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Introduction
The variety of chest imaging techniques available 
for patient investigation continues to increase with a 
substantial improvement in pre-existing techniques; 
the decision on which technique to employ in disease 
investigation requires knowledge of their benefits and 
disadvantages, and information on how successfully 
these tests have been employed [1].

Computed tomography (CT) is among the more 
commonly used imaging investigations in patients with 
chest disease. Modern CT scanners can acquire images 
of the thorax in a single breath-hold and provide 
exquisite morphological detail, but the added radiation 
burden remains a major consideration for physicians 
and radiologists alike [2].

Ultrasound (US) has been proven to be valuable for the 
evaluation of a wide variety of chest diseases, particularly 
when the pleural cavity is involved. The advantages of US 

are that it is relatively inexpensive, widely available, and a 
mobile form of multiplanar imaging free from ionizing 
radiation. Chest US can supplement other imaging 
modalities of the chest, and guide a variety of diagnostic 
and therapeutic procedures. Under real-time US guidance 
the success rates increase significantly whereas the risks are 
greatly reduced [3]. Thus, clinically performed chest US is 
rapidly entering clinical practice in the fields of intensive 
care, respiratory medicine, and acute medicine[4].

Patients and methods
The study was carried out at Chest and Radiology 
Departments, Tanta University Hospitals during 
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Introduction  Transthoracic ultrasound has become an 
important diagnostic tool in peripheral intrathoracic lesions. 
Transthoracic needle biopsy is a relatively safe and easy 
procedure under real-time ultrasound (US) guidance, 
and may provide adequate tissue sampling of lesions for 
cytological, histological, or microbiological analysis.

Objectives  The aim of the present study was to compare 
the diagnostic yield, accuracy, and complications of 
thoracic US-guided core-needle biopsy versus computed 
tomography (CT)-guided biopsy in peripheral intrathoracic 
lesions, including pleural, peripheral pulmonary, and 
mediastinal lesions.

Patients and methods  US-guided biopsy and CT-
guided biopsy were performed in Chest and Radiology 
Departments during the period from February 2011 to June 
2014 on 100 patients (50 patients for each group) using 
core-biopsy needle, with needle size (16–18–20 G), needle 
length (20 cm), and core length (1–1.5–2 cm) according 
to the size and type of lesion. The histopathological 
examination and complications were reported.

Results  The diagnostic value of chest US was compared 
with CT; chest US had sensitivity 91.7%, specificity 89.4%, 
positive predictive value 73.3%, negative predictive value 
97.1%, and accuracy 90% in detecting pleural lesions; 
90.7, 91.4, 95.1, 84.2, and 91%, respectively, in detecting 

pulmonary lesions; and 72.7, 88.7, 44.4, 96.3, and 87%, 
respectively, in detecting mediastinal lesions compared 
with chest CT. After taking transthoracic biopsy, chest 
US-guided biopsy revealed four benign (8%), 30 malignant 
(60%), 10 inflammatory(20%), and six undiagnosed (12%) 
cases, whereas CT group revealed two (4%), 33 (66%), 
10 (20%), and five (10%) cases, respectively, with a 
complication rate [pneumothorax: two (4%) cases for US 
group and three (6%) cases for CT group and pulmonary 
hemorrhage: two (4%) cases and three (6%) cases 
respectively].

Conclusion  Chest US-guided biopsy is safe, reliable, and 
a fast procedure with lower cost and fewer complications 
than is CT-guided biopsy, provided that the lesions have 
favorable acoustic window and abut the visceral pleura. 
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the period from February 2011 to June 2014. It 
included 100 patients with undiagnosed peripheral 
intrathoracic lesions; the origin of the lesions was 
pleural, pulmonary, or mediastinal as evidenced by 
chest radiography (posteroanterior and lateral views) 
and recent contrast-enhanced chest CT, after which all 
patients were subjected to real-time US (B-K Medical, 
Denmark) prebiopsy to detect its diagnostic outcome. 
The patients were divided into two groups:

Group I
This group included 50 patients on whom core-needle 
biopsy (CNB) was carried out guided by real-time US.

Group II
It included 50 patients on whom CNB was carried out 
guided by CT.

An informed written consent was taken from all 
patients.

Inclusion criteria [5]
(1)	 New or enlarging solitary pulmonary nodule or 

mass on the chest radiograph with accessible US 
window (not under rib or retrosternal) and no 
intervening normal parenchymal tissue between 
pleural surface and lesion.

(2)	 Multiple pulmonary nodules in a patient not 
known to have malignancy or who had a prolonged 
remission.

(3)	 Persistent focal infiltrates either single or multiple, 
for which no diagnosis had been made by sputum 
or blood culture or serology.

(4)	 Parenchymal disease not responding to therapy.
(5)	 Parenchymal opacities in an immunocompromised 

host.
(6)	 Peripheral mediastinal mass.
(7)	 Pleural mass or diffuse pleural thickening.

Exclusion criteria[5]
(1)	 Cardiovascular instability – for example, 

unstable angina, recent myocardial infarction, or 
uncontrolled severe hypertension.

(2)	 Lack of patient cooperation – for example, 
intractable cough, inability to remain motionless, 
or altered consciousness.

(3)	 Bleeding diathesis (activated partial thromboplastin 
time ratio or international normalized ratio >1.3 
or platelet count <50 000/mm3).

(4)	 Contralateral pneumonectomy.
(5)	 Borderline respiratory failure (SaO2 85–90%) and 

patient on mechanical ventilation.
(6)	 Hypervascular lesion or aneurysm.
(7)	 Severe chronic obstructive pulmonary disease 

(FEV1<1 l or <35% predicted).
(8)	 Pyogenic cutaneous lesion (pyoderma).

All patients were subjected to the following
(1)	 Thorough history taking and full clinical 

examination.
(2)	 Chest radiograph (posteroanterior and lateral 

views) before and after the procedure.
(3)	 Recent CT (CT chest) with nonionic contrast 

media before the biopsy.
(4)	 Laboratory studies:
	 (a)	 Complete liver functions.
	 (b)	 Blood urea and serum creatinine.
	 (c)	 Complete blood picture.
	 (d)	 Erythrocyte sedimentation rate.
	 (e)	 Fasting and postprandial blood sugar.
	 (f )	� Sputum examination for malignant cells 

and Ziehl–Neelsen stain for acid fast bacilli 
on 3 successive days in suspected patients 
clinically and radiologically.

(5)	 Preprocedural evaluation: Pulmonary function 
tests, arterial blood gases, ECG and coagulation 
profile (including bleeding and clotting times, 
prothrombin time, and activity and activated partial 
thromboplastin time) with the consideration 
that oral anticoagulants were stopped before the 
procedure for at least 48 h.

(6)	 Chest US for all patients using high resolution 
real-time US (B-K Medical).

(7)	 Color Doppler US by the same device in suspected 
vascular lesions.

(8)	 Clinical and radiological follow-up of patients 
over 1 week after the procedure to detect the 
occurrence of any complications.

(9)	 The examination of biopsy samples 
histopathologically.

The procedure of ultrasound-guided core-needle biopsy
(1)	 The affected region was scanned using US 

(B-K Medical) with a 3.5-MHz convex probe 
parallel to the ribs in the intercostal spaces. Local 
anesthesia was used in every case using local 
subcutaneous injection of 10–20 ml xylocaine 2%. 
Deep breaths and coughing were to be avoided 
during the biopsy procedure [6].

(2)	 The core biopsy needle GTA [Quistello (MN), 
Italy] having a size of 16-, 18-, or 20-G needle, 
length of 20 cm, and core length of 10, 15 or 
20  mm was chosen according to the size and 
type of the lesion. The needle was placed into the 
biopsy gun. The puncture was performed using 
continuous visual control on the monitor. The 
needle was penetrated just to the nearest border of 
the lesion. The biopsy was performed by firing the 
gun [6] (Fig. 1).

(3)	 The needle was removed and compression was 
applied at the puncture site. When the tissue 
sample was considered sufficient, no further 
punctures were performed. The number of 
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samplings was recorded mostly two or three 
punctures [6] (Fig. 2).

(4)	 The sample was placed in a tube containing 4% 
formaldehyde and was sent to the pathological 
department [6] (Fig. 3).

(5)	 Chest radiograph was performed after the biopsy 
to rule out any complications. All patients were 
observed for at least 12 h after the procedure up to 
1 week to detect any complications [6].

The procedure of computed-tomography-guided 
core-needle biopsy
(1)	 The needle path was chosen considering straight 

pathway from the skin to lesion. Ideally, the needle 
should cross the pleura at a 90° angle rather than 
at an oblique angle with avoidance of transversal 
of bullae, vessels, and bronchi. The selection of the 
axial slice most representative of the lesion was 
made [7].

(2)	 CT scanner (Toshiba, X-vision/GX; Japan) 
allowed low-dose axial scan with 120 kVp and 
40 mA or lower per slice. The slice thickness should 
be less than half the diameter of the targeted lesion 
to be certain that a single CT image contains the 
lesion [8].

(3)	 With the use of the gantry laser light to delineate 
the Z-axis position, and radiopaque skin marker 
to reference the X-axis position, the needle entry 
site was marked on the patient’s skin. The skin site 
was prepped and draped using sterile technique 
followed by administration of local anesthesia (local 
subcutaneous injection of xylocaine 2%) into the skin, 
subcutaneous tissues, and intercostal muscles [9].

(4)	 The same core-biopsy needles (GTA) were used 
having size of 16, 18, or 20 G with biopsy gun in 
taking CNB. Then, new axial slices were made to 
confirm the correct location [9].

(5)	 The sample was placed in a tube containing 4% 
formaldehyde and was sent to the pathological 
department. After the biopsy, a short CT scan 
was performed to evaluate patients for immediate 
complications [10].

Results
This study was conducted on 100 patients divided into 
two groups:

Group I included 50 patients (35 men and 15 women, 
with an age range of 21–80 years and a mean of 
57.39 years ± SD 13.4 years), on whom CNB was 
carried out guided by real-time US.

Group II included 50 patients (34 men and 16 women 
with an age range of 15–83 years and a mean of 

49.02 years ± SD 16.3 years), on whom CNB was 
carried out guided by CT.

The core-biopsy needle GTA and the biopsy gun (used for core-needle 
biopsy under ultrasound or computed tomography guidance).

Fig. 1

Case no. 2 in group I. Right-sided infrascapular well-defined hypoechoic 
lesion associated with pleural thickening diagnosed histopathologically 
as moderately differentiated, grade II, adenocarcinoma.

Fig. 2

Case no. 36 in group II. Left-sided costal and meditational irregular pleural 
thickening with encysted pleural effusion and ipsilateral meditational shift 
diagnosed histopathologically as malignant mesothelioma.

Fig. 3
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(1)	 There was no significant difference between the 
two studied groups regarding patients’ age, sex, 
and smoking index.

(2)	 The patients in group I were classified anatomically 
into 14 pleural cases, 31 parenchymal cases, and 
five mediastinal cases.

(3)	 The patients in group II were classified into 
10 pleural cases, 34 parenchymal cases, and six 
mediastinal cases.

(4)	 As regards histopathological diagnosis, in group I 
there were

	 (a)	� Among pleural cases, four malignant lesions 
and seven nonmalignant lesions (either 
inflammatory or benign tumors).

	 (b)	� Among parenchymal cases, 21 malignant 
lesions and seven nonmalignant lesions.

	 (c)	� Among mediastinal cases, five diagnosed cases 
were malignant.

		  Whereas in group II there were:
	 (d)	� Among pleural cases, seven malignant lesions 

and two nonmalignant lesions.
	 (e)	� Among parenchymal cases, 22 malignant 

lesions and nine nonmalignant lesions.
	 (f )	� Among mediastinal cases, four malignant 

lesions and one nonmalignant lesion.
(5)	 In the two studied groups, chest US had the ability 

to diagnose pleural lesions with a sensitivity of 
91.7%, specificity of 89.4%, positive predictive 
value of 73.3%, negative predictive value of 97.1%, 
and an accuracy of 90%, whereas in the case of 
pulmonary lesions they were 90.7, 91.4, 95.1, 
84.2, and 91%, respectively, and in mediastinal 
lesions they were 72.7, 88.7, 44.4, 96.3, and 87%, 
respectively, indicating that chest US was highly 
sensitive in diagnosing pleural and parenchymal 
lesions with comparable specificity in various 
intrathoracic lesions.

(6)	 Chest CT had sensitivity, specificity, positive 
predictive value, negative predictive value, and 
accuracy of 100% in pleural, pulmonary, and 
mediastinal lesions, and thus it was considered the 
gold standard in the diagnosis of any intrathoracic 
lesions.

(7)	 While on comparing chest US with chest CT, US had 
sensitivity of 91.7, 90.7, and 72.7% and specificity 
of 89.4, 91.4, and 88.7% in diagnosing pleural, 
peripheral pulmonary, and mediastinal lesions, 
respectively, CT had sensitivity and specificity 
of 100% in diagnosing pleural, parenchymal, and 
mediastinal lesions, and thus there was a statistically 
significant difference between US and CT – with 
superiority of CT – regarding their sensitivity 
and specificity in diagnosing pleural, peripheral 
pulmonary, and mediastinal lesions (Table 1).

(8)	 On studying the histopathological results of CNB 
in the two studied groups, there was a highly 

significant difference between the percentage 
of diagnosed and nondiagnosed cases in pleural, 
parenchymal, or mediastinal lesions in the two 
groups (Table 2):

	 (a)	� In group I, only three undiagnosed cases from 
14 pleural cases, three undiagnosed from 31 
parenchymal cases, and five mediastinal cases 
were detected.

	 (b)	� In group II, one undiagnosed case from 
10 pleural cases, three undiagnosed cases from 
34 parenchymal cases, and one undiagnosed 
case from six mediastinal cases were detected.

(9)	 When comparing US CNB with CT CNB, CT was 
more diagnostic than US as guidance for pleural 
biopsies, while in peripheral parenchymal biopsies 
there was no significant difference between the 
two groups, but in mediastinal biopsies US was 
more diagnostic than CT (Table 3).

(10)	On studying complications rate and their 
risk factors, the present study revealed that 
pneumothorax and pulmonary hemorrhage were 
the only complications encountered in this study 
[there were two cases (4%) of pneumothorax 
and two cases (4%) of pulmonary hemorrhage 
in group I, whereas in group II there were three 
cases (6%) of pneumothorax and three cases (6%) 
of pulmonary hemorrhage] – that is, the incidence 
of complications of CT-guided CNB were more.

Discussion
CT is commonly used for the diagnosis of thoracic 
lesions as it has the benefit of enhancing resolution and 
removing superimposition with exquisite depiction 
of the lesion and its relationship with major vascular 
structures. But it has the disadvantages of high cost 
and exposure to ionizing radiation; in addition, it 
lacks the bedside availability and needs considerable 
patient cooperation at certain positions and requires 
intravenous injection of contrast material (with its 
possible complications) [11].

Transthoracic ultrasound (TUS) permits visualization 
of these lesions, their structural characterization, and 
with the aid of color Doppler, the internal echotexture 
of the lesion can be evaluated allowing precise targeting 
of central necrosis in large masses [12]. Furthermore, 
US allows percutaneous-guided biopsies with lower 
risks compared with the radiological guiding methods 
(as CT). US has numerous advantages: accessibility 
(including bedside exams), real-time monitoring, 
lower costs, no radiation exposure, and shorter biopsy 
time. In addition, the biopsy route is selected to 
avoid puncturing aerated lung or great vessels; the 
tip of the needle and, occasionally, the needle shaft 
can be monitored throughout the procedure; the 
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depth of penetration can be determined minimizing 
the risk of complications and improving safety [13]. 

However, there are some limiting factors that prohibit 
sonographic evaluation of the chest, which are based 
on physical limitations of the US beam [14].

Thus, in this study, we compared the diagnostic yield of 
thoracic US with CT-guided core biopsy in diagnosing 
peripheral intrathoracic lesions. A total of 100 patients 
with peripheral intrathoracic lesions were selected and 
divided into two groups (50 patients for each). In group 
I (US-guided core biopsy), there were 14 pleural cases, 
31 peripheral pulmonary cases, and five mediastinal 
cases. Whereas in group II (CT-guided core biopsy), 
there were 10 pleural cases, 34 peripheral pulmonary 
cases, and six mediastinal cases.

In this study, as regards pleural diseases, the sensitivity 
of US was 91.7 versus 100% of CT, whereas specificity 
was 89.4% of US compared with 100% of CT.

This was inconsistent with a study conducted by 
Lichtenstein et al. (2004) [15], which reported a 
diagnostic accuracy 93% of US compared with 100% of 
CT in diagnosing pleural effusion in 32 patients [16].

However, in a study, Yu et al. (1993) [17], comparing 
US with CT in the assessment of 50 patients with 
unilateral opaque hemithorax, found that not only did 
US have a sensitivity of 95.1% for pleural lesions but 
US also showed pleural and parenchymal diseases that 
were not identified at CT in six patients. In addition, 
Chira et al. (2012) [14] reported that US (10 cases) 

Table 1 Statistical comparison between chest ultrasonography 
and computed tomography regarding their specificity, 
sensitivity, and accuracy in detecting pleural, pulmonary, 
and mediastinal lesions (100 cases)
Lesions Chest US Chest CT P

Pleural (n = 24 cases)
Sensitivity % 91.7 100 0.002*
Specificity % 89.4 100 0.001*
Accuracy % 90 100 0.001*

Parenchymal (n = 65 cases)
Sensitivity % 90.7 100 0.001*
Specificity % 91.4 100 0.002*
Accuracy % 91 100 0.002*

Mediastinal (n = 11 cases)
Sensitivity % 72.7 100 0.001*
Specificity % 88.7 100 0.001*
Accuracy % 87 100 0.001*

CT, computed tomography; US, ultrasound; *Significant at P ≤ 0.05.

Table 2 Patients’ distribution according to their final 
diagnosis in the two studied groups
Origin of the 
lesions

US-guided biopsy CT-guided biopsy P

Pleural lesions 78.6% (11/14 cases) 90% (9/10 cases) 0.031*
Parenchymal 
lesions

90.3% (28/31 cases) 91.2% (31/34 cases) 0.809

Mediastinal 
lesions

100% (5/5 cases) 83.3% (5/6 cases) 0.001*

CT, computed tomography; US, ultrasound; *Significant at P ≤ 0.05.

Table 3 The diagnostic outcome of ultrasound-guided biopsy versus computed tomography-guided biopsy in pleural, 
parenchymal, and mediastinal lesions
Nature of lesion Origin of lesion Histopathology Group I (n = 50) [n (%)] Group II (n = 50) (%) [n (%)]

Malignant Pleural Malignant mesothelioma 4 (8) 5 (10)
Metastatic pl. malignancy 0 (0) 2 (4)

Parenchymal Adenocarcinoma 9 (18) 7 (14)
Bronchoalveolar carcinoma 1 (2) 1 (2)
Squamous cell carcinoma 8 (16) 8 (16)
Large cell carcinoma 1 (2) 2 (4)
Small cell carcinoma 1 (2) 2 (4)
Metastatic pul. malignancy 1 (2) 2 (4)

Mediastinal Non-Hodgkin lymphoma 3 (6) 2 (4)
Thymic carcinoma 1 (2) 1 (2)
Neurofibrosarcoma 1 (2) 1 (2)

Inflammatory Pleural Ch. empyema 2 (4) 0 (0)
Infected hemothorax 1 (2) 0 (0)

Parenchymal Ch. granulomatous caseating lesion (TB) 1 (2) 2 (4)
Necrotizing pneumonia 1 (2) 0 (0)
Unresolved pneumonia 4 (8) 6 (12)
Ch. lung abscess 1 (2) 0 (0)
Progressive massive fibrosis 0 (0) 1 (2)

Mediastinal Ch. granulomatous noncaseating 
lesion (sarcoidosis)

0 (0) 1 (2)

Benign Pleural Pl. fibroma 3 (6) 1 (2)
Pl. plaque 0 (0) 1 (2)
Anthracosis 1 (2) 0 (0)
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is more sensitive than CT (eight cases) in diagnosing 
small pleural effusion. This can be explained that in 
the present study not all pleural cases were of sole 
pleural pathology, whereas associated parenchymal or 
mediastinal lesions may be present, which cannot be 
fully evaluated by US.

On the other hand, Evans and Glesson (2004) [17] 
proved that CT is superior to US in determining 
diffuse pleural thickening, and explained that pleura 
thickening cannot usually be seen by US until at least 
1 cm in depth, and that the whole circumference of the 
pleural surfaces involved including mediastinal pleura 
cannot be fully assessed by US [17].

Whereas in parenchymal lesions, our results showed 
that the sensitivity of US was 90.7 versus 100% of CT 
and the specificity was 91.4 versus 100%, respectively.

This result was in agreement with a study conducted 
by Lichtenstein et al. (2004) [18]. They found, in 
their study on 65 critically ill patients of alveolar 
consolidation proven on CT, that US presented 90% 
sensitivity and 98% specificity, demonstrating that 
chest US is a reliable diagnostic tool in the accurate 
detection and location of alveolar consolidation [18].

Whereas Koh et al. (2002) [19] reported that US is 
a valuable tool in the assessment of Pancoast tumor 
compared with CT as visualization of the extent of 
the tumor can be limited by using CT because of the 
orientation of the scan plane, and US is superior in 
the assessment of any associated pleural or chest wall 
extension [19].

In mediastinal lesions, our results showed that the 
sensitivity of US was 72.7 versus 100% of CT and its 
specificity was 88.7 versus 100% of CT.

This result was in agreement with Wernecke et al. 
(1990) [20] who reported that the diagnostic yield of 
sonographic examination in the different mediastinal 
compartments varied from 85% (subcarinal region) to 
96% (supra-aortic region) in comparison with 100% of 
CT, which was used as the reference method [20].

In addition, Hirche et al. (2002) [21] stated that the 
gold standard for evaluation of the mediastinum is 
represented by thoracic CT, which demonstrates 
all important structures of this region and supplies 
information about pathologic changes of the lung 
hilum and parenchyma. On studying the sonographic 
examination of the mediastinum, they found limited 
role of US in accessibility to the mediastinal region; 
moreover, its predominantly solid structure has limited 
specificity by US and difficulty in clear definition of 
the anatomic regions [21].

In contrast, Wernecke and Diederich (1994) [22] 
were in favor of mediastinal US, and stated that 
sonography permits visualization of internal 
architecture of the tumor, which may suggest a 
specific diagnosis when considered along with the 
location of the tumor and clinical presentation; in 
addition, US permits distinction between solid, cystic, 
calcified, and vascular structures. In the differential 
diagnosis of solid mediastinal masses, sonography 
has problems similar to those of CT. Various solid 
mediastinal tumors show similar morphologic 
features at sonography and CT, and the diagnosis 
often requires histologic examination of the mass. 
Moreover, sonography may play an important role 
in the assessment of mediastinal lymphadenopathy 
because the qualitative criterion (echogenicity) it 
offers can be a more reliable indicator of vital tumor 
on inflammatory tissue than the quantitative criterion 
(lymph node size) used with CT [22].

In the present study, US-guided core biopsy was 
performed in group I (50 cases) and the results showed 
11 diagnosed cases from 14 cases of pleural lesions 
(78.6%), 28 diagnosed cases from 31 parenchymal 
lesions and all five diagnosed cases (100%) from five 
mediastinal lesions.

On the other hand, CT-guided-core biopsy was done 
in group II (50 cases) and the results showed nine 
diagnosed cases out of 10 cases (90%) of pleural lesions, 
31 diagnosed cases out of 34 (91.2%) parenchymal 
lesions and five diagnosed cases out of six (83.3%) 
mediastinal lesions.

On comparing the diagnostic yield of US versus CT as 
guidance for diagnosing pleural lesions, the present study 
showed statistically significant difference (P < 0.05) 
between US and CT with superiority of CT. This result 
is in accordance with a study conducted by Sartori and 
Tombesi (2010) [12], who reported that TUS has some 
limits and cannot be considered as an alternative to 
thoracic CT for the study of pleural pathology. They 
explained that the sonographic waves are hindered by 
air and bony structures, and as a consequence, TUS 
does not provide any diagnostic information in the 
presence of subcutaneous emphysema, and cannot 
visualize subscapular, paravertebral, and retrosternal 
lesions. Moreover, CT is superior to TUS for 
investigating focal and diffuse pleural diseases, as it 
enables one to evaluate all parts of the pleura, including 
the mediastinal pleura, and can better delineate the 
pulmonary and pleural components of a mass. In 
addition, TUS is strictly operator dependent and only 
skilled examiners with a lot of experience can obtain 
good and reliable results [12].
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This result is not in agreement with studies conducted 
by Diacon et al. (2004) [23] and Bahr et al. (2014)[24], 
who studied the safety and yield of US-assisted 
transthoracic biopsy performed by pulmonologists and 
reported that US as guidance of Tru-cut needle biopsy 
had diagnostic yield of 85.5% in diagnosing peripheral 
lesions, suggesting that US assistance might substitute 
CT guidance for lesions greater than or equal to 
20 mm in diameter, irrespective of the presence of a 
pleural effusion. Moreover, it is far more accessible than 
CT in many peripheral healthcare facilities, and has a 
simpler and low-cost diagnostic technique particularly 
in regions with high asbestos exposure [23,24].

When the diagnostic yield of US-guided biopsy 
was compared with that of CT-guided biopsy for 
parenchymal lesions, the present study revealed no 
significant difference between US and CT as guidance 
for peripheral pulmonary lesions. This result is 
consistent with a study conducted by Blank (2011) [25], 
who reported that speed is the true advantage of the 
US-guided approach over transthoracic biopsy. The 
efficacy of US (the diagnostic yield exceeds 90%) is 
similar to that of the other imaging techniques – CT in 
first place – but the time that the needle spends in the 
lesion is far less with US, with a gain in tolerability and 
less complications. Moreover, US permits identifying 
eventual postprocedural complications such as 
pneumothorax [25].

In this study, the diagnostic yield of the US-guided 
biopsy was compared with the CT-guided biopsy for 
mediastinal lesions, and it was reported that US was 
superior to CT as guidance for mediastinal lesions. This 
result is in accordance with Liao et al. (2013) [3], who 
documented that US is as effective as CT for guidance 
of transthoracic biopsies of mediastinal tumors and 
offers a number of advantages. Real-time US imaging 
allows for dynamic evaluation of vessels and localization 
of target lesions that move during respiration [3].

On studying the complications of either US (group I) 
or CT (group II)-guided biopsy, pneumothorax and 
pulmonary hemorrhage with hemoptysis were the 
only complications encountered in this study, as there 
were in group I only two (4%) cases of pneumothorax 
and two (4%) cases of pulmonary hemorrhage, and in 
group II there were three (6%) cases of pneumothorax 
and three (6%) cases of pulmonary hemorrhage.

In this study; the pneumothorax rate for US-assisted 
CNB (4%) was comparable with the that of previous 
studies by Diacon et al. (2004) [23] and Chira et al. 
(2012) [14], who observed a rate of 4% for US-assisted 
CNB especially when there was a wall contact of the 
tumoral masses and large sizes of lesions greater than 

2.8 cm, and they concluded that this maneuver is safe 
in the hands of pulmonologists. Moreover, Blank 
(2011) [25] added that US permits identifying eventual 
postprocedural pneumothorax with diagnostic yield, in 
expert hands, exceeding 90% [25].

In this study, the pneumothorax incidence for 
CT-guided CNB (6%) was lower than that of most 
studies such as those conducted by Anderson et al. 
(2003) [26], Montaudon et al. (2004) [27], and Gupta 
et al. (2005) [28], who reported the incidence of 
pneumothorax following lung biopsy to be as high as 
12–69% and that of chest tube placement as 0.5–38% 
despite advanced techniques. The lower incidence of 
pneumothorax in our work was due to good selection 
of cases to be abutted to parietal pleura with no 
intervening aerated lung tissue.

In the present study, the incidence of pneumothorax 
following US-guided CNB (4%) was lower than that 
following CT-guided CNB (6%). This result coincided 
with other studies such as that of Sheth et al. (1999) [13], 
Geraghty et al. (2003) [29], and Chira et al. (2012) [14], 
who reported that pneumothorax incidence was 17–
26.6% in patients guided by CT scan while the percentage 
was less (1–7%) when guided by US considering that 
the procedure was performed correctly and without any 
intervening aerated lung tissue. They explained that real-
time US imaging allows for monitoring the tip of the 
needle throughout the procedure and fine adjustments 
can be made quickly and precisely especially for biopsy 
of small thoracic lesions [13,14,29].

As regards pulmonary hemorrhage and hemoptysis, 
their incidence in this study (4% in US-guided CNB 
and 6% in CT-guided CNB) coincided with the 
incidence of hemorrhage as a general either in US-
guided or CT-guided CNB, which was 1–27%, and this 
incidence was lower than pneumothorax incidence as 
reported in most of the literature [30–33]. This may be 
due to the fact that pneumothorax is easier to identify 
in chest radiographs and its obvious symptoms are 
possible to attract notice. By contrast, mild hemorrhage 
is difficult to identify in chest radiographs [30–33].

Conclusion
From this study, it was concluded that:

(1)	 Both US and CT are efficient tools in the diagnosis 
of any peripheral intrathoracic lesions provided 
that the lesions are in contact with the chest wall.

(2)	 As guidance for CNB, CT and US have comparable 
diagnostic accuracy but chest US offers numerous 
advantages as accessibility (including bedside 
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examinations), real-time monitoring, lower costs, 
no radiation exposure, and shorter biopsy time 
with fewer complications than does CT.

Transthoracic CNB either under US or CT was 
very efficient, safe, and less invasive diagnostic tool 
for detecting histopathological diagnosis avoiding 
unnecessary surgical procedures.
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