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ABSTRACT 

	Aims The research aims to determine and analyze the effective dose value received by the patient's abdo pelvis from CT-scan radiation, determine the effective dose value of several organs at risk around the abdo pelpis organ, conduct a cancer potential test on the abdo pelvis organ and the organs at risk around it.	Comment by muhammad sualeh: Replace with abominopelvic or abdomen-pelvis	Comment by muhammad sualeh: Same here	Comment by muhammad sualeh: All abdo pelvis should be replaced with abdominopelic or abdomen pelvis	Comment by muhammad sualeh: around the region
Place and Duration of Study: Radiology Installation of Prof. Dr. dr. I Gusti Ngurah Hospital, Jl. Diponegonegoro, Dauh Puri Klod, Kec. West Denpasar., Denpasar City, Bali 80113 between (Juanuary 2023 until January 2024)
Methodology: This research used Canon Brand CT-Scan, Type: XXG-012A, Serial No.: 8AB1862432, surveymeter as radiation dose measurement, and alcohol as a standard washing tool. The variables in this study are large dose of X-ray radiation in the laboratory and Radiology Clinic of STIKes Widya Cipta Husada Malang. The radiation dose will be measures at each measurement point.	Comment by muhammad sualeh: The radiation dose was measured at each measurement point
Results: The potential for cancer is carried out by analyzing the amount of Lang Product Dose (DLP) produced by TPS getting a maximum effective dose of 5,230 mGy. Cm for female patients and 5,880 mGy. Cm for men, while Bapeten issued a threshold provision of 13,275 mGy. Cm. The potential is quite small. This is also proven by the t-test on the effective dose of DLP obtained by 2.756 results stating statistics (t count <t table).  The large dose received by workers in the Laboratory and Radiology Clinic is 0.009 0.009 mSv / year. 	Comment by muhammad sualeh: DLP is the Dose Length Product. TPS should be written in full. Also the use of past tense is encouraged when writing an abstract.
Conclusion: The potential for cancer is statistically small or the results of the effective dose analysis do not exceed the BAPETEN threshold. The large dose received by workers in the Laboratory and Radiology Clinic is still within the safe limit and in accordance with BAPETEN provisions. The results of the study of the potential for cancer in the abdopelvic organs and critical organs around it the TPS results are still small but it is recommended to conduct tests on other organs because other organs have different weight factors such as the thorax, head organs or also the cervix.


   
Keywords: Ct-Scan, CTDIvol, DLP, Cancer	Comment by muhammad sualeh: Word not found in abstract. Delete and replace with Radiology

1. INTRODUCTION 






The development of radiation utilization in the medical world is very rapid and the discovery of increasingly sophisticated and modern radiation devices allows the use of X-ray radiation for medical diagnosis and therapy to be very extensive and developed. Wilhelm Conrad Roentgen's discovery of X-ray radiation in 1895 became the starting point for the use of X-rays in the medical world. This discovery was a revolution in the world of medicine, one of these uses is because X-rays can produce images or images of body organs that make it very easy to diagnose abnormalities in human organs (Satwika, 2020). In hospitals, many now have X-ray instruments, one of which is Computed Tomography Scanning (CT. Scan.). CT. Scan is an instrument that can display transparent images of a human organ object. This can medically provide important information about the internal organs of the human body without surgery (Ibrahim et al., 2018). The CT Scan scanning process is an organ that will be known for its abnormalities is exposed to radiation from a source on the instrument. The process of exposure or radiation to the organ to be known is a neighboring organ or other organ that is close to the surrounding area. The organ is called a risk organ or Organ At Risk (OAR). The value or amount of radiation exposed to the main organ has a comparable amount of radiation energy released by the CT Scan. The amount of radiation is called the radiation dose. 	Comment by muhammad sualeh: This statement needs a brief explanation with citation
	Each organ or anatomical part of the human body has a level of sensitivity to radiation exposure. So the radiation dose must be monitored and become something that is very important and routinely studied. The level of organ sensitivity to radiation is more specifically called the effective dose. 	Comment by muhammad sualeh: This statement needs citation
	The special authority given to issue effective dose values ​​in Indonesia is Bapeten through the regulation of the Head of the Nuclear Energy Regulatory Agency (BAPETEN) concerning the Indonesian Diagnostic Guidelines or Indonesian Diagnostic Reference Level (I-DRL). The effective dose received by the patient. This effective dose, if it exceeds the set threshold, will cause various adverse effects on the human body such as damage to body tissue cells or genetic damage in the form of mutations in reproductive cells (Yogantara, 2020). 	Comment by muhammad sualeh: Briefly define DRL and give citation before you can talk about I-DRL. Insert this statement at the beginning of the paragraph “ DRLs are an optimization technique in radiology that ensure patients get the right radiation doses without affecting the image quality  (S.M. Kabeer et al,  2024)” https://doi.org/10.1051/radiopro/2024009	Comment by muhammad sualeh: Briefly define effective dose and give citation.
	This fact is urgent to be studied, one of which is the abdo pelvis organs and the risk organs around them. Based on the results of the study, the abdo pelvis organs are organs that are often the subject of CT-Scan exposure. The abdo pelvis is a cavity in the human body that includes the abdomen (stomach) to the pelvis (hips). This part often experiences abnormalities due to the influence of food composition or excessive movement. In addition, if a scan is performed to see the abnormality, many organs in the abdominal cavity are affected. It is very necessary and urgent to conduct research on the potential for cancer testing of the abdominal organs and several of their critical organs and critical organs.


2. material and methods 


This research was conducted at the Radiology Installation of Prof. Dr. dr. I Gusti Ngurah Hospital, Jl. Diponegonegoro, Dauh Puri Klod, Kec. West Denpasar., Denpasar City, Bali 80113. The tools and materials used were Canon Brand CT-Scan, Type: XXG-012A, Serial No.: 8AB1862432 and alcohol as a standard washing tool. The variables used in this study were the independent variables in the form of the abdopelvis and the risk area around the abdopelvis, the dependent variables in the form of CTDIvol and DLP values ​​which would be analyzed to obtain their respective effective doses, and the control variables were a maximum voltage of 35 kV/ and a current of 600 mA.
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Figure 1. Research flow diagram	Comment by muhammad sualeh: This figure needs citation or source


Radiation dose measurement using a surveymeter. A room plan is needed in this study to facilitate the measurement of the dose coming out of the X-ray machine. The laboratory plan can be seen in Figure 1. The variables observed in this study are the large dose of X-ray radiation in the laboratory and Radiology Clinic of STIKes Widya Cipta Husada Malang. The radiation dose will be measured at each measurement point.

3. results and discussion


From the research that has been conducted using a CT-Scan machine, the CT-Scan scan data in the form of CTDIvol and DLP dose values ​​will be converted into effective dose values ​​by multiplying the data by the weighting factor issued by the authority body. These results will be tested with a comparison test so that the percentage of cancer potential that will be obtained as a recommendation is obtained.






Table 1. Results of the Treatment Planning System (TPS) and CT exposure

	NO
	FEMALE

	
	Initial
	CTDIvol
(mGy)
	DLP
(mGy. Cm)

	1
	Wn
	7,3
	340,9

	2
	Hn
	7,2
	294,9

	3
	Rn
	7,2
	300

	4
	Ga
	7,2
	280,6

	5
	Rn
	7,2
	302,1

	6
	Pn
	7,2
	305,7

	7
	Iw
	7,2
	305,7

	8
	Sn
	7,2
	320

	9
	Ss
	7,2
	317,1

	10
	Mk
	7,2
	317,8

	11
	Sd
	7,2
	322,8

	12
	Ta
	7,2
	321,5

	13
	Pu
	7,2
	345,2

	14
	Dn
	7,2
	348,8

	15
	Wn
	7,2
	330,4

	16
	Pn
	7,2
	340,9

	17
	Ks
	7,2
	330,1

	18
	Yn
	7,2
	329,2

	19
	Pj
	7,2
	327

	20
	Pu
	7,2
	345,2

	21
	Sk
	7,2
	317,1

	22
	Km
	7,2
	317,8

	23
	Si
	7,2
	322,8

	24
	It
	7,2
	321,5

	25
	Pm
	7,2
	345,2

	26
	Dk
	7,2
	348,8

	27
	Wk
	7,2
	330,4

	28
	Wi
	7,2
	340,9

	29
	Hk
	7,2
	294,9

	30
	Dr
	7,2
	300

	Average
	7,203
	322,193

	
	
	




The results of the TPS data above were analyzed for homogeneity (evenness) coming out of the CT machine. The scan used was tested for homogeneity against the CT X-ray output. The results of the homogeneity test can be seen in table 2 and from the  results of the study, data was obtained as in Table 2.


Table 2. Results of homogeneity tests for male and female patients
	Gender
	Skewness
	Kurtosis

	
	Statistic
	Error Std.
	Ratio
	Statistic
	Error Std.
	Ratio

	Female
	-.353
	.427
	.827
	-.557
	.883
	.631

	Male
	1.081
	.427
	2.531
	2.642
	.833
	3.171



CT scan data. The scan results in the form of DLP values ​​from TPS results are analyzed for the potential for abdovelvis organ cancer by calculating the patient's effective dose. The potential for cancer in each gender is taken from the effective dose at the minimum, maximum and average DLP. The potential for cancer can be seen in table 3 below.




Table 3. Effective doses for each gender based on DLP

	NO
	FEMALE
	MALE

	
	Initial
	CTDIvol
(mGy)
	DLP
(mGy. Cm)
	Initial
	CTDIvol
(mGy)
	DLP
(mGy.cm)

	1
	Wn
	7,3
	340,9
	Si
	7,2
	306,4

	2
	Hn
	7,2
	294,9
	Ri
	7,2
	310,7

	3
	Rn
	7,2
	300
	Wg
	7,2
	345,2

	4
	Ga
	7,2
	280,6
	Ig
	7,2
	334,4

	5
	Rn
	7,2
	302,1
	Sn
	7,2
	345,2

	6
	Pn
	7,2
	305,7
	In
	7,2
	336,6

	7
	Iw
	7,2
	305,7
	Kg
	7,2
	347,3

	8
	Sn
	7,2
	320
	Km
	7,2
	347,3

	9
	Ss
	7,2
	317,1
	Mn
	7,2
	351,5

	10
	Mk
	7,2
	317,8
	Dn
	7,2
	348,8

	11
	Sd
	7,2
	322,8
	Jk
	7,2
	351,5

	12
	Ta
	7,2
	321,5
	Sn
	7,2
	358,1

	13
	Pu
	7,2
	345,2
	In
	7,2
	358,1

	14
	Dn
	7,2
	348,8
	Si
	7,2
	359,5

	15
	Wn
	7,2
	330,4
	Ji
	7,2
	449,2

	16
	Pn
	7,2
	340,9
	Hn
	7,2
	391,8

	17
	Ks
	7,2
	330,1
	Na
	7,2
	391,8

	18
	Yn
	7,2
	329,2
	Si
	7,2
	388

	19
	Pj
	7,2
	327
	Sk
	7,2
	359,5

	20
	Pu
	7,2
	345,2
	Sj
	7,2
	370,3

	21
	Sk
	7,2
	317,1
	St
	7,2
	306,4

	22
	Km
	7,2
	317,8
	Nh
	7,2
	391,8

	23
	Si
	7,2
	322,8
	Wk
	7,2
	345,2

	24
	It
	7,2
	321,5
	Ic
	7,2
	334,4

	25
	Pm
	7,2
	345,2
	Sm
	7,2
	345,2

	26
	Dk
	7,2
	348,8
	Ni
	7,2
	336,6

	27
	Wk
	7,2
	330,4
	Kj
	7,2
	347,3

	28
	Wi
	7,2
	340,9
	Ss
	7,2
	306,4

	29
	Hk
	7,2
	294,9
	Rk
	7,2
	310,7

	30
	Dr
	7,2
	300
	Gm
	7,2
	345,2

	Average
	7,203
	322,193
	Average
	7,2
	352,266

	
	
	
	
	
	




The potential for cancer in the abdovelvis organs is known by reviewing the provisions issued by the competent body for this purpose, namely BAPETEN (BAPETEN No. 121/K/V, 2021). Calculation of effective dose without regard to gender: Equation 2.1 DLP is 885 mGy.cm, conversion coefficient k is 0.015 mSv/mGy.cm. So the effective dose (E) recommended by BAPETEN is as follows:
E = DLP × k	Comment by muhammad sualeh: Give the value of the constant k
E =885 mGy.cm × 0.015 mSv⁄(mGy.cm)
E =13.275 mSv


Table 4. Potential for abdovelvis cancer based on effective, maximum, minimum and average doses.
	Type/Unit
	Effective dose (E) for each gender

	
	Female
(mGy.cm)
	Male
(mGy.cm)

	E maximum
	5.230
	5.880

	E minimum
	4.210
	4.600

	E average
	4.830
	5.283

	E bapeten
	13.275
	13.275





	Figure 2. Cancer Potential based on Effective Dose of DLP from TPS results

Cancer potential is also analyzed using one sample t-test statistics. The t-test is conducted to determine whether the effective dose value of the patient in the abdomen pelvis is still permitted or in accordance with the threshold value set by BAPETEN. The t-test is shown in table 5.	Comment by muhammad sualeh: The word “cancer potential” can be changed to ‘cancer risk’ . Apply this to all the paragraphs with the word

Table 5. Results of the t-test for effective dose values ​​in the abdopelvis section

	Gender
	n
	df (n-1)
	t-value
	t-table

	Male
	30
	29
	-169.778
	2,756

	Female
	30
	29
	-95.943
	2,756




The t-test results show a t-table value of 2.756, this result is greater than both t-count values, both patient genders or with statistical writing (t-count <t-table). So the potential for cancer is statistically small or the results of the effective dose analysis do not exceed the BAPETEN threshold. Critical organs in the Abdovelvis area include the liver, kidneys and gonads. The potential for cancer in this OAR organ can be done by testing the effective dose value calculated from the CTDIvol obtained from the TPS. The effective dose value of the OAR is converted into millisieverts (mSv) where 1 mSv = 1 mGy. The results of the OAR organ analysis are as in Table 6.	Comment by muhammad sualeh: Correct to abdominopelvic


Table 6. Critical Organ Cancer Potential Test (OAR) around Abdopelvis

	Critical Organ
	Average

	
	Male
	Female

	Liver
	0.2882
	0.2882

	Kidney
	0.8646
	0.8646

	Gonad
	0.5764
	0.5764







From the table above it can be translated as Figure 3 below


Figure 3. Potential for Critical Organ Cancer (OAR) around the abdopelvis

The potential for cancer is seen in the kidney organ in both female and male patients at 0.8646 mSv. This result, although still below the BAPETEN regulation, needs to be a concern for monitoring the Quality Control and Quality Insurance of this aircraft.	Comment by muhammad sualeh: Aircraft?


4. Conclusion



Based on the research that has been done, the results of the research have provided an overview of the need for an effective dose test on the abdovelvis organ from CT Scan exposure. There are several things that can be concluded that the potential for cancer is carried out by analyzing the amount of Lang Product Dose (DLP) produced by TPS getting a maximum effective dose of 5,230 mGy. Cm for female patients and 5,880 mGy. Cm for men, while Bapeten issued a threshold provision of 13,275 mGy. Cm. The potential is quite small. This is also proven by the t-test on the effective dose of DLP obtained by 2.756 results stating statistics (t count <t table). So the potential for cancer is statistically small or the results of the effective dose analysis do not exceed the BAPETEN threshold. The large dose received by workers in the Laboratory and Radiology Clinic is 0.009 0.009 mSv / year and is still within the safe limit and in accordance with BAPETEN provisions, besides the potential for cancer in the OAR organ is obtained maximum in the kidney organ in both female and male patient types of 0.8646 mSv. And it is better in this study to clarify the calculation of the room conditions of the Laboratory and Radiology Clinic so that it is truly in accordance with the standards. The results of the study of the potential for cancer in the abdopelvic organs and critical organs around it the TPS results are still small but it is recommended to conduct tests on other organs because other organs have different weight factors such as the thorax, head organs or also the cervix. Testing at the dose rate is very necessary to maintain the QI and QC of the aircraft used.	Comment by muhammad sualeh: Dose Length Product	Comment by muhammad sualeh: A sentence should not start with “ And”
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