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Abstract

In laboratories, operations, and radiology departments, significant proportions of preoperative preparation aim for
the safety of patients coupled with maximum good outcomes from surgery. It hereby reflects on their contributions
with other tips on how to perfect and improve surgical results. The laboratory is very important in the diagnosis of
underlying conditions such as anemia, electrolyte imbalances, and coagulation disorders. Radiology provides
critical anatomical information through imaging studies like chest x-rays, CT scans, and MRIs. The operations
department deals with the preparation of the patient for surgery through interdisciplinary collaboration, assessing
the patient's suitability for anesthesia, and readiness of all surgical instruments and supplies. It does highlight the
integrated approach that needs to be pursued about enhancing patient outcomes and reducing the risk factors
associated with surgery.

Keywords:Laboratory, radiology, preoperative preparation, surgery, patient safety, interdisciplinary collaboration,
imaging, anemia, coagulation, anesthesia.

Introduction

Preoperative testing forms part of the total care of the patient before surgery, which seems to benefit most from
having an evaluation of the general wellbeing and the found preoperative risks. Within recent years, there has been
some guidance offered by medical institutions that helps clinicians determine which tests are necessary for a patient
according to the type of surgery and patient history. There has also been debate on the necessity and cost-
effectiveness of routine preoperative tests, however. Such practices have been discussed in several studies and
guidelines, but the conclusions drawn regarding the clinical value and economic impact of such tests differ between
studies (Karim et al., 2016; Fleisher et al., 2014). This paper discusses the purpose served by preoperative testing,
whether low risk patients require it, and if it does end up helping them produce better outcomes during surgery or
unnecessarily increases their healthcare costs.

There have been developed guidelines in clinical practice for the conduct of preoperative testing in line with
individual patient profiles, such as the patient's age and comorbidities, and the nature of the surgery (Béhmer et al.,
2014). For example, standard investigations including chest X-rays, ECGs and blood tests have been the traditional
way of managing patients but there is a growing evidence to disprove them; they do this particularly in low risk
patients with minimal interventions (Soares et al., 2013; Ferrando et al., 2005). The large number of literatures are
indicating that routine preoperative tests are not required for most patients; therefore patients who are fit and have
simple interventions would require minimal test. Such findings seriously challenge the conventional approach,
causing a rethink of cost-benefit analysis and the utility of such testing.

More so, cost-effectiveness analyses have been the core of the debate relating to preoperative testing. There is
significantly a fight globally with financial constraints, and thus the systems should strive to maximize the

1483



Ahmed Hamoud Saleh Alrushaydan, Abdullah Muayli Almalki, Saleh Turki Altuhayni, Rakan Khalaf Tilas Alshammari, Husam Mohammad Alsaif,
Yazeed Abdullaziz Alanazi, Yahya Mohammed Abu Azzam, Marwah Ahmad Halwani, Saeed Dafer Alahmri, Hamad Awwadh Khalaf Almanjumi, Faris
Radah Mohammad Almalki, Sameer Eid Aljohani.

utilization of resources without compromising safety to the patients. Apfelbaum et al. (2012) examined the cost-
effectiveness of preoperative testing and discovered that tests made to patients unnecessarily may end up adding
costs to care without enhancing patient outcome. The necessity of non-cardiac preoperative testing has also come
under scrutiny since it has dawned that for most operations, such tests do not lead to a decrease in complications
(Johansson et al., 2013).

However, others argue that it is crucial before surgery to identify any possible complications and enhance surgical
planning (Harris et al., 2006; Ranasinghe et al., 2010). For example, through preoperative testing, clinicians can
predict and control potential complications in high-risk surgeries or patients with pre-existing medical conditions.
Guidelines like the American Society of Anesthesiologists (Apfelbaum et al., 2012) and the European Society of
Cardiology (Kristensen et al., 2014) focus on individualized assessment, therefore requiring personalized
preoperative workups. Routine testing might not be mandatory in every case, but a complete, patient-tailored
assessment remains crucial for achieving the best possible results.

Methodology

This review is a critical analysis of the process of preoperative preparation based on three leading departments:
Laboratory, Radiology, and Operations. The review combines the findings of studies published in various peer-
reviewed sources from 2010-2023, focusing mainly on laboratory tests, image technologies, and surgical plans.
Databases for literature search included PubMed, Google Scholar, and CINAHL. The search words used are
"preoperative care," "laboratory tests," "radiology," "surgical preparation,” and "patient safety." A total of 85 articles
reviewed to understand how all these departments interact with each other in terms of preoperative care. A review
will focus on this role of each department: how they can ensure patients' safety and preparedness for surgery.
Literature review

Keys of preoperative care in a review of literature are laboratory, radiology, and operations. Laboratory tests include
Complete Blood Counts (CBC), electrolyte assessment, renal function tests (RFTs), and coagulation studies which
give diagnostic information about whether the patient is safe to continue with the surgery. Laboratory tests shall
diagnose concealed conditions such as anemia, coagulopathy, or disturbances of electrolytes that might present
complications during the course of surgery.

Radiology provides essential anatomy knowledge of the patient using techniques such as chest x-rays, CT scans, and
MRI to enable identification of conditions that may be critical to surgical planning. For instance, chest x-rays assess
cardio-respiratory conditions, and CT and MRI help in establishing whether a tumor or fracture exists, which will
influence the approach and techniques of surgery. This is helpful for the surgeon to prepare for potential structural
complications in case they arise during the surgery, especially for a complicated or problematic and riskier case.

This process usually starts at the operations level, with the combining of laboratory and radiology studies. Surgeons,
surgical nurses, and anesthesiologists assist in determining and planning both the anesthetic plan and the surgery
procedure itself. Probably, those individuals whose disease conditions would pose the necessity for critical
anesthesia management. The patient will need preparation of both psychological and somatic nature by the operating
team, covering informed consent, administering medications, and proper site preparation for the surgical area. The
postoperative recovery plan is further developed based on the patient's status before surgery.

The hallmark of the literature is interdisciplinary collaboration. Specialists in the various fields, like cardiologists
and neurologists, are substantially involved in assessment and readiness of patients at high risk. This way, all
complications that may arise are covered and a patient is readied appropriately for surgery. Evidence-based practices
guide the interventions and strategies used by departments, thus ensuring safety for patients, decreasing surgical
risks, and enhancing outcomes.

Discussion:

Role of the laboratory department during pre-operative preparation:

The Laboratory Department is significant in preoperative preparation due to the fact that it provides essential data
regarding many physiological functions, which are integral determinants of suitability for surgery. Probably the most
common laboratory test is Complete Blood Count; it evaluates components such as hemoglobin and white blood
cells and assesses platelets. Routine CBC is not necessary for an asymptomatic patient. It should be done in patients
who have a history of anemia, liver diseases, or any other illness characterized by hematologic manifestations. A
CBC is essential among patients undergoing major surgeries with a high risk of blood loss and subsequent
transfusion requirement (Feitosa et al., 2011; Keay et al., 2019; Martin & Cifu, 2017).

There is electrolyte and RFT of those patients who have a previous history of renal disease or diabetes or are on
those medication that affects the kidney to have diuretics or ACE inhibitors. RFT assesses the function of kidneys
and electrolyte balance during homeostasis before, in procedure, and after surgery. The laboratory tests aid in the
identification of patients at risk, who might be suffering from renal complications or electrolyte imbalances that may
interfere with anesthesia or surgery itself (Czoski-Murray et al., 2012; Feitosa et al., 2011; Johansson et al., 2013).
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These tests are not typically recommended in asymptomatic individuals because there is no evidence to show that
routine testing in low-risk patients will benefit them in any way (Czoski-Murray et al., 2012).

Another very important role of the lab is coagulation testing. These tests check if the patient can clot blood so as not
to hemorrhage much during surgery. For all patients with a past history indicating a bleeding tendency, who take
anticoagulants, or have diseases of the liver, it is advisable to do the preoperative coagulation testing. Such tests
guide the management of anticoagulation therapy and assess the requirement for a transfusion of blood products for
surgery (Bonhomme et al., 2013; Chee et al., 2008; Feitosa et al., 2011). Coagulation tests should not be habitually
performed in asymptomatic patients but are included such as patients at risk particularly with a history of some form
of abnormal bleeding or previous coagulation abnormalities.

The laboratory performs another essential preoperative test called TFT, which mainly includes TSH measurement.
All patients who have signs and symptoms of thyroid dysfunction should be evaluated for TFTs with unexplained
weight changes, fatigue, or irregular heart rhythms. It is extremely vital to control thyroid dysfunction before
surgery since undiagnosed thyroid conditions can complicate anesthesia and increase complications (UK National
Guideline Centre, 2019). The laboratory is to confirm that the level of the thyroid is optimized before surgery,
especially major surgeries.

Preoperative laboratory testing also evaluates the function of the liver. A patient with a history of liver disease may
require a panel of tests that includes AST, ALT, and bilirubin to determine if the liver is able to metabolize the
metabolic needs of surgery and anesthesia. Poor liver function impacts drug metabolism and results in an increased
risk for bleeding; therefore, it is attended to more cautiously during surgery. This makes the role of the laboratory
very critical in preparation for surgery, particularly those who undergo major abdominal or hepatic surgeries (Martin
and Cifu, 2017; Feitosa et al., 2011).

The laboratory department also assists in diagnosing anemia. The laboratory diagnosis yields the hemoglobin
concentration and hematocrit levels that prove useful in determining whether a patient requires a blood transfusion
or not. Anemia is one of the common conditions experienced by patients who will receive chronic conditions,
especially those who will receive major surgeries wherein a good amount of blood loss may be expected. Detection
and managing anemia preoperatively also prevent complications in the perioperative phase (Dobson et al., 2021;
Feitosa et al., 2011; Martin & Cifu, 2017).

Laboratory procedures also aid in monitoring diabetes. In surgery, it is important to have a patient with diabetes in
the surgical area to have controlled blood glucose; this reduces the risk of infection or delayed healing following
operation. Laboratory tests are used to measure blood glucose and HbAlc concentration that provides information
about the metabolic status to the anesthesiologist or surgeon of the patient. Poor glucose control has been cited to
increase the risk of developing postoperative complications, including infections of the wound, poor wound healing,
and even longer hospital stays (Czoski-Murray et al., 2012; Feitosa et al., 2011; Johansson et al., 2013).

The laboratory department is very important in ensuring that the physiological status of the patients before surgery is
sound. Any underlying condition, including anemia, electrolyte imbalance, coagulation disorder, or thyroid
dysfunction, will be identified and appropriately managed. The effort of the laboratory is essential in reducing risks
associated with surgery and prepares the patient for the challenges that may come during and after his or her
procedure.

The role of the radiology department in preoperative preparation

The department of radiology is significant for preoperative assessment, mainly anatomical and structural conditions
that may interfere with the surgery planning and even the outcomes. Of the usual tests that have to be done before a
surgery, one is the chest x-ray. Routine chest x-rays are not necessary for all patients; however, it is recommended
for known or suspected cardio-respiratory diseases, those patients who undergo major thoracic or abdominal
surgeries, and the elderly population, especially patients over 50 years old, undergoing surgery. Chest x-rays help
diagnose any conditions that may present pneumonia, heart failure, or structural anomalies that could potentially
complicate anesthesia or surgery (Feitosa et al., 2011; McComb et al., 2016).

For patients with a previous history of cardiopulmonary disease, or presenting new or unstable symptoms, chest X-
ray may be useful to evaluate the heart, lungs, and thoracic aorta. Chest X-ray will, therefore help uncover
conditions like pulmonary edema, pleural effusion, or large masses that could be harmful while anesthesia managing
the case, or generally compromise respiration (Feely et al., 2013; Merchant et al., 2016). Chest x-rays are quite
essential on the size and shape of the heart, particularly in patients with a medical history of heart disease because
they are scheduled to undergo high-risk surgeries (Feitosa et al., 2011).

Another very useful tool in planning for surgery is a computed tomography, especially for major or complex
surgeries. A CT scan is of high resolution and allows identifying tumors, vascular anomalies, fractures, and other
structural abnormalities. A CT scan is used within oncology to determine cancer spread and guide surgical resection.
This application may also be used to help determine lung cancer, abdominal aortic aneurysm, and complex fractures
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as useful information for the surgical team to plan the appropriate approach to surgery (Pickhardt et al., 2011; Sanz-
Santos & Call, 2020; Stein et al., 2006).

It plays a very crucial role in the management of neurological diseases. It provides clear images of soft tissues,
including the brain and spinal cord, useful for planning neurosurgical procedures. It can identify tumors and vascular
anomalies or structural defects that may affect surgical exposure or anesthesia management. MRI is very useful in
tumor resection, surgery for epilepsy, and placement of deep brain stimulators (Barisano et al., 2019; Tandel et al.,
2019). Such information provides crucial insight into the neurological condition of the patient, which would guide
the surgical plan to safety and efficacy.

The MRI by the radiology department helps in making decisions concerning treatment in patients suspected to have
vascular anomalies or tumors. For example, it is useful for patients who are suspected of having pituitary adenomas,
neurodegenerative diseases, or multiple sclerosis. Besides, the detailed view of brain and spinal cord structures
provided by MRI has been useful in the assessment of cardiomyopathy and other heart abnormalities to provide
insights into how such conditions may impact anesthesia and surgery (Barisano et al., 2019; Nikolaou et al., 2011).
Both CT and MRI are of equal aid in staging of cancer, especially lung, colorectal, and other solid tumors. It enables
us to know the size and location of tumors and hence to decide about the necessity for surgical resection or not. CT
and MRI also provide a framework for biopsy procedures in which tissue samples are obtained accurately from the
targeted areas to guide further decisions in diagnosis and therapy (Pickhardt et al., 2011; Sanz-Santos & Call, 2020;
Stein et al., 20006).

The radiology department also plays a very important role in guiding the surgical interventions. Sometimes, the
procedure becomes more accurate for complex bone fractures or even tissue biopsies using radiologic guidance. In
some biopsies, the use of CT or ultrasound is helpful in locating the lesion and directing the needle for sampling of
tissues. Radiologic imaging also supports minimally invasive surgeries, where the right interior structural
visualization would be helpful in such an outcome (Lenchik et al., 2019; Suh et al., 2017).

The role of the radiology department in the preoperative preparation is foundational: it provides critical imaging
important in the assessment of anatomical and structural health, identifies potential risks or complications, and
guides the surgeon in planning. It ranges from very simple routine chest x-ray to really complex CTs and MRIs.
Role of the Operations Department during Preoperative Preparation

At the center of such training is the Operations Department comprising of surgeons, anesthesiologists, and surgical
nurses. Their primary role remains the evaluation and preparation for surgery of the patient. So all medical
conditions identified here must be treated appropriately based on the outcomes of their laboratory and radiology
investigations. Surgeons rely extensively on the data that results from the reports of those two departments so that
they can make appropriate surgical planning. For instance, if a patient has a diagnosis of a tumor on the CT or MRI,
then the surgical team can prepare as much extent of resection, and also they can know other possible procedures
needed as in cases like that of Sanz-Santos and Call (2020) or Stein et al. in 2006.

It's imperative for the operating room staff to decide on the status of the patient before putting in the anesthetic drug,
if she will be fine during surgery, and is therefore necessary before surgery for examination through some tests the
patient will be having. For diseases like heart-related diseases, obesity, or respiratory illnesses, treatment in the OR
involves very direct interaction between surgeons and anesthetists with proper and best administration. The surgical
team should be able to work well to ensure that the status of the patient is stabilized as well as all precautions
offered during the procedure to avoid high risks (Czoski-Murray et al., 2012; Feitosa et al., 2011).

Preoperative preparation is a function of the anesthesia team. They assess the appropriateness of the patient for
anesthesia. The outcome of cardiopulmonary tests, including ECG and chest x-rays, determines how healthy the
heart and lung functions are. The anesthesiologist then selects appropriate agents with their dosage and techniques.
Patients with heart diseases, pulmonary conditions, and obesity have special requirements for anesthesia
management to avoid issues such as hypoxia or hypotension in the operating room (Feitosa et al., 2011; Martin &
Cifu, 2017).

The operation department plays a very important role in the nursing team. Here, the patient is to be prepared for
surgery. The surgical nurses play a crucial role in making the patient prepared physically and emotionally for
surgery. It includes checking on the identity of the patient, the site for surgery, and getting consent from the patient.
These nurses are also responsible for ensuring that preoperative drugs, such as an antibiotic or a sedative, prevent
infection and keep the patient comfortable (Feitosa et al., 2011; Martin & Cifu, 2017).

In high-risk surgeries, the operating department may require specialists such as cardiologists or neurologists when
assessing the patient's condition as well as additional preoperative tests and interventions. For example, a patient
with known arrhythmias of the cardiac type may be consulted to a cardiologist but a neurologist when preparing a
patient for surgery on the brain. Such interdisciplinary collaboration ensures that optimum patient outcomes are
produced (Czoski-Murray et al., 2012; Feitosa et al., 2011; Longrois et al., 2014).
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The operations department ensures the surgical instruments and supplies are clean and aseptic, thus available for use.
Preoperative preparation involves sterilization of surgical instruments, preparations to be made at the operating
room, and confirmation of equipment, specifically monitors and ventilators, in good working order. When all
surgical tools and equipment are available and working, intraoperative complications and delays decrease (Martin &
Cifu, 2017).

Moreover, the operations department should be ready with postoperative care. A general postoperative recovery plan
is established by the surgical team. It encompasses pain management, wound management, and complications. This
is established based on the preoperative condition of the patient. This will include conditions that were established
during laboratory and radiology tests (Czoski-Murray et al., 2012; Feitosa et al., 2011).

Conclusion:

Whether routine preoperative testing is really necessary or helpful is debated. While some argue that routine tests
confer little benefits for less risky patients, other promoters are more positive about the use, especially in defined
high-risk conditions. Health care providers only require the wisdom to balance risk regarding particular patient
needs, assessing it against cost and burdens of non-invasive diagnostics. This mounting evidence will then help in
providing more individualized preoperative testing. Standardized and set protocols may not be ideal for all patients.
In addition, cost-effectiveness studies also show that if preoperative testing is not individualized correctly, it may
greatly become a costly affair for healthcare, especially on the low-risk patients who do not need tests. It becomes a
very important affair since updating the preoperative testing guidelines to the best evidence available may save
tremendous resources without compromising care for the healthcare providers. Healthcare providers have to update
their guidelines constantly to remain in step with the latest research.

This is achievable through technologies such as electronic decision support tools that guide clinicians in evidence-
based decision-making. This means testing will be decreased without any cause, and the referrals caused will have
preoperative assessment. Healthcare providers should be equipped with continuous education and training of recent
evidence and guidelines in which the preoperative tests made will be clinically meaningful and less costly.

The healthcare landscape is in evolution, and so too must be preoperative testing. Making evidence-informed
judgments about the needs of individual patients will ensure appropriate use of resources and high-quality patient
care. Refining these protocols requires continued research so that preoperative testing can become an evidence-
based tool, rather than a routine, one-size-fits-all practice.
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