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ABSTRACT 

 

Purpose 

To compare the feasibility, safety and outcome of CT versus ultrasound-guided biopsy of 

mediastinal 

and para-mediastinal masses. To identify the criteria for CT and ultrasound-guided biopsy of 

mediastinal and para-mediastinal masses. 

 

Material and methods 

Informed consent was taken from 50 patients of CT / PET-CT diagnosed mediastinal and 

para 

mediastinal mass lesions. Based on the feasibility, the patients were included in the study and 

thereafter were assigned randomly to CT or USG guided groups. The feasibility criteria, 

approach, 

ease of performance, complications and histopathological results were recorded. A follow-up 

of the 

patients was done for complications and positive or negative outcome of the biopsy. 

 

Results 

The similarity was greatest for parameters i.e. time taken to perform the biopsy ( USG 92 % 

Versus 

CT 96 % ), biopsy outcome ( USG 92 % versus CT 100 % ) ease of performance ( USG 92 % 

versus 

CT 100 % ) and visualisation of the adjacent structures ( USG 92 % versus CT 100 % ). More 
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complications were encountered in CT guided procedures. 

 

Conclusions 

We conclude that the diagnostic accuracy of CT vs ultrasound-guided biopsy of mediastinal 

and para 

mediastinal lesion is similar to each other, with a lower complication rate and a significantly 

reduced 

time to the procedure with ultrasonography. Pre procedural imaging review and ultrasound 

check scan 

will be helpful in making a correct choice of modality for the procedure and thus providing 

justice to the 

patient in terms of diagnosis and further treatment planning. 

 

INTRODUCTION: 

 

 Interest in the mediastinum and para mediastinum is due to the diversity of the various 

structures it contains and the multiplicity of disease processes by which it can be affected. 

Most of these diseases have nonspecific clinical manifestation, which results in considerable 

challenges for clinical diagnosis. In addition, its relative inaccessibility for diagnostic 

examination result in considerable challenges to the clinician for evaluation of mediastinal 

and para mediastinum diseases.[1]  

The diagnostic evaluation of the mediastinal disorders can be divided into two phases, Non-

invasive investigations like imaging and invasive procedures to obtain tissue samples. Among 

the invasive procedures trans thoracic ultrasound (TTUS) guided & computed tomography 

(CT) guided percutaneous needle biopsy with imaging guidance allows access to lesions in 

virtually all mediastinal locations. A direct mediastinal approach provides extra pleural 

needle placement and is the preferred method to avoid the risk of pneumothorax. The 

parasternal route is used for biopsy of mediastinal lesions when the lesion extends to the 

anterior chest wall, lateral to the sternum. Injury to the internal mammary vessels is also a 

potential complication. 
[1]

 

 CT plays a critical role during these procedures to provide accurate image guidance for the 

operators. But because repeated scans over the same anatomy are usually required, the 

radiation levels associated with these CT scans might be higher than those associated with 

routine CT scans. 
[2]

  

The advantages of sonographically guided biopsy include the availability of oblique and 

coronal biopsy routes, options for multiple patient positions, and Colour Doppler 

identification sonography, which of permits identification of perfused tissue and localization 

of significant vessels without injection of IV contrast material as may be required for CT. 

Also USG guided procedures are less time consuming, cost-effective and less risk of 

complications which is much needed in setups like in our country with vast amount of 

potential cases, for making such diagnosis and early start of treatment. 
[3]

 

There is limited availability of data and lack of literature in choosing the right modality for 

the biopsy of mediastinal and para-mediastinal region. This study is being undertaken to 

evaluate the right modality for biopsy of the same. 
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Materials & Methods: 

Analysis of cross sectional imaging was first done by the radiology team involved in 

performing the biopsy procedure to assess the feasibility of the biopsy and decide the biopsy 

approach. 

Pre-procedural ultrasound was performed on all the patients. 

Location of lesions, adjacent structures were noted along with colour doppler interrogation of 

the lesion to look for internal and peripheral vascularity. 

The standard prebiopsy work up of the patients was done. 
[4] 

 

Methods of Data Collection:  

Patient referred for image guided biopsy in whom earlier imaging has shown mediastinal and 

para-mediastinal masses. 

 

 

 

CT or MRI image assessment for feasibility of ultrasound or CT approach was done based on 

following criteria  

 -Presence of structures which hinder ultrasound visualization such as intervening 

bone, cartilage or aerated lung. 

 -Easy visualization of the full extent of lesion on ultrasound performed. 

 

 

 

                                 Based on above patients were divided into 2 groups 

 

 

 

              1. Only CT approach feasible                2. Both ultrasound and CT approach feasible 

and safe 

       (Enumerate criteria)   

  

 

 

 

 

Group 2 patients were  randomly assigned into CT guided and ultrasound guided categories. 

Biopsy was performed by radiologists having sufficient experience in performing invasive 

procedures ( > 5 years’ experience) and comparison of the two groups was done with respect 

to: 

1. Ease of performance (Very Difficult / Moderately Difficult / Easy) * 

2. Ease of visualization of needle (Not visualized / Faintly visualized / Well visualized) 

3. Visualization of the adjacent structures (Trachea & Oesophagus / Heart & Major vessels) 

4. Time taken to perform the biopsy (>1 hour / 30 mins - 1hour / < 30 mins) 
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5. Complications (Bleeding / Pneumothorax / Infection ) 

6. Outcome (Unsuccessful / Successful) 

*Ease of performance  

I. Very difficult – Biopsy could not be performed due to various technical 

factors such as difficulty in visualizing the lesion, sudden onset of any 

complication like pneumothorax or haemorrhage. 

II. Moderately Difficult –  

a. USG guided procedures that require conversion to additional CT 

guided procedure due to initial visualization of needle and 

subsequent non visualization while attaining cores.  

b. Lesions which are difficult to access and require more than two 

attempts to access the lesion. 

III. Easy – Rest of the lesions which are easily accessible on all the modalities. 

For all the procedures, prior patient’s written  consent was taken and they were explained 

about the procedure in their own understandable language. All the procedures were done 

under aseptic precautions and local anaesthesia. 

A continuous cardiorespiratory monitoring was done during the procedure. 

Biopsies were performed using core biopsy gun ( Cook medical system /Bard Medicals ) of 

required sizes (commonly used sizes included 18g-20cm-20 mmT  and 18g-15cm-20 mmT). 

 

USG & CT GUIDED PROCEDURES: 

Standard USG and CT guided biopsy procedure protocols were followed.
[4] 

Modified procedures: 

While the procedures were  the standard operating procedures in most cases, some complex 

cases  entailed certain  modifications. These  included the following  : 

1. Restricted number of cores ( less than 5 ) obtained due to intraoperative complications 

such as haemorrhage, pneumothorax, alterations in vitals etc.  

2. Conversion of USG guided procedures to CT guided ones  with initial needle 

visualisation but with subsequent non-visualisation of the needle tip and inability to 

further perform the procedure with USG guidance .  

 

OBSERVATIONS & RESULTS 

A total of 50 patients who presented with mediastinal or paramediastinal mass on previous 

investigations and found suitable for image guided biopsy with either approach were included 

in the study . 

This included 39 males and 11 females [Fig 1 ]. The age range of the patients was from 4 

years  to 76 years [Fig 2 ]. The average duration of symptoms was of 2 months and ranged 

from 2 weeks to 1 year.  

Ease of visualisation of the needle  [FIG: 3] was a very important criterion during 

performance of the USG guided procedures and visualisation of the entire needle length or at 

least the needle tip was crucial for performance of a successful procedure without 

complications.         
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Visualisation of the adjacent structures played a crucial role in performance of a safe 

procedure free from complications. The major structures that needed to be visualised 

included trachea and oesophagus, heart, major vessels and lung.  

By the very nature of the CT guided procedures needle visualisation does not remain an issue, 

unlike USG procedures and an optimal needle visualisation along its full length was noted in 

all patients in the scans acquired during the biopsy ( Fig 4). Visualisation of the adjacent 

structures such as trachea and oesophagus, heart , major vessels and lung was also excellent 

on CT scans.  

Majority of the USG guided procedures were free from any significant complications. In 1 

case however there was complication of haemorrhage. One of the case had chest wall 

hematoma due to inadvertent puncture of  a collateral which had resulted due to SVC 

obstruction, this manifested as brisk back bleed from the coaxial needle hub but the episode 

was self-limiting and well managed with injection of gel foam slurry through the coaxial 

needle ( Fig 5). There was no mortality in USG guided procedures .  

The histopathological outcomes (lesion types) were significantly helpful to the treating 

physician, outcomes are as follow (Fig - 6). A successful biopsy outcome was defined as an 

adequacy of the sample with conclusive report from histopathology. Various parameters 

analysed are shown in table 1. 

Illustrative cases: Fig 7 - 13. 

 

DISCUSSION 

Mediastinum is a common site for intrathoracic tumours and there is a varied aetiology with 

different types of lesions. In addition paramediastinal lesions are also common with large 

lung tumours commonly presenting as paramediastinal masses. Following a diagnosis of 

mediastinal masses usually on cross sectional imaging, the next step involves establishing the 

diagnosis with histopathology.  

CT guided Trucut biopsy replaced the open surgical biopsy for these lesions in view of their 

minimally invasive nature, ability to perform under local anaesthesia and much lesser 

morbidity. Trucut biopsy with coaxial technique, involves placement of an initial coaxial 

needle at a suitable site within the tumour followed by acquisition of multiple cores using 

biopsy gun. In general 5 to 6 good long cores are usually sufficient to obtain an accurate 

histopathological diagnosis and may also permit additional investigations such as 

immunohistochemistry (IHC).  

Mediastinal lesions which are sufficiently large and present in the anterior and posterior 

mediastinum  as well as large peripheral paramediastinal masses are well visualised on 

ultrasound. Hence sampling these lesions on ultrasound appears both feasible as well as 

attractive in view of widespread availability of ultrasound, lesser costs involved, potential for 

quicker procedures, dynamic nature of the procedure permitting real time visualisation of the 

lesions during the procedures and the lack of radiation exposure. Certain studies have already 

studied this potential of ultrasound for performing biopsy of these mediastinal lesions as 

detailed above.  

Our study included 50 patients, divided in to 2 groups of 25 patients each, diagnosed with 

mediastinal or paramediastinal masses assigned randomly to CT or USG guided procedure 

groups. Those lesions which were peripheral and not obscured by overlying lung parenchyma 
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or bony structures and also the lesions which were sufficiently large in size with average size 

of the lesions in our study being (3 cm to 12 cm  two largest dimensions of the lesions) were 

selected. Purely retrosternal and those which were obscured by the bony shadows were 

excluded from the study. Such lesions were subsequently easily targeted under CT guidance 

through parasternal, transsternal or trans chondral  approach. Posterior para mediastinal 

lesions which were sufficiently large and visualised on USG, could be safely biopsied with 

no significant difference encountered compared to their anterior counterparts.  

During the course of our study we found an OPD setting to be useful in assessing these 

patients who were referred for the biopsy procedure. Assessing the lesions with ultrasound in 

the same OPD settings. Overall this entire process was not much time consuming and can be 

included  as a protocol while appointing these patients for the subsequent biopsy procedure.  

In the procedures performed under ultrasound guidance we found visualisation of the 

adjacent vascular structures to be adequate and satisfactory. This included use of high 

resolution (linear) transducers to visualise smaller vessels such as internal mammary vessels 

and chest wall collaterals (in cases with SVC obstruction) and curvilinear probes to study 

deeper vascular structures such as aorta and its branches, pulmonary arteries and SVC. 

Colour Doppler was also helpful in delineating these structures. Once identified, the needle 

trajectory could be directed away from these structures to avoid causing vascular injuries and 

bleeding complications. This proved to be quite advantageous over CT guided approach, 

where in we generally use a non-contrast CT and sometimes clear identification of these 

structures may be difficult. However identification of smaller vessels such as internal 

mammary vessels or small chest wall collaterals may be more problematic on CT, as indeed  

in one of our CT guided cases, there was an internal mammary artery injury, even though the 

resultant hematoma was self-contained. Hence whenever there is any doubt of any major 

vascular structure, especially encased within the lesion, during CT guided procedures, 

administration of contrast prior to needle placement should be done to avoid vascular injury. 

Ultrasound approach was also adequate in identifying major adjacent organs such as 

trachea/oesophagus, cardiac chambers or lung. CT approach by its very nature was excellent 

in identifying these structures without any ambiguity.  

One of the major advantage of the ultrasound approach that we found was the dynamic real 

time nature of the imaging. This real time imaging allowed  a safe needle placement in the 

desired location within a few attempts and shorter time compared to the CT approach where 

multiple scan series acquisition may be needed in complex lesions. Accessing these lesions 

with ultrasound not only resulted in shorter procedure times and avoiding radiation doses, but 

may have also increased the overall safety of these procedures. The dynamic real time 

imaging may be one of the major advantage of ultrasound guided procedures over the CT 

guided one, which typically involve sequential nondynamic series acquisition, starting from 

the initial planning scan till the procedure check scan.  

Needle visualisation was a challenge during the USG guided procedures, however, we were 

able to visualize needle in majority of cases, with the needle being faintly visualised in 2 

cases. Importantly the needle tip needs to be clearly visualised for the procedure to be 

performed. Needle visualisation is suboptimal in cases due to frequent angulation of 

transducer required in view of the overlying bony structures and the narrow window usually 

available. Difficult angulations and transducer positions can make accessing these lesions 
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from the transducer edge virtually impossible, except in very large lesions, hence needle may 

have to be positioned along the mid transducer or anywhere from the mid transducer to the 

edge to facilitate accessing the desired area of the lesion. Indeed accessing many of these 

lesions may be much more complex compared to the other usual USG guided procedures 

such as in the liver, where needle can usually be positioned along the transducer edge and 

entire length of the needle can be visualised. Hence there is a definite learning curve to 

performing these biopsies through USG guidance safely and effectively. Interventional 

radiologist with sufficient years of experience may be most suitable, having experience in 

different and complex anatomies gained over the years through performing various different 

non vascular interventions, however general radiologist performing sufficient guided 

procedures may also be already harbouring or develop these skills. Needle visualisation in CT 

is usually not an issue and the procedures are usually straightforward in this respect, once a 

correct planning and marking is performed.  

We found the visualisation of the tip of the needle within the lesion to be the most crucial 

factor in successfully performing the USG guided procedures. Visualised needle tip gives the 

confidence to go ahead with the Trucut biopsy as well as guides the length within the lesion 

that the biopsy gun will traverse. If the gun appears to be over shooting the lesion, the needle 

can be withdrawn, this was especially helpful when there are crucial vascular structures or 

heart and lung parenchyma in the adjacent aspect, that needed to be avoided.  Failure to 

visualise the needle tip mid-way through the procedure may lead to conversion to CT, this is 

rare, but was seen in 2 of our cases (8 %), In one of our case, patient age 4 years, initially 

ultrasound approach was started, but due to poor visibility from posterior and anterior aspect 

of lesion, rib crowding and adjacent structures, procedure was done under CT guidance.  

Average time taken for procedures was recorded to be less in 30 mins in both 92 % of the 

ultrasound guided procedures and 96 % in CT  guided procedures.  

Another advantage of USG guided procedures was the ability to do some of these procedures 

in bed side using a portable USG machine. This can be especially beneficial in patients with 

superior vena cava ( SVC ) obstruction with SVC syndrome.  

A disadvantage of USG guided  procedures and a potential advantage of CT guided ones was 

in lesions with large internal necrotic areas. The internal necrotic areas within the tumour is 

identified on contrast enhanced CT as non-enhancing areas and PET CT which will 

demonstrate no metabolic uptake in these regions. A successful biopsy from these lesions will 

require targeting the non-necrotic solid regions which are usually peripheral and biopsy from 

the necrotic regions should be avoided as it is unlikely to be diagnostic. We found USG to be 

much inferior in accessing the necrotic regions of such lesions in our study and sometimes 

even identifying these regions may be difficult on USG . Directing the needle selectively in 

these non-necrotic areas is also difficult on USG since the window of visibility available on 

USG is typically small. CT guided procedures are ideally suited for these lesions and using 

the prior knowledge of the Contrast enhanced CT ( CECT ) or PET CT , needle can be 

precisely directed into the desired area of the lesion .   

The common complications encountered in our study were bleeding and pneumothorax 

(Table 2). The rate of complications was marginally higher in CT guided procedures vs USG 

guided ones ( 4 case vs 1 case). The higher complications under CT may have to partially do 

with the increased detection on CT versus USG . In the procedures performed under USG 
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guidance we relied on visualisation of the gliding lung to detect pneumothorax and patients 

clinical condition and symptoms such as haemoptysis or back bleeding from the needle hub 

to detect haemorrhage. This however had the potential to miss minor complications such as 

minimal pneumothorax or mild haemorrhages ( which manifest as ground glass opacities ), 

which are easily detected on CT. 2 number of patients required additional measures such as 

pneumothorax pig tailing , embolization for bleeding in our study . We did not have any 

procedure related mortality in our study in either arms. This highlights the safety of these 

procedures whether done under CT or USG guidance. Most of the patients with minimal 

haemoptysis were managed conservatively and were discharged after 4 hrs of procedure with 

no history of worsening. 

One patient had a complication of bleeding during the procedure, due to retrosternal location 

of the lesion it was difficult to access on ultrasound and CT guided approach was decoded. 

During the procedure left internal mammary artery was punctured and bleeding was 

subsequently controlled by gel foam embolization of the artery. However the biopsy 

procedure was successful with positive biopsy outcome. 

An obvious disadvantage of CT is the radiation exposure compared to USG . The average 

doses in our study for CT guided procedures was ~800-1000 mGy -cm per scan (Average 4-5 

scans per procedure).  

Average time taken for procedures was recorded to be less in 30 mins in both 92 % of the 

ultrasound guided procedures and 96 % in CT  guided procedures. 8 % in ultrasound 

guidance and 4 % under CT guidance took 30 to 60 mins for the procedure. In all the case 5 

to 6 cores of average size 1.5 to 2 cm were taken. 

In our study, we were able to show that ultrasound guided biopsy has the similar diagnostic 

yield as CT‐guided biopsy, with  major factors being significantly less complications, better 

compliance, less procedure time on ultrasound guidance.  

Based on these results and observations we established the following criteria for performing  

USG or CT guided  procedures in obtaining biopsy of mediastinal or paramediastinal masses 

[Table 3] 

During our study, we recorded the shorter procedural time with ultrasound guidance than 

with the CT guided procedures due to which our patients were more cooperative and 

comfortable. 

Few lesions were showing central necrotic areas and peripheral avid FDG uptake on PET-CT 

scans, those lesions were easily targeted on the ultrasound, as the patient’s position was 

manipulated accordingly and needle access site options were  more flexible as compared in 

CT guided procedures. Few lesions were highly vascular in nature, those lesions were 

identified on pre procedural ultrasonography and were done under CT guidance as in case of 

any haemorrhage, needle and lesion visualization will be hampered.  

Other advantage of ultrasound guided biopsy was that there was no radiation exposure, which 

gave us the advantage of doing the procedure in paediatric and young age patients without 

any risk of high radiation exposure. 

Both, CT‐ and US‐guided procedures had a positive predictive value for diagnosing 

malignancy. Histopathologically, most of the diagnosed lesions were of great value and aided 

in patient management significantly. 
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CONCLUSION 

We conclude that the diagnostic accuracy of CT  versus ultrasound guided biopsy of 

mediastinal and para mediastinal lesion is similar to each other, with a lower complication 

rate with ultrasonography. The procedure time was relatively similar in both the modalities 

with additional benefit of no radiation exposure with ultrasonography.  

Ultrasound guided biopsy can be a possible alternative to CT guided biopsy for mediastinal 

and Para mediastinal lesions based on certain criterion which we derived provided the lesion 

is easily visible and accessible under ultrasound guidance and  procedures are done by the 

experts is available. One of major advantage of ultrasound was to perform the biopsy bed side 

in certain patients as discussed. By our study we found that it is feasible to preform biopsies  

under ultrasonography in cases in which lesion is peripheral and near the chest wall. The 

lesions of sizes >3 cm can be approached easily on ultrasonography. Further ultrasound 

guidance provides flexible patient positioning and needle access sites.  

CT scan provides the required excellent spatial resolution as compared to the 

ultrasonography. In cases with small intraprocedural pneumothorax, the lesion and the needle 

can still be visualized and biopsy procedure can be performed. In patients with lesion 

obscured by the adjacent structures like sternum / ribs / scapula  or lesions abutting the major 

vessels like aorta, superior vena cava or pericardium CT guidance will be procedure of 

choice.  

Pre procedural diagnostic imaging review and ultrasound check scan will be helpful in 

making a correct choice of modality for the procedure and thus providing justice to the 

patient in terms of diagnosis and further treatment planning. 
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Table 1: VARIOUS PARAMETERS ANALYSED 

 N Percentage 

Ease of 

performance 

Easy 
USG 23 92 

CT 25 100 

Moderately 

difficult 

USG 2 8 

CT 0 0 

Very Difficult 

USG 0 0 

CT 0 0 

Ease of 

visualisation of 

needle 

Not visualised 

USG 0 0 

CT 0 0 

Faintly visualised 

USG 2 8 

CT 0 0 

Well visualised 

USG 23 92 

CT 25 100 

Visualisation 

of the adjacent 

structures 

Trachea & 

Oesophagus 

USG 25 100 

CT 25 100 

Heart 

USG 25 100 

CT 25 100 

Major vessels 
USG 23 92 

CT 25 100 

Lungs 

USG 25 100 

CT 25 100 

Time taken to 

perform the 

biopsy 

Less than 30 mins 

USG 23 92 

CT 24 96 
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30 mins to 1 hour 

USG 2 8 

CT 1 4 

More than 1 hour 

USG 0 0 

CT 0 0 

Complications 

Yes 

USG 1 4 

CT 4 16 

No 

USG 24 96 

CT 21 84 

Outcome  

Successful  

USG 23 92 

CT 25 100 

Unsuccessful 

USG 2 8 

CT 0 0 

 

 

 

 

Table 2: COMPLICATIONS 

Modality Total No. of 

complication 

Bleeding Pneumothorax 

USG Guided 25 1 1 0 

CT Guided 25 4 2 2 

 

 

Table 3: USG VS CT GUIDED CRITERIA 

SL. 

NO. 

USG GUIDED CT GUIDED 

1 Large lesion with adequate window 

available in between the bony 

structures permitting  clear  

visualisation of the lesion on 

ultrasound.  

Lesions not well visualised on USG or 

there is a narrow window due to overlying 

bony structures.  

 

2 Well visualised lesions on 

ultrasound in close proximity to the 

Lesions in which specialised approaches 

are needed such as transsternal or trans-
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major vascular structures , such that 

a dynamic ultrasound scanning 

during the procedures can help 

direct the needle trajectory safely 

away from these vessels. 

chondrosternal placement of the needle.  

 

3 Uncooperative patients or those who 

are unbale to lie supine( in situations 

like SVC syndrome ) , such that 

these procedures can be done at 

bedside and in semi recumbent 

position , provided the first criterion 

is met .  

Lesions with large internal necrotic areas 

are best accessed with CT , since precise 

placement of needle in non-necrotic 

regions is needed which may not be easy 

under USG guidance.  

 

4 Availability of experienced 

radiologists  preferably 

interventional radiologists having a 

sufficient experience in USG guided 

procedures is crucial to avoid 

complications and have a successful 

biopsy outcome .  

Lack of sufficient expertise, since CT 

guided procedures are relatively easier and 

straightforward than USG guided ones .  
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Figure 1: SEX DISTRIBUTION 

 

 

 

 

 
Figure 2: AGE WISE DISTRIBUTION OF LESIONS 
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Figure 3: BIOPSY NEEDLE ON USG (BLUE ARROW) 

 

 

 

 
 

Figure 4: BIOPSY NEEDLE ON CT [ARROW] 
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Figure 5: GEL FORM IN NEEDLE TRACT [ARROW] 

 
 

 
 

Figure 6: HISTOPATHOLOGICAL FINDINGS 
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Figure 7: CASE 1a - PET CT – Lesions showing SUV uptake in upper lobe of left lung 

(White Arrows) 

SUV : Standardized Uptake Values 
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Figure 8: Case 1b: USG GUIDED BIOPSY - : Well-defined heteroechoic lesion and it’s 

size on ultrasound (A). On doppler interrogation internal vascularity noted (B). 

 

 

 

 
Figure 9: USG GUIDED BIOPSY: Biopsy Needle in the lesion (Arrows) (A & B). 

Histopathology Report: SMALL CELL CARCINOMA 
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Figure 10: CASE 2a: Pre-Procedural CT - large solid lesion in anterior mediastinum 

(Yellow arrow). 

 

 

 

 
 

Figure 11: CASE 2b : USG GUIDED BIOPSY - Well-defined heteroechoic lesion (A). 

Biopsy Needle in the lesion [ arrow ] (B-D) 

Histopathology Report: Extragonadal Mediastinal Mixed Germ Cell Tumour.  
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Figure 12: CASE 3 : - (A) Large homogeneous soft tissue mass with lobulated margins 

with minimal enhancement is seen in middle and posterior mediastinum (Red Arrow). 

(B) Posterior approach is used (prone scan). (C) Biopsy needle (Blue Arrow). (D) Post 

procedural Air foci (Yellow Arrow).) 

Histopathology Report: Positive For Haemangioma 
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Figure 13: CASE 4 – CT Guided Biopsy - Large right upper lobe paramediastinal mass 

(A). Biopsy Needle in lesion (Yellow Arrow) (B). Post procedural Small Pneumothorax 

(Red Arrow) C & D). Histopathology Report: Adenocarcinoma Lung. 

Histopathology Report: Adenocarcinoma Lung. 

 

 

Table 1: VARIOUS PARAMETERS ANALYSED 

 N Percentage 

Ease of 

performance 

Easy 
USG 23 92 

CT 25 100 

Moderately 

difficult 

USG 2 8 

CT 0 0 

Very Difficult 

USG 0 0 

CT 0 0 

Ease of Not visualised USG 0 0 
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visualisation of 

needle 
CT 0 0 

Faintly visualised 

USG 2 8 

CT 0 0 

Well visualised 

USG 23 92 

CT 25 100 

Visualisation 

of the adjacent 

structures 

Trachea & 

Oesophagus 

USG 25 100 

CT 25 100 

Heart 

USG 25 100 

CT 25 100 

Major vessels 
USG 23 92 

CT 25 100 

Lungs 

USG 25 100 

CT 25 100 

Time taken to 

perform the 

biopsy 

Less than 30 mins 

USG 23 92 

CT 24 96 

30 mins to 1 hour 

USG 2 8 

CT 1 4 

More than 1 hour 

USG 0 0 

CT 0 0 

Complications 

Yes 

USG 1 4 

CT 4 16 

No 

USG 24 96 

CT 21 84 

Outcome  Successful  USG 23 92 
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CT 25 100 

Unsuccessful 

USG 2 8 

CT 0 0 

 

Table 2: COMPLICATIONS 

Modality Total No. of 

complication 

Bleeding Pneumothorax 

USG Guided 25 1 1 0 

CT Guided 25 4 2 2 

 

Table 3: USG VS CT GUIDED CRITERIA 

SL. 

NO. 

USG GUIDED CT GUIDED 

1 Large lesion with adequate window 

available in between the bony 

structures permitting  clear  

visualisation of the lesion on 

ultrasound.  

Lesions not well visualised on USG or 

there is a narrow window due to overlying 

bony structures.  

 

2 Well visualised lesions on 

ultrasound in close proximity to the 

major vascular structures , such that 

a dynamic ultrasound scanning 

during the procedures can help 

direct the needle trajectory safely 

away from these vessels. 

Lesions in which specialised approaches 

are needed such as transsternal or trans-

chondrosternal placement of the needle.  

 

3 Uncooperative patients or those who 

are unbale to lie supine( in situations 

like SVC syndrome ) , such that 

these procedures can be done at 

bedside and in semi recumbent 

position , provided the first criterion 

is met .  

Lesions with large internal necrotic areas 

are best accessed with CT , since precise 

placement of needle in non-necrotic 

regions is needed which may not be easy 

under USG guidance.  

 

4 Availability of experienced 

radiologists  preferably 

interventional radiologists having a 

sufficient experience in USG guided 

procedures is crucial to avoid 

complications and have a successful 

biopsy outcome .  

Lack of sufficient expertise, since CT 

guided procedures are relatively easier and 

straightforward than USG guided ones .  

 

 

 


