International Journal of Medical Toxicology & Legal Medicine Volume 27, No. 2S, 2024
e-ISSN: 0974-4614
p-ISSN: 0972-0448

From Preoperative Imaging to Postoperative Rehabilitation: The
Essential Roles of Radiology Technologists, Nursing Specialists,
Physical therapist, and Operation Room Technicians

Khalid Ali Al Kalquefly?, Safiah Mohammed Hakami?, Durayqi Mousa Ibrahim Ageeli®,
Majed Abdullah Alshammari?, Salha Hamod Mashiakhy®, Nourah Saleh Al Khaibari®,
Tumadir Mohamad Al Hawsah’, Samar Muhaysin Ayed Alharthi®, Rawan Faisal Saeed
Almuwallad®, Deema Fahad Mastour AlMutairi*’, Mohammed Asri Sayyad
Alshammari®!, Mesfer Mushabbab Mesfer Alfarwan®?

'Radiologist, Ministry of Health, Riyadh Health Affairs Branch
“Radiology Technologist, Abu Arish General Hospital
%Operation Rooms Technician, Ardah General Hospital
*Radiology Technologist, Al Iman General Hospital
*Diagnostic Radiology, King Fahd Central Hospital
®X-ray Technician, King Fahad Hospital Al Madinah Al Munawwarah
"X-ray Technician, King Fahad Hospital Al Madinah Al Munawwarah
®Radiology Technician, King Fahd Hospital Al Madinah Al Munawwarah
°Radiology Technician, King Fahd Hospital Al Madinah Al Munawwarah
Nlursing Specialist, Branch of the Ministry of Health in Riyadh Region
“Nursing Assistant, Mental Health Hospital in Hafar Al-Batin
2physical Therapy, Erada Complex for Mental Health, Riyadh

Received: 12.08.2024 Revised: 10.09.2024 Accepted: 21.10.2024

ABSTRACT

Patients undergoing surgery require an integrated and multidisciplinary approach in the line of management,
where different cadres of healthcare providers work in a team toward optimum outcomes. In modern surgical
practice, radiology technologists, specialist nurses, physical therapists, and operation room technicians make
indispensable contributions along the continuum of care, right from preoperative imaging to postoperative
rehabilitation. The radiology technologists help by providing the medical doctor with a well-articulated
diagnostic image that aids in the exact planning and performance of the surgery, ensuring that the surgical team
is passing the right information so as to avoid complications. Operating room technicians make sure that the
operating environment is sterile and that all surgical instruments are prepared, correctly functioning, and thus
support the surgical team in maintaining efficiency and safety for the patient during the procedure. The nursing
professionals take center stage in the postoperative period by ensuring pain is under control, infection does not
occur, and vital signs are constantly monitored to detect any early complication symptoms. Besides, they offer
psychological services-emotional support to the patients. A physical therapist enhances recovery with an
individualized rehabilitation program that focuses on restoration of mobility, strength, and functionality. This is
important in restoring the activity level of the patient to normal as fast and safely as possible. Their interventions
are vital in the reduction of long-term disability and physical dependence, and the improvement of the quality of
life in general. Ultimately, the success of the surgical process and the speed at which recovery will be realized
rest completely on the expertise, coordination, and teamwork among these professionals. Each has his special
skill and knowledge that, when combined, offers optimal patient care and holistic approaches both to the
surgeries and rehabilitation. Thus, teamwork in coordination basically forms the foundation of any successful
surgical management and recovery of a patient; hence, their combined effort is vital to achieve favorable results
in modern health systems.

Keywords: Preoperative Imaging, Postoperative Rehabilitation, Radiology Technologists, Nursing Specialists,
Physical Therapy

INTRODUCTION

Surgical care encompasses an important area in health care that calls for wide and diverse areas in terms of skills
in expertise. Care for the patient from the time he has been put on the surgical list to the end involves a team of
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health workers where each member plays an important role in the management of the patient. These are not only
essential during the actual surgery but also at the two most tender stages: pre- and post-operative stages (1).
Surgical intervention draws a collective effort from these many specialized disciplines of experts, including
radiology technologists, operation room technicians, nursing specialists, and physical therapists, where each
professional is partially responsible for the overall management of the patient to ensure safety, precision, and
efficient recovery. (1,2)

The greatest contribution foreseen from the radiology technologist arises in this preoperative period with the
much-needed images the surgeon will require to further decide on how to go about doing the surgery. Imaging
techniques in the form of CT scans, MRIs, and X-rays in high quality enable surgeons to study the condition of a
patient in great detail, know the extent of the disease or injury, and chalk out the appropriate procedure (2). It is
these specially trained radiology technologists in the use of the latest, state-of-the-art imaging devices in ways
that offer optimum safety to the patient while minimizing radiation burden. In other words, this is the guarantee
that clear, accurate, timely provided images of the condition are supplied to constitute all the information that
the surgical team would need for an accurate and effective intervention. (3)

Surgery room technicians on the day of surgery are indispensable members of the surgical team. Such
technicians are entrusted with responsibilities in an operation theatre: making sure that all instruments, supplies,
and equipment are sterilized and prepared during such an operation. Sterility ensures there is no chance of any
type of infection, a serious complication associated with surgery. The operation room technician will assist
surgeons by passing off instruments, preparing sterile fields, and assuring smooth logistics throughout the
procedure (1). They coordinate the anesthesia team for patients in terms of their vital signs, so that these will be
kept within stable limits during the surgery. Their efficiency and preparedness mean so much as to the success of
surgical intervention by lowering risks from complications, enhancing speed, and effectiveness during the
performance of the procedure. (4,5)

The surgical nurse specialists continue the nursing care by offering postoperative care and hence are priceless in
the after-recovery phase of the patient. They work on the stabilization of the vital signs of the patient, pain
management, administration of medication, and keeping patients stable in the immediate hours and days
following the procedure. Most complications, such as infection, bleeding, or an adverse anesthesia reaction, are
first identified by nurses who promptly intervene to help resolve the issue (3). Besides clinical roles, the nursing
experts provide their patients with very significant psychological support in an effort to cope with stress and
pain that typically accompany recovery. It is in the form of educating him concerning his care plan, including all
pain management instructions, wound management, and specific activities that are necessary if recovery is to be
successful. (6)

The physical therapists are more in the forefront during later stages of convalescence, especially with patients
who have had a lot of surgeries or for whom long, extended periods of bed rest have been required. They do
plan and implement a rehabilitation program to meet the individual patients' needs for regaining his or her
mobility, strength, and function. Many times, physical therapy can begin in the hospital when the therapist starts
the patient on gentle movements and exercises early to avoid stiffness and improve circulation (2,3). For this
reason, physical therapists progress the patient through more involved exercises in an attempt to reinstate lost
functionality through various strength training programs including joint strengthening, balance training, and
gait. Their role in the rehabilitation process is most paramount in terms of recovery of physical strength,
prevention of long-standing disability, and improvement of quality-of-life following surgery. They ensure that
the patient can return to his or her activities safely and in the shortest time possible without increasing the risk of
injury and complications in the future. (7,8)

All these specialties-radius technologists, operation room technicians, nursing specialists, and physical
therapists-put into a single, coherent network gives a care Web that engirds the patient through every stage of
the surgical process. Each of these practitioners has a discrete yet complementary role; each involves different
types of knowledge, skills, and experience in managing the patient. Accordingly communicating with each
other, these health professionals collaborate in attending to the multifaceted needs of the surgical patients for an
optimum outcome. (9-11)

The various roles assigned to such health workers are discussed here, ranging from pre-operative imaging to
post-operative rehabilitation. It only prepares teamwork, so typical in modern surgical practice, underlined by
emphasizing the particular competence of each expert in how such teamwork leads to successful surgical
interventions coupled with the improvement of patients' recovery. In other words, the input of all the radiology
technologists, operation room technicians, nursing specialists, and physical therapists are not only functional but
also very vital for quality, patient-centered care. (12,13)

Preoperative Imaging: The Role of a Radiology Technologist

It is within the preoperative stages of surgical care that a radiology technologist becomes a tool of incomparable
value due to the provision of high-quality, diagnostic images—one of the cornerstones of surgery. With the use
of appropriate imaging, surgeons are able to visualize a patient's anatomy, identify abnormalities, and determine
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the extent of their disease or injury. These pictures are important in establishing the conditions involved,
including tumors, fractures, infections, or any other pathology that may be involved and which could interfere
with the course of surgery (14). The radiology technologist employs sophisticated imaging modalities such as
computed tomographic studies, MRI, X-rays, and ultrasounds in producing detailed pictures of the internal
structure. These imaging modalities help give a more accurate plan and reduce surgical complications, as the
surgeon is able to have an exact idea about the status of the patient going into the surgical intervention. (14,15)
Operating their complicated equipment in a safe and proper manner is one of the other highly valued skills of
the radiology technologists. The technologists need to be able to ensure that resultant images fall within set
protocols, which achieve optimization of radiation exposure at minimum levels. A great balancing act thus exists
between safety and precision not only because appropriate imaging of the patient is necessary for his diagnosis
but also because long-term health risks may be caused by excessive radiation, especially in patients with
extended courses that require multiple studies. (16)In others, the radiology technologist assists with real-time
imaging modalities such as fluoroscopy or angiography. Fluoroscopy is a special type of X-ray that produces a
continuous image and is used to guide instruments or contrast agents through the body, quite helpful in catheter
placements or injections into joints. Angiography, by contrast, is meant for the visualization of blood vessels and
hence finds very frequent use during these types of procedures, including cardiovascular interventions. Real-
time imaging intraoperatively modalities are very important in providing the surgical team with any immediate
adjustments that may be necessary. It would also be important to note that the radiology technologist is
competent enough in operating such equipment under sterile conditions in order to capture appropriate images
without compromising the safety of the patients. (17)

Furthermore, the work of radiology technologists does not restrict itself to snapping pictures only. This requires
them to position the patients accordingly in their particular capacity for a clear image and hence they are in
communication with the patients and explaining the procedures in order to allay anxiety among them. They,
therefore, ensure that the images are transmitted in good time to the surgical team with the information they
would need to proceed with the operation. (18,19)

Surgical Intervention: The Role of the Operation Room Technician

Surgical intervention is done by the operation room technicians or the surgical technologists. They form part of
the operating room team. The operation room technician starts his role in the operating room well before the
actual commencement of the surgery and continues till the end of the surgical operation. They prepare the
operation room, maintain the sterile field, and assist during the surgical operation. (20)

The operation room technician prepares the room in advance by arranging the surgical instruments, making sure
that they are sterile and in good condition, preparing the supplies that will be needed by the surgical team like
drapes, medications, and equipment sterilized. This is one of the most essential preparations for the avoidance of
infection of the site and other complications which may arise during the surgery. (20,21)

Among the very important roles played by the operation room technician include maintaining sterility. The
operating room is one of the high-risk settings where contamination could easily lead to serious infections. The
surgical technologists use aseptic techniques only, and they sterilize instruments in order to ensure that sterile
fields in the procedure are maintained accordingly. In addition, the roles of operation room technicians will be
assisting the surgical team through the passing of instruments to the surgeon and helping apply sutures and
closing the wounds. They could also be employed in the preparation of specimens for laboratory analysis and in
the proper handling of tissues and fluids during the surgery. (22,23)

They also work in the operation theatre along with the anesthesia team to monitor vital signs incessantly during
the procedure. So, the patient is kept in a stable condition during the surgical operation. They should be quick
and ready to act in any form of emergency, including faulty or problematic equipment and deterioration in
condition. Anticipation from them regarding the needs of the surgeons and smooth workflow is of essence as far
as nil delays and complications are concerned. (24)

Operation room technicians also ensure the safety of the patients by checking that all equipment is in good
working condition before and during the operation. It involves the testing of surgical instruments, anesthesia
machines, and any other essential equipment to prevent any possible issues that may arise. They contribute to
the reduction of stressor situations through the role they play in keeping a quiet and clean operating theatre.
This, therefore, allows the operation team to be in an environment that will guarantee the best services. (25)

The Role of Nursing Specialists in Post-Operative Recovery

Recovery of the patients after surgeries falls in the domain of nursing specialists, which also comprises keeping
a close eye on the patient's health condition, management of postoperative pain, and holding off the
development of complications in the form of infections or blood clots. The post-operative period is considered
the most crucial period because the patient is at an extremely vulnerable stage, and there is a requirement for
action at the appropriate time by nursing specialists so as to avoid the aggravation of certain potential issues.
(26,27)
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Among the main tasks of a nursing professional in the postoperative period, the patient's heart rate, blood
pressure, oxygen saturation, and body temperature are monitored. Such signs can give significant information
about the state of health of the patient and promote early diagnosis of complication processes. Correspondingly,
nurses are taught to monitor changes in the patient's condition and warn the surgical team in case something
disturbing appears. (28)

These nursing specialists also ensure pain management apart from the clinical role for the comfort of the patient.
This may involve prescribed medication administration and the monitoring of anesthesia effects or adjustment in
the treatment plan if necessary to ensure that there is no experience of pain in the patient. Wound care is another
important role of postoperative care. Nursing specialists clean and dress the surgical wounds to ensure that the
healing process proceeds uninhibited by infection. (29,30)

Other important roles of nursing professionals are teaching the patients: the process of recovery, impressing on
the patient and the family the importance of following through with the post-surgical instructions regarding
medication, cleanliness of the surgical site, and awareness of complication signs. Psychotherapy is provided in
order to deal with fears or anxieties the patient may have regarding their recovery or complications. The nursing
specialists support the patients by ensuring that the grievances of the patients are passed to the rest of the health
professionals. (31)

Physical Therapists: Role in Rehabilitation Following Surgery

Among various postoperative rehabilitation settings, physical therapists appear to be very relevant for those
patients who have undergone major surgery or have suffered from profound functional impairments. The main
role of a physical therapist is leading patients through personalized rehabilitation programs in an attempt to
regain mobility, strength, and independence. (32,33)

Physical therapists, after surgery, will assess the physical condition of the patient by identifying those areas
where there might be weakness or limitation due to the performed procedure. The therapist coordinates with the
patients in developing an individualized rehabilitation exercise program which may include exercises on
flexibility of joints, development of muscle strength, and improvement of endurance as a whole. The purpose of
this physical therapy is to minimize such complications as muscle atrophy, stiffness of joints, or even
contractures that develop with longer periods of bed rest or inactivity after surgery. (34)

They also provide important education on posture, body mechanics, and methods to avoid re-injury. They apply
hands-on rehabilitation techniques that relieve pain, improve circulation to help them heal through the use of
manual therapy and massage. Generally, their work is in high demand for such patients in pain management so
that they recover with the least dependence on pain medications, which could be burdened with adverse effects
or even addiction. (35)

The physical therapists work with the patients so that they return to normal activities as early as possible in a
safe manner. This may also include any special equipment, walkers, canes, or braces that might help with
mobility while variations in strength are regained. In some instances, this may mean physical therapy for several
months following surgery, as therapists add more intensity to the exercises as time goes on to further enhance
functional abilities. (7)

Interdisciplinary Collaboration: Improving Patient Care

It provides expertise in radiology technologists, operation room technicians, nursing specialists, and physical
therapists who ensure that each phase of the surgical process has been designed with safety and recovery of the
patient in mind. Working together as one seamless team, their collective expertise offers the best level of care in
the continuum of surgical experience. The proper communication and collaboration among these disciplines are
the underlying keys to positive patient outcomes. (36,37)

Radiology technologists provide the needed imaging data to help in the determination of the surgical strategy,
while operation room technicians provide a proper sterile operating room environment and smooth flow of the
procedure. Nursing specialists oversee postoperative care to ensure the close monitoring of the patient's
recovery course against complication and appropriate management. Physical therapists engage patients in
rehabilitation exercises, which help bring back mobility and strength, consequently contributing to an improved
quality of life. (38)

With such collaboration among these professionals, this should be good in ensuring any success in modern
surgical practice. Working together helps the patient receive comprehensive care, that is, patient-centered, from
preoperative phase right through to recovery, improving surgical outcomes and patients' satisfaction. (39,40)

CONCLUSION

Radiology technologists, operation room technicians, nursing specialists, and physical therapists have a crucial
role along the continuum of patient care from preoperative imaging through postoperative rehabilitation. Each
professional brings specialized knowledge and skills that directly affect surgical outcomes, reduce the risk of
complications, and hasten recovery. They provide vital diagnostic images that help surgeons make informed
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decisions by clearly showing them a view of the anatomy and other underlying conditions of the patient.
Operation room technicians are responsible for the sterile setup and breakdown of the operation room during the
surgery, whereby all of the instruments are supposed to be ready and functional. They also go to the extent of
assisting the surgical team with whatever task is presented in order to continue with the operation without
wasting time and compromising the safety of the patient. The expert in nursing care provides post-operative care
that is characterized by keen observation of the patient for complications, managing pain, and providing
comfort. The professional also carries out teaching self-care to the patients after undergoing surgery and advises
the patients emotionally. The physiotherapist helps restore mobility and strength after surgery, including
personal rehabilitation to prevent complications that may lead to a chronic disability. Improvement of functional
recovery: This has become indispensable in modern health care where experts come together in ensuring the
safety of the patient for the best outcomes. Such collaboration is necessary among diverse professions to
adequately meet patients’ needs from various standpoints and ensure quality care. Improvement in
communication and coordination will continue to enhance patient care among the professions, reduce errors, and
promote efficiency in recovery. As health care continues to evolve, so too, in the future, will continue research
into defining these roles and how they work together only enhance patient outcomes, reinforcing this as a
collaborative methodology in surgical care and rehabilitation.
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