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P-OT-02
Applying Mathematical Programming to Solve Radiological Technologist Scheduling Problems
Chun-Chin Shih*, Ping-Shun Chen?, Wen-Fang Hé?, Chien-Chung Huang', Me-Lan Huang'
'Department of Medical Imaging, Chi Mei Medical Center, Tainan, 710, Taiwan
Department of Industrial and Systems Engineering, Chung Yuan Christian University, Chung Li, 320, Taiwan

Pur pose: Thisresearch studied the medical staff (radiological technologist /nurse) scheduling problem. The
objective of this study was to construct hard and soft constraints by the government, hospitals, and medical staff’s
preferences and to determine a monthly radiological technologist schedule with the least violations of radiological
technologist’ preferences.

Materials and M ethods: This research applied mathematical programming to formulate the case image center
for radiological technologist scheduling. The model consists of government regulations, hospital regulations, and
radiological technologist’ preferences. This study used IBM LIOG CPLEX to solve the proposed problem in order
to obtain aradiological technologist schedule with the least violations of radiological technologist’ preferences.
Results. Based on the data of the case image center, this study constructed a mathematical model and solve the
problem by mathematical programming. The results showed that an optimal monthly radiological technologist
schedule could be obtained within one minutes.

Conclusion: The proposed method could save alot of time compared to manually scheduling monthly
radiological technologist’ shifts. The mathematical model could help hospital manager satisfy all regulations by
the government and hospitals and obtain the least violations of radiological technologist’ preferences.
Keywor ds: mathematical programming, medical staff scheduling, radiological technologist scheduling, staff’s
preferences
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Applying System Simulation to Solve M agnetic Resonance I maging Patient Appointment
Scheduling Problems
Huan-Chung Y ao', Ping-Shun Chen? Wen-Yu Hsu?, Ya-Zhen Ko? Ting-An?, Shih-Chuan Wu'
'Department of Medical Imaging, Chi Me Medical Center, Tainan , 710, Taiwan
“Department of Industrial and Systems Engineering, Chung Yuan Chrigtian University, Chung Li, 320, Taiwan

Pur pose: This research studied the magnetic resonance imaging (MRI) patient appointment scheduling problem.
The objective of this study was to determine an optimal patient appointment schedule in order to reduce the
average patients’ waiting time and machine idle time.

Materials and M ethods: This research applied system simulation to solve the MRI patient appointment
scheduling problem in order to reduce the average patients’ waiting time and machine idle time. This study used a
case study to construct a simulation model, verified and validated the model, and determined the optimal MRI
patient appointment schedule based on different scenarios.

Results: For the three scenarios, this research determined their optimal MRI patient appointment schedule based
on performance of the average patients’ waiting time and machine idle time. The results showed that the hospital
manager should schedule aMRI patient every 35 minutes for the case hospital.

Conclusion: The proposed methodology could help hospital manager determine the optimal MRI
patient appointment schedule. If hospital manger schedules multiple MRI patients at the same time slot,
the average patients’ waiting time will be too longer. Therefore, the recommend alternative was that
hospital manager should schedule a patient every 35 minutes.

Keywor ds. magnetic resonance imaging, patient appointment scheduling, system simulation
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Thereationship between the noise characteristics and theimage quality of digital mammography
K omatsu Chise', Mitsui Moe', Ueda Daisuke?, Ogawa Watar u?, Nakajima Tamami®, Nakaya Gi-ichiro®
Nihon Institute of Medical Science, Japan “Department of Radiology Faculty of Health Science Nihon
| nstitute of Medical Science, Japan *Corporation AZE, Japan

Pur pose: Important factor for digital mammography image quality, contrast, is the sharpness and graininess. It is
known to vary these factors by image processing in digital radiography. Here we investigated the relationship
between granularity and image quality is afactor that depends on the amount of exposure (E), report the obtained
some findings.

Materials and M ethods: Determination of the digital mammography Noise Power Spectrum (NPS) was
employed chart created with acrylic (PMMA chart) to. The PMMA chart can be obtained region of PMMA stairs
and uniform exposure which is an index contrast in one shot. Variation in exposure required for NPS calculation
(E) (AE) is calculated NPS as variation (AA) of the PMMA thickness (A). Exposure dose was taken at 4, 2, 1 /2,1
/ 4 times the standard photography with AEC. We were tested in 20case in total ACR recommended phantom,
PMMA chart (thickness 15mm) + 5mm = 2cm, 4cm, and 6¢cm.

Results: We were using the ACR recommended phantom image quality evaluation. Became the closest amount
of exposure to the ACR recommended phantom was a 4cm of case. Digital mammography system it found that
the exposure amount is the image quality is significantly reduced when the halved standard.

Conclusion: From this experiment, adigital mammography system, noise characteristics were found to affect
significantly and to vary with image quality by the exposure amount of change.

Keywords: digital mammography, noise characteristic, noise power spectrum (NPS), PMMA chart
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Heart of large B-cdl lymphoma: a casereport
Yun-Ching Hseh, Jia-Ja Chang, Zu-Bin Wu
No0.539, Zhongxiao Rd., East Digt., Chiayi City 60002, Taiwan (R.O.C)

Pur pose: Primary cardiac lymphomais very rare and clinical symptoms of cardiac involvement are unusual.
Non-Hodgkin's lymphoma in advanced disease with violations to the heart is not uncommon, but the heart isthe
only site of the recurrence of lymphomais still rare .\We report a case of primary cardiac lymphoma. The patient
had a good response to radiotherapy and chemotherapy. Awareness of this presentation may help prompt
recognition and management of occult systemic disease.

Materials and M ethods: In this report we describe arare case of cardiac diffuse large B cell lymphomain an
80-year-old man who presented with intermittent chest tightness and progressive dyspnea for three months. Past
history of CAD §/p CABG in Feb 2003. Aninitia chest X-ray and follow-up computed tomography (CT) of the
chest revealed alarge mass in the mediastinum measuring. The CT imaging revealed a large mediastinal mass
invading the heart that originated from intra-thoracic. PET scan finding recurrent metastatic malignancies
lymphomas at pericardiac nodes.

Results: The chemotherapy and consolidative radiotherapy in patients with DLBCL are not well defined. The
patient was treated with chemotherapy (mR-EPOCH) six cycles for restaging and radiotherapy with surgical
resection to mass. PET scan isindicated for decision making in treatment planning.

Conclusion: Cardiac lymphomais recurrent lymphoma, if early stage diagnosis and treatment, can be get as
good as the primary cardiac lymphoma treatment outcomes. The optimal chemotherapy role and consolidative
radiotherapy in patients with PMBCL are not well defined.

Keywords: diffuse large B-cell lymphoma, cardiac, progressive dyspnea
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Probing the causes of radiological technologists’ erroneous findings with visual search tasks
Hsueh-Ning, Huang, Chin-Hua, Yang
Taoyuan General Hospital, Ministry of Health and Welfare

Pur pose: Radiographer plays an important role in evaluating every medica image artifact, otherwise it will get a
serious medical dispute. Suppose an experienced radiographer can recognize artifact better than junior one. But it
is still unknown whether the response time and accuracy would faster than junior radiographer. The purpose of
this study is to investigate the effect of day and night shift working on radiographers. Here we use visual search
task program in our study.

Materials and M ethods: All the participants working on the day and night shift volunteered and were tested
individually before work, and were instructed to fixate on the center of the screen, then follow the instruction
showing on the screen and click the correspondence button to record the reaction time, accuracy and d’prime.
Results: The accuracy of night workers were higher before shifts, but lower than day workers after shift, which
indicated that night workers were more dynamic at the beginning of their shifts, but the degree of impairment in
cognitive functions was more prominent.

Conclusion: In this experiment, reaction time and accuracy of each trid isthe way to investigate how the shift
work and year of working experience would effect. For senior radiographer, although the reaction timeis slower
than junior one but the accuracy have opposite results.

Keywords: radiographer, shift work, visual search, attention
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P-OT-34
Clinical utility of bilateral decubitus positionsfor X-ray absor ptiometry in detecting vertebral
compression fracture
Y u-Hsuan Huang, Y u-Ching Lin, Chih-Ming Fan, Yao-Liang Chen
Department of Radiology, Keelung Chang Gung Memorial Hospital, Keglung, Taiwan, ROC

Purpose: Vertebral fracture assessment (VFA) has been used to diagnose vertebral compression fracture (VCF)
with limitation influenced by scoliosis. Besides, VFA performed only on left decubitus view. The aim of this
study isto investigate the diagnostic performance of bilatera side VFA and the effect of scoliosison VFA.
Materials and M ethods: Between March 2013 and June 2015, we reviewed postmenopausal women that have
received bilateral side VFA and lateral lumbar spine radiograph as the reference standard for the VCF. Cobb’s
angle was obtained from anteroposterior absorptiometry image to measure the degree of lumbar spine scolioss.
Patients were divided into scoliosis and non-scoliosis group to observe the effect of scoliosis on VFA by using
Cobb’s angle 4.5 degree as cut off point.

Results: Amongl14 patients reviewed both per patient and per vertebra analysis showed bilatera side VFA has
better diagnostic performance than single side VFA with sensitivity of 90.3% and 80.0% and negative predictive
value of 95.8% and 98.8%, respectively. Degree of scoliosisis significantly related to VFA misinterpretation
(Odd’s ratio, 1.14; 95% CI, 1.04-1.25; p value, 0.004). In non-scoliosis group, |eft side VFA has the best
sensitivity (100%) and negative predictive value (100%). However, in scoliosis group, right side VFA has best
sengitivity (85%) and negative predictive value (90%).

Conclusion: Bilateral side VFA can improve the diagnostic performance. Impact of scoliosis on the VFA
diagnosis with great discrepancy is shown between scoliosis and non-scoliosis group. Therefore, it is better to
perform bilatera side VFA to avoid any misinterpretation.

Keywords: vertebral fracture assessment (VFA), vertebral compression fracture (VCF), scoliosis
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P-OT-41
Therelationship of whole body counts accor ding to the height, weight and body massindex in
bone scan
Lim, Yunghyun, Kil, Sanghyeong, Park, Gwangyeol, Jo, Kyungnam,
Baek, Seungju, Cho, Seongmook, Yeom Seunghun
Department of Nuclear Medicine, Pusan National University Yangsan Hospital, South Korea

Pur pose: Bone scan with ®™Tc-labeled phosphates is one of the most common procedures used to evaluate the
distribution of active bone formation in the body. A good quality image has to be technically obtained for accurate
interpretation of bone scan. In this study, we compared and analyzed the correlation of whole body counts
according to the height, weight and body mass index.

Materials and M ethods: We retrospectively studied 174 subjects (69 men, 105 women; age range, 22-88 y;
median age, 56.5 y; mean age, 56.3 y) selected from a group of patients referred for bone scan at the department
of Nuclear Medicine of Pusan Nationa University Y angsan Hospital from September to December 2015. 925
MBq (25 mCi) *™T echnetium-di carboxypropane diphosphonate was injected intravenously. In all patients, bone
scan was obtained in 2hrs after intravenous injection. Whole body images were recorded using low energy high
resolution collimator of the dual-head gamma camera (Symbia E, Siemens, USA) and scan speed 14 cm min™. In
order to eliminate uptake coefficient error, activities of the bladder were removed by manually drawing region of
interest nearby radioactivies bladder after getting whole body image. Whole body uptake coefficient was
calculated using mean value of anterior and posterior acquired automatically from Siemens processing program.
Statistical analysis was performed using Pearson's correlation coefficient(r). A probability level of <005 was
considered significant.

Results: Weight and body mass index increased whole body counts were reduced when whole body counts tend
to increase in proportion to height. The whole body counts have correlation with weight and body mass
index(r=-0.399, p=0.042; r=-0.619, p=0.027) but there was no significant correlation between whole body counts
and height(r=0.199, p=0.239).

Conclusion: Whole body counts were different according to the patient's height, weight and body mass index.
Body mass index was more significant factor compare with in terms of height, weight the whole body counts.
Keywor ds: whole body counts, height, weight, body mass index, bone scan

P-OT-42
i RPREFFTFETH T P EIRR ﬁﬁ%ﬁ'ﬁﬁs‘*\'@dfﬁﬁ%
Ty B EEI B
CEPRMEE A L L Pr st g

FLRd QALY REEED > @ T FHRPTLLRFE D 0 Fd TS F RPN
TekZ et E Y o e B E E_F 42 AAPM 2 ICRU e 5% % f%}

HHREIZ I gm%s A (1) e 3 2B 088 Baobh s $8 VREE RS Lok
Bhfc EOHMERIY R U AT w2 R R e (2) A AR BAEY A F
KRV RTpRAE Y REF e L oo

25 ¥Rk EFL aﬁﬁ;c' (A) resolution96 ~ (B) exposure-2~ (C) Gamma0.83 - (D) shadow 45 -
AHEY MY PBHEFERE020mSy o B EFL A 10 %0 P AFFEFF o

B Sidebet i LASHEP SR B BRF AT R FOR o A FLP R
TJJ:? b TR 7}3"“‘ BE o

FM@? I%%‘éi"ff? BRsod BAE ST B2

21



P-OT-43
Ff’ﬁ—*‘ iﬁ«s;t Ejgu
* LSRG Fl s

R B 50 M2E A PR Y ek i B voiding cystoureterography (VCUG) #1ig = chig
BEAE o HorE st 2 B R F A2 AAPM & §_ICRU #F %2 5% %4 o taria © = %2 b dHR &
TN BEMFE o T AR o

RS I o 2 G AR (HITACHI > 3150 1 230XF) s i 541+ 4 % 5 FOV ~kvp
MAS el & o ¥ | i (smaler-the-better, STB) 3 24 f #ci@ (negativevalue)  H {d A% | A% 43 chdd
.H’ﬁgiv‘ s AL R o35 TaE ~ HIEE B L (SD) ~YNF5 F BB > L& F|F 2 bl GE -
B D SECR MAS KV L SHER 0 RN R Bk A LI BRI o 2 i
%W’p MR MEHL S 10% R FIed 40 2 FOV <] se R folg it i W -

B o FIMFOV ~ B R TS R E B M EE L o

&H‘é?" w2 BARER - PR

P-OT-44
AHERBRERTECAIEM S ERE 2T RA BN
FhAe AGE By F R
L5 £ R stfl

FI R AME ST AL L o RiFE F AT L3 mEh, AT g
*éi%%%ﬁﬁﬁiﬁwﬁﬁﬁ&ﬁﬂw’?%%%&%“°

Pkl 22 160 bldx M S R H LAY 0 4 S e HRE I AT ES TP
faidsf o X A E - RPN IS B for B fo- Efed EUREFFTRAEFR > FHAA
FALIBEAS L TR ELEFTR o

BE - E IHEMBAREY 2R L2607 2SS EARH L 60T H L F
TREFAAF (P<005) - AFMARTET) RHATF FREFR A F BR FH 4 & A
AEHRERH 107 LA EFE K

B I AS LEP A IMERFA N RAY PRALcRATEF AR » 5 2R 25
BRI oot R R ol oS

MetF @ M SRR AF A AR

22



P-OT-45
Optimization of high spatial resolution of gamma camera acquisition protocol using Taguchi analyss.
a phantom study
Surabordee Boonsai *, Lung-Fa PAN *?, Lung-Kwang PAN *
'Graduate | nstitute of Radiological Science, Central Taiwan University of Science and Technology
*Department of Cardiology, Taichung Armed For ces General Hospital

Pur pose: High spatial resolution of gamma camera acquisition protocol was quantitatively evaluated using
Taguchi analysis in this study. Spatial resolution was cal culated by FWHM of the photopeak of the acquired
image.

Materials and M ethods: The acrylic serrated grooves phantom was designed and assembled with multiple
layers of solid water plate in order to imitate the human body, and scanned with GE Healthcare Millennium VG in
order to simulate aclinical examination. According to the Taguchi L8(27) orthogonal array, four major factors of
the acquisition protocol were optimized, including (A) Tc-99m concentration, (B) the distance between acrylic
phantom to the detector, (C) the matrix size, and (D) zoom.

Results: The scanned acrylic serrated grooves phantom images was assess by five radiol ogists and five radiation
technol ogists for obtaining the averages and standard deviations of the image quality and the corresponding signal
to noiseratios (S/N). The quantified S/N values were analyzed and the optimal combination of the four factor
settings was determined as (A) 2 mCi of Tc-99m concentration, (B) 9 cm distance, (C) 256 x 256 matrix size, and
(D) 1x zooming.

Conclusion: The dominant factors included the (B) the distance, (AxB) the cross interaction between the
Tc-99m concentration and distance and (C) the matrix size. The minor factor was (D) Zoom since it was
incapable of yielding a 99% confidence level from the ANOV A test. The best spatial resolution in this study was
3.75 mm which is higher than the conventional studies.

Keywords: gamma camera, spatia resolution, optimization, ANOVA, acrylic phantom
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P-RO-08
The PTGBD beneficial result for acute cholecystitis
Jen-Hsiang Lin?, Chia-Yu Chuang? Fang-Peng Li? Shih-Hsin Juan® Ming-Chin Lin?
'Department of Nuclear M edicine, Da-Chien General Hospital
“Department of Radiology, Da-Chien General Hospital

Pur pose: There were several studies about the optimal timing of |aparoscopic operate (LC) for acute
cholecystitis and the adequacy of percutaneous transhepatic gallbladder drainage (PTGBD) for decreasing
complication rate after LC. However, there are continuing persisted debates on the isssues. This paper aimsthat to
discuss the benefit and complications of PTGBD and the affects of LC on acute cholecystitis.

Materials and M ethods. We reviewed 10 years latest papers articles by searching PubMed website to
summarize thisissue.

Results. Some studies result present that the complication rate and the conversion rate to open cholecystectomy
of PTGBD + LC group are 8.1% and 2.7% respectively, that are higher than 11.3% and 6.5% of LC group.
Conclusion: PTGBD is an invasion procedure and possess the characteristic of lower complication rate, safe and
carrying out on the bed side easily. That remission theirritation on right upper quadrant effectively and folds back
processing of gallbladder perforation, gangrene and peritonitis. Additionaly, it could decrease the complication
risk of cholecystectomy delayed.

Keywords: PTGBD, acute cholecystitis, |aparoscopic cholecystectomy
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P-RO-12
Reduction of therate of poor quality in foot oblique AP view
Tsung-Yuan Li, Ni-Jung Chang
Department of Radiology, Taichung Veterans General Hospital, Taichung, Taiwan

Pur pose: According to the poor quality in foot oblique AP view in our hospital, this study applied a hand-made
assistive device to provide appropriate angle of foot oblique AP view and better foot oblique AP images.
Materials and M ethods: Traditional foot oblique AP view was performed by radiation technologist; the
oblique angle was decided by the operator. This study provides afix angle through a hand-made assistive device
to make sure the oblique angle of foot. We have 30 foot images of patient with and 30 images without the
assistive device to show the differences in image quality.

Results: According to the viewing of two different radiologists, they scaled the consistency and accuracy by this
two way of imaging foot oblique AP, the traditional way of foot oblique AP view showed 4 points, and the way
with hand-made assistive device showed 5 points. The higher points showed means more assistance to their
diagnosis.

Conclusion: In the past, the quality of oblique foot AP view varied from technologist to technologist. We
applied an assistive device to quantify the angle of foot to show better image quality, reduction of repeat exposure
to patients and the poor images.

Keywords: foot assistive device, oblique foot AP view, image quality

P-RO-13
An arteriovenousfistula with a lar ge pseudoaneurysm formation in lower extremity: a casereport
Chun-Yi Lin, Xue-Han Wang, Wei-Yi Ding
Department of Radiology, National Yang-Ming University Hospital, Yilan, Taiwan

Pur pose: To described atraumatic AV F with alarge pseudoaneurysm in lower extremity and be treated
successfully by minimally invasive method endovascular coil embolization.
Materials and M ethods: An 81-year-old male underwent a ultrasonography and revealed alarge rounded
heterogeneous mass at |eft thigh that wasin in favor of pseudoaneurysm. Lower extremity computed tomographic
angiography (CTA) showed an arteriovenous fistula with a large pseudoaneurysm.
Results: Digital subtraction angiography (DSA) was performed that confirming an AVF arising from left deep
artery and endovascul ar embolization was attempted. We used 0.018 microcoil to embolize the AVF and
pseudoaneurysm. The total treated time was about 1 hour.
Conclusion: Traumatic AV Fswith alarge pseudoaneurysm in lower extremity are uncommon, and it could be
treated by endovascular coil embolization that is a minimally invasive method.
Keywords: AVFs, pseudoaneurysm, DSA, endovascular coil embolization
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P-RO-20
The performace of cervical myelopathy in myelography - a case report
Kuan YuLin
Department of Radiology, Kedlung Hospital Ministry of Health and Welfare

Pur pose: This study aimsto provide the clinical presentation and demonstration of cervical myelopathy and
make a correct diagnosis by myelography.

Materials and M ethods: A 39-year-old female patient with bilateral neck to shoulder was tingling pain and
both hand numbness for half month. C-spine X-ray showed C4/5 and C5/6 mild spur formation, then received
ACDEF discectomy and suggest rehabilitation but the patient’s symptoms do not improve. C-spine MRI showed
subtle lesions may be imperceptible and recommend other clinical diagnostic modality. Finally the myel ography
with CT scan were performed for further evaluation.

Results: Cervical myelography vialumbar puncture with injection of contrast medium with post-myel ography
CT scan were performed and showed: the patient’s c-spine post ORIF over C4-6 favored, mild to moderate
anterior indentations over the thecal sacs of right C4-6 favored, the radiology physician advised clinical
correlation and further evaluation and follow up.

Conclusion: The mild to moderate anterior indentations over the thecal sacs of right C4-6 favored was presented
in this examination, which could be reliably detected by current imaging technique that could benefit further
clinical aswell asthe diagnosis and patient treatment.

Keywords: cervical, myelopathy, myelography
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P-RO-22
How to Enhance Safety Using Assistive Equipment during Scanography
Ming-Hsiang Hsieh, Yu-Xuan Lin, Te-Wei Yang
Department of Radiology, Chi-Mei Medical Center, Tainan, Taiwan

Pur pose: Traditional scanography defects assistive equipment with stability and safety. Thisleadsto increased
security concerns, image retake and radiation dose. Therefore, we made a new assistive equipment to improve
safety and stability.

Materials and M ethods: Between May and December 2015, we conducted a prospective, randomized study of
patients for data collection. In order to increase patient standing stability and safety, we reduced the step height
(the step height from 560 mm to 300 mm) and used handrail of assistive devices or restriction belt, respectively.
The length and width of handrail of assistive devices were 1750 mm and 600 mm, respectively.

Results: In our results, we find risk factors (such as unstable standing or fear of falling...) are decreased,
especially on the examination of lower limb joint with assistive devices. In thisway, it also hasimproved the
image retake rate (the scanography image retake rate from 3.26% to 0.71 %) to provide medical radiation

technol ogists efficiency.

Conclusion: In our conclusion, we define the assistive equipment to increase patients’ stability and safety. In the
other hand, it also reduce image retake and radiation dose for patients. Finaly, it is efficient for radiologistsin the
clinical work.

Keywords: radiation dose, retake, scanography
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P-RO-26
Using DXA measurement observing the bone mineral density change for dialysis patients
after taking DENOSUMAB
Hui-Ching Chen', Chien-Liang Chen?, Shu-Chin Wang"
K aohsiung Veterans General Hospital Department of Radiology
K achsiung Veterans General Hospital Division of Nephrology

Pur pose: Using DXA measurement to eval uate the bone mineral density changed for secondary
hyperparathyroidism (SHP) patients under DENOSUMAB (Prolia, Amgen Inc) treatment.

Materials and M ethods: The retrospective review include atotal of 20 patients with severe secondary
hyperparathyroidism, mean age was 53.5+3.8, all patients had DXA (Hologic Discovery) at bilateral proximal
femur and lumbar spine (L1-L4) and T-score lower than -1.0 SD (LSC, spine 0.222326 g/cm?, proximal femur
0.026675 g/cm?), which are 12 patients in the experimental group and the other 8 patientsis control group. The
experimental group 12 patients received a single 60 mg sc dose of DENOSUMAB, and after six months take 2™
bone mineral density.

Results: BMD significantly increased in the experimental group after taking DENOSUMAB 6 months, the BMD
mean increase in femoral neck is 23.7%:+4% from the 0.57+0.04 g/cm? to 0.72+0.05 g/cm? and mean increase in
lumbar spineis 17.1%:+2.6% from the initial .081+0.04 g/cm? to 0.94+0.05 g/cm?.

Conclusion: DENOSUMAB treatment is effective for restoring bone mineral density of dialysis patients with
secondary hyperparathyroidism.

Keywords: secondary hyperparathyroidism, bone mineral density, DXA, BMD, DENOSUMAB
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