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ABSTRACT
Safe and effective diagnostic modalities are needed for the assessment of peripheral lung lesions. Ultrasound (US)
guidance for trans thoracic lung biopsy (TTLB) is safer, quicker, and less expensive than guidance by CT or fluor-
oscopy, and unlike flexible bronchoscopy (FB); TTLB allows the operator to biopsy the lesions without relying on
central airway anatomy to reach the target. This is a descriptive prospective study to evaluate the diagnostic yield of
core needle US-guided TTLB in the diagnosis of peripheral lung lesions compared to FB.
Patients with peripheral lung lesions referred to the respiratory clinic at Tripoli Central Hospital during the period
from July 2005 to December 2014 were evaluated. They were subjected to history taking, clinical and radiological
examination. Flexible bronchoscopic (FB) examination was performed with or without transbronchial biopsy (TBB).
When the FB was negative or the biopsy was inconclusive or needed to be confirmed, core needle US-guided trans-
thoracic lung biopsy (TTLB) was performed. 8 patients were considered clinically fit for FB and directly underwent
TTLB. None of these patients had INR >1.5, platelets < 100,000/ml, forced expiratory volume (FEV1) <35% of
predicted, pulmonary hypertension, severe respiratory failure, sever, emphysema, or previous pneumectomy. Sam-
ples taken from suspicious sites were sent for histopathological examination.
The 91 consecutive patients were involved in the study, 76 (83.5%) were males and (15%) were females, their mean
age was 63.8 £17.9 (SD) (range 16-91 years). In 83 patients FB was performed, out of them 65 had transbronchial
biopsy (TBB). TBB histopathology results gave a clear diagnosis in 28/83 patients (33.7%). The 91 patients under-
went TTLB and a tissue diagnosis was obtained in 81 (89%) patients. 64/91 patients (69.2%) had malignant lesions
and 17 patients (18.7%) had benign ones. In the remaining 10 (1.1%) patients the result was inadequate or inconclu-
sive. The diagnostic yield of TTLB in the 38 patients who had normal FB findings was 92.1%; 22/38 had malignant
and 13/38 had benign lesions. Malignant lung lesions were significantly associated with older age. Squamous cell
lung cancer was detected in 17/91 patients (18.7%), adenocarcinoma in 15/91(16.5%) and small cell carcinoma
14/91 (15.4%) patients. No serious complication was reported except for a pneumothorax that necessitated chest
tube insertion in one patient (1.2%). The diagnostic yield of TBB in this study was low (33.7%). The yield of US-
guided TTLB was high (89%) and was higher (92.1%) in the patients with negative FB findings. Overall 69.2% of
the studied patients had malignant lung lesions that were significantly associated with older age, and squamous cell
cancer was the most frequent diagnosis.
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INTRODUCTION lying lung disease, the results of TBLB also depend

In the evaluation of a patient with suspected lung
lesions, it is important to decide on the optimal site
and modality for the tissue biopsy™. Lung samples
may be obtained by transbronchial lung biopsy
(TBLB), computed tomography (CT)-guided, video-
assisted thoracoscopic, or surgical biopsy®. For
patients with symptoms suggestive of airways in-
volvement such as, increasing cough or hemoptysis
with or without radiographic finding of central le-
sions; flexible bronchoscopy (FB) is preferred diag-
nostic procedure®. The principal advantages of FB
include an extensive view of the tracheobronchial
tree, no requirement for general anesthesia and low
complication rate®®. The overall diagnostic yield of
FB varies depending on the size, location and extent
of the lung lesion. In addition to the nature of under-
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on the experience and technical skills of the bron-
choscopic operator”. Patients with negative bron-
choscopy require more concerted effort to achieve a
timely diagnosis and treatment® %,

US-guided TTLB is a well-established technique
capable of providing sufficient tissue for histopatho-
logic diagnosis of lung lesions. It is safe, quick, and
less expensive®®*") and according to the BET Guide-
lines 2003@; it should be used when possible. Like
TBLB, the results of TTLB depend on the experi-
ence and technical skills of the physicians perform-
ing the procedure who should have excellent
knowledge of pleural and thoracic anatomy and
good judgment in interpreting the ultrasound images.
The biopsy can be taken by either fine needle aspira-
tion (FNAB) for cytological examination or core
needle biopsy (CNB) for histological examination.
The diagnostic yield of both FNAB and CNB are
reported to be high, though, CNB is superior in be-
nign lesions™**¥. According to the BET Guidelines
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2003; the decision on the type of needle used de-
pends on the operator experience, available cytolog-
ical support, and the position of the lesion.
The aim of this study is to evaluate the diagnostic
yield of TTLB performed at the respiratory clinic in
Tripoli Central Hospital and to compare it with the
FB yield.

MATERIALS AND METHODS
Prior chest imaging (when available) was reviewed
and CT scan chest was performed to evaluate and
localize the pathology site. Patients with any of the
following were excluded; INR > 1.5, PTT > 40,
Platelets < 100,000/ml, Forced expiratory volume
(FEV ) <35% of predicted, pulmonary hypertension,
severe respiratory failure, or sever emphysema. FB
was performed in 83 patients, out of them 65 had
transbronchial biopsy (TBB). The TTLB was per-
formed jointly by a senior consultant physician with
outstanding experience in US and a senior respirato-
ry physician using an Aloka US unit (Tokyo, Japan)
model SSD 4000 with Doppler and 3.5- MHz small-
sector convex probe. A dedicated cytopathologist
was not available, so CNB was chosen using True-
cut needle (18G - 20G). Samples obtained were
placed in formalin and sent for histopathologic ex-
amination. At the end of the procedure, the patient
was examined by auscultation for the presence of
pneumothorax and an erect chest X-ray was per-
formed 1 hour after the biopsy. Most of the biopsies
were performed on inpatients.

Data analysis:

It was performed using the SPSS software (Statisti-
cal Package for the Social Sciences, version 16.0
(SPSS Inc, Chicago, Ill, USA). Continuous variables
are demonstrated as means (xSD), and categorical
variables as numbers and percentages. Categorical
variables were analyzed by chi-square test and stu-
dent’s t-test for continuous variables. P values less
than 0.05 were considered significant.

RESULTS

As shown in (table 1); the study included 91 consec-
utive patients, 76 of them (83.5%) were males and
(15%) were females, their mean age was 63.8 £17.9
(SD) (range 16-91 years). The radiological diagnosis
was cavitating lesions in 10 patients, opacities in 43
& mass lesions in 36 patients. FB was performed in
83 patients and showed; visible endobronchial
growth in 35 patients (42.2%), endobronchial nar-
rowing in 12 patients (14.4%), and normal findings
in 38 patients (45.8%) patients. In 65 out of the 83
patients TBLB samples were taken. The TBLB his-
topathology results gave a clear diagnosis in only
28/83 patients (33.7%); 24 patients (28.9%) had
malignant lesions and 4 (4.8%) patients had benign
ones. All of the studied patients underwent TTLB
and a tissue diagnosis was obtained in 81 (89%);
malignant lesions in 64/91 patients (69.2%) and be-
nign lesions in 17 patients (18.7%). In the other
10(%) patients the result was inadequate or incon-
clusive.

(Tablel) Summary of radiologic, FB, TBB, & TTLB find-
ings of the 91 studied patients

Percentage or

Parameter
mean
63.8+17.9, (range
Age 16-91 years
Gender ( males) 76/91 (83.5%)
Radiological diagnosis

Cavitating lesion 10/ 91(11%)
Opacity 43/ 91(47.2%)
Mass 36/ 91(39.6%)
FB 83/91(91.2%)
Visible endo-bronchial growth 35/83 (42.2%)
Narrowing 12/83(14.4%),
Normal 38/83 (45.8%)
FB visual yield 47/83 (56.6%)

Transbronchial biopsy(TBLB)
Tissue diagnosis
negative or inconclusive
not performed
Total FB diagnosis yield
Transthoracic lung biopsy (TTLB)

28/83 (33.7%)
37/83 (44.6%)
18/83 (21.7%)
28/83 (33.7%)
91/91 (100%)

Tissue diagnosis 81/91 (89%)
Malignant lesions 64/91(69.2%)
Benign lesions 17/91 (18.7%)

Inconclusive 10/91(11%)

TTLB diagnostic yield 81/91(89%)

Percentage or mean £SD

(Table 2) shows the TTLB results of the 38 patients
who had normal FB findings; 22/38 (57.9%) had ma-
lignant lesions, and 13 (34.2%) had benign lesion with
a total diagnostic yield of 35/38 (92.1%).

(Table 2) Histopathology results of TTLB in the 38 pa-
tients with normal FB

Diagnosis percentage
Malignant lesion 22/38 (57.9%)
Benign lesion 13/38 (34.2%)

Non-conclusive 3/38 (8%)
Diagnostic yield of TTLB 35/38 (92.1%)

(Table 3) and (figure 1) show the histopathologic re-
sults of the TTLB samples; squamous cell lung cancer
was the most frequently reported malignancy
17/91(18.7%), followed by adenocarcinoma and small
cell lung cancer 15/91(16.5%) and 14/91(15.4%) re-
spectively.

(Table 3) Histopathology results of the TTLB performed
in the 91 studied patients

Diagnosis Percentage
Adenocarcinoma 15 /91(16.5%)
Squamous cell carcinoma 17/91(18.7%)
Small cell carcinoma 14/91(15.4%)
Other lung cancer 12/91(13.2%)
Metastatic tumor 3/91(3.3%)
Lymphoma 2/91(2.2%)
Plasma cell tumor 2/91(2.2%)
Sarcoidosis 2/91(2.2%)
Tuberculosis granuloma 5/91(5.5%)
Abscess 3/91(3.3%)
Inflammation 6/91(6.6%)
Inadequate or inconclusive 10/91(10.1%)
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(Figure 1) Distribution of the studied patients by
the histopathologic diagnosis

The mean age of the patients with malignant lesions
was 68.1 + 15 years compared with 53.4 + 20.2 for
patients with benign lesions (P <.000) (figure 2), and
52 of them were males (P .370).

Bar Chart

40 parnaiogy
.malignant
B non-maligrant

less than 60 yeras

more than 60 years

(Figure 2) Age and pathologic diagnosis

DISCUSSION
According to the result of a comparative systematic
search performed by Rivera et al®; the diagnostic
yield of bronchoscopy for peripheral lung lesions
more than 2 cm in diameter was (63%) compared
with (34%) yield for lesions less than 2 cm (34%).
The (33.7%) diagnostic yield of FB in this study was
comparable. According to Rivera et al findings; the

pooled diagnostic yield of TTNA for the diagnosis
of lung cancer was 90%. The results of this study
were comparable too with (89%) diagnostic yield for
TTLB.

Previous studies by Milam et al*” and Levine et
al®™ showed (73.8%) and (43%) diagnostic yield of
TTLB following negative FB. In this study, follow-
ing negative FB findings in 38 patients, the diagnos-
tic yield of TTLB was higher (92.1%).

In 10 out of the 91 patients (10.1%), the result of
TTLB was inadequate or inconclusive, which could
have been due to inadequate needle adjustments, or
extensive central necrosis™®. A repeat biopsy would
have been recommended but the patients were lost
for follow up.

Pneumothorax is the most frequently encountered
complication of TTLB, with reported incidence of
(21%)-(43%)™", in this study, one patient developed
pneumothorax that needed chest catheter insertion
(1.2%). No other complication reported.

Like other solid tumors, lung cancer is predominant-
ly a disease of the elderly™®. 83.5% of this study
patients were males with a mean age of 63.8 +17.9
and based on the TTLB results; 64 out of the 91
studied patients (69.2%) had malignant lesions .The
malignancy was statistically associated with older
age (P <.000), but not with male gender (P .370).
The most frequently detected lung malignancy was
squamous cell cancer in 18.7%, followed by adeno-
carcinoma in 16.5% and small cell carcinoma in
15.4% of the patients.

CONCLUSION

In this study the diagnostic yield of TBB in the sus-
pected peripheral lung lesions was low (33.7%)
compared with 89% diagnostic yield for US-guided
TTLB. Following negative FB findings, the diagnos-
tic yield of TTLB was higher (92.1%). US-guided
TTLB was safe with 1.2% complication rate. Malig-
nant lung lesions were detected in 69.2% of all cases
study, and squamous cell cancer was the most fre-
quent diagnosis.
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