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Background: Pulmonary masses represent a great challenge for diagnosis. Fine Needle Aspiration Cytology
(FNAC) is one of the diagnostic methods which was used since long time.

Objectives: To concern on Fine Needle Aspiration Cytology of pulmonary masses regarding benefits,
precautions and patient’s preparation to avoid possible complications.

Patients and Methods: A prospective study is carried out from December 2008 to July 2015 on 45 patients
presented with pulmonary masses to the Department of the thoracic and vascular surgery at Al-Yarmook
teaching hospital and from the private sector. A Fine Needle Aspiration Cytology was done for them under
local anesthesia as an outpatient procedure.

Results: 40 patients (88.9%) got accurate results of diagnosis as different types of malignancies. Five patients
(11.1%) got inconclusive results. No mortality reported. Complications like Pneumothorax was occurred in
three patients (6.7 %), Haemoptysis in 14 patients (31%) and mild chest pain in 13 patients (29%).
Conclusion: FNAC is relatively safe and valuable method to diagnose pulmonary mass lesions and to
categorize them for better subsequent management either surgical or by chemotherapy but the patients
must be prepared well and the doctor who intend to do FNAC either being trained to deal with possible

complications or backed up with a thoracic unit.
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Introduction:

Pulmonary masses represent a great challenge for diagnosis
especially when they are asymptomatic or when the symptoms
are not related to respiratory system like peripheral masses
which invade nearby structures (1) e.g. chest wall or intercostals
nerves, here the difficulty is to understand the patients that
they have a major chest problem and to make them to accept
to do an investigation like needle aspiration (2). Fine Needle
Aspiration Cytology (FNAC) of pulmonary masses is one of
the diagnostic methods which had been used since long time
(1,2) and it is considered to be relatively safe and valuable
method since it can diagnose tumors which do not require
surgical intervention and can be treated by chemo-radiotherapy
like Lymphoma and small cell carcinoma (1-3).

The aim of this study is to concern on (FNAC) of pulmonary
masses regarding benefits, precautions and patient’s preparation
to avoid possible complications.

Patients and Methods:

A prospective study is carried out from December 2008 to July
2015 on 45 patients presented with pulmonary masses; the
study group was collected from the Department of the thoracic
and vascular surgery at Al-Yarmmok teaching hospital and
from the private sector. All selected patients have either
lung masses in close contact with chest wall (Sub pleural) or
masses which are away from central airways that make them
not approachable by Bronchoscope. 12 patients of the study
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sample underwent investigations previously but with negative
results (seven patients underwent flexible bronchoscope by
other doctors, three patients underwent Fine Needle aspiration
cytology (FNAC) and Sputum cytology was done for two
patients).

The FNAC was done as an outpatient procedure under local
anesthesia, after history taking and clinical examination
Bleeding and Clotting times were checked and any abnormality
of coagulopathy was corrected, chest film was studied to decide
which mass is in close contact with chest wall (Sub pleural) to
be approached directly i.e. not under CT scan guide depending
on determination of surface anatomy landmarks of the mass
relation to the outer chest wall obtained from chest film and
CT scan film which was done for patients to indicate the exact
site and size of the mass, this method is less time consuming
for the CT scan department and decreases Radiation exposure
of the author during sampling, while those masses which lie
deep in lung were approached under CT scan guide.

All the aspirations (except one done by respiratory Physician)
were done by the author using spinal needle gauge 18 to
obtain good sample and 20 ml syringe to exert negative
pressure. Before doing the aspiration an 1.V cannula was
inserted to get an access to vascular system to be used if any
complication occurs. For elderly patients and/or in cases with
deep pulmonary masses a slow 1.V infusion of one Ampoule
Cyclokapron 250mg was given 30 minutes prior to aspiration
as a prophylaxis against pulmonary bleeding and haemoptysis.
For those patients with masses in close contact with chest wall
three samples of FNAC were taken from three different points
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depending on surface anatomy land marks to increase positivity
giving 5 minutes rest to the patient after each aspiration during
which the patient was monitored looking for the development
of any complication, while in CT scan guided cases only one
aspiration was taken, the aspiration was done with careful in
and out movement of needle with slight rotation to get good
sample of cells which were directly smeared on slides and
fixed by 95% alcohol and examined by two pathologist. If
any patient developed haemoptysis during or after aspiration
we also took sample of the coughed-up blood and fix it on
separate slides and send it for examination looking for
accompanied malignant cells which may be shed from the
mass secondary to pricking it by the needle and this will help
to increase positivity rate. After FNAC all patient were kept
under observation for two hours looking for development of
any complication and after that they were discharged to home
when they were in good condition depending on clinical chest
examination and pulse oximetery reading of oxygen saturation
and they were also checked again on next visit two days later
when the results of cytology was obtained, chest film was done
for four patients when the development of Pneumothorax was
suspected but they were all negative.

Results:
The criteria of patients involved in this study and the obtained
results were summarized in Table-1 below:-

Table-1: Patient criteria and obtained results from the study.

Frequency Percentage
Gender Male 28 62%
Female 17 38%
Age o,
distribution/ y 50-59 15 33%
60-69 18 40%
70-79 12 27%
FNAC outcome Positive/Primary Lung 3 6.7%
cancer/ Lobectomy
Positive/Primary Lung o
cancer/ChemoRx. 3 68.9%
Positive/ Metastatic o
Lung Tu. /ChemoRx. 2 4.4%
Positive/Malignant o
Thymoma/ChemoRx. 1 2.2%
Positive/ Lymphoma/ o
Chemotherapy 3 6.7%
Negative inconclusive 5 11.1%
results e
Complications Pneumotl}orax ./ Chest 3 6.7%
tube insertion
Haemoptysis / self 14 31.1%
limiting e
Mild chest pain 13 28.9%

Most patients involved in this study were male with the age
distribution towards older age groups. Positive results were
obtained in 40 patients (88.9%) of the study group and they
were treated as it was presented in the table. Lobectomy was
done by the author in three cases (6.7%) while the rest of 37
patients (82.2%) sent for chemotherapy. Regarding Negative
result cases the author lose contact with three patients, the
fourth patient was proved to be malignant by another attempt
of FNAC done by other doctor while the fifth patient proved
to be malignant by an open lung biopsy which was also done
by another surgeon.

No Mortality from the procedure. Regarding complications
which were developed Pneumothorax was seen in three cases,
the first patient was 76 year old man and the FNAC was done
by the author, he had emphysematous changes on CT scan film
and he developed Pneumothorax 15 minutes after procedure
and he was admitted to hospital and chest tube was inserted.
Regarding the second patient she was 64 year old female the
FNAC was done by another Physician and when Pneumothorax
was developed they referred her to thoracic department and the
chest tube was inserted by the author while the third patient
had developed Pneumothorax secondary to FNAC done in
another center and he escaped from diagnosis and since the
result of FNAC was negative and when he was being prepared
for another attempt of FNAC under CT scan guide the author
discover presence of pneumothorax, for this patient a chest
tube was inserted first and the FNAC was done one hour later
under CT scan guide and the result was positive for malignancy.
Haemoptysis was developed in 14 patients (31.1%), it lasted
for few minutes and patients were treated by lying the FNAC
side down and slow 1.V infusion of one ampoule Cyclokapron
500mg. Mild local chest pain was developed in 13 patients
(28.9%) and it was self-limiting.

Regarding the method of aspiration in 26 (58%) patients they
had masses in close contact with chest wall (Sub pleural),
therefore; the aspiration was done directly without CT scan
guide, of these 26 cases three patients (11.5%) yielded negative
or inconclusive results (diagnostic accuracy 88.5%) while the
rest of 19(42%) patients the aspiration was done under CT
scan guide because their masses were lying deep in pulmonary
parenchyma and of these group two of them (10.5%) had
negative inconclusive results (diagnostic accuracy 89.5%)
(Fig-1 below).
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B 152 patients (58%) FNAC done without CT scan guide
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19 patients (42%) FNAC done under CT scan guide

Figure-1: Methods of FNAC. -7-

Discussion:

Pulmonary masses either primary or secondary represent
a great health challenge world-wide and FNAC represents
one of the valuable method to reach diagnosis and initiate
treatment (1-3). Regarding gender distribution in our study
62% of patients were male this is near to the result in other
study(1) which is 65% male, another study(2) shows 78% male
incidence which is higher than our results and it may be due to
social and cultural differences. Peak age incidence in this study
was 60-69 year (i.e. the age incidence towards more older age
group) while in other studies (1, 2) there were patients included
with less than 40 year while the peak age incidence was (50-
59 year)(i.e. more younger age group) this can be explained
by better health system in other countries which enable them
to discover cases at earlier stages. Regarding the results of
this study, it yielded 88.9% positive rate for different types
of malignancy and it was possible to do curative lobectomy
for three patients who were picked up early in the course of
their illness while the other cases were diagnosed late, this
represent a good results in comparison to other study (Review
Article) (4) which consider any success rate above 85%
is satisfactory, in other study a diagnostic accuracy of 90%
was recorded (5). Regarding inconclusive results the author
tried his best to keep contact with those patients to follow
up them and two of them were diagnosed to be malignant by
other doctors, similar inconclusive results were found in other
studies(4,5) but the patients outside continue their follow up
in the same center, therefore; no cases were lost. Regarding
complications, Pneumothorax was reported in three patients (
6.7% ) and it was treated by chest tube insertion, of these three
cases pneumothorax was developed only in one case from
those patients who the author did FNAC for them by himself,

the other two cases of pneumothorax had developed when
FNAC were done by other doctors but they were included
in the study because their follow up was done by the author,
this result is considered good percentage in comparison to
other studies were higher percentage of pneumothorax was
reported like (54%)(6), (27.2%)(7) and (26% even with the
use of different size spinal needles)(8). Another study which is
a Review Article( reported that the incidence of pneumothorax
is variable from 0-61%, but in experienced hand it must be
less than 20%, Chronic Obstructive Pulmonary Diseases, deep
or non-pleural based or small lesions were associated with
increased incidence of pneumothorax)(4). Haemoptysis was
reported in 31% of cases in this study and it was self-limiting
and did not associated with major complain but it was higher
than what were reported from other studies (2 %( 9), 8.8 %(
10),2.3%(11)) and may be probably due to the use of bigger
diameter needle in this study (FG-18) in comparison to other
studies (1-7,9,10) who used smaller diameter spinal needles
and the policy to do multiple punctures in non-CT scan guided
group of patients.

Local chest pain after FNAC was reported in 28.9% of cases
and also it was also self limiting and comparable to what
was reported in other studies 18 %( 9).Regarding method of
aspiration in this study a diagnostic accuracy of FNAC without
CT guide was 88.5%, for other study with same condition it
was (84.5%) (12). While the diagnostic accuracy of FNAC
under CT guide in this study was 89.5% which is comparable
to results obtained from other studies (95%) (1), (87.7%) (11).
There are other complications were reported in other studies
like Haemothorax (6, 13) and dyspnea (14) syncope and
recurrent laryngeal nerve palsy (6), but these complications
did not occur in this study.

Conclusion:

Fine Needle Aspiration Cytology is relatively safe and valuable
method for diagnosis of pulmonary mass lesions that can help
doctors to avoid unnecessary operations when chemotherapy is
the main stay of treatment as in cases of Lymphoma and Small
cell lung carcinoma while in other cases like Primary squamous
cell Lung cancer we can establish diagnosis from FNAC and
later to plan either to go to curative surgery if the general
condition of the patient is satisfactory or send the patient to
chemotherapy. Important points that patients must be prepared
well regarding their general condition and coagulopathy status,
also when any doctor who intend to do FNAC must either be
trained well to deal with possible complications which might
occur or be backed up with a thoracic unit that can offer help
when it is required.
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