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Figure 1. Percentage distribution of respondents (i.e., RDs) for the IPC survey,
categorized by country, SAR, and territory; data are presented as percentages of the
total of 122.

IPC Policy Implementation

The survey revealed that 74.6% (91/122) of the respondents reported being aware
of having an IPC committee or program at the national level in their respective
countries. These respondents cover all 22 AOR. The countries with 4.9% (6/122)
respondents, who were not aware of having a national IPC came from Malaysia,
Thailand, and Japan. Therefore, across countries, awareness may vary. At the
hospital or center level, the awareness of IPC policy was high, with 92.6 % (113/122)
of the respondents indicating knowledge of IPC procedures. However, only 68.9%
(84/122) of the respondents reported having a formal IPC policy for their RDs
(Figure 2). Among those with an IPC policy, 51.2% (43/84) adhered to the WHO’s
Guidelines on Core Components of IPC Programmes. In contrast, others either
followed local guidelines or did not have a specific IPC policy in place.
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Room Assessment and Resources

Regarding infection screening practices, only 19.7% (24/122) of the respondents
reported that visitors were screened for infectious diseases before entering, 44.3%
(54/122) indicated that this screening occurred only occasionally, and 36.0 %
(44/122) reported no screening (Figure 3A). For managing patients with infectious
diseases, 70.5% (86/123) of the respondents scheduled these patients at specific
times, 13.9% (17/123) used isolation rooms, and 10.7% (13/123) had no specific
measures in place. Approximately 5.7% (7/123) employed additional measures,
such as wrapping the probe with cling film and performing room clean-up after-
wards, while one respondent chose both isolation and scheduling (Figure 3 B).
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Figure 3. A) Infection screening practices before entering RDs and B) Management
of infectious patients in RDs.
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When assessing IPC infrastructure, 87.7% (107/122) of the respondents reported
that hand hygiene guidelines were displayed in the room, while 12.3% (15/122)
observed the absence of such guidelines. 96.7% (118/122) of the respondents con-
firmed the availability of adequate sinks, soap, and hand-rub dispensers in their
RDs. Personal protective equipment was reported as sufficiently available by 82.0%
(100/122) of the respondents. Additionally, 71.3% (87/122) reported cleaning
rooms or equipment after each use. In comparison, 20.5% (25/122) did so only
sometimes (Fig. 4A). Regarding disinfection practices, 42.6% (52/122) indicated
that rooms or equipment were disinfected only after known infectious cases,
34.4% (42/122) reported disinfection after each use, and 18% (22/122) conducted
disinfection on a scheduled basis (Fig. 4B). Furthermore, 83.6% (102/122)
confirmed that sharps disposal bins were available throughout the RDs. However,
13.9% (17/122) indicated these were available only in certain procedures or
imaging rooms.
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Figure 4. RDs room or equipment practices on A) cleaning and B) disinfection.
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IPC Policy in the Radiology Department

The majority of respondents, 62.3% (76/122), indicated that their RDs consistently
followed IPC policies, while 36.9% (45/122) reported receiving limited or no IPC
training for staff. Incident reporting was encouraged in 52.5% (64/122) of RDs,
and a no-blame culture was in place. 59.0% (72/122) of respondents noted that staff
were encouraged to report IPC breaches. Management support for IPC implemen-
tation and enforcement was reported as "very supportive" by 41.0% (50/122) of the
respondents, "somewhat supportive” by 21.3% (26/122), and "not supportive at all"
by 0.8% (1/122). IPC audits were conducted monthly in 14.8% of RDs, quarterly in
19.7%, and annually in 15.6% of RDs. Only 32.8% (40/122) of the respondents had
received feedback on their adherence to IPC policies in their RDs.

Recent Measures and Improvements

In response to the COVID-19 pandemic, 85.2% (104/122) of RDs implemented
new measures to enhance IPC practices. Of the total respondents, 24.6% (30/122)
reported recentinfectious disease eventsin their RDs, while 63.9% (78/122) reported
no such cases. To improve IPC, many RDs introduced audits, multidisciplinary
team meetings, and the installation of negative pressure suites for interventional
procedures. Key improvements indicated by the respondents were increased staft
education, enhanced hand hygiene protocols, more stringent isolation measures,
and improved use of protective equipment. Several departments adhered to existing
hospital IPC policies and adopted additional practices, such as environmental
disinfection and air purification. Some RDs sought external guidance and main-
tained patient communication through various channels.

RDsimplemented waste segregation toenhanceinfection control, conducted regular
screenings, and updated IPC policies according to hospital guidelines. Specific
measures for interventional procedures included infection screening, mandatory
mask-wearing, thorough hand hygiene, and dedicated examination rooms for
infectious patients. Monthly guidance from the IPC Committee and hospital
rounds were conducted, and the IPC manual was revised biannually. Regular
audits, standards of operations, and rapid response protocols were established,
particularly in response to the COVID-19 pandemic, which included hand
hygiene campaigns and workflow reviews.
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Furthermore, 62.3% (76/122) of the respondents agreed that AOSR policy or
guidelines, based on fundamental principles tailored to local contexts, would
benefit both institutions and the wider society. These standard, evidence-based
international and national guidelines are crucial for effective IPC in RDs, as clinical
environments are high-risk areas. Continuous education and dissemination
of knowledge to all staff members were seen as essential. While a nurse in the
department was responsible for IPC and participated in the hospital's IPC com-
mittee, the specific guidelines were not always clear, and variations in practices
were noted across different hospital chains. Concerns about doctors' inconsistent
use of infection control measures and some vague responses to survey questions
also emerged.

Discussion

IPC has long played a critical role in reducing the burden of HAIs and combating
antimicrobial resistance, with its foundational principles dating back to 1998 in
the USA. Since then, IPC strategies have been widely implemented at acute health-
care facility levels across the globe, supported by the WHO through core IPC
program guidelines in 2009. These guidelines aim to provide evidence-based
support for IPC at both national and healthcare facility levels, and they are tailored
to meet the needs of both high- and low-resource settings [16, 17]. Implementing
IPC is generally shared by all healthcare workers, not solely by IPC teams or pol-
icymakers, as the success of IPC programs depends on the awareness and adher-
ence of all hospital staft to IPC practices.

According to a 2015 WHO survey, national IPC programs were implemented in
only 41% of the member countries, with some regional variations. For instance,
Europe and Southeast Asia had slightly higher coverage, and only 29% of the
tertiary hospitals had formal IPC policies. [18]. However, a subsequent survey
in 2024 displayed a higher level of implementation of the IPC program, reach-
ing 72.9% having trained IPC focal points and 83.3% promoting a multimodal
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improvement strategy [19]. The subsequent high implementation of the IPC
program is attributed to the outbreak of COVID-19 in 2020, which likely prompt-
ed various hospitals to implement IPC more actively. Both papers cover the health-
care settings in general, rather than RD in particular.

Therefore, our study provides valuable insights into the state of IPC practices
within RDs in the AOR following COVID-19, highlighting strengths and areas for
improvement. Our survey results revealed that a significant proportion (74.6%)
of the respondents reported being aware of having a national IPC committee or
program in place. However, only 68.9% of the institutional respondents were
aware that they had a specific IPC policy tailored for the RDs. Among those with
an IPC policy, more than half (50.8%) followed the WHO guidelines, while oth-
ers adhered to local guidelines or had no formal policy in place. This variability
highlights the need for standardized IPC practices in RDs to ensure consistency
and safety across the region. One possible explanation for the high number of
respondents with awareness of the IPC national program in our survey is that our
study was conducted after the COVID-19 pandemic, when awareness of IPC was
significantly heightened. Our findings are consistent with the WHO IPC 2024
global survey report, which examined active national IPC programmes (i.e.,
functioning programmes with an annual work plan and budget) and found that
they existed in 71.3% (107 of 150) of the surveyed countries [19]. The pandemic
prompted numerous improvements in IPC practices, according to our survey, with
85.2% (104/122) of RDs reporting the adoption of new infection control measures,
including audits, multidisciplinary meetings, and the installation of negative pres-
sure rooms.

Western guidelines from organizations such as the Radiological Society of North
America (RSNA), the European Society of Radiology (ESR), and the American
College of Radiology (ACR) provide a valuable context for assessing the findings
from our study. The RSNA has long emphasized the importance of infection
control in RDs, focusing on equipment disinfection, hand hygiene, and staff training
[20]. These guidelines align with our findings, underscoring the importance of
regular education and adherence to standardized infection control measures.
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Similarly, the ESR’s guidelines on IPC in RDs focus on areas such as patient
screening, disinfection of imaging equipment, and the use of personal protective
equipment. While the ESR's recommendations are broadly similar to those of
the WHO, they are more detailed in addressing the specific IPC needs of RDs,
particularly during invasive radiological procedures. Our study concurs with
these findings, noting that procedures involving contrast injections, catheters, and
power injectors pose unique infection risks specific to the radiology department
[21].

The ACR also recommends implementing comprehensive infection prevention
programs in imaging centers, advocating for staff training, equipment cleaning,
and stringent protocols for high-risk procedures [22]. These practices, emphasized
in the ACR guidelines, align with the proactive approach observed in some RDs
following the COVID-19 pandemic. However, our survey also identified areas
for improvement, particularly in screening practices and disinfection protocols,
which remain highly variable across departments.

Our findings highlight the unique IPC challenges faced by RDs, which are often
overlooked in comparison to other clinical areas. The high patient turnover,
combined with the frequent use of invasive procedures (such as contrast injections
and catheterizations), increases the risk of HAIs in radiology settings. Equipment
suchasneedleless connectors and contrast injectors, commonlyused in radiological
procedures, has been identified as a high-risk point for infection transmission. [1,
23]. This highlights the need for specialized IPC standards for RDs beyond those
in general healthcare settings.

Furthermore, the survey revealed that many respondents were radiologists, who
typically do not have direct patient contact. However, IPC is the responsibility of
all healthcare workers, and radiographers who interact with patients directly must
be included in IPC programs and training. Radiographers often receive limited
IPC training in their formal education, and extending IPC education to this group
could enhance patient safety in RDs [24].
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Ongoing education and promoting a no-blame culture within RDs ensure that
IPC protocols are consistently followed. Training programs should address the
technical aspects of infection control (e.g., hand hygiene and equipment disinfec-
tion) and emphasize the importance of reporting incidents without fear of blame.
A culture encouraging open communication and continuous learning is vital for
improving IPC practices and preventing future outbreaks [25].

The epidemiological disparities in HAIs, particularly between developed and
developing nations, highlight the impact of various factors such as inadequate
infrastructure, understaffing, and a lack of standardized guidelines [26]. These
challenges contribute to the variability in IPC practices, underscoring the need for
more robust national and institutional policies.

Just like ECR, RSNA, and ACR, AOSR, as a leading authority in the AOR, can
play a role in uniting the various members by establishing a formal IPC specific to
RDs at the institutional and departmental levels, which aligns with the WHO core
components but adapts them to local contexts. Continuous engagement through
educational initiatives, incorporating IPC training into radiology education
curricula, mandating annual training for all staff, and promoting a no-blame cul-
ture to encourage reporting of IPC violations and near-miss events will strengthen
practices in the RD [27]. AOSR can also play a role via a position statement to
advocate for government and institutional support to enhance infrastructure and
resource availability. AOSR can leverage regional collaboration to share knowledge,
best practices, and resources, thereby enhancing its effectiveness.

This study provides valuable insights into IPC practices in RDs across the AOR;
however, a few limitations should be noted. The survey did not encompass all
institutions and RDs across the AOR, nor did it aim for proportional representation.
It was based on voluntary participation at the convenience of potential respon-
dents. Hence, the majority of responses were from Japan, Thailand, and Malaysia,
reflecting their active participation in this survey. Consequently, the results may
not fully represent the AOR but rather reflect the status of the participating insti-
tutions (see Supplement). These three countries, Japan and Thailand being devel-
oped nations, whilst Malaysia is a developing country, represent well-established
healthcare systems in the region.
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A more detailed, country-level analysis incorporating diverse and representative
data from all countries is an essential goal for future studies. This will provide a
more nuanced understanding of IPC practices across various healthcare settings.
The categorization in one survey question—Private, Government, Academic,
and Others—was not mutually exclusive, which could lead to inconsistencies in
classification. Additionally, the survey did not include a question on hospital size
or level (e.g., primary, secondary, tertiary), which limits understanding of how
these factors impact IPC practices. These aspects should be taken into consider-
ation when interpreting the findings. Unfortunately, this gap in the survey design
constitutes a limitation that cannot be corrected retrospectively.

We also note that varied responses originated from the same countries. The survey
was designed to explore knowledge gaps and variations in infection prevention
and control (IPC) practices. Therefore, discrepancies between responses were
considered meaningful and reflective of potential differences in awareness or
implementation within the same institution. No attempt was made to reconcile
such discrepancies, as these insights contribute to identifying internal inconsisten-
cies and areas for improvement.

In conclusion, the survey highlighted the overall commitment to IPC in RDs
across the AOR, with significant progress made in response to the COVID-19
pandemic. The findings provide valuable insights that can guide future improve-
ments in compliance with IPC practices and their implementation across the
region. Addressing policy implementation, training, and resource allocation gaps
is critical for enhancing infection control practices. Standardizing IPC policies
across departments and aligning them with national and international guidelines
will improve consistency. Furthermore, enhancing staff education, particularly
for radiographers, and ensuring adequate resources will strengthen IPC measures,
providing safer and more effective radiology services. Continuous vigilance and
adaptation to emerging infection risks are essential for maintaining high IPC
standards in the radiology department.
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Abstract

Hemophilic pseudotumors are rare complications of severe hemophilia and
typically involve muscles and bones. We present the case of a 1-year-old 5-month-
old boy with severe hemophilia A, who developed progressively enlarging left
occipital scalp swelling. A computed tomography (CT) scan revealed a significant
left occipital osteolytic calvarial mass causing a mass effect and displacing the 4th
ventricle. The absence of acute neurological compromise allowed for conservative

management in this case. This case highlights the importance of considering
hemophilic pseudotumors in patients with hemophilia, even in atypical locations.
Early recognition and individualized management are crucial for optimal outcomes
in patients with this challenging complication.

Keywords: Hemophilia, Hemophilic pseudotumor, Scalp, Skull.

Introduction

Hemophilia is a condition in which a deficiency in clotting factors causes coagulation
defects. Hemophilia pseudotumors are rare complications of hemophilia [1]. It
usually involves muscles of the pelvis or lower limb as well as bone involvement,
most commonly involving the femur, tibia, pelvis or small bones of the hands [1].
Skull involvement is a rare occurrence [2]. We report a rare case of skull hemophilic
pseudotumor and review its presenting illness, diagnosis and treatment.
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Case summary

A 1-year-5-month-old Malay boy underlying severe hemophilia A and a history
of recurrent intracranial bleeding complicated by right-sided hemiparesis and
seizures presented to the hospital with a complaint of progressively enlarging
left occipital scalp swelling (Figure 1). The swelling had been present for two
months, initially growing rapidly but stabilizing in size for the past month prior to
presentation. Despite the swelling, the child remained active and alert, without
fever or signs of increased intracranial pressure.

Ultrasound was initially performed to evaluate the swelling. Ultrasound revealed
a heterogeneous hypo-hyperechoic mass in the left occipital region with anechoic
components. There was no intralesional vascularity. (Figure 2). It involved the
subperiosteal region, with extension to the diploe of the occipital skull.

A computed tomography (CT) scan of the brain was subsequently performed in
view of the presenting complaint. The findings revealed a significant left occipital
osteolytic calvarial mass with inhomogeneous hyperdense attenuation associated
with curvilinear deformed bone/calcification at the outer margin of the lesion
and bone resorption in this region (Figure 3). This hematoma caused a mass
effect, displacing and compressing the 4th ventricle with resultant hydrocephalus.
Additionally, frontal lobe encephalomalacia was noted as a sequela of previous
intracranial bleeding (Figure 4).

These imaging findings, which are correlated with underlying hemophilia, are
suggestive of hemophiliac pseudotumors. Given that the patient remained active
with no sign of increased intracranial pressure, the patient was treated conservatively
and monitored for any sign of increased intracranial pressure. This patient did not
receive treatment for factor replacement due to a financial constraint. The patient
was subsequently on a palliative treatment. No follow-up imaging was performed.
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F S
Figure 1. Large left occipital scalp swelling on presentation.

LT OCCIPITAL

Inner table

Figure 2. Ultrasound image shows (A) grey scale, (B) with color Doppler showing
a heterogeneous hypo-hyperechoic mass in the left occipital region with an anechoic
component involving the subperiosteal region (shown by bracket), with extension to
the diploe of the occipital skull. There was no intralesional vascularity.
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Figure 3. (A) Large hyperdense mass in the left
occipital region suggestive of a pseudotumor
causing compression of fourth ventricle (white arrow)
(B) curvilinear deformed bone/calcification
(white arrow) noted at the outer margin of the
mass (C) Expansion of the inner and outer table
at the left occipital region with associated cortical
thinning and bony resorption (white arrow)
around the mass.
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Figure 4. (A) CT brain performed 17 months prior to current presentation shows
left frontal intraparenchymal bleeding (white arrow) with intraventricular extension
and hydrocephalus (black arrows). (B) Current CT noted evidence of left frontal
encephalomalacia in the corresponding region.

Discussion

Hemophilic pseudotumors are rare complications of severe hemophilia, arising
from the insidious accumulation of blood within the muscle or bone due to
recurrent bleeding episodes [1]. These conditions, affecting less than 2% of
individuals with severe hemophilia, manifest clinically with a wide range of
symptoms depending on their location and size [2]. It usually involves muscles
of the pelvis or lower limb as well as in the case of bone involvement, most
commonly involving the femur, tibia, pelvis or small bones of the hands [2]. Skull
involvement is a rare occurrence [3,4,5]. There are limited number of case reports
on skull hemophilic pseudotumor especially in pediatric population. The youngest
patient with this condition in our literature review is reported by Horton et al
(1993) which involve a 12-month-old American Indian boy [6]. Depending on
their location, these pseudotumors can cause various complications. As their sizes

2 34 Volume XXVI Number Il September-December 2025



Zhi Hou L., et al. THE ASEAN JOURNAL OF RADIOLOGY
ASEAN J Radiol 2025; 26(3) : 230-239 ISSN 2672-9393

increase, they can compress into nearby anatomical structures, causing symptoms.
In our case, it presented as a left occipital ‘mass;, which is a rare site of involvement
that causes a mass effect on the surrounding brain structure.

Radiological imaging, encompassing X-rays, CT and magnetic resonance imaging
(MRI), plays a crucial role in diagnosing and characterizing these lesions. X-rays
are particularly valuable for accessing intraosseous pseudotumors, revealing their
characteristiclytic, expansile nature, which is often accompanied by cortical changes
and periosteal reactions [7-8]. Ultrasound can demonstrate the presence of fluid
within the pseudotumor [1] as well as progression after treatment, particularly
in the case of soft tissue pseudotumor [2]. In our case, ultrasound revealed a
heterogeneous mass with anechoic components. CT and MRI offer comprehensive
insights into its extent, composition, and relation to adjacent structures [1]. In the
case of intraosseous involvement, CT is particularly useful for evaluating crossing
trabeculae, cortical changes, and periosteal reactions. MRI has a remarkable ability
for assessing intramedullary portions and nearby soft tissue (neurovascular
bundle) as well as monitoring the therapeutic response. The characteristic MRI
appearance is an intramedullary cystic lesion containing fluid components, which
have complex signal intensities reflecting the effects of remote and recurrent
hemorrhage and clot organization [2]. In our case, CT was able to characterize the
lesion, revealing its extension and mass effect on the surrounding structure and
eventually providing an accurate diagnosis that was correlated with the underlying
condition.

Other possible differential diagnoses with solitary soft tissue lesions with bone
erosion include neuroblastoma one metastasis as in Hutchinson syndrome. However,
this condition usually appears as a multiple area of bone metastasis [9]. Figure 5
depicts an instance of neuroblastoma metastasis, manifesting as multiple osseous
lesions [10]. In terms of imaging, MRI for hemophilic pseudotumor shows
T1W/T2W peripheral hypointense rim representing fibrous tissue that contains
hemosiderin which is not seen in Hutchinson syndrome. A combination of the
given history of hemophilia and imaging features, biopsy should be avoided in
these patients [11]. In our case, the presence of underlying Hemophilia A with a
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solitary soft tissue mass in the skull best fit the diagnosis of hemophilic pseudotumor
even though no MRI imaging was performed.

The management approach primarily focuses on prevention through meticulous
control of bleeding episodes with a factor replacement therapy and other
conservative measures [1]. However, for established pseudotumors, a multipronged
therapeutic strategy may be needed, encompassing options such as low-dose
radiotherapy, percutaneous curettage, surgical resection, or even filling the
resultant cavity with a bone graft or other suitable materials [7]. In our case, the
patient was treated conservatively with further monitoring for any sign of
increased intracranial pressure.

Figure 5. Multiple osseous lytic metastases of neuroblastoma in skull base and
calvarium (arrows) - Case courtesy of Ahmed Abdrabou, Radiopaedia.org, rID:
32540 [10]
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Conclusion

This case highlights the rare but significant complication of hemophilia pseudotumor
in a young boy with severe hemophilia A. His presentation with progressively
enlarging scalp swelling and subsequent CT findings emphasized the importance
of considering this diagnosis in patients with hemophilia, even in unusual
locations such as the skull. While rare, hemophilic pseudotumour remains a
challenging complication, necessitating a high index of suspicion, prompt
diagnosis, and multidisciplinary management to optimize patient outcomes.
However, with the presence of a history of Hemophilia, typical presentation and
imaging findings, particularly MRI which shows peripheral rim of T'W and T*W
hypointensity, biopsy should be avoided. Further research and awareness are
essential to improve the understanding and management of this rare entity.

Conflict of interest: The authors declare that they have no conflicts of interest.
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Overview

In the late 1970s, the news of Cambodian refugees in Indochina was prevalently
reported around the world. At that time, in 1978, I had graduated from the
Radiological Technologist School at Nagoya University in Japan and had just started
working as a radiological technologist at what is now Fujita Health University
Hospital. I had been concerned about Vietnam and Indochina since I was in high
school, but I felt that it was a problem in a country far away from me. However,
in 1980, my relationship with Indochina began. In December 1980, I received
an urgent request from the chief technologist of the university hospital. "Is there
anyone who would like to go to the Cambodian refugee camp on the Thailand
and Cambodia border?" It was a request to participate as a member of a Japanese
medical team in a Japan International Cooperation Agency (JICA) project. Since
I had been interested in overseas activities, I applied to join the refugee relief
medical team that very same day. One week later, I was on my way to Thailand.

At that time, I had only one year of experience as a radiological technologist and
could not speak English. I boarded the plane with only some textbooks on X-ray
photography and a compact English dictionary. In fact, this was the first time
flying, meaning it was also my first time abroad. One day after arriving at the

2 4 O Volume XXVI Number Il September-December 2025



Tsujioka K. THE ASEAN JOURNAL OF RADIOLOGY
ASEAN J Radiol 2025; 26(3) : 240-251 ISSN 2672-9393

airport in Bangkok, I went to Sa Kaeo City near the Cambodian border. For
three months, from December 1980 to March 1981, I worked as a radiological
technologist on JICA's Cambodian Refugee Relief Medical Team. The other
members were doctors, nurses, and a medical technologist from Tokyo Medical
and Dental University and Okayama Saiseikai Hospital. Our JICA team was based
at the Japan Medical Center in Sa Kaeo City, and in two refugee camps: Khao I
Dang Camp, north of Aranyaprathet, and Bang Kaen Camp, west of Sa Kaeo City
(Figure 1).
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Sa Kaeo City
(Crown Prince Hospital)

Figure 1. Thailand-Cambodia border, the JICA team's activity sites; the Japan
Medical Center (JMC) in Sa Kaeo City was the center of medical activities at two
refugee camps, Khao I Dang Camp and Ban Kaeng Camp, and Crown Prince
Hospital in Sa Kaeo City.
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Khao I Dang Camp

The Khao I Dang Camp is located a few kilometers from the Cambodian border,
and there was a world-famous refugee camp at the time. The refugee camp was
vast, with more than 160,000 refugees. Medical teams participated from all over
the world, including France and Germany, in addition to Japan (Figure 2). Our
JICA team operated the outpatient department and ward of Japanese Hospital,
but the international team was in charge of X-ray photography. Figure 3 shows
the examination room in Japanese Hospital. Figure 4 shows the ward of Japanese
Hospital. The patients are lying on simple beds. Medical records and X-ray films
were hanging above the patients' beds. The hospital was made of simple palm
leaves, and the walls are very simple. Although it appears white in the photo, you
can see the outside. When the wind blows, the ward is covered in sand. In Khao I
Dang Camp, minor surgeries are performed in the refugee camp's operating room,
but major surgeries are transported to the Japan Medical Center, about which I
will explain later, where patients are admitted and operated on. Figure 5 shows the
refugee home.

: Vs
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MR
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- &
Figure 2. International Hospital Street in Khao I Dang Camp; Khao I Dang
Camp was located near the Cambodian border and housed 160,000 refugees. This
photo shows the hospital street in the refugee camp. The hospitals were run with
support from the International Red Cross and countries around the world. Each

hospital was made of palm wood.
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Figure 3. Examination room at a Japanese Hospital; doctors and nurses were busy
in the examination room and patients were arriving one after another.

Figure 4. The ward of Japanese Hospital; patients were lying on simple beds.
Medical records and X-ray films were hanging above them. The buildings were very
simple, with well-ventilated walls.
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Figure 5. Refugee housing; refugees lived in simple houses made of palm wood
leaves, one for each family.

Ban Kaeng Camp

Ban Kaen Camp was located near the Japan Medical Center, north of Ban Kaen
Station on the State Railway of Thailand (Figure 6). It seems that the last scene of
the movie "The Killing Fields" was filmed there. There were tens of thousands of
refugees in Ban Kaen Camp. Because Ban Kaen Camp is relatively small in scale
compared to Khao I Dang Camp, refugee relief medical care was provided only
by the JICA team. I was the main X-ray taker here, and assisted several refugees.
Undoubtedly, they were unlicensed. The X-ray device was self-rectifying, with tube
voltage of 100 kV and tube current of about 20 mA. One used fluoroscopy device
was sent from Bangkok, but it was broken and did not work. We started by sticking
lead plates to the walls of the X-ray room (Figure 7). There were problems such as
the X-ray localizer not lighting up and the X-ray collimator not working, but we
managed to handle the contingency and take matters into our own hands. The film
was tank-developed. It was hot and humid. The developer was old and the film was
not stored well. Although the images were not satisfactory, we were somehow able
to interpret them. The quality of medical care can change dramatically depending
on whether or not we have an X-ray. I worked with the pure intention to help these
people who had experienced terrible things as refugees (Figure 8).
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Figure 6. Ban Kaen Camp was located the west of Sa Kaeo City. The medical care at
Ban Kaen Camp was handled only by the JICA team.

Figure 7. Construction of
theradiography room; three
refugee helpers and I con-
structed many lead plates for
the radiography room our-
selves.
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Figure 8. Prosthetic limb
section for people who lost
legs due to landmines; the
man looked ecstatic to receive
a new prosthetic limb.
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Japan Medical Center

The Japan Medical Center (JMC) was located the west of Sa Kaeo City. It was a
facility built for our JICA team, and had wards, a consultation room, an operating
room, an examination room, an X-ray room, and accommodation for the JICA
team (Figure 9). There was also a mobile bus for chest examinations provided
by Japan. The X-ray equipment included a Shimadzu self-rectifying device and a
fixed focus X-ray tube, with a tube voltage of 100 kV and a tube current of 20 mA.
Because the tube current was small, it took 1 to 2 seconds to take a chest image and
3 to 4 seconds to take an abdominal image (Figure 10). The exposure time was set
by a clockwork mechanism. Therefore, the first Thai and Khmer words I learned
were "Take a breath and hold it,” "Don't move," and "Finish."

The Japan Medical Center had a room for X-ray, but no darkroom for film
development. The person previously in charge seemed to have developed the
images in the shower room, but it was very difficult to use. Therefore, I created a
new darkroom by using the space next to the JICA coordinator's office. Films were
developed in a tray. It was from December to March in Thailand, so there were
days when the temperature exceeded 40 degrees and the development temperature
exceeded the target of 33 degrees. Therefore, I devised a way to double the
developing tray and running water on the outside tray. After that, since it was
a manual development, the film density could be roughly adjusted by the
development time. Today's radiological technologists are not trained this way,
but at the time, Japanese radiological technologist schools were even trained in
the film development method. This knowledge was very useful at the refugee
camp. At the Japan Medical Center, we also took intraoperative X-rays of patients
transported from the refugee camp. For intraoperative radiography, A colleague
from JICA, who was about the same height as I am, and I carried a long pole and
hung the X-ray tube in the center to take X-ray images. Most of the patients had
metal pieces removed from landmine explosions. There were also other diseases.
Figure 11 shows the upper gastrointestinal (UGI) imaging being taken. There was
no fluoroscopy device, so it was a ‘blind’ UGI. I took the images while imagining
the anatomy of the stomach and the position of the contrast agent.
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Figure 9. Japan Medical Center (JMC) was located in the west of Sa Kaeo City.
It was the base and accommodation for the JICA team as well as functioned as a
hospital. Hospitalization, surgery, various examinations, and X-rays were possible.
This facility is currently used as a malaria research facility in Thailand.

Figure 10. X-ray control device; tube voltage was 100kV; tube current was 20mA,
and the exposure time was 0.1 to 10 seconds.
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Figure 11. Taking upper gastrointestinal
(UGI) X-ray; the patient lay on the floor
to keep the distance between the X-ray
tube and the film. The UGI was performed
blind. I am wearing a protective apron.

Crown Prince Hospital in Sa Kaeo City

In Sa Kaeo City, where the Japan Medical Center was located, there was a Thai
hospital called Crown Prince Hospital (Figure 12). In addition to refugee relief
medical activities, the JICA team also provided medical cooperation to Crown
Prince Hospital. They accompanied local medical activities outside the hospital.
Chest examinations were performed using a chest X-ray examination vehicle
at the Japan Medical Center (Figure 13). The examination vehicle used indirect
photography with an image intensifier (I.I.). Images were taken on a 100 mm wide
roll film which were then developed at the hospital.

In 1980, CT was introduced in Japan and digitalization of images began, but when
I asked a radiologist at Crown Prince Hospital at the time what he needed, the
answer was he wanted a stabilized power supply rather than a CT. At that time in
Thailand, there was a problem of large voltage fluctuations, which made it difficult
to perform stable X-ray photography.
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Figure 12. Crown Prince Hospital in Sa Kaeo City; this is a hospital, not a safari
park.
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Figure 13. Local mobile screening by X-ray bus provzded by Japan.
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45 years have passed

I worked on refugee relief activities on the Thailand-Cambodia border from
1980 to 1981. After that, in 2000, I took part in establishing a medical physics
department at the request of Dr. Anchali Krisanachinda from Chulalongkorn
University in Bangkok. After that, I visited Chulalongkorn University and Prince
of Songkla University and was involved in educating radiological technologists
and medical physicists.

In 2024, I revisited Aranyaprathet, Sa Kaeo City and Khao I Dang on the
Thailand-Cambodia border for the first time in 45 years. The Khao I Dang refugee
camp, where more than 160,000 refugees lived, had become a quiet wilderness
with no one around. Aranyaprathet and Sa Kaeo had been transformed into new
towns. A new building was constructed at Crown Prince Hospital (Figure 14). The
Japan Medical Center had become a Thai malaria research facility. It really felt like
a dream to be back after 45 years.

Figure 14. Crown Prince Hospital 45 years later; the safari park hospital has been
transformed into a modern hospital.

2 5 O Volume XXVI Number Il September-December 2025



Tsujioka K. THE ASEAN JOURNAL OF RADIOLOGY
ASEAN J Radiol 2025; 26(3) : 240-251 ISSN 2672-9393

My activities in Thailand and Asia

Currently, I am conducting education and research on CT in Japan. Also, in South-
east Asia, mainly in Thailand, I am promoting radiation education, including CT.
Society has prominently changed since the time of the Indochina refugees. The
development of radiological technology is ongoing. We, radiologists around the
globe, remain active and it is important that medical staft in many countries coop-
erate and develop alongside one another. I aspire to continue to contribute, for the
sake of people’s sustainable happiness.
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Abstract

Radiology is one the most important and rapidly evolving modern diagnostic
fields. It is facing significant challenges which makes it stand on crossroads in
India. Regulatory pressures, technological shifts, and inter-specialty tensions
pose real threats. While new technologies like Artificial Intelligence (AI) and
teleradiology offer promising advances, they are accompanied by regulatory
hurdles, professional encroachments, and workflow disruptions.

Keywords: Artificial intelligence, Communication, Malpractice, Medical errors,
Radiology, Risk Management.

Introduction

Radiology, as a cornerstone of modern diagnostics, is evolving rapidly-but not
without facing significant challenges. In countries where cultural and religious
beliefs glorify male children to great extents, cases of female foeticide are prevalent.
With the introduction of the pre-conception and pre-natal diagnostic techniques
(PC-PNDT) act which prohibits sex detection of foetuses has significantly
improved the trends towards female child sex ratio but the provisions of the act
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put radiologists under a constant threat of violation. Even a minor clerical mistake
can be a cognizable, non-bailable, and non-compoundable offence; therefore, this
aspect of the act needs attention from law makers [1]. The widespread adoption
of teleradiology enhanced the reach of radiology services to underprivileged and
remote areas but the lack of parity in reimbursement to radiologists calls for need
for national and international standardisation of this service. The various clinical
departmentsespeciallysuperandsubspecialitiesconsiderimagingintheirrespective
fields as part of their domain and radiologists need to reclaim their relevance
by enhancing their clinical and communication skills. In this write-up, we also
highlighted another challenge which a practising radiologist encounters i.e.
kickbacks, how making the approach patient-centric can eliminate middlemen.
Another problem within the Indian setup is the mushrooming of private colleges
and the consequent increase in MD seats, which is diluting the prospects for
radiologists and undermining the integrity of the profession Radiology is evolving
at an exponential pace with the advent of Artificial Intelligence, so the adoption
and clinical integration of Al is the future [2]. The future with all anticipated caveats
is promising for this field provided we change our education system as well as the
training of young radiologist by involving them in the emerging era of Artificial
intelligence. Although these new technologies like Artificial Intelligence (AI) and
teleradiology offer promising advances, they are often accompanied by regulatory
hurdles, professional encroachments, and workflow disruptions [3]. This editorial
explores the key challenges and opportunities shaping the present and future of
radiology in India.

The PC-PNDT Act: An Ethical Shield or a Legal Burden?

Challenges

The Pre-Conception and Pre-Natal Diagnostic Techniques (PC-PNDT) Act came
into effect in 1994 at a time when illegal foetal sex determination was rampant,
with some ultrasound reports guaranteeing the sex of the foetus. The alarming
decline in the sex ratio necessitated strict legislation. The Act was amended in 2003
and 2011 to tighten its enforcement [4]. However, its implementation has often
been seen as harsh— as radiologists are presumed guilty until proven innocent,
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a principle contrary to basic legal norms in the Indian Penal Code [5]. This has
emerged as a major cause of professional stress among Indian radiologists [6].

Mitigation

Radiologists must be fully aware of their legal obligations under the Act. Simultaneously,
there should be widespread public awareness about gender equality, the social evil
of dowry, and the misplaced pride in having a male child. While the Act may
have limitations, radiologists must strictly comply with its provisions to uphold
its intended purpose [7]. A possible long-term solution is to shift focus towards
tracking and protecting female foetuses throughout antenatal and perinatal care,
ensuring that the Act's original intent is achieved through positive reinforcement
and accountability.

Teleradiology: Expanding Access or Eroding Standards?

Challenges

Teleradiology has made it possible to extend radiology services to underprivileged
and remote areas, but its implementation in India has been far from ideal.
In practice, it often translates to underpaid and high-volume reporting with
suboptimal reimbursement. This economic model encourages overreporting with
reduced quality and professional burnout [8,9]. Additionally, the absence of direct
patient interaction and real-time discussions with clinical teams compromises
comprehensive patient management, especially in complex cases [10].

Mitigation

Globally, teleradiology is an accepted and growing practice, and also in India, it
plays a key role in improving healthcare access. However, it must be integrated
into hospital-based systems without displacing radiologists from clinical roles
[11,12]. Workload distribution, structured reimbursement models, and quality
assurance mechanisms can transform teleradiology from a cost-cutting tool into a
quality-enhancing solution.
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Clinical Specialty Impingement: Collaboration or Competition?

Challenges

Subspecialties such as obstetrics, neurology, and gastroenterology increasingly
rely on in-house imaging capabilities, sidelining radiologists. These clinical
departments consider imaging in their respective fields as part of their domain. At
the same time, radiologists are retreating from clinical discussions, often due to
excessive workloads and lack of updated clinical knowledge [13,14].

Mitigation

To reclaim their relevance, radiologists must enhance their clinical understanding
and communication. Sub-specialization within radiology is essential to match the
depth of knowledge in clinical departments. Diseases often span multiple organ
systems and require multimodality imaging expertise—something only trained
radiologists can provide [13]. Collaboratively, patient-centered care should be the
goal, rather than siloed practice.

Elephant in the Room: Culture of Cut-Practise

Challenges

As radiology is dependent on clinical branches to refer patients to a radiologist,
this system is highly abused by referring doctors. No patient will be referred to
you unless you give a substantial amount in the form of kickbacks to the referring
doctor in some cases the kickbacks can be as high as 50 percent of the total cost of
the imaging modality, whether it is X-ray, ultrasound, CT or MRI.

Mitigation

If competence is equal, one clear differentiator could be pricing—charging less and
passing the savings on to patients. Another is developing a more patient-centric
and engaging practice, prepare personalized reports, or send tailored WhatsApp/
SMS messages to the patient [15].
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Artificial Intelligence: Threat or Ally?

The Hype

In 2016, AI pioneer Geoftf Hinton predicted that radiologists would become
obsolete within five years. This prediction has not materialized, for which later
he publicly acknowledged his mistake in 2025 [16]. Dr. Nicola Strickland, Past
President of the Royal College of Radiologists from 2016-2019, more realistically
advised focusing Al development on “low hanging fruit” like normal chest
X-rays. In 2021, Dr Paul J. Chang, a professor of radiology and a vice chairman of
Radiology Informatics at the University of Chicago, described the state of the
landscape for implementing Artificial Intelligence (AI) in radiology as a ‘trough
of disillusionment’ [17]. AI has undeniably improved workflow and reduced
repetitive tasks like lesion measurements [18], but interpreting images in isolation
does not constitute practicing radiology.

The Reality

Radiologists’ role go beyond image interpretation. It involves clinical judgment,
communication with referring physicians, and integrating multiple data sources
to form a diagnosis. Appropriate communication is becoming more and more
important in the current era of application of generative Artificial Intelligence to
the radiological world [19]. AT, often trained on single-modality inputs like X-rays
or CT scans, lacks the nuanced understanding of patient history, physical findings,
and lab results that human clinicians routinely use [20].

For example, post-surgical intracranial haemorrhages can be misinterpreted by
AT and pulmonary embolism detection has failed in up to 10% of preliminary Al
assessments [20]. Current AI models are based on convolutional neural networks
(CNNs) that work on image pixel values. Even basic patient demographics are
frequently omitted from AI pipelines [20].

The Way Forward
Radiology systems like HIS and RIS are evolving to enable integration of electronic
medical records, pathology, biochemistry, and imaging. This creates opportunities
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for holistic AI-powered tools that support—rather than replace—radiologists [21-
24].

With radiologists interpreting between 10,000 to 15,000 images per shift, fatigue
and diagnostic errors present actual concerns [21,22]. However, Al should
focus on complementing radiologists through better data aggregation, structured
reporting, and bidirectional communication between radiologists and clinicians
[25].

A correct clinical history and context provided in imaging requisitions dramatically
improve reporting accuracy, while poor-quality information can lead to harmful
misinterpretations [22-27].

Ultimately, Al is a tool—not a competitor. A picture may be worth a thousand
words, but when those words are structured, informed, and contextualized, they
become invaluable to patient care. According to the Summary of the Proceedings
of the International Forum 2021, instead of making the radiologists obsolete, Al
will allow them to reposition themselves and increase their visibility by positioning
them technology leaders in the inevitable change that will affect the whole of
medical profession [28].

Conclusion

Radiology in India stands at a complex crossroad. Regulatory not only pressures,
technological shifts, and inter-specialty tensions pose real threats—but also
creates opportunities for reinvention. A proactive approach that balances compliance,
specialization, and technological integration can redefine a radiologist’s role.
In this landscape, a radiologist is not a passive image interpreter but a clinical
partner, data integrator, and patient advocate—supported, not replaced, by
machines.
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Introduction

The Asian Oceanian Society of Radiology (AOSR; https://theaosr.org) is primarily
a federation with 24 regional society members and a small number of individual
members globally. AOSR is diverse from many aspects and includes two of the
most populous regions in the world, India and China and includes members from
countries ranging from Oman to Tonga. The society members are from lower-
middle; upper-middle and high-income countries/regions. Some of the AOSR
objectives are steps that ultimately improve public healthcare including enhancing
the quality and techniques of radiological procedures among our members. In
2021, the AOSR added value-based radiology (VBR) [1] and by 2024, sustainable
radiology to its agenda.
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Sustainable radiology—also known as eco-radiology or green radiology—seeks
to reduce the ecological footprint of radiology departments whilst optimizing
efficiency. This approach aims to minimize the environmental impact of
radiological technologies and procedures, aligning with broader sustainable
healthcare initiatives [2]. Imaging services, particularly radiology, are considered
major contributors to the ecological footprint due to their high energy-consuming
devices [3] and generated waste especially, though not exclusively, by interven-
tional procedures [4].

Lower- and upper-middle-income regions/countries (LMICs) have none to low
density of high-energy consumption modalities, such as computed tomography
(CT) [5] and magnetic resonance imaging (MRI) scanners [6], let alone advanced
interventional radiology services that most high-income economies have [7].
Basic diagnostic services such as radiography and ultrasound have significantly
lower greenhouse gas (GHG) emissions [3]. Therefore, the ecological footprint of
LMIC:s is expected to be lower. However, the environmental impact of radiology,
no matter how small, does contribute to negative consequences on the climate,
which disproportionately impacts lower-resource regions of the world [1]. There-
fore, environmental sustainability is not the problem of high-income regions only.

Overuse or inappropriate imaging occurs globally even in lower-middle income
countries/regions [8,9]. Travel for imaging, especially when unnecessary can be
a significant burden on patients, particularly those who must walk for days to
reach a medical centre, and may also contribute to environmental impact if the
travel involves vehicles running on petrol. In addition to the ecological footprint,
inappropriate imaging is contributing to higher costs for care [10] and straining
the workforce shortage with its untoward consequences of moral distress to burn-
out [11].

AOSR’s Pulse Check

The AOSR has since 2021 held a presidents’ round table chat with its society
members which is also open to the few individual members. These are conducted
online, but it has been challenging to find a time that cater for most of its
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members. Instead, a short questionnaire with open-ended questions was circulated
to the society secretariats and the 6 individual members in the middle of July 2024.
The AOSR enquired about the presence of sustainability programs, policies in the
department or hospitals, needs and challenges in relation to sustainability as well
as whether their radiological society had taken any steps to promote sustainability.

17 of the 24 (71%) AOSR society members (either president or authorized
delegate) and 3 of the 6 individual members responded. Each response represented
a different country/region. These represented 7 lower-middle, 6 upper-middle and
7 high-income economies (World Bank Gross National Income, 2023): Australia,
China, Chinese Taipei, Fiji, Hong Kong SAR, India, Indonesia, Japan, Malaysia,
Myanmar, Nepal, Oman, Pakistan, Philippines, South Korea, Thailand, Tonga,
Uzbekistan, Vietnam and “North America” (1 individual member).

About a third of respondents had sustainability programs in their department
whilst 40% reported their hospital/medical centres had some policies whilst 25%
were not aware if there were such policies. 15% and 20% reported programs were
in the planning phase at the radiology department and hospital level respectively.
At the radiological society level, 65% had either promoted or taken steps on
sustainability.

About 2/3 of our respondents felt there was a need for sustainability guidelines and
policies for waste reduction, more diligent stock keeping, better energy efficiency,
going paperless, inappropriate imaging/procedures reduction, procurement of
equipment such as low-helium scanners and more effective financial reporting
and governance. There were also funding, access to innovation and infrastructure
needs for 27% of the respondents. Use of radiology equipment to the maximum
was considered a drawback as one could not purchase new equipment with
eco-friendly features.

The challenges cited were a lack of awareness (one respondent mentioned this

was the first time hearing about sustainability in radiology); insufficient training
for staff on sustainable practices; lack of interest or buy-in regarding sustainabili-
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ty; balancing limited resources with growth and safe practices; ensuring adequate
patient care and medicolegal concerns; digitalisation and artificial intelligence
(AI) also had a high carbon footprint; balancing waste reduction with the use of
single-use items for infection control purposes. In private centres, the tension
between profit and avoiding unnecessary imaging was also noted. In addition,
there was a lack of government and management support and problematic
maintenance of digital platforms. Slow progress in sustainable initiatives were
considered discouraging. Finally, there was a lack of data and research on whether
specific steps taken were effective as well as the need to explore intelligent
solutions to reduce energy consumption and GHG emissions.

Some of the activities by radiological societies were as follows. At congresses, there
was usage of eco-friendly badges and non-disposable tumblers, a no-plastic bag
policy, reduction of hardcopies through electronic publications and presentations
and working with vendors to go green in booth construction. Other activities
included planning dedicated workshops to set up a national standard operating
procedure in collaboration with the ministry of health. They also conducted
continuous medical education and activities on sustainability throughout the
radiology community and promoting the use of electronic logbooks for examina-
tions and training. Specifically, one society was actively promoting optimization
of imaging protocols to reduce unnecessary repeat scans/examinations, (thereby
lowering energy consumption and patient radiation doses) and awareness on
environmental pollution through proper handling of medical/radiology waste and
use of recyclable materials.

AOSR: Where Are We?

As expected there was a diversity of awareness and knowledge on sustainable
radiology practices amongst our AOSR members - from zero awareness to
conducting research to ensure measures taken had a desirable impact or to explore
solutions to reduce the ecological footprint. The needs and challenges were not
entirely new and not limited to sustainable radiology. One interesting comment
was related to the medicolegal implications of using an appropriate but lower
GHG emission imaging modality instead of a perceived “better” but higher GHG
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emission imaging modality. Non-radiologist referring physicians and public
perception should to be taken into account and acted upon with education, if the
medical imaging community is to make strides in the area of appropriate use.
Paradoxically, whilst some felt a drawback was the need to use their equipment
to the maximum capacity because of lack of funds, maximising and extending
the lifespan of equipment is actually one of the tenets for sustainable equipment
ownership. Having upgradeable components is important but ultimately, it is to
reduce the need for new equipment.
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Conclusion

There is an obvious need to continue to raise awareness, educate all stakehold-
ers in the medical community and also reassure the public that appropriate and
sustainable radiology does not short-change or lower the standard of care. Data
compilation and research should be encouraged even though there are already
publications on radiology’s GHG emissions and strategies to develop sustainable
practices, many from high-income regions. To this end, international exchange
of knowledge and experience would ensure AOSR members do not ‘start from
scratch’ or 'reinvent the wheel. However, it is vital to ensure solutions are tailored
to each country/region’s need as the resources and other factors such as political
and socioeconomic conditions are varied. Developing cooperation with various
agencies such as the environmental protection agency is a gradual process. Even if
a government or hospital management policy or directive does not exist, everyone
can start practicing sustainable radiology. It can be as simple as turning off com-
puters when not in use!

Following this pulse check, the AOSR formally established a sustainability working
group in September 2024 and also collaborated with the society host of the Asian
Oceanian Congress of Radiology (AOCR2025, January 2025) to initiate a track in
sustainability.
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Background

According to World Health Organization (WHO), six out of top ten causes of
death worldwide are in the thorax, three of which are communicable and the other
three are non-communicable [1]. The communicable ones are tuberculosis,
pneumonia and COVID-19, of which a chest radiograph (CXR) plays an important
role in both diagnosis and management. CXR is a WHO-recommended tool for
TB screening [2]. Thailand has a high TB burden, with a prevalence of 242 cases
per 100,000 adults CXR, and is committed to eradication in line with WHO’s End
TB Strategy, which sets a target of reducing incidence to 89 per 100,000 popula-
tion by 2027 [3]. In 2019, based on a survey in 360 out of 1,554 hospitals in Thai-
land, performed by The Royal College of Radiologists of Thailand (RCRT.) and the
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Department of Medical Sciences, Ministry of Public Health (MOPH.), it was
estimated that almost half of working hours of radiologists were spent interpreting
radiographs. The data collected during 2015-2021 from Songklanagarind Hospital,
Prince of Songkla University, in southern Thailand showed that fewer than 25% of
chest radiographs were interpreted by radiologists, more than half of which were
normal (Table 1).

Table 1. The number of chest radiographs performed and interpreted in Songkla-
nagarind Hospital in southern Thailand during 2015-2021.

Total Number

of Chest
Radiographs

Chest Radiographs

without
Radiological
Reports

Chest Radiographs

with
Radiological
Reports

Chest Radiographs

with Negative
Radiological
Reports

2015 160,712 141,274 (87.9%) 19,438 (12.1%) 11,696 (60.2%)
2016 146,555 126,902 (86.6%) 19,653 (13.4%) 10,627 (54.1%)
2017 118,828 100,324 (84.4%) 18,504 (15.6%) 10,538 (56.9%)
2018 98,514 77,326 (78.5%) 21,188 (21.5%) 12,737 (60.1%)
2019 98,412 76,603 (77.8%) 21,809 (22.2%) 13,853 (63.5%)
2020 89,850 69,241 (77.1%) 20,609 (22.9%) 13,398 (65.0%)
2021 81,382 61,354 (75.4%) 20,028 (24.6%) 13,131 (65.6%)

Al- based CAD software has shown promising accuracy in TB screening [4,5]
and the WHO recommended the use of CAD software for TB screening and
triage in 2021 [6]. A shortage of radiologists and a high TB burden in Thailand
make Al attractive in the market. Private hospitals adopted commercially avail-
able Als to assist radiologists to minimize the risk of missed detection. Some
health institutes are developing their own Al systems, hoping that all CXRs will be
accurately interpreted or appropriately prioritized. MOPH aims to eliminate TB
and improve people’s health by integrating Al in the service flow.
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Introduction of AI during COVID-19 pandemics

In January 2020, the first case of COVID-19 outside China was reported in Thai-
land just a few weeks after an outbreak in Hubei, China when millions of Chinese
people traveled not only across China but throughout Asia during the Lunar New
Year holiday [6]. Because pneumonia is the main manifestation, chest radiographs,
initially not recommended to detect or confirm the COVID-19 pneumonia by
various organizations [7], played a pivotal role in prioritizing the infected patients
to limited healthcare after the third wave of COVID-19 attacked Thailand in the
middle of 2021 when the state of emergency was declared and infected patients
needed to be admitted to hospitals, field hospitals, and community isolations
centers, and finally isolate at home when new cases exceeded 20,000 cases a day
[8]. Radiographic units were installed at all field hospitals and some community
isolation sites and reports from radiologists were used for triaging the level of
medical care. RCRT launched a project called “RadioVolunteer” to interpret and
report CXRs of COVID-19 patients in prisons, field hospitals where there was a
shortage of radiologists, and some community isolation centers [9]. The Radio-
Volunteer digital platform was designed to facilitate seamless collaborations
between radiologists and healthcare providers. Built on a secure, cloud-based
infrastructure, the platform served as the backbone of the RadioVolunteer project
and enabled real-time sharing and interpretation of CXRs. Due to the high volume
of images and the fact that volunteers ranged from general radiologists to special-
ists in chest and other organs, the Al-assisted prioritizing system identified and
scored the positive radiographs (Figure 1). Cases that seemed to have high abnor-
mality scores were alerted and prioritized in the radiologist worklist. The chest-ex-
pert radiologists could quickly review these likely positive cases in real-time as
well as quickly screen through likely negative cases later. The general radiologists
or subspecialist radiologists in other organ systems felt more comfortable and con-
fident to report the images with low abnormality scores. The volunteers interpret-
ed the original CXR image side-by-side with a computer-assisted image assessed
by an Al provided by the platform. During the project, from 31 May 2021 to 25
December 2021, 288,824 CXRs from 115 caring units were interpreted and Al was
utilized by more than 350 radiologist volunteers.
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Figure 1. An infographic showcasing that Al system was introduced in RadioVolun-
teer platform to identify and score the positive radiographs.

Development of external validation
While AI models are rapidly entering Thai markets, studies show that many Al
models perform worse on external datasets compared to manufacturers' internal
data, with only 6% of Al models in medical imaging being externally validated
[10,11]. The lack of robust external datasets for validation limits their wider
use. While microbiological references are typically recommended for assessing
accuracy, comparing Al models with human-read CXRsis crucial when considering

their adoption [12].
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In Thailand's efforts to integrate artificial intelligence into chest radiograph
interpretation, the Thailand Center of Excellence for Life Sciences (TCELS) serves
as a crucial national facilitator and coordinator rather than a direct developer of
AT algorithms. Operating as a public entity under the Ministry of Higher Educa-
tion, Science, Research and Innovation, TCELS's primary mandate is to accelerate
healthcare innovation by building networks, providing funding, and sharing
resources across public and private sector organizations. It acts as a central hub,
connecting the different parts of the complex Al ecosystem to ensure cohesive and
rapid progress.

TCELS fulfills its mission through several key actions. It provides essential financial
support for AI development projects, such as the collaboration to create an
Al-based screening tool for pneumonia. A significant part of its role involves
fostering strategic public-private partnerships, a prime example being its work
within the Yothi Medical Innovation District (YMID) to unite hospitals and
technology firms during the COVID-19 pandemic. Furthermore, TCELS works
closely with professional bodies, having signed a formal Memorandum of Under-
standing (MOU) with the RCRT to facilitate resource exchange and co-organize
initiatives like the "Standard Dataset for Chest AI" project [13]. Through these
efforts, TCELS effectively bridges the gap between research, clinical needs, and
commercial application, accelerating the deployment of vital Al health technolo-
gies across the nation.

Among radiologists, B Readers-the certified physicians by the NIOSH to diagnose
pneumoconiosis-are considered skilled in interpreting CXRs with greater con-
cordance with the final diagnosis of pneumoconiosis compared to other readers
[14]. TB share many common radiographic findings with silicosis, the RCRT
hypothesized that B Readers would also exhibit proficiency in diagnosing TB
on CXR. The 1,097 CXRs, both normal and biologically confirmed TB, carefully
curated from various geographic locations in Thailand were interpreted by six B
readers. These CXRs were not used for Al training but served as an external test
set to conduct external validation.
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In 2020, the RCRT, with support from TCELS, launched a vendor-neutral external
validation to close the existing gap between internal and real-world performance
in Thai population. Vendors submitted results from locked models at predeter-
mined operating points. The protocol included ROC/AUG, sensitivity, specificity,
and calibration curves. Results including Thai benchmark performance and
recommended thresholds for triage and TB screening, aligned with WHO use
cases, were packaged as concise validation documents for hospital adoption and
announced on the the RCRT website [15] (Figure 2).
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Figure 2. RCRT webpage where certifications and validation documents of Al
submitted for external validation appear and can be acquired [15].
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Thailand healthcare system

There are two important stakeholders in the Thai healthcare system: MOPH, an
entity responsible for public hospital covering more than 70% of the hospitals in
Thailand and the National Health Security Office (NHSO) that is responsible for
the reimbursement model for Universal Health Coverage program, the largest
health reimbursement scheme in Thailand.

Giving the growing recognition of the benefit of Al in medicine, Al Clinical De-
cision Support started to gain traction among several government bodies. Sev-
eral Al proof of concept were co-developed between the university and MOPH.
For example, the R3D3 was co-developed with the Naresuan University and the
MOPH hospital, Chattrakan hospital. However, large scale implementation was
limited due to the digital infrastructure constraints and policy commitment [16].

During the COVID-19 pandemic, several investments were made to develop a
digital platform, digital transformation, and infrastructure to accommodate tele-
medicine and COVID-19 Certificate to revive Thailand’s tourism and economy
that was impacted by the COVID-19 lockdown and travel restriction.

The MOPH saw the opportunity and established the Bureau of Digital Health
(BDH) in 2022 at the MOPH to continue the digital transformation into the post-
COVID-19 era. The office directly reports to the MOPH Chief Information Office
(CIO) as a digital transformation office.

The BDH leveraged the national platform originally developed for the COVID-19
vaccination registry to establish the National Digital Health Plat form (NDHP)
to support MOPH’s hospital digital health initiatives, including online appoint-
ments booking, Personal Health Records, and Clinical Decision Support services.
By connecting all MOPH hospitals nationwide, the NDHP is able to significantly
expand the hospital capabilities by connecting the authorized third-party to devel-
op modules which will become available for all MOPH hospitals. In other words,
the NDHP module function helps expand MOPH hospital digital functionality.
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The Imaging Hub program was initiated in 2024 as part of the NDHP to act as
MOPH radiology image repository for research and patient care. The program
offers MOPH in-house developed AI CXR screening available for MOPH hos-
pital free of charge and more AI models are being developed. The Imaging Hub
program facilitates the use of AI among the MOPH. hospitals regardless of their
size or location [17].

o aa o v oo
NINIFTIUILBAIYANDY X

51901590 1 [u]

Aesune

ngaNSEY *

Figure 3. Imaging Hub panel; the image shows a Chest-X-Ray from MOPH hospi-
tals, stored on Cloud and a panel for physicians to record their findings [16].

The MOPH also has the AI approval pathway, “Software as a Medical Device
(SaMD)” Pathway for healthcare AI under the Medical Device Control Division,
Food and Drug Administration (FDA). Al vendor will need approval from this
pathway to be certified in Thailand [18].

On the reimbursement side, NHSO is also working with the MOPH to initiate the
reimbursement model which will greatly incentivize the AI adoption in Thailand.
The NHSO approved AI CXR as a new Universal Coverage Scheme (UCS) health
benefit on July 7, 2025 [19]. Approximately 167 MOPH hospitals are eligible for
this benefit in 2025. The estimated cost for AI CXR is 329,000 baht per hospital,
totaling a budget of 55 million baht in 2025 (Figure 4).
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Figure 4. The map of Thailand
showing 167 MOPH hospitals
in which Al-assisted workflow
for interpreting chest radio-
graphs will be installed by the
end of 2025.

To ensure the safe and effective nationwide deployment of artificial intelligence in
chest radiography, the TCELS and the NHSO established a partnership. A key out-
come of this collaboration is the formation of an expert monitoring team tasked
with overseeing the real-world application and performance of Al tools. This
initiative is critical for building trust among clinicians and ensuring that these
advanced technologies consistently enhance patient care and safety in diverse
clinical settings. The team's primary objective is to create and implement a robust
governance structure for the evaluation, use, and continuous monitoring of Al

algorithms in practice.
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At the core of this oversight is a proposed framework for the annual review of
all hospitals that have integrated chest Al into their diagnostic workflows. This
comprehensive evaluation is structured around four key pillars to provide a
holistic assessment of the technology's impact. First, ethical and legal considerations
examines adherence to data privacy standards, patient consent protocols, and the
complex issue of medicolegal liability in cases of Al-assisted diagnostic errors.
The framework ensures that the use of Al respects patient rights and that clear
lines of accountability are established. Second, technical performance involves the
continuous monitoring of the Al algorithm's diagnostic accuracy and reliability. It
includes proactive surveillance for issues like "model drift,"” where an Al's perfor-
mance degrades over time as it encounters new types of data from different patient
populations or imaging equipment. This ensures the tool remains effective long
after its initial deployment. Third, workflow Integration assesses how seamlessly
the Al tool integrates into existing hospital information systems (HIS) and picture
archiving and communication systems (PACS). The goal is to confirm that the Al
optimizes the clinical workflow, for example, by automating the triage of urgent
cases—rather than creating bottlenecks or increasing the burden on medical staff.
Last but not least, user satisfaction gauges the experience and confidence among
the clinicians using the AL Given that user reluctance can be a major barrier to
adoption, this feedback is crucial for understanding the practical value of the Al,
addressing any usability issues, and ensuring the technology serves as a trusted
"second reader" for physicians.

This monitoring framework is designed to be applied to all Al platforms in use,
with mainstream commercial systems like Perceptra's Inspectra CXR [20] serving
as a key example. Perceptra already provides comprehensive end-to-end support,
including extensive monitoring services, which aligns with the national oversight
goals (Table 2). This multi-layered approach, combining government oversight,
professional self-regulation, and responsible vendor practices, is essential for
building a sustainable and trustworthy Al-powered healthcare ecosystem.
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Monitoring and Evaluation

Infrastructure Evaluation

CHPP.

*  Document Policy formulation &

Policy implemertation

®  Measure user satisfaction,

technology acceptance among
healthcare professionals,

procurement processes,

distribution and implementation,

and product improvement

*  Recommend policies to the

NHSO

Clinical Evaluation

*  Performance report (sensitivity,
spedificty and Area Under the
ROC curve (AUROC) of Al CXR

*  Optimal threshold value of Al CXR
for hospitals of different sizes

® Cost analysis of providing
Tuberculosis screening using Al
CXR compared with conventional
screening methods, from the

perspective of healthcare providers

Evaluate the Al CXR implementation a

UHDNeduURAa
AEIWNYMASASSWWHIWIA

*  Performance report (sensitivity,

spedfidty and Area Under the
ROC curve (AUROC) of Al CXR

®  Optimal threshold value of Al CXR

for hospitals of different sizes.

® Cost analysis of providing CA lung

screening using Al CXR compared
with conventional screening
methods, from the perspective of

healthcare providers

Table 2. The pre-deployment education and the monitor during deployment of Al in
chest radiography developed by TCELS, NHSO and non-profit professional organi-
zations; Perceptra provided the dashboard for monitoring.

Conclusion

Implementing artificial intelligence to assist in interpreting chest radiographs in
public health of Thailand requires comprehensive collaboration of government,
non-profit professional organizations, and private sectors. A holistic approach,
encompassing before and during the deployment, was planned to ensure safety
and effectiveness. The outcomes and cost analysis after implementation will be

evaluated in 2026.
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Associate Professor Chongdee Sukthomya,
1936-2025

On April 30, 2025, Associate Professor Chongdee Sukthomya, the first radiologist
of Southern Thailand, passed away at the age of 89 years He was born in Bangkok
on August 10, 1936, graduated from Faculty of Medicine, Siriraj Hospital in Bang-
kok in 1960, and qualified by the American Board of Radiology on June 9, 1967.

The Founder of Radiology in Southern Thailand

In the annals of medicine and public health in Southern Thailand, Associate
Professor Chongdee Sukthomya, M.D.,, stands as a figure of paramount importance.
A true pioneer, he was not only the founding Head of the Department of Radiology
at the Faculty of Medicine, Prince of Songkla University, but is also rightfully
venerated as the very first radiologist in the southern region of the nation. His
contributions ushered in a new era of radiology in Southern Thailand, leaving an
indelible legacy that continues to benefit countless lives.
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The Arrival of the Pioneer

The year 1975 marked a critical juncture for radiological sciences in Southern
Thailand. The region, which was considered remote in terms of medical advancement,
lacked specialized radiological services. Even in the most modern hospitals
of the time, such as Hat Yai Hospital and Songkhla Hospital, radiologists were
lacking. The crucial task of interpreting radiographic images fell to the attending
physicians, a practice that starkly highlighted the disparity in public health
services compared to other regions of the country.

This landscape began to transform when Professor Kasem Limwongse, M.D.,
the visionary first Dean of the Faculty of Medicine, Prince of Songkla University,
recognized the urgent need for specialized radiological expertise. In a pivotal
move, he initiated the transfer of Dr. Sukthomya from the Faculty of Medicine
at Chiang Mai University—a center of advanced medical practice at the time—to
undertake the monumental task of establishing the Department of Radiology in
the peninsular south.

A Legacy of Foundational Leadership

Occupying the position of the first Head of the Department of Radiology from
December 1974 to November 30, 1984, Dr. Sukthomya dedicated a decade to
meticulously building the department from the ground up. At that time, Songkla-
nagarind Hospital had almost no equipment. The first fluoroscopy machine was
introduced in 1977. The hospital began using cobalt radiotherapy and ultrasound
imaging and performed the first angiography in Southern Thailand in 1982. It
is evident that this was truly a beginning from nothing. His vision and initiative
were the driving forces behind nearly all of the department's foundational achieve-
ments. His leadership was instrumental in laying the groundwork for the field of
medicine that was previously nonexistent in this region.
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Dr. Chongdee and Dr. Vimol Sukthomya, with the staff, in front
of the first CT scanner room in Songklanagarind Hospital.
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Beyond his departmental duties, Dr. Sukthomya also served as the Vice Dean
during the faculty's formative years. This role placed him in the part of the faculty's
administration and strategic development. Consequently, Dr. Sukthomya was
also one of the important people shaping the very character and trajectory of the
Faculty of Medicine.

His name is a constant presence in the commemorative publications of the Faculty
of Medicine, frequently referenced by various departments as a figure of inspi-
ration and foundational importance. This recurring acknowledgment is a clear
indicator of the dedication, perseverance, and profound positive influence he
bestowed upon the Faculty of Medicine, Prince of Songkla University, and the
entire public health system of Southern Thailand—a legacy that endures to this
day.

An Enduring Impact

Even after his departure from Prince of Songkla University, Dr. Sukthomya
continued to serve the public with unwavering dedication. He chose to join Lampang
Cancer Hospital in the Northern Thailand which lacked a radiologist on staff.
There, he contributed his expertise in both diagnostic and therapeutic radiology,
while also fostering academic growth within the institution.

1 Dr. Sukthomya

| came back to visit
the Department
of Radiology at
Songklanagarind
Hospital after
relocating to work
at Lampang
Cancer Hospital.
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One of his notable initiatives was organizing weekly academic seminars every
Thursday afternoon. These sessions brought together multidisciplinary teams
including doctors, nurses, radiologic technologists, and staff from various depart-
ments to discuss real patient cases and shar knowledge. This collaborative and
educational environment not only enhanced patient care but also strengthened
interprofessional learning and camaraderie.

The first cohort of radiologic technology students in Southern Thailand.

He remains one of Thailand’s most esteemed radiologists whose contributions have
left an enduring impact on medical practice, education, and patient care across
generations.
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