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Abstract

Minimally invasive techniques are transforming healthcare delivery worldwide, offering safer and more efficient 
diagnostic and therapeutic options. Among these, image-guided biopsy has emerged as a pivotal tool for disease 
management, combining precision and reduced patient morbidity. This paper examines the integration of image-guided 
biopsy into Nigerian healthcare, emphasizing its potential to overcome the limitations of traditional biopsy methods 
and enhance disease management outcomes.

The current landscape of biopsy techniques in Nigeria reveals significant reliance on conventional methods, which 
often involve higher complication rates, longer recovery periods, and limited accuracy in targeting lesions. In contrast, 
image-guided modalities such as ultrasound, computed tomography (CT), magnetic resonance imaging (MRI), 
and fluoroscopy enable real-time visualization, allowing for precise lesion localization and sample retrieval, even in 
anatomically challenging areas.

This review highlights the clinical advantages of image-guided biopsy, including enhanced diagnostic accuracy, reduced 
procedure-related complications, and shorter recovery times, making it a valuable tool for managing oncology, infectious 
diseases, and chronic conditions. In oncology, it facilitates early diagnosis, tumor characterization, and therapeutic 
planning. For infectious diseases, it supports pathogen identification in difficult-to-access regions, while in chronic diseases, 
it improves diagnostic reliability in liver, kidney, and bone marrow evaluations.

Despite its advantages, the adoption of image-guided biopsy in Nigeria faces challenges related to accessibility, cost, 
and technical expertise. Addressing these barriers is crucial for widespread implementation and equitable healthcare 
delivery. By exploring the principles, modalities, and clinical applications of image-guided biopsy, this paper underscores 
its transformative potential to advance disease management and improve patient outcomes in Nigeria’s evolving 
healthcare landscape.
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Introduction

Minimally invasive techniques have revo-
lutionized modern healthcare, offering safer, 
faster, and more effective alternatives to traditional 
diagnostic and therapeutic procedures. These 
techniques utilize advanced technologies to minimize 
physical trauma, reduce complications, and expedite 
recovery times. Their applications range from 
diagnostic imaging to therapeutic interventions, 
significantly improving patient outcomes and 
healthcare efficiency [4]. In developing countries 
like Nigeria, the integration of these techniques 
presents an opportunity to address the challenges of 
resource-limited healthcare settings, improving the 
accessibility and quality of medical care [30].

Background on Minimally Invasive 
Techniques in Healthcare

Minimally invasive approaches, characterized 
by their reduced procedural invasiveness, have 
gained widespread acceptance in the global medical 
community. These techniques leverage imaging 
modalities and specialized instruments to perform 
procedures with high precision while minimizing 
damage to surrounding tissues [38]. Compared to 
conventional methods, they reduce hospital stays, 
decrease infection risks, and lower healthcare 
costs [16]. In Nigeria, where healthcare infrastructure is 
often overburdened, minimally invasive techniques 
can significantly alleviate the strain by improving 
procedural efficiency and patient throughput [10].

Minimally invasive techniques (MITs) have 
become a transformative approach in global 
healthcare, offering reduced recovery times, fewer 
complications, and shorter hospital stays compared 
to traditional open procedures. In Nigeria, the 
adoption of these techniques is gradually gaining 
traction, especially in urban centers where access to 
specialized healthcare facilities is more prevalent. 
Common procedures include laparoscopic surgeries, 
interventional radiology, and endoscopic treatments, 
which are applied across specialties such as 
gynecology, urology, and oncology. However, the 
penetration of these technologies is still limited by 

infrastructural challenges and unequal distribution 
of resources between rural and urban areas [9].

Despite the growing interest in MITs among 
Nigerian healthcare professionals, significant 
barriers hinder their widespread adoption. These 
challenges include high costs of procurement and 
maintenance of advanced medical equipment, 
inadequate training opportunities for clinicians, 
and limited government investment in healthcare 
infrastructure. Moreover, many facilities that offer 
MITs depend on international collaborations or 
private funding, which restricts accessibility for 
the general population. Addressing these issues 
will require a multifaceted approach that integrates 
policy reforms, investment in healthcare training, 
and public-private partnerships [31].

The future of MITs in Nigeria is promising as 
awareness increases and medical professionals 
advocate for better technology adoption. Initiatives 
to enhance training in minimally invasive 
procedures and collaborations with global health 
organizations are already underway. For instance, 
specialized centers like the Lagos University 
Teaching Hospital have begun incorporating these 
techniques into their clinical practice and residency 
training programs. With sustained efforts, MITs can 
bridge the gap in healthcare delivery, providing 
effective and affordable care to a broader spectrum of 
the Nigerian population [2].

Overview of Image-Guided Biopsy

Image-guided biopsy is a cornerstone of minimally 
invasive diagnostics. This technique uses real-time 
imaging modalities, such as ultrasound, computed 
tomography (CT), and magnetic resonance imaging 
(MRI), to precisely locate lesions and obtain tissue 
samples for histopathological examination [41]. Its 
applications span a wide range of medical fields, 
including oncology, infectious diseases, and chronic 
conditions, offering unparalleled accuracy in 
diagnosing and staging diseases [28]. By reducing the 
need for open surgical procedures, image-guided 
biopsy minimizes patient discomfort and accelerates 
recovery, making it a preferred diagnostic tool 
worldwide [5].
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Relevance to Nigerian Healthcare

In Nigeria, the burden of communicable and non-
communicable diseases remains high, necessitating 
efficient diagnostic tools to improve disease 
management outcomes. Image-guided biopsy 
offers a viable solution, addressing the limitations 
of traditional biopsy methods, such as higher 
complication rates and diagnostic inaccuracies [1]. 
However, its adoption is hindered by challenges 
such as limited access to advanced imaging 
technologies, a shortage of trained personnel, and 
high procedural costs [3]. Despite these barriers, 
successful implementation of image-guided biopsy 
in Nigeria has the potential to significantly enhance 
the country’s healthcare delivery, particularly in 
oncology [41] and infectious disease management [29].

Current Landscape of Biopsy 
Techniques in Nigeria

Biopsy techniques are integral to disease diagnosis 
and management, allowing for the identification 
of pathological conditions at the cellular level. In 
Nigeria, biopsy practices are evolving, but challenges 
persist due to infrastructural and systemic barriers. 
Understanding the limitations of traditional methods 
and the potential of image-guided biopsy is critical 
for improving diagnostic precision and patient 
outcomes [10].

Traditional Biopsy Methods: 
Limitations and Challenges

Traditional biopsy methods, including fine-
needle aspiration (FNA) and open surgical biopsy, 
have long been used in Nigeria. While effective in 
certain cases, these methods are often associated with 
limitations such as inadequate sample collection, 
higher risk of complications, and prolonged recovery 
times [1]. For example, FNA may yield insufficient 
tissue samples for accurate histopathological 
analysis, especially in deep-seated lesions, leading to 
inconclusive results [28].

Open surgical biopsy, though more reliable in 
obtaining diagnostic tissue, involves a higher degree 
of invasiveness, longer hospital stays, and increased 

risk of infections, which can burden both patients 
and healthcare systems [16]. Furthermore, the lack of 
advanced surgical facilities and skilled personnel in 
rural areas exacerbates the challenges, limiting access 
to timely and effective diagnostic procedures [30]

Adoption and Accessibility of 
Image-Guided Biopsy

The adoption of image-guided biopsy in Nigeria 
marks a significant advancement in diagnostic 
practices. This minimally invasive approach utilizes 
imaging modalities such as ultrasound, computed 
tomography (CT), and magnetic resonance imaging 
(MRI) to guide needle placement with precision, 
improving diagnostic accuracy while reducing 
procedural risks [5]. For instance, ultrasound-
guided biopsies are increasingly available in urban 
medical centers, offering cost-effective and real-time 
visualization for sampling superficial and deep-
seated lesions [1].

Despite its advantages, the accessibility of image-
guided biopsy remains limited due to infrastructural 
and economic constraints. Many healthcare facilities 
in Nigeria lack the necessary imaging equipment 
and trained personnel, particularly in rural and 
underserved areas [3]. Additionally, the high cost 
of imaging modalities and associated consumables 
makes the procedure less affordable for low-income 
populations [29]. Addressing these challenges through 
government funding, training initiatives, and public-
private partnerships is essential for widespread 
adoption and equitable access to this transformative 
diagnostic tool.

Principles and Modalities of 
Image Guidance

Image guidance in biopsy techniques represents 
a significant advancement in diagnostic medicine. 
By providing real-time visualization and precise 
targeting, these modalities enhance diagnostic 
accuracy, reduce complications, and minimize 
procedural risks. The choice of modality depends on 
the lesion’s location, size, and accessibility, as well as 
the available resources [28].
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Ultrasound-Guided Biopsy

The UGB procedure involves the use of high-
frequency sound waves to produce real-time 
images of internal organs and tissues. The operator 
identifies the target lesion and advances a needle 
under ultrasound guidance to obtain tissue samples. 
The samples are then sent to a pathology laboratory 
for analysis. This approach minimizes the risk of 
complications associated with blind biopsies, such as 
inadvertent injury to adjacent structures [34].

Indications for 
Ultrasound-Guided Biopsy

UGB is indicated for the diagnosis of a wide range 
of conditions, including:

	 1.	 Cancer Diagnosis: It is frequently used for 
sampling masses in the liver, breast, thyroid, 
and lymph nodes [21].

	 2.	 Inflammatory and Infectious Diseases: Biopsy 
of suspected abscesses or inflammatory lesions 
to confirm etiology.

	 3.	 Evaluation of Organ Dysfunction: Sampling 
tissues in organs such as the kidney or 
liver to investigate causes of unexplained 
dysfunction [39].

	 4.	 Pre-Operative Planning: Establishing tumor 
margins or staging in cancer patients.

Advantages of Ultrasound-Guided Biopsy

Real-Time Imaging

The use of real-time imaging allows for precise 
targeting of lesions, reducing the risk of sampling 
errors. The operator can adjust the needle trajectory 
dynamically based on the lesion’s location and 
surrounding structures [32].

Minimally Invasive

Compared to surgical biopsies, UGB is associated 
with reduced morbidity and shorter recovery times. 
The procedure is typically performed on an outpatient 
basis, enhancing patient convenience [6].

Cost-Effectiveness

UGB eliminates the need for more expensive 
imaging modalities, such as CT or MRI, in many 
cases. This makes it a preferred choice in resource-
limited settings [40].

Clinical Applications

Hepatic Biopsy

UGB is the gold standard for diagnosing 
liver diseases such as cirrhosis, hepatitis, and 
hepatocellular carcinoma. The procedure is 
associated with a low complication rate and high 
diagnostic yield [43].

Thyroid Biopsy

Fine-needle aspiration biopsy (FNAB) under 
ultrasound guidance is the primary diagnostic tool for 
evaluating thyroid nodules. This approach ensures 
high sensitivity and specificity in distinguishing 
benign from malignant nodules [8].

Breast Biopsy

For palpable and non-palpable breast lesions, 
ultrasound-guided core needle biopsy is a preferred 
diagnostic modality. It offers superior accuracy 
compared to stereotactic biopsy, especially in 
younger patients with dense breast tissue [8].

Computed Tomography 
(CT)-Guided Biopsy

Computed tomography (CT)-guided biopsy is 
a highly precise diagnostic procedure that uses CT 
imaging to guide the placement of a biopsy needle 
into a specific target tissue. This technique is integral 
in the diagnosis of various diseases, particularly in 
cases involving deep-seated or inconspicuous lesions. 
Its high-resolution imaging and accuracy make it a 
cornerstone of interventional radiology [3].

Overview of the Procedure

CT-guided biopsy involves the use of cross-
sectional imaging to visualize the target area in detail. 
After identifying the lesion, the operator positions 
the patient and inserts a biopsy needle under CT 
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guidance to obtain tissue samples. These samples 
are then analyzed histopathologically to confirm the 
diagnosis. The procedure ensures precise localization 
of the lesion, even in anatomically complex regions, 
reducing the risk of complications [25].

Indications for CT-Guided Biopsy

CT-guided biopsy is indicated for various clinical 
scenarios, including:

	 1.	 Oncologic Diagnoses: Biopsy of lung nodules, 
liver masses, and bone lesions for cancer staging 
and treatment planning [39].

	 2.	 Unclear Radiological Findings: Sampling of 
lesions with ambiguous imaging characteristics 
to establish a definitive diagnosis.

	 3.	 Infection and Inflammation: Obtaining 
samples from abscesses or inflammatory lesions 
when other diagnostic methods fail.

	 4.	 Transplant Evaluation: Monitoring organ 
rejection or infection in transplant recipients 
through tissue sampling [7].

Advantages of CT-Guided Biopsy

Superior Imaging Precision

CT imaging provides detailed cross-sectional views, 
allowing for exact localization of lesions. This high 
resolution ensures accurate needle placement, 
minimizing sampling errors [33].

Accessibility of Deep-Seated Lesions

CT guidance is invaluable for biopsies of lesions 
in deep or challenging locations, such as the 
retroperitoneum or mediastinum, where ultrasound 
may have limitations [22].

Versatility in Patient Positions

CT scanners can accommodate different patient 
positions, enhancing access to difficult-to-reach 
lesions and enabling procedural customization based 
on anatomical requirements [18].

Limitations and Challenges

Despite its strengths, CT-guided biopsy has 
notable challenges:

	 1.	 Radiation Exposure: Both patients and 
operators are exposed to ionizing radiation 
during the procedure, necessitating careful 
dose management [13].

	 2.	 Procedure Duration: CT-guided procedures 
can be time-intensive, particularly in 
cases requiring multiple scans for needle 
repositioning.[43]

	 3.	 Complications: Risks include bleeding, 
pneumothorax, and infection, especially in 
biopsies involving the lungs or pleura [42].

Innovations in CT-Guided Biopsy

Low-Dose CT Protocols

Advances in imaging technology have enabled the 
development of low-dose CT protocols, reducing 
radiation exposure without compromising image 
quality. This is particularly beneficial for repeated 
procedures [27].

Dual-Energy CT

Dual-energy CT enhances tissue characterization, 
improving lesion visibility and aiding in the 
accurate differentiation of pathological tissues 
during biopsy [15].

Integration of Navigation Systems

Navigation systems integrated with CT imaging 
offer real-time feedback, facilitating accurate needle 
trajectory planning and reducing the need for 
multiple adjustments [36].

Clinical Applications

Lung Biopsy

CT-guided biopsy is the gold standard for diagnosing 
pulmonary nodules, particularly when they are 
inaccessible via bronchoscopy. Its diagnostic accuracy 
exceeds 90% for malignancies [24].

Bone Biopsy

In cases of suspected bone infections, metastases, or 
primary bone tumors, CT-guided biopsy provides 
precise sampling, minimizing damage to adjacent 
structures [11].
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Abdominal and Pelvic Biopsy

For retroperitoneal masses, pancreatic lesions, and 
pelvic tumors, CT guidance ensures accurate needle 
placement while avoiding vital organs and blood 
vessels [35].

Future Directions

The integration of artificial intelligence (AI) into 
CT-guided biopsy workflows promises to enhance 
diagnostic accuracy and procedural efficiency. AI 
algorithms can assist in lesion segmentation, needle 
path prediction, and real-time monitoring, reducing 
the reliance on operator expertise [19].

CT-guided biopsy is a pivotal tool in modern 
diagnostic medicine, offering unparalleled imaging 
precision for the sampling of complex and deep-
seated lesions. Continuous advancements in imaging 
technology and procedural techniques aim to 
address current limitations and enhance its clinical 
utility. As a cornerstone of interventional radiology, 
CT-guided biopsy will remain indispensable in the 
diagnosis and management of various diseases. 
CT-guided biopsy offers superior imaging for 
deep-seated lesions in complex anatomical regions, 
such as the lungs, abdomen, and pelvis. Its cross-
sectional imaging capability provides detailed 
spatial resolution, ensuring accurate needle 
trajectory and minimizing damage to surrounding 
tissues [16]. However, the use of ionizing radiation 
and the high cost of CT equipment are notable 
limitations, particularly in resource-limited settings 
like Nigeria [19]. Nonetheless, CT guidance is 
indispensable for sampling lesions not clearly visible 
on ultrasound, such as those in the thoracic cavity [30].

Magnetic Resonance Imaging 
(MRI)-Guided Biopsy

MRI-guided biopsy is renowned for its exceptional 
soft-tissue contrast, making it ideal for targeting 
lesions in the brain, prostate, and musculoskeletal 
system. This modality is free of ionizing radiation 
and provides multiplanar imaging, which enhances 
diagnostic accuracy [28]. However, MRI-guided 
biopsy is limited by high costs, longer procedure 
times, and the need for specialized equipment and 

training. In Nigeria, MRI-guided biopsy remains 
underutilized due to these challenges, despite its 
potential to improve diagnostic outcomes in specific 
clinical scenarios [10].

Fluoroscopy and Hybrid Modalities

Fluoroscopy-guided biopsy is a valuable tool 
for targeting lesions in real-time, particularly in 
the skeletal system and gastrointestinal tract. Its 
ability to provide continuous imaging during needle 
advancement ensures accurate placement and 
sample retrieval [29]. Hybrid modalities, such as PET/
CT and CT/MRI, combine the strengths of different 
imaging techniques to improve diagnostic precision 
further. For example, PET/CT-guided biopsy is 
beneficial in oncology for detecting metabolically 
active lesions that may not be visible on conventional 
imaging [5].

The adoption of these modalities in Nigeria 
is growing, but their accessibility and utilization 
remain hindered by financial, infrastructural, and 
technical challenges. Expanding training programs 
and investing in affordable imaging technologies 
are critical steps toward making these advanced 
techniques more widely available [1].

Clinical Advantages of 
Image-Guided Biopsy

Image-guided biopsy represents a significant 
advancement in diagnostic medicine, offering several 
clinical benefits compared to traditional biopsy 
methods. By leveraging real-time imaging modalities, 
this technique enhances diagnostic accuracy, reduces 
complications, and improves patient recovery 
outcomes. These advantages are particularly relevant 
in resource-limited settings like Nigeria, where 
healthcare systems are often challenged by high 
patient volumes and limited diagnostic resources [1].

Accuracy and Precision in 
Targeting Lesions

One of the most significant advantages of image-
guided biopsy is its precision in targeting specific 
lesions. Modalities such as ultrasound, CT, and 
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MRI allow real-time visualization of the biopsy 
needle as it approaches the lesion, ensuring accurate 
sampling even in challenging anatomical locations 
[28]. This precision reduces the likelihood of sampling 
errors, which are common with traditional methods, 
thereby improving diagnostic yield and enabling 
more effective treatment planning [5]. For example, 
in oncology, image-guided biopsy facilitates precise 
tumor typing, which is critical for determining 
appropriate therapeutic strategies [16].

Reduced Procedure-Related 
Complications

Traditional biopsy methods, such as open surgical 
biopsy, carry a higher risk of complications, including 
bleeding, infection, and damage to surrounding 
tissues. Image-guided biopsy significantly minimizes 
these risks by reducing the invasiveness of the 
procedure and allowing for smaller, more controlled 
incisions [9]. For instance, ultrasound-guided biopsies 
are particularly effective in avoiding vascular 
structures and other critical organs, thereby reducing 
procedural morbidity [1]. Furthermore, real-time 
imaging enhances the operator’s ability to detect and 
manage potential complications immediately during 
the procedure [30].

Shorter Recovery Time for Patients

Another key advantage of image-guided biopsy 
is the shorter recovery time compared to traditional 
surgical biopsies. The minimally invasive nature of 
the procedure reduces physical trauma, allowing 
patients to recover faster and resume normal 
activities sooner [3]. This is particularly beneficial in 
low-resource settings, where hospital bed availability 
is often limited. Additionally, shorter recovery times 
contribute to lower healthcare costs, benefiting both 
patients and healthcare providers [29].

Overall, the clinical advantages of image-guided 
biopsy make it an invaluable tool in modern 
diagnostic medicine. By improving accuracy, 
reducing complications, and expediting recovery, 
this technique aligns with global efforts to provide 
safer, more efficient, and patient-centered care [28].

Applications in Disease Management

Image-guided biopsy has emerged as a cornerstone 
in modern diagnostic medicine, offering precise, 
minimally invasive methods to detect and manage 
various diseases. By leveraging real-time imaging 
modalities, it ensures accurate sampling, enabling 
clinicians to make informed decisions regarding 
patient management. Its application in oncology, 
infectious diseases, and chronic illnesses has 
significantly enhanced disease detection, monitoring, 
and therapeutic planning, particularly in resource-
constrained settings like Nigeria [28].

Oncology: Early Diagnosis and 
Tumor Typing

Cancer diagnosis and treatment rely heavily on 
histopathological analysis. Image-guided biopsy has 
revolutionized this field by providing a reliable, less 
invasive approach for obtaining tissue samples from 
tumors. Modalities such as ultrasound, CT, and MRI 
allow precise localization of lesions, ensuring the 
retrieval of representative samples critical for tumor 
characterization and staging [5].

For instance, in breast cancer, ultrasound-guided 
core needle biopsy has largely replaced surgical 
excision as the diagnostic standard due to its high 
sensitivity and specificity. Similarly, CT-guided 
biopsy is invaluable in diagnosing lung cancers, 
particularly for small or deep-seated nodules 
that are challenging to access through traditional 
methods [16]. MRI-guided biopsy offers superior soft 
tissue contrast, making it the modality of choice 
for certain cancers, such as prostate cancer, where 
exact localization significantly influences treatment 
outcomes [28].

By enabling early and accurate tumor typing, 
image-guided biopsy also facilitates the identification 
of molecular and genetic markers, critical for 
personalized cancer therapies. For example, 
targeted therapies for non-small-cell lung cancer 
(NSCLC) often depend on identifying specific 
mutations, which can be accurately detected from 
biopsy samples [1].
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Infectious Diseases: Identifying 
Pathogens in Hard-to-Reach Areas

Infectious diseases, particularly in low-resource 
settings, often pose diagnostic challenges due to 
atypical presentations and limited access to advanced 
testing facilities. Image-guided biopsy addresses 
these challenges by enabling sample collection from 
deep-seated or difficult-to-access sites, such as the 
spine, liver, or lungs, where conventional diagnostic 
methods may fall short [30]

For example, CT-guided biopsy is commonly 
used to diagnose spinal infections, including 
tuberculosis, by obtaining samples directly from 
vertebral lesions. This approach not only ensures 
microbiological confirmation but also helps assess 
disease extent, guiding both medical and surgical 
interventions [10].

Similarly, ultrasound-guided aspiration of 
abscesses or fluid collections allows for the isolation 
of pathogens, leading to prompt and targeted 
antimicrobial therapy. Such minimally invasive 
approaches reduce the risks associated with open 
surgical drainage and expedite patient recovery, 
making them particularly valuable in resource-
limited healthcare settings [16].

Chronic Diseases: Liver, Kidney, and 
Bone Marrow Biopsy

Chronic diseases such as liver fibrosis, renal 
failure, and hematological disorders often require 
tissue sampling for accurate diagnosis and staging. 
Image-guided biopsy has become the gold standard 
for these procedures, offering unparalleled precision 
and safety compared to traditional methods [1].

In liver diseases, ultrasound-guided biopsy is 
widely used to assess the extent of hepatic damage 
in conditions such as chronic hepatitis and cirrhosis. 
This technique ensures accurate sampling while 
minimizing the risk of complications such as 
bleeding, which is particularly important in patients 
with coagulopathies commonly associated with liver 
disease [28].

For kidney diseases, image-guided percutaneous 
renal biopsy enables clinicians to obtain high-quality 
tissue samples for diagnosing glomerular disorders, 
assessing transplant rejection, and monitoring 
treatment responses. The use of ultrasound or CT 
guidance ensures safe needle placement, even 
in patients with anatomical abnormalities or 
comorbidities [5].

Bone marrow biopsy, crucial for diagnosing 
hematological malignancies and bone marrow 
disorders, has also benefited from image guidance. 
CT or fluoroscopy-guided biopsy is particularly 
advantageous in cases with abnormal skeletal 
anatomy or sclerotic lesions, where blind techniques 
may fail to yield diagnostic samples [9].

The integration of image-guided biopsy into 
chronic disease management not only improves 
diagnostic accuracy but also reduces procedural risks 
and healthcare costs. These benefits are especially 
pertinent in settings like Nigeria, where healthcare 
resources are often stretched thin and patient access 
to advanced diagnostic tools remains limited [1].

Conclusion

The integration of minimally invasive techniques, 
particularly image-guided biopsy, has transformed 
diagnostic and therapeutic practices in healthcare. 
This approach offers unparalleled precision, reduced 
complication rates, and shorter recovery times, 
making it a vital tool for disease management. 
Traditional biopsy methods, although foundational, 
have significant limitations, such as increased 
invasiveness, higher complication risks, and lower 
diagnostic accuracy. The adoption of image-guided 
techniques addresses these challenges, delivering 
enhanced outcomes for both patients and healthcare 
providers.

In oncology, image-guided biopsy has become 
indispensable for early cancer detection, tumor 
typing, and guiding personalized treatment strategies. 
Similarly, its role in infectious diseases has been 
pivotal in diagnosing pathogens located in hard-to-
reach anatomical areas, expediting targeted therapies 
and improving patient recovery. For chronic diseases 
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such as liver fibrosis, renal disorders, and bone 
marrow abnormalities, the precision of image-guided 
biopsy has not only improved diagnostic reliability 
but also minimized procedural risks.

From a healthcare system perspective, the 
widespread adoption of image-guided biopsy 
in Nigeria offers immense potential to elevate 
diagnostic standards and streamline clinical 
workflows. However, this requires significant 
investment in infrastructure, training, and 
accessibility to imaging modalities to bridge existing 
gaps in healthcare delivery.

Overall, the principles and applications of image-
guided biopsy underscore its transformative impact 
on modern medicine. Its ability to combine precision 
with minimally invasive techniques has not only 
improved patient outcomes but also redefined 
standards of care across diverse medical specialties. 
As advancements in technology and healthcare 
practices continue, the expansion of image-guided 
biopsy is expected to play a crucial role in shaping 
the future of global healthcare.
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