Science Citation Index,
and LILACS had been carried out. Review included randomized controlled trial
comparing clipping and coiling of ruptured cerebral artery aneurysm published
before January 2011.

Clinical variable

The transitional probabilities were used in the Markov model to estimate the cost
and utility of rupture cerebral aneurysm patients. The clinical outcome such as the
probability of death after surgical clipping, probability of well (mRS0-2) after surgical
clipping, probability of disable(mRS3-5) after surgical clipping, probability of reruptured after
surgical clipping, probability of death after endovascular coiling, probability of well (mRSO-
2) after endovascular coiling, probability of disable(mRS3-5) after endovascular coiling and
probability of reruptured after endovascular coiling were converted from rate that
reported in systematic review. The formula was used to convert rate to probability
illustrated in the following equation:

probability = 1- exponential (- rate)

The transitional probabilities of switching from well to death and from well to
disable were derived from systematic review of long term outcome of treated rupture
cerebral aneurysm patients and the life table of Thai population. Using Weibull
regression to estimate cumulative hazard rate:

cumulative Hazard, H(t) = lamda* tA gamma
lamda is the scale parameter
lambda = exponential (constant + age * coefficient of age)

gamma is the shape parameter

The cumulative hazard rates were derived to yearly probability of switching
from well to death and from well to disable by using the formula as follow:
tp(u) = 1 - exponential [H(t-u) - H(t)]

Where tp(u) is the yearly probability, H(t-u) is hazard rate of one year before

and H(t) is hazard rate of year of interest.
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Outcomes measurement

The utility measurement for the patient quality of life were derived from
conversion of the clinical outcomes in modified Rankin scale to health outcomes. As
described in the recommmendation of utility methods in Thailand (14), the Thai version EQ-
5D questionnaire, a standardized instrument for use as a measure of health outcome is
most recommended instrument, furthermore has acceptable reliability, validity, practicality
and responsiveness. The Thai version EQ-5D was adopted to this study with Thai
algorithm version (14) . Twenty volunteers were interviewed by Thai version EQ-5D to
evaluate quality-adjusted life-years of clinical outcomes in modified Rankin scale that were
retrieved from literatures review. The health outcomes were measured in quality-adjusted

life-years (QALYs) after surgical clipping and endovascular coiling.

Cost estimates

There were direct medical costs of surgical clipping group and of
endovascular coiling group. The cost-effectiveness analysis of this study was based
on hospital charges. Costs included total hospital charges, device charges, procedural
charges, and investigation charge on follow-up. The data were collected from the
inpatients and outpatients records of the patients who were admitted at King
Chulalongkorn Memorial hospital with ruptured cerebral aneurysms from September,
1, 2007 to August, 31, 2009. All costs were reported in 2012 Thai Baht.

This data review was granted from King Chulalongkorn Memorial Hospital and
ethical approved from Institution review board of Faculty of Medicine Chulalongkorn

University.

Point of view

This study is based on payer viewpoint

Data Analysis

Non-parametric bootstrapping methods were used to estimate the
distribution of incremental costs and effects associated with endovascular coiling and
surgical clippins.

A cost-effectiveness analysis determined the additional costs consumed for
improvement in the favorable outcome at one year follow up associated with

endovascular coiling compare to surgical clipping. The analysis was an incremental
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cost-effectiveness ratio (ICER) to measure the additional cost per unit of health gain

as in the following equation.

ICER= average cost endovascular coiling — average cost surgical clipping
average effect endovascular coiling — average effect surgical clipping

The ICER was presented in graph of incremental cost-effectiveness plane.
The method was used to represent the uncertainty in the costs and effects
associated with the treatment was a scatter plot of simulated by (bootstrapping)
incremental cost and effect pairs on the incremental cost-effectiveness plane.

The sensitivity analysis was performed by Microsoft Excel 2007 ( Microsoft
Corp., Redmond, WA) to explore uncertainty was performed by Probabilistic
Sensitvity Analysis (PSA) using Monte Carlo simulation 1000 times for clinical
outcome rate at 1 year and cost parameters. Cost-effectiveness acceptability curves
(CEACs) was used to represent the uncertainty concerning the cost-effectiveness of

endovascular coiling and surgical clipping and represents the proportion of the

density where the intervention was cost-effectiveness for a range of values of A (7,
18). Performing PSA, the parameters included the transitional probabilities and
utilities where its range valued between zero and one were fit to beta distributions.
The parameter of costs where value between zero and positively skewed were fit to
gamma distributions. Some utilities parameters range value negative and positive
were assigned to normal distribution. The utility parameters which had negative
value were convert to disutility by formula:

utility = 1-disutility

Difference in means of costs of device, procedural costs, perioperative care
costs, investigation costs, length of stay, frequency of retreatment and rebleeding
between both treatment groups were measured by Student t test for normal
distribution data and Mann-Whitney U test for non-parametric data. The Mantel-

Haenszel X2 statistics was examined 1-year outcome.

Threshold Analysis

The threshold analysis was performed to explore the cost of new intervention to be
cost-effective in Thai willingness to pay (WTP). The Microsoft Excel 2007 (Microsoft Corp.,
Redmond, WA) was used, the function Goal Seek was designated to calculated target cost

that considered cost-effective.
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Ethical Considerations

Concerning chart reviews, we separated patient name, address and identification
code from the case record form. This study involved confidentiality of volunteers
specifically in groups who were surveyed by interview. The informed consent (Appendix) is
mandate for the volunteers in questionnaire group. The researcher has no conflict of

interest with any commercial devices in this study to declare.

Expected Benefit and Application

The study will provide evidence to support the decision of policy makers in the
hospital and country level for reimbursement and allocated resources for endovascular
surgeon and neurosurgeon to treat ruptured cerebral aneurysms with more cost-
effectiveness modality. This will impact the country economy by decrease the unnecessary
expense and promote patient outcome as well. However the applications of this study

result should limit to ruptured aneurysm patients.
Administration and Time Table

Table 1: Time table

Tasks to be completed by

months

Proposal writing

Clearance from institution board

review

Data collection

Data analysis

Writing report

Submit for publication

Budget Printing materials 5,000 THB

Total 5,000 THB



CHAPTER IV

RESULTS

The systematic reviews found one randomized controlled trial, comparing the
result of endovascular coiling versus surgical clipping. The clinical data from ISAT
study (2) was retrieved to use in model analysis.

The values, ranges, probability distribution of all model parameters were reported
in Table 2. We designed the cohort age at 50 years old because this corresponded to

population of ISAT study.



Table 2:Input parameters of the Markov model

Parameters
Yearly discount rate (%)
Discounting rate for costs

Discounting rate for outcomes

Transition Probabilities

Probability of death after clipping
Probability of well (mRS0-2)after clipping
Probability of disable(mRS3-5) after clipping
Probability of death after coiling

Probability of well (mRS0-2) after coiling
Probability of disable(mRS3-5) after coiling
Probability of switching from well to dead
Probability of switching from disable to dead
Probability of reruptured after clipping
Probability of reruptured after coiling

Cost parameters (THB)

Medical cost of endovascular coiling

Medical cost of surgical clipping
Utility Parameters

Utility mRS1

Utility mRS2

Utility mRS3

Utility mRS4

Utility mRS5 +

Distribution

Beta
Beta
Beta
Beta
Beta
Beta

Beta
Beta

Gamma

Gamma

Beta

Beta

Beta
Normal

Gamma

Mean

3.0
3.0

0.10
0.69
0.21
0.08
0.78
0.16

0.0015
0.0027

331,056

234,929

0.91
0.58
0.24
-0.10
1.44+

SE

0.01
0.02
0.01
0.01
0.02
0.01

0.0012
0.0009

47,402

25,747

0.04
0.07
0.06
0.06
0.01

14

Reference

(13)
(13)

(2)
(2
(2)
(2)
(
(

~

2
2)
cohort study(19, 20)
cohort study(19, 20)
2)
2)

~

Medical record
reviews
Medical record

reviews

Survey, EQ- 5d
Survey, EQ- 5d
Survey, EQ- 5d
Survey, EQ- 5d
Survey, EQ- 5d

SE: Standard error; THB: Thai baht ; mRS: modified Rankin Scale; tDisutility; Convert

disutility to utility by using: 1-disutility

The endovascular coiling yield 0.85 QALYs gained compared to surgical clipping

(endovascular coiling 11.32 QALYs ; surgical clipping 10.47 QALYs). The life years saved is

0.55 year by endovascular coiling over surgical clipping where as the lifetime directed

mediical costs related to endovascular coiling and surgical clipping are 4,691,520and

3,200,019 THB respectively. The surgical clipping offered better cost-effectiveness ratio
compared to endovascular coiling ( 234929 versus 331056 THB per QALY). The ICER per

QALY of endovascular coiling compared to surgical clipping is 1,755,912 THB .
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The result of PSA were demonstrated as a scatter plot of simulated by
(bootstrapping) incremental cost and effect pairs on the incremental cost-
effectiveness plane in Figure 3

84,000,000.00

#3,500,000.00

#3,000,000.00

52,500,000.00

$2,000,000.00

51,500,000.00 + *

Incremental cost Cost

#1,000,000.00

500,000.00

-8500,000.00
QALYs

1,000,000.00 ICE Scatterplot of Coiling vs. Clipping

Figure 3 Incremental cost-effectiveness plane scatterplot .showing the
estimated joint density of incremental costs and incremental effects of endovascular
coiling versus surgical clipping
ICE: incremental cost-effectiveness

The cost-effectiveness acceptability curve based on the PSA results for
related endovascular coiling and neurosurgical clipping was illustrated in Figure 4.
The vertical dashed line show the willingness to pay (WTP) threshold of 160,000 THB
per QALY gained (15). It was found that the surgical clipping is cost-effective at Thai
WTP threshold with probability 100%. The threshold analysis was performed, to
comply the WTP threshold the endovascular coiling cost should be 235,399 THB.
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Acceptability curves

Coiling

o

o

'S

probability of favorite techrology
o o o o

Clipping

Ceiling threshold

Figure 4 Cost-effectiveness acceptability curve for endovascular coiling versus
surgical clipping. These graph illustrated the probabilities of each treatment
modality is cost-effective at each level of the ceiling threshold. The dashed line
depicted willingness to pay threshold for the reimbursement of health intervention
in Thailand. THB: Thai baht

The median and interquartile range of length of hospital stay of ruptured
cerebral aneurysm patients who had surgical clipping and endovascular coiling were
17.5 (10.5-26) and 15 (11-27) days respectively. The mean and standard deviation of
procedure costs including device expenses were 33,897 + 15,492 THB for surgical
clipping and 166,319 + 84,263 THB for endovascular coiling.(Table 3)



Table 3 Patients data
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Treatment Number of  Total Hospital Charge

Procedure Costs

Length of Hospital

Sta
Modality Patients (THB) (THB) , : ,
(days)interquartile)

Surgical

T 63 234,929 + 25,747 33,897 + 15,492 17.5 (10.5-26)
Clipping

Endovascular

Coil 14 331,056 + 47,402 166,319 + 84,263 15 (11-27)

oiling

Table 3 : Illustrated the number of patients, total hospital charge, procedure costs

include device costs and length of hospital stay of ruptured cerebral aneurysm

patients treated by surgical clipping or endovascular coiling at King Chulalongkorn

Memorial Hospital from September, 1, 2007 to August, 31, 2009. All costs were

reported in 2012 Thai Baht. All costs presented in Mean + Standard error, Length of

hospital stay showed in Median (Interquartile)

Due to limitation of retrospective data collection; the device costs,

perioperative costs, and classified investigation costs cannot be separately analyzed

and reported. The secondary objective could not be achieved.



CHAPTER V

DISCUSSION AND CONCLUSION

Although the result from ISAT demonstrated the endovascular
treatment was more effective than surgical clipping especially in reduction of
disability(2). To adopt the endovascular coiling as a replacement for surgical clipping,
the cost-effectiveness had to be evaluated. The direct medical costs of treatment of
ruptured cerebral aneurysm vary among countries. This may be a result of
differences in health care costs of each country (3, 5-12). This study is the first to
compare the cost-effectiveness of endovascular coiling to neurosurgical clipping for
patients who suffered from ruptured cerebral aneurysms and were suitable for both
treatments, in context of Thai health economics. The utility used in this study was
also evaluated in Thai perspective, which may be different from other societies. The
result from PSA showed our model was robust. Our study showed the direct
medical cost of treatment of the ruptured cerebral aneurysm was more expensive in
patients who were coiled than in the patients who were clipped. To achieve 1QALY
gained by endovascular coiling over surgical clipping, the directed medical cost is
1,755,912 THB. This amount is less than result from the study(3) based on
economic data of United state(72,875 US dollars at the exchange rate 32 THB/1 US
dollars). However the reimbursement of Thai health economic system is based on
gross net income (GNI) per capita per QALY (5,210 US dollars, 160,000 THB)(18). The
result from threshold analysis suggested that 29% discount of cost of the
endovascular treatment will make this treatment cost-effective and fit to Thai ceiling
threshold.

Limitations

This study has several limitations. Firstly, it lacks of the indirect costs of
patient disabilities because it is difficult to obtain data in detail regarding missed-work
days, missed day of housekeeping and costs of caregivers at home. Secondly, the
rate of reruptured was assumed to be constant along the period of Markov model, if
this rate changes during lifetime the model might be affected. Thirdly, the results of
treatment of retreatment of both modalities are assumed to be similar to outcome
of primary treatment. Finally, the model did not include analysis of switching
between both treatment modalities.

Conclusions
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The endovascular coiling is more effective than surgical clipping in treatment of
ruptured cerebral aneurysms specifically in prevention of disabilities. Nevertheless
the surgical clipping provides more cost-effective in Thai context. The less invasive
endovascular coiling will be more favorable if it costs 29% less.
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APPENDIX A

Case record form

Cost-effectiveness of Endovascular Coiling Versus Surgical Clipping in Ruptured
Cerebral Artery Aneurysm, A Retrospective Study

ID (Name & HN in separate sheet)
Sex [male [femate
Age year
Date of birth /[ _/ day/month/year
Date of admission /[ [/ day/month/year
Ruptured cerebral aneurysm Dyes Dno
Aneurysm configuration [ saccular
[ fusiform
[] dissecting
Location of aneurysm D anterior circulation

D posterior circulation

D intracavernous sinus

Number of aneurysm L1 L2013 Ua Us Uss (specify)
Modality of treatment of ruptured aneurysm

[ ] endovascutar coiling

L] surgical clipping

[ ] endovascular coiling follow by surgical clipping

[l surgical clipping follow by endovascular coiling
Number of treatment for ruptured aneurysm il Us Ua s D>5_(specify)
Rebleeding after treatment Dyes o
Number of cerebral angiogram L2 s D>37(specify)
1" admission charges

Preoperative care charges THB




Procedural charges

25

THB

Device charges

THB

Postoperative care charges

THB

Radiographic investigation charges

THB

Total hospital charges

THB

Time to recurrent or rebleeding after 1" treatment days

months years

2" admission charges (Retreatment)

Preoperative care charges

THB

Procedural charges

THB

Device charges

THB

Postoperative care charges

THB

Radiographic investigation charges

THB

Total hospital charges

THB

Time to recurrent or rebleeding after 1" treatment days

3 admission charges (Retreatment)

Preoperative care charges

months years

THB

Procedural charges

THB

Device charges

THB

Postoperative care charges

THB

Radiographic investigation charges

THB

Total hospital charges

THB

Number of follow-up at 1 year post treatment

times

Total hospital charges at follow-up(OPD)

THB

Investigation charges at follow-up

THB
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