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Abstract

Background: Lung cavity is not a specific radiological
finding, Computed Tomography (CT)-guided lung biopsy is
areliable method of diagnosing lung lesions cytologically,
Fine Needle Aspiration Biopsy (FNAB) is considered as a
relatively safe procedure & accurate procedure with less
complication rate.

Taking in consideration the serious complication of CT
guided lung biopsy and the need for obtaining adequate sample
to get benefit of the recent success in targeted therapy of non-
small cell lung carcinoma and lung adenocarcinoma.

Aimof Sudy: The aim of this study is to evaluate the
accuracy of CT guided fine needle biopsy in cavitary pulmo-
nary lesions and to establish technical parameters to bridge
the gap between diagnostic accuracy and adequacy of CT
guided fine needle biopsy in cavitary pulmonary lesions.

Patients and Methods: 52 patients with lung cavities were
included (29 male and 23 female) with age (mean * SD) of
56+ 12.4 years. Sampling of the maximal wall thickness of
the lesion. Aspirated specimens were submitted on positively
charged glass slides and the remainder fixed in 95% alcohol.
A pathologist performed rapid an onsite preliminary diagnosis
and material triage. In all 52 cases Fine Needle Aspirations
(FNA) for cytology were obtained, Samples for microbiology
were obtained in 10 cases. The results categorized into 4
diagnostic groups malignant, Benign specific, Benign nonspe-
cific, and non diagnostic.

Results: Histological examinations revealed over all
sensitivity (39/41) and specificity (9/10), of CT guided FNAB
for diagnosing the malignancy.

In 6 cases, molecular studies were requested, positively
charged glass slides and cell block paraffin-embedded tissue
was used in all casesin 66.6% of the cases all requested
molecul ar tests could be done, in 16.7% the material were
sufficient for only some studies whilein 16.7% there was no
sufficient material for any test. In some cases Epidermal
Growth Factor Receptor [EGFR], Anaplastic Lymphoma
Kinase [ALK] testing were requested and successfully per-
formed.
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Conclusion: CT-guided fine needle biopsy of cavitary
lung lesions combined with rapid on site pathological evalu-
ation increase the accuracy and bridge the gap between
accuracy and adequacy to provide adequate tissue for molecular
testing from the small size sample.

Key Words: Cavitary lung lesion — Intervention radiology —
CT guided biopsy.

Introduction

CAVITARY lung lesions are gas-filled lung area
surrounded by thick walls within a pulmonary
mass, nodule, or consolidation [1] . Lung cavity is
not a specific finding which can be observed in
many malignant and benign lung lesions. Radio-
logical appearance of benign and malignant lung
cavity are commonly overlapped, therefore cannot
always create a correct diagnosis of cavitary pul-
monary lesions before treatment plan [1].

CT-guided lung biopsy is areliable method of
diagnosing lung lesions cytologically especially
in advanced disease and when patient is not candi-
dates for surgery, however large Core Needle
Biopsy (CNB) provides tissue of good quality for
histopathologic analysis compared to fine needle
biopsy the complications associated with CNB,
e.g. pneumothorax, hemoptysis or massive peritu-
moral hemorrhage, are of major concern [2,3] es-
pecially with cavitary lung lesions where significant
degrees of pneumothorax, hemoptysis, peritumoral
hemorrhage or even air embolism which can be
life-threatening and require urgent interventions.
In such situation FNAB is considered as an alter-
native relatively safe procedure with the same
accuracy as large core needle biopsy with less
complication rate [4].

Taking in consideration the serious complication
of CT guided lung biopsy and the need for obtaining


http://www.medicaljournalofcairouniversity.net

1822

adequate sample to get benefit of the recent success
in targeted therapy of non-small cell lung carcinoma
and lung adenocarcinoma where the pathol ogist
expected to be able to identify lung lesions micro-
scopically using restricted tissue and in the case
of malignant lesion, make sure that he has enough
tissue remains for further molecular analysis such
as Epidermal Growth Factor Receptor [EGFR],
Anaplastic Lymphoma Kinase [ALK]) which guide
treatment [5,6] .

Therefore multidisciplinary approach with direct
communication between the interventional radiol-
ogist, pathologist, and the clinician to provide
special care differ from the past when fewer tests
were required on the sample, to fill the gap between
accuracy and adequacy of the small sample tissue
with obtaining adequate material during guidance
biopsy, careful treatment with sample, avoid abuse
of molecular studies panels which may exhaust
the sample as well as the wise choice of immune-
stains to sub classify tumors [7].

Patients and M ethods

This prospective study was performed during
the period between January 2018 and June 2019.

52 patients with pulmonary cavitary lesions
were referred from out patient chest clinic to In-
tervention Radiology Unit for guidance biopsy (29
male and 23 female) with age (mean * SD) of 56+
12.4 years, ethical committee approval was attained.

The procedures were guided by a16 MDCT
scanner, dlice thickness 2.5-5mm, kV 100-140, and
mA 100-260.

Inclusion criteria:

Patient presented with suspicious lung cavities
(thick irregular wall with solid component).

Exclusion criteria:
* Lung lesions less than 5mm.
* Uncooperative patients.

* Cavitiesless than 1.0cm away from the pulmonary
hilum,

* Patients with abnormal coagulation profile.
* Patients with pulmonary vascular lesion or pul-
monary hypertension.

Position of the patient: Prone, decubitus or
supine, depending on the location of the lesion.

CT-Guided FNAB in Cavitary Lung Lesions

Crossing large vessels, fissures, or bullae should
be avoided.

Root of entry and angle of the needle is meas-
ured along the z plane and Protractor calibrated
with spirit level is used during needle entry to
avoid visualization bias.

The maximal wall thickness of the lesion was
targeted, when accessible.

Narrow caliber co axial Chiba needle was used.

Aspirated materials were introduced on glass
slides two of them are positively charged glass
dides.

Staining one or two slides, fixing the remainder
in 95% alcohol and processing using diff-quick
stain for rapid onsite examination, done by a pa-
thologist to perform diagnosis and material triage.

In cases of infection, further aspirates were
obtained and submitted for microbiology and cul-
ture study.

In cases of malignancy, additional aspirates for
cell block were obtained to assure adequate material
and preserved in formalin 10%.

Intra-cavitary fluid was also aspirated.

At the end of the procedure, CT cuts were taken
to rule out complication.

Diagnostic criteria:

1- Malignant (where malignant cells clearly detect-
ed in the aspirate).

2- Benign specific (where specific benign cells
detected in the aspirate).

3- Benign nonspecific (where no malignant cells
detected, inflammatory aspirates).

4- And non diagnostic (where non conclusive
aspirates whether benign or malignant aspirate).

For the non diagnostic seriesthe final diagnosis
was made by either surgery, or clinical and radio-
logical follow-up (3-6 months).

Material adequacy for molecular testing may be:

* Adequate materia for all needed immune-histo-
chemical marker including those specific for
target therapy.

* Adequate material for some needed tests.

* Inadequate material for any tests (just malignant
cells was detected).
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Satistical methods:

Statistical analysis was done by IBM personal
computer (SPSS Inc., Chicago, lllinois, USA)
software package version 25.0. Two types of sta-
tistics were done: Descriptive statistics, for exam-
ple, percentage, mean, SD, and range, and analytic
stetistics. p-value less than 0.05 regarded statisti-
cally significant.

Results

52 patient were included, 18 (34.6%) were
women and 34 (65.4%) were men, 5 (9.6%) non
smoker, 10 (19.2%) ex smoker & 37 (71.1%) cur-
rent smoker.

The mean age was 55 years.

Lesion size was ranged from 0.6cm to 8.6cm,
with amean of 3.5cm.

In 57.6% of cases (30/52), the lesions were
single. In 42.4% of cases (22/52), the lesions were
multiple.

(A)

®)

(B)
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Pathological results Fig. (1):
36 aspirates were diagnosed as malignancies,
including:
- 15 cases adenocarcinomas Fig. (3).
- 11 cases squamous cell carcinoma.
- 4 cases small cell carcinomas Fig. (4).
- 4 cases Non-Small Cell Carcinomas (NSCLC).
- 2 cases metastatic lung cancer Fig. (2).

40
35
30
25
20
15
10

5

Malignant Specific Non specific  Non
benign benign  diagnostic

Fig. (1): The diagnostic accuracy of CT guided FNAB.

©

Fig. (2): 51 years old male patient pre-
sented with multiple bilateral cavitary lung
lesions FNAB from right side (A) FNAB
from left side cavitary lesion (B) Post pro-
cedure images revealed no complication
(C) Pathological rapid on site evaluation
(ROSE) revealed metastatic moderately
differentiated adenocarcinoma (D).
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(D)

Fig. (3): 25 years old female patient presented with left lower lung lobe thin wall solitary cavitary lung lesion FNAB from the
cavity wall the needle was targeted to the maximal wall thickness (A,B) The patient has devel oped moderate self
limited pneumothoracic (C) Pathological rapid on site evaluation (ROSE) reveal ed adenocarcinoma (D).

(D)

Fig. (4): 53 years old femal e patient presented with left upper lung lobe cavitating mass (A) FNAB from the cavity wall (B,C)
Pathological rapid on site evaluation (ROSE) revealed small cell carcinoma (D).
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10 lesions wer e found to be specific benign,
including:

4 |esions of tuberculosis and

6 lesions of inflammation.

One of them was false negative where it was
diagnosed as squamous cell carcinoma on surgery.

3 lesions show non-diagnostic results:

Surgery confirmed one of them as adenocarci-
noma however the other two patient were confirmed
astuberculosis on follow-up CT.

3 aspirates microscopically appeared as non
specific benign lesions:

2 organizing pneumoniaand 1 were confirmed
as malignant lesion by surgery.

The sensitivity were 95.1 % (39/41), specificity
90% (9/10), and accuracy of CT guided FNAB for
diagnosing the malignancy were and 96.01%
(49/51).

Molecular studies:

* 6 cases needed molecular studies where cell block
paraffin-embedded tissue and the positively
charged glass slides which was prepared in the
theater were used in all cases Fig. (5).

No study All studies
16.7 66.6
Some
studies
16.7

Fig. (5): The adequacy of aspirated material in molecular
studies.

* 4 out of them were primary lung NSCLCs and 2
were metastatic tumors.

* In 1 case, adequate tissue was sufficient for some
of the needed studies.

* In 4 cases, adequate tissue was sufficient to all
of the needed molecular testing.

« Just one case had insufficient material for any of
the needed studies.

* ALK and EGFR testing were successfully per-
formed in 4 cases.

Procedure related complications:

* Post biopsy pneumothoracic occurred in 6 patients
(11.5%), non of them requiring chest tube.
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* One patient developed mild self limited hemop-
tysis.

* Asymptomatic perilesional hemorrhage was noted
by CT at time of biopsy in 5 patients (9.6%).

* No related deaths & no major complications
occurred.

Discussion

In this study we found that CT guided FNAB
in cavitary lung lesions is arather safe procedure
with affordable procedure related complication
and accepted accuracy rate depending mainly on
co-operation between intervention radiologist and
expert pathologist who perform immediate rapid
on site examination (ROSE).

The current work shows over all sensitivity
95.1%, specificity 90%, and accuracy of 96% which
match with study done by Loh et al., [8] who
interpret that such accepted high values they
reached on large scale sample in their study are
most likely due to immediate pathological assess-
ment of the specimen.

In this study CT guided FNAB provide good
resultsin cavitary lung lesions with awall thickness
more than 5mm matching with study be Nantka et
al., [9 who concluded that the increased wall
thickness improve the accuracy of biopsy result
and the highest diagnostic failure rate was with
thin wall cavities.

The recent success in targeted therapy of non-
small cell lung carcinoma and lung adenocarcinoma
[10] push our team to find way out especially when
large sample biopsy carry high risk of complication,
we concluded that meticulous preparation of ma-
lignant aspirates on positive charged glass slides
and further adequate aspirates for cell block col-
lection help to provide adequate material for mo-
lecular studies.

Barbaraet al., [10] subclassified NSCLC using
immunostains combined with use of histomorphol-
ogy matching with our study where molecular
analysisincluding (ALK) and (EGFR) were re-
guested for about 1 1% of al the casesin 66.6% of
the cases all requested molecular tests could be
done, in 16.7% the material were sufficient for
only some studies while in 16.7% there was no
sufficient material for any test.

Conclusions:

CT guided fine needl e aspiration biopsy of
cavitary lung lesion is a safe and accurate procedure
while pathological Rapid on Site Evaluation
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(ROSE) can fill the gap between accuracy and
adequacy of the small sample aspirates providing
adequate material for molecular studies of target
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