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ABSTRACT
The primary objective was to compare the results of computed tomography (CT) finding with that of cytology. The secondary
objective was to evaluate the safety of CT guided transthoracic Fine Needle Aspiration Cytolofy (FNAC) of lung lesions of
various sizes and locations. From December 2014 to June 2016, under CT guidance, FNAC of lung lesion was performed
on 64 cases attending KIST medical college and Kathmandu imaging diagnostic center. FNAC was performed by using
spinal anesthesia needle (22G/23G). Procedures were carried out under CT guidance. Smears were prepared by materials
obtained and were fixed in 95% alcohol. Dry as well as wet slides were prepared. The prepared slides were then examined
under light microscope by consultant pathologist. Sixty four patients were enrolled in present study. The age of patients
ranges from 24 to 87 year with mean age of 55.5 and male to female ratio of 2:1. Radiologically, out of 64 cases, 49 cases
were reported as malignant and 15 cases were reported as benign lesion. However, Cytologically, 39 cases were malignant,
22 cases were benign and 3 cases were suspicious for malignancy (no definite diagnosis established). The CT scan showed
Sensitivity of 97.4% to identify the malignant mass as compared to cytology findings. the Specificity, Positive and negative
predictive value were calculated as 63.6%, 82.6 and 93.3% respectively. CT guided fine needle aspiration cytology (FNAC)
is reliable procedure for evaluation of lung lesion. It is simple and safe procedure with high diagnostic accuracy for the
diagnosis of Lung cancer. Compared to biopsy, CT guided FNAC shortens the diagnostic interval and helps in differentiating
lung malignancy into different cytopathological types which aids in proper management of the malignant lesion.
Keywords: Computed tomogram, Cytology, FNAC, Lung mass.
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INTRODUCTION
Fine needle aspiration (FNA) is a method of taking
cytology sample by means of a fine needle attached
with a syringe.1 CT guided fine needle aspiration
cytology is an outpatient method used for the
evaluation of suspicious lung mass. It is simple
diagnostic method which offers quick and specific
diagnosis. At same time it is relatively safe method
with negligible mortality and limited morbidity.2
Hagga and Alfidi first reported computed tomography
(CT) guided biopsy in 1976. Since that time CT guided
FNAC is considered procedure of choice in the
evaluation of focal chest lesions where ultrasound
guided procedure is not possible.3 Ultrasound guided
© 2016, JCMC. All Rights Reserved

FNAC has been used as a diagnostic procedure of
peripheral lung mass but deep intrathoracic masses
cannot be imaged by ultrasonography.4 Though
FNA can be done for the lung lesion by different
radiological procedures like fluoroscopy, USG or CT
guidance, CT guided FNA had become popular due
to early localization of needle.5 While diagnostic
sensitivity has been higher for fluoroscopy guidance
(97%) than CT guidance (80%), there is a higher rate
of complications for FNAC in the former procedure.6
Whether the lesion is benign or malignant, clinical
data and radiological evaluation with CT might
help but does not provide definite diagnosis. The
31
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confirmation of CT finding regarding the nature of
the lesion can only be done by histopathological
diagnosis. Currently CT FNA for lesions of the lungs
and mediastinum is a widely practiced method,
where the facilities of standard imaging techniques
and cytopathology are available.7

After cleaning the surface with betadine and draping,
2% xylocaine is infiltred at the site of puncture
for local anesthesia. The spinal needle is inserted
directing tip of needle towards the lesion.

One of the major advantages of FNAC is detection of
tumor type like small cell carcinoma and lymphoma
which can be treated by chemotherapy rather
than surgery.8 The present study was performed to
estabilish accuracy, safety and pathological spectrum
of thoracic lesion using CT guided FNAC.
MATERIALS AND METHODS
Sixty four patients who underwent CT guided FNA
from Dec 2014 to Jun 2016 at Kathmandu imaging
centre or KIST Medical College, were identified
by radiological report review. All these patients
cytological report was traced from the pathology
department. CT guided FNA was done only for those
patients who are cooperative and are able to hold
breathe for short. Patients having bleeding tendency, Figure 2: CT shows mass with needle insitu showing
severe COPD, contralateral pneumonectomy or CT guided FNAC
coagulopathy .
Once needle tip is located in lesion, repeat CT of the
For FNAC usually 18 -22 G spinal needle is used. At area of interest is taken to check exact position its
first, radioopaque marker is kept on site of puncture tip.
and CT is done with marker to guide needle entry.
Stylet is removed, 20 cc syringe attached to three
way venoline and negative suction maintained and
aspiration is carried out. Slides are prepared and both
air dried and alcohol fixed (95%alcohol) smears are
made for cytological evaluation. Repeat scan of the
area of interest is taken to look for pneumothorax.
Data was compiled and statistical analysis was done
by using statistical package for the social sciences
(SPSS) version 17 program.
RESULTS

Figure 1: CT image shows well defined soft tissue
mass in left upper lobe
32

Sixty four patients were enrolled in present study.
The age of patients ranges from 24 to 87 years with
mean age of 55.5 years with male to female ratio
of 2:1. Radiologically, out of 64 cases, 49 cases
were reported as malignant and 15 cases were
reported as benign lesion. However, cytologically,
39 cases were malignant, 22 cases were benign
whereas 3 cases were suspicious for malignancy
(no definite diagnosis established). The CT scan
showed sensitivity of     97.4% to identify the
© 2016, JCMC. All Rights Reserved
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malignant mass as compared to cytology findings. Table 1: Demographic Description Of Study
The Specificity, positive and negative predictive
subheadings
Total
%
value were calculated as 63.6%, 82.6% and 93.3% Subject
no
respectively.  Kappa test value of 0.66 and p<0.001
indicated a good significant agreement of the results Age
Range
24-87
of CT and cytology. Diagnostic accuracy of CT was Sex
Male:Female
43:21 67.2:32.8
85.2%. Thirty nine cases were malignant, out of which
Right
35
54.7
adenocarcinoma and squamous cell carcinoma were Lung involve
Left
28
43.8
in equal number comprising of 12 cases each. Eight
cases of lung small cell carcinoma, 2 cases each large
Both
1
1.6
cell carcinoma and lymphoma were observed and 5 Lobe inRight upper
20
31.2
cases were diagnosed as lesions that were consistent volve
Middle
5
7.8
with Tuberculosis. Three cases were diagnosed as
Right lower
10
15.6
fungal infection.
Left upper
19
29.7
Table 2: Cytological Spectrum Of Disease
Left lower
8
12.5
Lingula
1
1.6
Histopathological diagnosis
Freq. %
More than one 1
1.6
Squamous cell carcinoma
12
18.8
Provisional Malignant
49
76.6
Adenocarcinoma
12
18.8
diagnosis
Benign
15
23.4
Small cell carcinoma
8
12.5
Cytological Malignant
39
60.9
Large cell carcinoma
2
3.1
findings
Benign
22
34.3
Lymphoma
2
3.1
Suspicious
3
4.6
Pulmonary tuberculosis
5
7.8
Sampling
Adequate
61
Inflammatory
5
7.8
Inadequate
3
Suspicious for malignancy
3
4.7
Negative for malignancy
Fungal infection
Abscess

10
3
2

15.6
4.7
3.1

Table 3: Comparison between radiological and cytological diagnosis
CT Diagnosis
Malignant
Benign
Total

Histology
Malignant
Benign
38(62.3%)
8(13.1%)
1(1.6%)
14(23%)
39(63.9%)
22(36.1%)

Total

p

Correlation

46(75.4%)
15(24.6%)
61

<0.001

Sensitivity=97.4
Specificity=63.6
PPV=82.6
NPV=93.3
Accuracy=85.2

Five cases developed pneumothorax (7.8%) and 1 case (1.6%) had hemoptysis and no one required
treatment.

© 2016, JCMC. All Rights Reserved
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Table 4: Complications
Complications
No complication
Pneumothorax
Hemoptysis

Frequency
58
5
1

Percent
90.6
7.8
1.6

DISCUSSION
The accuracy of CT guided FNAC in the diagnosis
of thoracic mass has been widely reported.9 It is
relatively safe and accurate means of diagnosing
benign and malignant lesions of the chest with
negligible mortality. Computed tomography (CT)
allows the performance of

significantly less than the 81.8% found in similar study
done by Singh et al. The prevalence of squamous
cell carcinoma and adenocarcinoma were similar
(18.8%) in our study similar to the study by Singh et
al which was 22%, but study done by Basnet et al
showed almost double the incidence of squamous
cell carcinoma compared to adenocarcinoma (50%
vs 28%) whereas study done by shrestha et al
showed higher incidence of adenocarcinoma. The
prevalence of small cell carcinoma was 12.5% in our
study which is similar to Puneet etal (11%) but very
much higher than in the study by JayaShankar et al
(3%).

Among the benign lesions, tuberculosis comprised
7.8% of our cases compared to 19.2% study done
fine needle aspiration biopsies in situations in which by Jacob et al. Inflammatory lesions and lymphoma
USG or conventional radiograph does not correctly were 7.8 and 3.1 %. Fungal lesion were 3(4.7%),
visualize the lesion or the needle track.10 FNAC abscess 2(3.1%). The present study showed high
is helpful in confirming the diagnosis (benign or degree of concordance rates of cytological diagnosis
malignant nature) which would help the clinicians with that of histological diagnosis.
in deciding the therapeutic management.11 In the
present study, all the patients were adults with In this study lung SOLs were located more on the
mean age of 55.5 with range of 24 to 87 years. All right side 35(54.7%) than left3 28(43.8%). Similar
results observed by Saha et al and Basnet et al6.
the patients were above 20 yrs of age.
Right upper lobe was most involved lobe comprising
There is male preponderance noted. Out of 64 of (31.2%) which doesnot match with study done by
cases there were 43 men (67.2%) and 21 were Prashant et al showing lingula as most effected lobe
women (32.8%) . This correlates with the fact that (42%). Most 17.2% of lesion were between 2.5 to 3
intrathoracic mass occurs most commonly in older cm where as >3 cm in study done by Prashant et al.
males.11 Singh et al (52%), Wallace et al(55.7%), There were only 3 cases below 1.5cm.
and Prashant et al(48.5%) showed similar incidence
while studies by Jacob et al(86.8%) , Ahmed et al Pneumothorax is the most frequent complication of
the procedure which was 7.8 % which is little high
(82.7%) found slightly higher male incidence .
compared to Gupta et al (1%), Shrestha MK et al (2%),
It has been mentioned that the diagnostic accuracy Basnet et al (4%), Sarker et al 13%. In most instances
of CT guided FNAC is between 66 to 97 percent.11 the patient can be discharged after a check x-ray
There was a diagnostic yield of 85.2% in CT guided and few hours of Observation. Pneumothorax was
transthoracic FNAC of our study. Sensitivity of this significantly lower than 42.7%, 29%, 20.9% and 11.8%
study was 97.4% and specificity was 63.6%. Positive seen in the studies conducted by Vansonnenberg et
and negative predictive value of this study were 82.6 al , Stanley et al, Santambrogio et al respectively.14
and 93.3% respectively. Similarly, Seemann MD et al There was hemoptysis in only one patient which
have reported the sensitivity of 88.9% and specificity doesnot require any surgical intervention.
of 60.9 in differentiating malignant from non
neoplastic lesion. Shrestha MK et al in their study
of 257 cases reported a sensitivity and specificity of
95.28% and 57.57% respectively. 13
Malignant pathology was seen in cytological study
in 63.9% cases and a benign pathology in 36.1%
case. The prevalence of malignancy in our study is
34
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