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Abstract: Radiology, anaesthesia and laboratory technology work together to provide better and more complete
patient care in today’s healthcare system. Radiology helps doctors see inside the body using imaging techniques,
which is important for diagnosing diseases, monitoring progress, and guiding treatments. Anaesthesia makes sure
patients are comfortable, pain-free, and still during procedures, especially during complex imaging and
interventional procedures. At the same time, laboratory technology provides important test results, such as blood and
other analyses, which help doctors understand the patient’s condition and plan the right treatment. When these three
areas work together, patient care becomes more effective and well-coordinated. For example, in emergency
situations, quick lab reports, fast imaging, and proper anaesthesia support can help save lives. During surgeries and
interventional procedures, this teamwork ensures accurate diagnosis, patient safety, and successful outcomes. With
advancements in technology and better communication among healthcare professionals, this integration has become
even stronger. It helps reduce risks, improve diagnosis, and provide better treatment results. In conclusion, the
combined role of radiology, anaesthesia, and laboratory technology is essential for providing safe, accurate, and
complete patient care.
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Introduction

Today’s healthcare system is no longer simple or limited to one doctor or one department. It has become
highly advanced and technology-driven, where different medical specialties must work together smoothly to
provide the best care to patients. In this system, radiology, anaesthesia, and medical laboratory technology
(BMLT) play very important and interconnected roles (- Radiology helps doctors see inside the body using
imaging techniques like X-rays, CT scans, MRI, and ultrasound. This helps in diagnosing diseases early and
guiding treatments. Anaesthesia ensures that patients remain comfortable, pain-free, and stable during
procedures. It is especially important in surgeries and imaging procedures where the patient must remain
still. BMLT supports doctors by providing accurate laboratory results, such as blood tests, infection markers,
and biochemical analysis, which are essential for diagnosis and monitoring.*When these three fields work
together, patient care becomes safer, faster, and more effective.

|Clinical Area ||R01e of Radiology ||Role of Anesthesia ||Role of BMLT |
Interventional Radiology Imaging guidance Sedation and monitoring Coagulation tests, blood
(fluoroscopy, CT) reports

Surgery / Minimally
Invasive

Tumor localization, imaging
support

Pain control, anesthesia

Tissue analysis, blood tests

Emergency & Trauma

CT scan, ultrasound (FAST)

Airway management,
resuscitation

Blood grouping, urgent lab
tests

ICU

Portable imaging (X-ray,
ultrasound)

Ventilator support, sedation

ABG, electrolytes, infection
markers

Table 1: Multidisciplinary Roles in Different Clinical Settings
Role of Radiology in Patient Management

Radiology plays a central and indispensable role in modern patient management by providing non-invasive
visualization of internal body structures, which assists clinicians in accurate diagnosis, treatment planning,
and follow-up. With the advancement of imaging technologies, radiology has evolved from a purely
diagnostic specialty into an essential component of therapeutic and emergency care. It enables early
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detection of diseases, supports clinical decision-making, and helps monitor the progression or regression of
pathological conditions over time.?
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Figure 1: Radiology department

Diagnostic radiology forms the foundation of patient evaluation and involves the use of imaging modalities
such as X-ray, computed tomography (CT), magnetic resonance imaging (MRI), and ultrasound*. These
techniques provide detailed anatomical and, in some cases, functional information about the body. X-rays are
commonly used for initial assessment of bones and chest conditions, while CT scans provide cross-sectional
images that are highly valuable in detecting internal abnormalities. MRI offers superior soft tissue contrast,
making it particularly useful in neurological and musculoskeletal conditions. Ultrasound, being radiation-
free and real-time, is widely used in abdominal and obstetric imaging®. Together, these modalities allow
early detection of diseases, accurate diagnosis, and continuous monitoring of treatment outcomes.
Interventional radiology represents a significant advancement in patient care, where imaging guidance is
used to perform minimally invasive diagnostic and therapeutic procedures. Using modalities such as
fluoroscopy, CT, and ultrasound, clinicians can precisely target specific areas within the body. Procedures
such as biopsies, angiographic interventions, and fluid drainage are performed with minimal tissue damage
compared to traditional surgical approaches. This approach reduces patient discomfort, lowers the risk of
complications, shortens hospital stays, and promotes faster recovery. As a result, interventional radiology has
become an integral part of modern minimally invasive treatment strategies.® emergency and trauma care,
radiology plays a life-saving role by enabling rapid diagnosis and immediate clinical decision-making.
Imaging techniques such as X-rays, CT scans, and ultrasound are crucial for assessing critically ill patients.
Rapid imaging helps identify internal injuries, guide urgent interventions, and determine the severity of
conditions. In stroke management, imaging is essential for differentiating between types of strokes and
guiding appropriate treatment. Real-time imaging also supports emergency procedures, improving efficiency
and patient outcomes. Overall, radiology significantly enhances the speed, accuracy, and effectiveness of
care in emergency settings’.

Role of Anaesthesia in Radiological and Diagnostic Procedures

Anaesthesia plays a very important role in radiological and diagnostic procedures because it helps ensure
both patient comfort and safety throughout the examination. Many imaging procedures, especially advanced
ones like CT scans, MRI, and interventional radiology procedures, require the patient to remain completely
still for accurate results. This can be difficult for certain groups such as children, elderly patients, or those in
pain or anxiety, and that is where anesthesia becomes essential®.

Figure 2: Department of Anesthesia
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Different types of anesthesia are used depending on the nature and complexity of the procedure®. For minor
procedures such as needle insertions or biopsies, local anesthesia is commonly used to numb a specific area
of the body, allowing the patient to stay awake without feeling pain. In procedures like CT scans, MRI, or
minimally invasive interventions, conscious sedation is often preferred. In this method, the patient remains
awake but relaxed and may not remember the procedure, which helps reduce anxiety and movement. For
more complex and lengthy interventional procedures, general anesthesia may be required, where the patient
is completely unconscious and unaware, ensuring total immobility and comfort!®. In radiology departments,
anesthesia is particularly important in pediatric imaging, as children often find it difficult to stay still or may
feel scared in unfamiliar environments. Sedation helps in obtaining clear and accurate images without
repeating scans. Additionally, anesthesia helps control patient movement during MRI and CT scans, which is
crucial for image quality. It also plays a key role in managing pain during interventional radiology
procedures such as biopsies, angiography, or drainage procedures'!. Monitoring and safety are critical
aspects of anesthesia use in radiology. Continuous monitoring of vital signs such as heart rate (ECG), oxygen
saturation (pulse oximetry), and blood pressure is necessary to ensure the patient remains stable throughout
the procedure. Proper airway management is also essential, especially in sedated or unconscious patients, to
prevent breathing complications. Furthermore, the radiology team must always be prepared for emergencies,
with resuscitation equipment and trained personnel readily available!>. Overall, anesthesia significantly
improves the quality, safety, and success of radiological and diagnostic procedures.

Medical Laboratory Technology

Medical Laboratory Technology (BMLT) plays a crucial role in modern healthcare by supporting diagnosis,
guiding treatment decisions, and monitoring patient outcomes. Laboratory investigations provide essential
information about a patient’s internal condition that cannot be assessed through physical examination alone.
These tests help doctors confirm diseases, evaluate severity, and plan appropriate treatment strategies,
making laboratory services an integral part of patient care.
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Figure 3: Department of Medical laboratories

In terms of diagnostic support, medical laboratories perform a wide range of tests in areas such as
hematology, biochemistry, and microbiology. Hematology tests, like complete blood count (CBC), help
detect conditions such as anemia, infections, and blood disorders. Biochemistry tests evaluate organ
function, including liver and kidney health, while microbiology tests identify infectious agents like bacteria,
viruses, and fungi. Before any surgical or radiological procedure, laboratory investigations are essential for
pre-procedure evaluation. Tests such as CBC and coagulation profile help assess whether the patient is fit for
the procedure and identify any risks like bleeding disorders or infections that could complicate the
intervention. During procedures, especially in critical care or interventional settings, laboratory support
continues to be important. Intra-procedure monitoring includes tests such as blood gas analysis, which
provides information about oxygen and carbon dioxide levels in the blood, helping assess respiratory
function. Electrolyte monitoring is also vital, as imbalances in sodium, potassium, or calcium levels can
affect heart function and overall patient stability. These real-time laboratory assessments help clinicians
make immediate decisions and manage any complications that may arise during the procedure. After the
procedure, laboratory investigations play a key role in monitoring the patient’s recovery and detecting any
complications. Post-procedure monitoring includes tests to identify infections, such as increased white blood
cell count or positive cultures. Organ function tests are performed to ensure that vital organs like the liver
and kidneys are functioning properly after the intervention. Additionally, therapeutic monitoring is important
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for patients receiving medications, as it helps ensure that drug levels are within the safe and effective range.
Overall, Medical Laboratory Technology is essential throughout the entire patient care process, from
diagnosis to treatment and recovery, ensuring safe and effective healthcare delivery.'®> Multidisciplinary
integration in clinical practice is essential for providing safe, efficient, and high-quality patient care. In
today’s healthcare system, no single department works in isolation. Instead, different specialties such as
radiology, anesthesia, and medical laboratory technology (BMLT) work together as a team, each
contributing their expertise to achieve the best possible outcomes for patients. This collaborative approach is
especially important in complex procedures, emergency situations, and critical care settings'* In
interventional radiology procedures such as angiography or PTCA (Percutaneous Transluminal Coronary
Angioplasty), teamwork is clearly seen. The radiology team provides real-time imaging guidance using
advanced techniques, allowing precise visualization of blood vessels and accurate placement of catheters or
stents. At the same time, the anesthesia team ensures that the patient remains comfortable and stable by
providing sedation and continuously monitoring vital signs. Meanwhile, the BMLT team supports the
procedure by performing important laboratory tests such as coagulation profile to assess bleeding risk and
cardiac markers to evaluate heart function. This coordinated effort ensures that the procedure is performed
safely and effectively.!® emergency and trauma care, multidisciplinary coordination becomes even more
critical, as decisions must be made quickly to save lives. The radiology department plays a key role by
performing rapid imaging studies such as FAST (Focused Assessment with Sonography in Trauma)
ultrasound and CT scans to detect internal injuries, bleeding, or organ damage. Simultaneously, the
anesthesia team focuses on airway management, pain control, and resuscitation to stabilize the patient. The
BMLT team provides urgent laboratory support by conducting tests such as blood grouping and cross-
matching, which are essential for blood transfusions in cases of severe blood loss. The combined efforts of
these departments enable timely diagnosis and immediate treatment.'® Intensive Care Unit (ICU),
multidisciplinary integration continues to be vital for ongoing patient management. Radiology supports
critically ill patients through portable imaging techniques such as bedside X-rays and ultrasounds, which
help monitor the patient without needing to move them. Anesthesia and critical care teams provide
ventilatory support and manage sedation, ensuring that patients remain stable and comfortable. At the same
time, the BMLT team conducts continuous laboratory monitoring, including blood tests to assess organ
function, electrolyte balance, and infection status. This continuous collaboration allows healthcare
professionals to closely monitor patient progress and make necessary adjustments in treatment.
multidisciplinary integration ensures that patient care is comprehensive, timely, and well-coordinated. By
combining the strengths of radiology, anesthesia, and medical laboratory technology, healthcare teams can
improve diagnosis, enhance treatment outcomes, and provide better overall patient care.!”

Advantages of Multidisciplinary Approach

The multidisciplinary approach in healthcare offers several important advantages that greatly improve the
overall quality of patient care. When different departments such as radiology, anaesthesia, and medical
laboratory technology work together, they combine their knowledge and skills to provide a more complete
understanding of the patient’s condition. This leads to improved diagnostic accuracy, as imaging findings,
laboratory results, and clinical observations are all considered together rather than in isolation. As a result,
doctors are able to make more precise diagnoses and choose the most appropriate treatment plans. Another
major benefit is the reduction in procedural complications. When a team of specialists is involved, potential
risks are identified early and managed effectively. For example, laboratory tests can detect bleeding
disorders before a procedure, anaesthesia ensures proper monitoring and patient stability, and radiology
provides precise guidance during interventions. This coordinated effort minimizes errors and reduces the
chances of complications during and after procedures. Patient safety is also significantly enhanced through
this approach. Continuous monitoring, proper planning, and teamwork ensure that any changes in the
patient’s condition are quickly recognized and addressed. In addition, having multiple experts involved
means that critical decisions are reviewed from different perspectives, reducing the likelihood of mistakes.
The multidisciplinary approach also contributes to faster recovery and shorter hospital stays. Because
diagnosis and treatment are more accurate and timelier, patients receive appropriate care without
unnecessary delays. Early detection of complications and efficient management help patients recover more
quickly, allowing them to return to normal life sooner. this approach leads to better clinical decision-making.
When healthcare professionals from different specialties collaborate, they share their expertise and insights,
leading to well-informed and balanced decisions. This not only improves treatment outcomes but also
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ensures that patient care is holistic and patient-centred. Overall, the multidisciplinary approach is essential
for delivering safe, effective, and high-quality healthcare.!®

Challenges in Integration

Despite the many benefits of a multidisciplinary approach in healthcare, there are several challenges that can
affect its smooth implementation. One of the most common issues is communication gaps among different
departments. When radiologists, anaesthetists, and laboratory professionals do not communicate effectively,
important patient information may be delayed or misunderstood. This can lead to errors in diagnosis, delays
in treatment, or even compromise patient safety. Clear and timely communication is essential, but in busy
hospital environments, it can sometimes be difficult to maintain. Another significant challenge is the lack of
standardized protocols. When different departments follow their own methods without a unified guideline, it
can create confusion and inconsistency in patient care. Standard protocols help ensure that everyone is on the
same page, especially during complex procedures or emergencies. Without them, coordination becomes
more difficult and the risk of mistakes increases. Equipment and resource limitations also pose a major
problem, particularly in smaller or resource-limited healthcare settings. Advanced imaging machines,
monitoring devices, and laboratory equipment are expensive and may not always be available. In addition,
shortages of trained staff can further strain the system, making it harder to deliver coordinated care. Training
and skill gaps among healthcare professionals can also affect integration. Not all staff may be equally trained
in handling multidisciplinary workflows or advanced technologies. Continuous education and skill
development are necessary to ensure that all team members can effectively contribute to patient care.
Without proper training, even well-equipped facilities may struggle to function efficiently. workflow
coordination issues can arise when multiple departments are involved in patient management. Scheduling
procedures, sharing responsibilities, and ensuring timely availability of staff and equipment require careful
planning. If coordination is poor, it can lead to delays, patient inconvenience, and reduced efficiency.
Overall, while multidisciplinary integration improves healthcare outcomes, addressing these challenges is
essential to make the system more effective and reliable. "

Future Perspectives

The future of healthcare is moving toward a more advanced, technology-driven, and highly integrated
multidisciplinary approach. New innovations are continuously improving how radiology, anesthesia, and
medical laboratory technology work together, ultimately leading to better patient care. One of the most
important developments is the integration of artificial intelligence in radiology. Al can assist in analyzing
medical images such as X-rays, CT scans, and MRIs with high speed and accuracy, helping radiologists
detect diseases at an earlier stage and reduce human error. It also supports decision-making by highlighting
abnormalities that might be missed during routine evaluation. At the same time, laboratory diagnostics are
becoming increasingly automated. Modern laboratories are now equipped with advanced machines that can
process a large number of samples quickly and accurately with minimal human intervention. Automated
systems reduce turnaround time, improve precision, and help in early diagnosis, which is especially
important in emergency and critical care situations. This allows clinicians to make faster and more reliable
treatment decisions. anesthesia, advanced monitoring systems are being developed to enhance patient safety.
These systems provide continuous, real-time data on vital parameters such as heart rate, oxygen levels, and
brain activity, allowing anesthesiologists to respond immediately to any changes in the patient’s condition.
Smart alarms and integrated monitoring devices further reduce the risk of complications during procedures.
Telemedicine and remote collaboration are also playing a growing role in modern healthcare. Specialists
from different locations can now work together in real time using digital platforms. For example, a
radiologist can interpret images from a distant location, or a specialist can guide a procedure remotely. This
is particularly beneficial in rural or underserved areas where access to expert care may be limited. Another
important advancement is simulation-based multidisciplinary training. Healthcare professionals are
increasingly using simulation labs to practice complex procedures and emergency scenarios in a safe and
controlled environment. This type of training improves teamwork, communication, and clinical skills
without putting real patients at risk. Overall, these future developments will strengthen collaboration
between different healthcare fields and lead to more efficient, accurate, and patient-centered care.?

Conclusion
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The integration of radiology, anesthesia, and medical laboratory technology is essential for delivering high-
quality patient care. A coordinated multidisciplinary approach improves clinical outcomes, enhances
procedural safety, and optimizes healthcare delivery. Future advancements should focus on strengthening
collaboration, adopting new technologies, and standardizing protocols across healthcare systems.

References

1. Thacharodi A, Singh P, Meenatchi R, Tawfeeq Ahmed ZH, Kumar RRS, V N, Kavish S, Magbool M, Hassan
S. Revolutionizing healthcare and medicine: The impact of modern technologies for a healthier future-A
comprehensive review. Health Care Sci. 2024 Oct 9;3(5):329-349. doi: 10.1002/hcs2.115. PMID: 39479277,
PMCID: PMC11520245.

2. Hussain S, Mubeen I, Ullah N, Shah SSUD, Khan BA, Zahoor M, Ullah R, Khan FA, Sultan MA. Modern
Diagnostic Imaging Technique Applications and Risk Factors in the Medical Field: A Review. Biomed Res
Int. 2022 Jun 6;2022:5164970. doi: 10.1155/2022/5164970. PMID: 35707373; PMCID: PMC9192206.

3. Jim Malone, Chapter 7 - Ethical Issues in Clinical Radiology, Editor(s): Deborah Oughton, Sven Ove Hansson,
Radioactivity in the Environment, Elsevier, Volume 19, 2013, Pages 107-129, https://doi.org/10.1016/B978-0-
08-045015-5.00007-1.

4. Brashi R, Bahakeem B, Almatrfi SS, Badirah SB, Almurakshi MM, Hafiz BF, Eskandar A, Alhazmi T, Irfan S,
Siddiqui MI. Knowledge, Attitude, and Practice of Diagnostic Radiology Among Clinical Year Medical
Students. Cureus. 2024 Apr 20;16(4):e58624. doi: 10.7759/cureus.58624.

5. Petrik V, Apok V, Britton JA, Bell BA, Papadopoulos MC. Godfrey Hounsfield and the dawn of computed
tomography. Neurosurgery. 2006 Apr;58(4):780-7; discussion 780-7.

6. Mashoufi R, Mashoufi R. Interventional Radiology for Disease Management: A Narrative Review. Cureus.
2023 Nov 10;15(11):e48603. doi: 10.7759/cureus.48603. PMID: 38090412; PMCID: PMC10711338.

7. Alimiri Dehbaghi H, Khoshgard K. Revolutionizing emergency care: an overview of the transformative role of
artificial intelligence in diagnosis, triage, and patient management. Int J] Emerg Med. 2025 Nov 17;18(1):242.
doi: 10.1186/512245-025-01049-1. PMID: 41249898; PMCID: PMC12621375.

8. Alwardi M, Papalkar A, Nair A. Interventional Radiology Procedures and Anesthesia Practices: A
Bibliometric Analysis. Cureus. 2025 May 1;17(5):e83324. doi: 10.7759/cureus.83324. PMID: 40452734,
PMCID: PMC12126692.

9. Eichelsbacher C, Ilper H, Noppens R, Hinkelbein J, Loop T. [Rapid sequence induction and intubation in
patients with risk of aspiration : Recommendations for action for practical management of
anesthesia]. Anaesthesist. 2018 Aug;67(8):568-583

10. Wu S, Tang KC. Advanced Subconjunctival Anesthesia for Cataract Surgery. Asia Pac J Ophthalmol
(Phila). 2018 Sep-Oct;7(5):296-300

11. Arlachov Y, Ganatra RH. Sedation/anaesthesia in paediatric radiology. Br J Radiol. 2012
Nov;85(1019):e1018-31. doi: 10.1259/bjr/28871143. Epub 2012 Aug 16. PMID: 22898157; PMCID:
PMC3500799.

12. Checketts MR, Alladi R, Ferguson K, Gemmell L, Handy JM, Klein AA, Love NJ, Misra U, Morris C,
Nathanson MH, Rodney GE, Verma R, Pandit JJ; Association of Anaesthetists of Great Britain and Ireland.
Recommendations for standards of monitoring during anaesthesia and recovery 2015: Association of
Anaesthetists of Great Britain and Ireland. Anaesthesia. 2016 Jan;71(1):85-93. doi: 10.1111/anae.13316. Epub
2015 Nov 19. PMID: 26582586; PMCID: PMC5063182.

13. Sikaris KA. Enhancing the Clinical Value of Medical Laboratory Testing. Clin Biochem Rev. 2017
Nov;38(3):107-114. PMID: 29332975; PMCID: PMC5759162.

14. European Society of Radiology (ESR). "Role of radiology in a multidisciplinary approach to patient care":
summary of the ESR International Forum 2022. Insights Imaging. 2023 Feb 3;14(1):26. doi: 10.1186/s13244-
023-01377-x. PMID: 36737564; PMCID: PMC9897611.

15. Yannakula VK, Alluri AA, Samuel D, Popoola SA, Barake BA, Alabbasi A, Ahmed AS, Cortes Bandy DA,
Jesi NJ. The Role of Atrtificial Intelligence in Providing Real-Time Guidance During Interventional Cardiology
Procedures: A Narrative Review. Cureus. 2025 May 4;17(5):e83464. doi: 10.7759/cureus.83464. PMID:
40322608; PMCID: PMC12050095.

Combined Role of Radiology, Anaesthesia and Lab Technology in Patient Care
Abhishek et al. https://doi.org/10.55454/rcsas.6.04.2026.002




The Rebietw of Contemporary Scientific and Academic Stubies I .\‘ l

e v An International Multidisciplinary Online Journal
www.thercsas.com
ISSN: 2583-1380 Vol. 6 | Issue No. 4 | April 2026 Impact Factor: 6.53

16. Melniker LA, Leibner E, McKenney MG, Lopez P, Briggs WM, Mancuso CA. Randomized controlled clinical
trial of point-of-care, limited ultrasonography for trauma in the emergency department: the first sonography
outcomes assessment program trial. Ann Emerg Med. 2006 Sep;48(3):227-35.

17. Su J, Tie X, Wei Y, Zhou R, Zou T, Qin Y, Zeng X, Li Y, Yin W. Critical care ultrasound: development,
evolution, current and evolving clinical concepts in critical care medicine. Front Med (Lausanne). 2025 Aug
6;12:1622604. doi: 10.3389/fmed.2025.1622604. PMID: 40842538; PMCID: PMC12364920.

18. Hamdi, Sultan. (2025). The Role Of Multidisciplinary Health Teams In Enhancing Patient Care In Emergency
Departments: A Comprehensive Review. The Review of Diabetic Studies. 669-683. 10.70082/q2mx1k18.

19. Srinivas V, Choubey U, Motwani J, Anamika F, Chennupati C, Garg N, Gupta V, Jain R. Synergistic
strategies: Optimizing outcomes through a multidisciplinary approach to clinical rounds. Proc (Bayl Univ Med
Cent). 2023 Dec 20;37(1):144-150. doi: 10.1080/08998280.2023.2274230. PMID: 38174031; PMCID:
PMC10761132.

20. Md Zonayed, Rumana Tasnim, Sayma Sultana Jhara, Mariam Akter Mimona, Molla Rashied Hussein, Md
Hosne Mobarak, Umme Salma, Machine learning and IoT in healthcare: Recent advancements, challenges &
future  direction, Advances in Biomarker Sciences and Technology, Volume 7, 2025,
https://doi.org/10.1016/j.abst.2025.08.006.

Conflicts of Interest: The authors declare “No conflict of interest”.

Author Contributions

1. Author: contributed to the conception and design of the study, as well as supervision of the overall research work.
2. Author: responsible for data acquisition and performed the analysis and interpretation of the data.

3. Author: contributed to the development and implementation of the methodology, including any software or technical
tools used in the study.

4.Author: drafted the manuscript and carried out critical revision for important intellectual content.

Combined Role of Radiology, Anaesthesia and Lab Technology in Patient Care
Abhishek et al. https://doi.org/10.55454/rcsas.6.04.2026.002




