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ABSTRACT: 

Ultrasonography has become a crucial part of the majority of interventional radiology departments in recent years. For 

biopsy procedures, ultrasonography offers reliable and efficient guidance. By allowing the radiologist to always keep 

the needle's path inside the ultrasonic beam, needle-guidance systems can make biopsy procedures easier for 

radiologists with little experience. The needle can be confidently advanced on target in this way. Skilled interventional 

radiologists can employ the freehand technique, which gives them more freedom in terms of skin puncture and needle 

path, enabling them to be creative in achieving challenging targets. The ability to see the needle tip at all times during 

the insertion and sampling process is the primary benefit of ultrasonography over computed tomography in image-

guided biopsy. When the lesion is very deep or when the lesion is obscured by highly reflective surfaces (such as bone 

or a gas-filled colon), ultrasound is not very useful for guiding biopsies in obese patients. Ultrasound guided biopsy is 

a type of diagnostic procedure in which the professional extracts a piece of tissue from infected area for examination 

due to which we are able to identify the type of disease, the level of damage or infection. The main outcome after the 

research paper is that we get information related to biopsy which include procedure, benefits, risk, side-effects and 

post procedural care and conclusion. The aim of the research is to give an ideal knowledge regarding biopsy and 

ultrasound use in biopsy procedure with the help of suitable examples. A minimally invasive, real-time, safe and 

efficient method of diagnosing peripheral lung lesions is ultrasonic guided lung biopsy. Clinically, USLB is now 

rather common. USLB lacks extensive sample studies, therefore its accuracy is poor; moreover, specimens from 

USLB are hardly used for microbial cultures. After reading this research paper it will help you to fully grasp the ideas 

of the technique, including the real-time imaging features that support exact needle placement in desired tissues. Such 

revelations also relate to the clinical uses of this minimally invasive technique, especially for the diagnosis of several 

diseases including cancer.  
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INTRODUCTION: 

A biopsy is a procedure in which we cut a small piece 

of tissue from infected area using a device called 

biopsy gun for microscopic analysis or identification 

and resolution of the disease. When this procedure is 

analysed or observed under ultrasound due to which it 

provides preciseness to the biopsy scan. Using some 

modalities, we can detect precise abnormal tissue, 

modalities like ultrasound scans, magnetic resonance 

imaging (MRI) and computed tomography (CT) scans. 

The biopsy majorly used with benign and malignant 

tumours by which it can cause cancer in future. A 

crucial diagnostic technique for solid pancreatic 

masses is image-guided biopsy. The purpose of this 

study is to assess the procedure's accuracy and 

potential complications (Davis, M. et al. (2002)). An 

ultrasound-guided biopsy is a technique whereby the 

radiologist locates the particular site and removes the 

tissue sample under direction from an ultrasound. 

Ultrasounds create images of an organ or tissue by 

means of sound waves. High-frequency sound waves 

produced by the ultrasonic unit enter the body and 

reflect back upon contacting some body structures. 

After that, depending on frequency, loudness, and 
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return time, a computer generates images from these 

returning sound waves. A tiny hollow needle is also 

placed into the same site concurrently to get the tissue 

sample. The site precision of an ultrasonic-guided 

biopsy is one of its advantages over a traditional one. 

Moreover, it is less intrusive since the biopsy employs 

a small needle, so minimizing organ distortion and 

generating very little scarring.  

  

History of ultrasound- guided biopsy:   

Ultrasound-guided biopsy has really changed the game 

in medical diagnostics, making tissue sampling safer 

and more accurate. This technique has a history that 

goes back several decades and has evolved along with 

technology. Let’s take a closer look at how it all 

started and developed:  

 

History of inventor:   

Somewhere back in the 1700s, an Italian priest and 

physiologist named Lazzaro Spallanzani started some 

pretty interesting experiments with ultrasound to figure 

out how bats navigate in the dark. In a rather shocking 

move, he blinded these bats with a red-hot needle (can 

you imagine if that went through today’s ethics 

committees?). He found that even in complete 

darkness, the bats could dodge obstacles while flying 

around, but when their mouths were covered, they 

collided with everything in sight. He concluded that 

bats rely on their ears way more than their eyes to 

“see,” or at the very least, to judge distances. It wasn’t 

until two Harvard students Donald Griffin and Robert 

Galambos came along and used a sonic detector to 

capture the ultrasound sounds that bats were making 

while they flew that the science behind all this started 

to come together. We’ve since learned that other 

animals, like rodents, dogs, moths, dolphins, whales, 

and even frogs, use ultrasound for all sorts of reasons, 

like communicating, dodging predators, and hunting. 

This ability to send out short bursts of sound called 

echolocation happens across a range of frequencies, 

from around 1 kHz in birds to about 2 kHz in whales.  

 

The Early Days: Biopsy Without Imaging: 

The idea of a biopsy taking a tissue sample to diagnose 

conditions dates back to the 19th century. Back then, 

doctors had to rely on their own skills and experience 

to guide them, doing procedures without any imaging. 

This “blind” approach often led to issues, like incorrect 

samples and accidental damage to nearby tissues.  

Then came the introduction of imaging, which was a 

real turning point. In the mid-20th century, X-rays 

were among the first imaging techniques used, 

followed by computed tomography (CT). While these 

tools helped improve accuracy, they had their 

downsides, like radiation exposure and not being able 

to offer real-time guidance.  

 

 

 

The Rise of Ultrasound in Medicine: 

Ultrasound started gaining popularity in the mid-20th 

century, initially focusing on fields like obstetrics and 

cardiology. Its non-invasive nature, ability to produce 

real-time images, and lack of harmful radiation made it 

an attractive option for other medical uses. By the 

1970s and 1980s, doctors began to explore its potential 

for guiding needle biopsies (AJR Am J Roentgenol. 

2007).  

A key early application of ultrasound-guided biopsy 

was in the liver. Given the liver's complicated blood 

vessel structure, traditional biopsy methods were often 

tricky and risky. Ultrasound allowed doctors to place 

needles with precision and considerably cut down on 

complications such as bleeding or missing tumours.  

 

The Advancement of Ultrasound-Guided 

Techniques: 

The 1980s and 1990s saw major improvements in 

ultrasound technology, including sharper images and 

portable machines. These enhancements opened the 

door for ultrasound-guided biopsy to be used in 

various organs like the kidneys, thyroid, breast, and 

lymph nodes.  

During this time, two main techniques became 

popular:  

1. Fine-Needle Aspiration (FNA): This 

approach uses a thin needle to collect cells for 

examination. It’s minimally invasive and often 

used for thyroid, lymph node, and breast 

biopsies.  

2. Core Needle Biopsy (CNB): This method 

employs a larger needle to obtain a tissue 

sample for more detailed analysis. CNB offers 

more comprehensive insights, making it a go-

to for diagnosing cancers and other 

complicated conditions.  

The choice between FNA and CNB really depends on 

the specific situation, but both benefit greatly from 

ultrasound guidance.  

 

Modern Uses and Innovations: 

Nowadays, ultrasound-guided biopsy is a fundamental 

tool in diagnostic medicine. It's used to assess lesions 

in the liver, kidneys, pancreas, prostate, thyroid, and 

breast, among other areas. This technique is especially 

essential in oncology, helping to spot cancer early and 

accurately.  

Recent innovations have taken its capabilities even 

further:  

 Fusion Imaging: This combines real-time 

ultrasound with existing CT or MRI images, 

allowing for even more precise targeting of 

lesions that might not be clearly visible on 

ultrasound alone.  

 Elastography: This ultrasound technique 

measures tissue stiffness, giving doctors extra 

information to help guide biopsy decisions, 

particularly in liver and breast diseases.  
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Rationale for a biopsy under ultrasound: 

The early imaging only reveals abnormalities within 

the body therefore it needs more imaging for more 

investigation about the infected area. The biopsies-

guided by ultrasound provide more clarity in form of 

scan, provides more visible area to search for. 

Ultrasound guided biopsy results in finding Tumours 

like benign and malignant. However, the finding or 

identifying the malignant tumours ensures timely 

check up to control inhibition and timely referrals to 

the doctor for tumours management (Choi, A.Y. et 

al. (2022)).  

  

Process of decision making: 
The process of decision making is necessary and to be 

performed during or before ultrasound guided biopsy 

the decision is collectively made by the diagnostic 

team and patient, patient family members. The 

diagnostic team include consultant radiologist, clinical 

nurse specialist and patient, patient family members. 

The diagnostic team is made on the basis of patient 

disease, history and investigations before times. Patient 

collaboration and consent towards the check up and 

scan can help in continuing the procedure effortlessly 

and without any obstacles. Decision-making during an 

ultrasound-guided biopsy process requires a series of 

well-coordinated steps to obtain accuracy and avoid 

harm to the patient. This starts with an assessment of 

the clinical need for the biopsy through previous 

imaging or symptoms, and then informing the patient 

of the advantages, complications, and options of the 

procedure to get their informed consent (Facciorusso, 

A. et al. (2021)). The expert plans the procedure 

attentively, including the size, location, and 

accessibility of the lesion. Real-time ultrasound 

imaging is used during the biopsy to guide the needle 

to the target tissue, thereby greatly eliminating the 

possibility of error. Post-procedure monitoring of the 

patient for complication and proper post-procedure 

care are also observed, while the tissue sample is 

submitted for pathological examination to establish or 

confirm the diagnosis. This systematic way allows the 

process to be effective and focused on the 

health of the patient.  

  

Preparation before the biopsy:  

 Patients should dress in comfortable clothing 

and take off any jewellery or 

accessories prior to visiting for the procedure.   

 They should report to their 

doctor about any allergy history.  

 Patients on blood thinners or Aspirin might be 

required to discontinue these medications for 

three to five days prior to the procedure to 

prevent unwanted bleeding.  

 No fasting is required for breast, thyroid, or 

liver biopsies. Patients will be instructed to 

fast for any abdominal biopsy six to eight 

hours prior to the procedure.   

 They may have water up to two 

hours’ prior to the procedure.  

 Diabetic patients should also notify the doctor 

as they may be given special instructions 

regarding the procedure.  

 The patient should notify the doctor of their 

prescription, supplements, or over-the-

counter medications.  

 Patients who are about to undergo a breast 

biopsy are advised against the use of 

deodorant, talcum powder, and lotions on the 

breast or armpits.  

 Physicians can recommend some blood tests 

prior to the procedure. Patients should bring 

their recent reports and prescription 

medication for the procedure (Fallenberg, E.M. 

(2022)).  

  

Procedure details:   

The biopsy procedure is performed by the department 

of imaging radiology who are skilled in image guided 

techniques.   

 

How this procedure performed:   

Step:1 the patient lies on an ultrasound table and the 

procedural site (infected site) is sterilized.   

Step:2 local anaesthesia is injected into the procedural 

area for numbing the area.  

Step:3 own needle inserting, the extraction of sample 

tissue from procedural site under the guidance of 

ultrasound.   

  
Duration of procedure is generally 

30 to 45 minutes.  

During the sample extraction, patience may hear a 

'clunking' sound caused by biopsy equipment, which is 

normal in biopsy procedure. After the completion of 

the biopsy procedure, the procedural site is covered 

with dressing or a plaster so that no 

contamination can cause (Bass, E.J. et al. (2022)).   

 

Equipment used in ultrasound biopsy 

procedure:  

Ultrasound-guided biopsy procedures use specialized 

equipment to ensure precision, safety, and 

effectiveness. Let’s take a closer look at the key tools 

and materials involved:  

 

Ultrasound Machine: 

This machine is the heart of the procedure. It generates 

real-time images of the area being targeted, which 

helps healthcare providers accurately guide the biopsy 

needle. Many modern machines come with features 

like Doppler imaging, electrography, and fusion 

imaging to improve visualization.  
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Transducer: 

The transducer is a handheld device that sends and 

receives ultrasound waves. It varies in shape and size 

depending on what’s being examined. For biopsies, 

high-frequency linear transducers are typically used for 

surface tissues, while curved transducers work better 

for deeper areas.  

 

Biopsy Needles: 

Biopsy needles team up to extract tissue samples with 

minimal invasiveness. Here are the main types: 

 

 

Fine-Needle Aspiration (FNA) Needles: These thin, 

hollow needles collect cells for cytological analysis.  

Core Needle Biopsy (CNB) Needles: Larger needles 

that grab tissue samples for histological examinations.  

Cutting Needles: These specialized needles have 

serrated or beveled tips for precise tissue cutting.   

Needle Guides and Sterile Drapes and Covers. 

 

 

 

Fig: Showing the Labelled Diagram of Biopsy Needle. 

 

 

 

 

 

 

 

 

 

 

 

Fig: Showing the Equipment’s which are used during the biopsy. 

 

 

 

 

 

 

 

 

 

Needle guides are attachments for the transducer that 

help align the needle with the ultrasound beam. They 

ensure the needle is placed accurately and lower the 

chance of complications. Using sterile drapes or 

sheaths over the transducer and other equipment helps 

maintain a clean environment, reducing the risk of 

infection during the procedure.  

 

Local Anaesthetics:  

Local anesthetic are applied so that the patients 

experience no discomfort during tests such as biopsies. 

Such drugs interfere by inhibiting temporarily nerve 

signals at the target zone, so no pain can be sensed. 

Such drugs are injected through minute syringes and 

fine needles so that patients get the minimum 

inconvenience while injections take place. Such drugs 

will differ according to what is needed from the 

patients as well as on the nature of the treatment to be 

provided. Local anaesthesia is rapid inaction, enabling 

physicians to conduct biopsies effectively while 

maintaining patient comfort. Patients remain awake 

during the procedure but feel no pain, facilitating 

quicker recovery and minimizing risks from general 

anaesthesia. Vacuum-assisted devices. In certain 

situations, vacuum-assisted biopsy devices are handy. 
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They use suction to draw tissue into the needles, 

allowing for larger samples with fewer insertions. 

 

Specimen Containers and Monitoring 

Equipment: 
Once the tissue sample is taken, it goes into sterile 

containers for transport to the pathology lab. These 

containers are usually filled with a preservative 

solution to keep the sample intact. For procedures 

involving deeper tissues or sensitive areas, monitoring 

equipment like pulse oximeters and blood pressure 

cuffs might be used to ensure safety.  

 

Imaging accessories: 

Imaging accessories, especially fusion imaging 

systems, are now an essential part of ultrasound-guided 

biopsies, offering increased accuracy and diagnostic 

dependability. Fusion imaging combines the real-time 

ultrasound information with pre-acquired CT or MRI 

imaging, blending the best in both imaging modalities. 

Although ultrasound offers real-time imaging and 

visualization of soft tissues, CT and MRI offer the 

precise anatomical details and an overall view of the 

area under evaluation. This combination enables one to 

comprehend intricate structures more clearly and 

identify target areas more effectively.  

When applied to biopsies, for which accuracy of 

pinpoint is a prerequisite in order to acquire tissue 

from known lesions or abnormalities, fusion imaging 

proves to be a beneficial guide. With superimposition 

of images of various modalities, clinicians can 

precisely align the ultrasound probe with the site to be 

sampled, thus preventing sampling errors and 

complications. It proves particularly useful in the 

instance of small lesions, those situated deep, or in 

close proximity to structures that are vital.  

The employment of these new imaging devices not 

only increases procedural success rates but also 

increases patient safety by reducing invasive attempts. 

Fusion imaging systems are a major leap in the 

technology of interventional radiology, where biopsies 

are efficient and accurate, resulting in enhanced 

diagnostic and therapeutic outcomes. Documentation 

Tools. Healthcare providers often rely on software 

integrated with the ultrasound machine to document 

the procedure and store images for later reference 

(Kaplan I, Oldenburg NE, 2002).  

  

Preparation and consideration:  

Patient may require a blood test for evaluation of 

coagulation parameters. Medication such as 

antiplatelet or anticoagulants maybe required for the 

patients on medical advice by the doctors. Patient or 

encourage any kind of information related to 

themselves before the procedure, so that no side effect 

shown after the procedure and patient can go happily.  

  

 

Post-procedural care:   

After the biopsy procedure, patients are monitored or 

under surveillance in a recovery area 4 up to 2 hours to 

see in case of post procedural allergy or any kind of 

infection. Responsible adult or aged patients can go 

home but by taking all precautions as needed after the 

procedure. Normal medicine can be resumed unless or 

otherwise advised by doctors. The site of biopsy can 

make you feel pain and the pain get lighten or 

decreased by taking analgesics.  

Analgesics are also known as painkillers. They are 

medications that relieve different types of pain from 

head to injuries to arthritis. Anti-inflammation 

analgesics can also reduce inflammation.  

The dressing should be tied at the site for 24 hours, 

after that it can be removed. If there is redness, 

swelling or any kind of discharge after removing 

dressing have to consult to the doctor immediately. 

Patient are advised note to drive till 24 hours due to 

which the tissue extracted from site can healed 

(Lubner, M.G. et al. (2021)).  

  

Ultrasound-guided biopsy has numerous 

Benefits and some Risks:  

Benefits:  

Ultrasound-guided biopsies have a variety of 

advantages that make them a first choice in diagnostic 

interventions. One of the key benefits is that they are 

minimally invasive. Ultrasound-guided biopsies are 

conducted with a thin needle, which avoids the 

necessity for surgical cuts. This leads to shorter 

recovery times, less pain, and fewer risks of 

complications than with conventional surgery. Patients 

are usually able to return to their usual activities 

shortly after the procedure, which makes it more 

convenient.  

Real-time imaging is another important advantage. 

Ultrasound offers real-time images that permit accurate 

needle placement, which allows tissue samples to be 

taken precisely from the site of interest. This reduces 

sampling errors and increases diagnostic accuracy. 

Real-time visualization is especially beneficial in 

sensitive procedures where accuracy is paramount, for 

example, biopsy of small or deeply seated lesions 

(JAMA. 2015).  

The utility of ultrasound-guided biopsies should also 

be mentioned. The flexibility of this process is 

impressive because it can be used on diverse tissues 

such as the breast, liver, thyroid, and lymph nodes. 

Being so versatile means that it has applicability for 

different medical disorders and body areas, making 

diagnostics simpler across numerous specialties.  

In addition, ultrasound-guided procedures also prevent 

radiation exposure, as opposed to CT-guided biopsies. 

This factor is particularly valuable for patients who 

need repeated diagnostic tests or those who are at 

increased risk of complications due to radiation. The 

lack of radiation helps in the safety and sustainability 

of this technique.  
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Cost-effectiveness makes ultrasound-guided biopsies 

even more appealing. Ultrasound-guided biopsies tend 

to be cheaper than methods involving CT or MRI-

guided biopsies, making them viable for a larger 

number of patients. Coupling affordability, safety, and 

efficiency makes ultrasound-guided biopsies an ideal 

option in medical diagnostics.  

 

Risks:  

Although ultrasound-guided biopsies are safe, they are 

not without risk. One such risk is bleeding or 

formation of a hematoma at the biopsy site. This 

occurs in very few instances and generally is minor, 

although it may take extra treatment to be resolved. 

Pressure applied to the biopsy site after the procedure 

generally prevents this.  

Another point to consider is the minor risk of infection. 

Since the needle penetrates the skin, there is always 

some small chance that bacteria may enter and cause 

an infection. However, the use of sterile techniques 

and proper aftercare greatly minimizes this risk.  

In a few exceptional cases, there can be accidental 

damage to the surrounding structures. For instance, in 

some biopsies, the needle might inadvertently hurt 

surrounding tissues like the chest wall or even lungs in 

situations where the procedure is very close to these 

structures. These complications are extremely 

uncommon given the accurate real-time imaging 

through ultrasound, allowing for cautious steering.  

Although these risks are rare, awareness of them 

ensures that patients are able to make informed choices 

when discussing the procedure and safety with their 

doctors. Even in light of these occasional 

complications, most patients' benefits of precise 

diagnosis and minimal treatment outweigh the risk 

involved.  

  

Ultrasound-guided biopsies exist in a number of different types, which are specialized according to specific 

diagnosis requirements:   

 

Fig : Showing the Different types of Ultrasound Guided Biopsies Techniques. 

 

Fine-Needle Aspiration (FNA): A thin needle is 

utilized for sampling cells or fluid from an abnormal 

location to be studied. It's an extremely small-incision 

technique frequently utilized in the case of thyroid or 

lymph node biopsies. Fine-Needle Aspiration is a 

minimally invasive technique employed to aspirate 

cells or fluid from a suspicious mass, like a lump or 

abnormal tissue, for diagnostic testing. It is most often 

done under ultrasound guidance to provide accuracy in 

targeting the area of concern (Takano, Y. et 

al. (2021)).  

  

Procedure:  

Preparation: The patient is typically placed 

comfortably, and the skin over the site of the biopsy is 

cleaned and sterilized. Local Anaesthesia can be used 

to minimize discomfort.  

Ultrasound Guidance: A miniature ultrasound probe 

is employed to see the region of interest in real time. 

This guides the physician precisely to place the fine 

needle at the correct position.  

Aspiration: A thin, empty needle connected to a 

syringe is placed within the abnormal tissue or mass. 

Gentle suction is applied by the physician to trap cells 

or fluid inside the syringe.  

Sample Collection: After a sufficient sample is 

collected, the needle is withdrawn. The material 

collected is prepared on slides or in a specimen 

container for cytological evaluation by a pathologist.  

  

Uses of fine needle aspiration:  

 Disorders of the Thyroid: FNA 

is routinely employed to assess thyroid nodules 

or lumps to determine if they are benign (non-

cancerous) or malignant (cancerous).  
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It aids in the diagnosis of disorders such 

as thyroid cancer, Hashimoto's thyroiditis, or 

other thyroid disorders.  

  Evaluation of Breast Lump: For breast 

lumps, FNA separates cysts (fluid-filled 

sacs) from solid 

masses, possibly detecting malignancies. 

it is frequently the initial diagnostic tool for 

women presenting with palpable breast lumps.  

 Lymph Node Analysis:  

Increased lymph nodes are usually assessed 

with FNA to check for infection, lymphoma, 

or metastatic cancer (cancer spread from other 

locations in the body). This is especially 

helpful to direct cancer staging and treatment.  

 Liver and Pancreas:  

FNA is applied to sample suspicious liver or 

pancreatic abnormalities that have been 

identified on imaging tests (e.g., ultrasound or 

CT scans).It assists in the diagnosis of primary 

cancers (e.g., hepatocellular 

carcinoma) or metastases.  

 Lung and Pleural Disorders:  

For lung lesions or pleural abnormalities, 

FNA diagnoses cancers, infections, or 

inflammatory diseases.  

it is commonly performed under the guidance 

of endoscopic ultrasound to increase accuracy 

in these areas (Facciorusso, A. et al. (2022)).  

  

Core Needle Biopsy: A wider, hollow needle is 

inserted to extract a tiny cylinder of tissue, offering 

greater information than FNA. It's most often applied 

for breast, liver, or kidney biopsies.  

  

Vacuum-Assisted Biopsy:   

It applies a vacuum-assisted device that extracts 

several samples of tissue by a single needle puncture, 

minimizing the repetition of punctures. Vacuum-

assisted biopsy (VAB) is a minimally invasive 

technique applied to acquire tissue samples for 

diagnostic purposes, especially in the case of breast 

abnormalities. This innovative method utilizes a 

hollow needle attached to a vacuum device, enabling 

accurate and effective removal of tissue samples. In 

contrast to conventional biopsy techniques, VAB 

involves a minimal incision, minimizing pain and 

scarring.  

Throughout the procedure, imaging guidance like 

ultrasound or mammography is employed to precisely 

identify the area of interest. The vacuum mechanism 

allows for the removal of several tissue samples via a 

single insertion, which makes the process faster and 

less invasive. This is particularly useful for sampling 

larger or multiple lesions without the necessity of 

repeated needle insertions.  

VAB is universally utilized in diagnosing benign as 

well as malignant conditions such as breast lump, 

calcification, and other abnormal findings in screening 

procedures. VAB is sought after because of its ability 

to obtain good quality tissue specimens and its promise 

in patient comfort and safety. Outpatient performance 

of the procedure permits patients to recover from the 

same in the course of their routine activities in short 

order.  

Apart from its use in diagnostics, VAB can also be 

employed therapeutically to excise small benign 

lesions completely. Its accuracy and minimally 

invasive approach make it a prized asset in 

contemporary medicine, providing accurate results 

with minimal disruption to the patient's physical and 

emotional state.  

  

Endoscopic Ultrasound-Guided Biopsy: Blends 

endoscopy with ultrasound to reach difficult-to-

visualize areas, like the pancreas or gastrointestinal 

tract, to sample tissue. Endoscopic Ultrasound-Guided 

Biopsy (EUS-guided biopsy) is a cool little medical 

trick that's like having a tiny camera and an ultrasound 

wand on a flexible tube to grab tissue samples from 

parts of your body that are tough to get to, like your 

pancreas, liver, gut, and lymph nodes. It's a big help 

when regular biopsies can't cut it because of where the 

weird stuff is hanging out (Madhok, I.K., Parsa, N. and 

Nieto, J.M. (2022)).  

  

Procedure:  

They'll usually make sure you're all relaxed with some 

sedation or full-on sleepy juice (general anesthesia). 

They've got this thing called an endoscope, which is 

basically a super-thin tube with a camera attached, and 

it's got a fancy ultrasound probe on the end. They slide 

this endoscope through your mouth, down into your 

digestive system so that the probe can show them 

really detailed pics of your insides. Then, when they 

spot the area, they want to check out, they use the 

ultrasound to guide a teeny-tiny needle through the 

tube and into the tissue that's acting up. They snatch a 

few samples and send them off to the lab folks to 

figure out what's going on, like if it's something bad 

like cancer or not.  

 

Applications:  

Pancreas stuff: Like if you've got some suspicious 

spots or cysts that are playing hide and seek.  

Liver and gallbladder: To peek at and sample any 

funky tissue that's causing trouble.  

Gut issues: If you've got a mass in your stomach or 

intestines that needs a closer look.  

Chest lymph nodes: To check if there's anything fishy 

with them, like lymphoma or if something else has 

spread there.  

 

Benefits of Endoscopic Ultrasound-Guided 

Biopsy (EUS-guided biopsy):   
Minimally Invasive: EUS-guided biopsy is different 

from traditional surgical methods. It doesn’t need large 
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cuts or incisions. Instead, doctors use an endoscope 

that enters through natural openings in the body, like 

the mouth. This approach is much gentler on the body. 

The procedure allows for a quicker recovery and less 

discomfort afterwards because it's less invasive.  

Real-Time Imaging: The use of ultrasound with the 

endoscope provides clear, real-time images. This 

allows doctors to place the needle precisely where 

needed. As a result, the test is more accurate, and there 

are fewer mistakes in sampling. (Sountoulides, P. et 

al. 2021).  

Reach Areas: EUS-guided biopsy is especially useful 

for reaching areas like the pancreas, liver, lymph 

nodes, and structures in the chest. These places are 

often hard to reach with other biopsy methods.  

Dual Functionality: In addition to taking samples of 

tissues, EUS-guided biopsy allows doctors to examine 

tissues and organs closely. This helps in catching 

problems early and planning treatment 

more effectively.  

  

Transrectal or Transvaginal Biopsy:  

These highly specialized techniques employ ultrasound 

guidance to obtain biopsy specimens from the prostate 

or pelvic area (Mascilini, F. et al. 2023). Transrectal 

and transvaginal biopsies are low-risk techniques 

applied to retrieve tissue samples for diagnostic 

reasons, especially in the event of abnormality in the 

prostate or pelvic organs. They are guided by imaging 

devices such as ultrasound for accuracy and safety.  

Transrectal Biopsy: Transrectal biopsy is a procedure 

usually used to diagnose prostate disorders, such as 

cancer. In a transrectal biopsy, an ultrasound probe is 

placed in the rectum to see the prostate gland. A thin 

needle is then passed through the rectal wall to obtain 

tissue samples from targeted areas of the prostate. The 

procedure is usually done under local anaesthesia and 

lasts approximately 15–30 minutes. It is very effective 

in identifying prostate cancer and other abnormalities. 

Mild discomfort or minor bleeding after the procedure 

may be experienced by patients, but recovery is 

generally rapid.  

Transvaginal Biopsy: This procedure is utilized to 

diagnose conditions of the female reproductive system, 

like the uterus, ovaries, or pelvic masses (Respir. Med. 

Case Rep., 2023). A transvaginal ultrasound probe is 

placed in the vagina to offer real-time images of the 

area of interest. A biopsy needle removes tissue 

samples for examination. This procedure is sometimes 

done on an outpatient basis and is painless, with 

minimal to no downtime. It is especially helpful for 

assessing abnormal growths, thickened endometrium, 

or other suspicious results.  

Both tests are useful diagnostic modalities that provide 

high accuracy with minimal patient discomfort. They 

are frequently used instead of more invasive surgical 

techniques because they are efficient and have less risk 

of complications. Imaging guidance allows the 

biopsies to be targeted, minimizing sampling errors. 

These methods are important for early detection and 

treatment planning for many conditions, enhancing 

patient outcomes and quality of care.  

Each is selected according to the location, size, and 

type of the abnormality being studied.  

  

CONCLUSION:   

Ultrasound-guided biopsy is a milestone in diagnostic 

medicine, with unmatched accuracy, safety, and 

efficiency. It employs real-time imaging to locate and 

biopsy abnormal tissues from different organs such as 

the thyroid, liver, pancreas, breast, and lymph nodes. 

By directly targeting suspicious regions, ultrasound-

guided biopsy reduces trauma to surrounding tissues 

and delivers high-quality samples for analysis, 

rendering it a precious asset in the diagnosis and 

treatment of conditions like cancer, infection, and 

inflammatory disease. One of the most characteristic 

strengths of ultrasound-guided biopsy is its patient-

friendliness. The procedure is minimally invasive, 

causing minimal pain to patients in comparison to 

conventional surgical techniques. It is done through 

real-time imaging, which provides accurate targeting 

of abnormalities even in deep or inaccessible locations. 

Furthermore, the absence of exposure to ionizing 

radiation, as observed in imaging modalities such as 

X-rays and CT scans, renders it safer for patients, 

particularly those that need repeated treatments. Its 

cost-effectiveness is another key advantage, since it 

obviates the need for elaborate surgical arrangements 

and prolonged in-hospital stays, allowing it to be 

offered to more patients. Breakthroughs like 

endoscopic ultrasound-guided biopsy have extended 

the use of this procedure to new dimensions, enabling 

doctors to reach and diagnose lesions in hitherto 

difficult locations such as the gastrointestinal tract. 

Endoscopic ultrasound unites the strengths of 

conventional ultrasound imaging with the power to 

maneuver along internal tubes, giving complete 

visualization and pinpoint accuracy to target suspicious 

lesions. This technology has tremendously boosted the 

diagnostic power of ultrasound-guided biopsy, 

positioning it as a mainstay of contemporary medicine. 

Though it has fewer drawbacks, ultrasound-guided 

biopsy still has limitations. The procedure is highly 

operator-dependent because the skill and experience of 

the performing physician are crucial in ensuring good 

imaging and sample collection. Sampling from an 

incorrect location or not getting a proper sample for 

analysis may happen from time to time. To avoid this, 

however, with adequate training, proper practice, and 

strict adherence to guidelines, such risks can be kept 

under control. Patient care is a critical component of 

minimizing complications because careful pre-

procedure planning and post-procedure monitoring can 

keep adverse results at a minimum. Ultrasound-guided 

biopsy is also an important interface between imaging 

and pathology. By merging diagnostic imaging with 

tissue analysis, the procedure achieves a complete 
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picture of the condition at hand, making it possible for 

better diagnoses and tailored treatment plans. The 

feature to integrate real-time imaging with direct tissue 

sampling allows clinicians to make timely and 

informed decisions, cutting down on delays in 

diagnosis and enhancing outcomes for patients. 

Continued research and advances in technology 

continue to fine-tune and enhance the application of 

ultrasound-guided biopsy. Advances in imaging 

technology, including the development of three-

dimensional ultrasound and more advanced software 

algorithms, will further enhance the accuracy and 

efficiency of this method. Further, incorporation of 

artificial intelligence into imaging analysis will be 

potentially beneficial in diminishing operator 

dependence and decreasing errors. These 

developments seek to further improve ultrasound-

guided biopsy as safer, more efficient, and more 

versatile, leading to improved disease management and 

enhanced patient care. Overall, ultrasound-guided 

biopsy underscores the revolutionary impact of 

technology on contemporary healthcare. It is a model 

for a move toward more accurate, patient-focused 

medical procedures, making diagnostic interventions 

both effective and less invasive. By offering accurate 

results with little pain, this technique has emerged as a 

primary instrument in the diagnosis and treatment of 

many conditions.   
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