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ABSTRACT

B ackground: Diagnosis of intrathoracic masses is a dif-
ficult challenge for clinicians. The compact anatomical
arrangement of the mediasƟnumwith diverse pathologies is
usually encountered. The present study was done to deter-
mine the efficiency of computed tomography (CT) guided
Fine-Needle AspiraƟon Cytology (FNAC) in the evaluaƟon of
various thoracic mass lesions

Methods : A total of n=46 paƟents presenƟng as
intrathoracic mass lesions, confirmed on contrast-enhanced
CT, were included in the study. A commercially available
CT (Ingenuity 128 slices, Philips) was used for biopsy. All
paƟents were subjected to detailed clinical history and
physical examinaƟon. InvesƟgaƟons: Complete blood count,
Erythrocyte sedimentaƟon rate, bleeding Ɵme, cloƫngƟme,
Prothrombin Ɵme, AcƟvated parƟal thromboplasƟn Ɵme,
HIV and HbsAg, Chest X-ray postero Anterior view, and
Lateral view done in all cases. Chest X-ray AP view and
Ultrasound was done wherever needed. Plain and contrast
CT was done in all cases before FNAC.

Results: The posiƟve diagnosƟc yield in our study is
noted in 45 of the 46 paƟents(97.82%); the posiƟve yield
for malignancy was 89.13% (41 of 46 paƟents), benign
in8.69 % (4/46), and undiagnosed in 1/46 (2.17%). Out of
46, 40(86.96%) were parenchymal lesions and 6(13.04%)
were mediasƟnal lesions. Out of 40 parenchymal lesions,
38/40(95%) were malignant, which consisted of 55.3%
Squamous cell carcinoma, 28.9% Adenocarcinoma.

Conclusion: FNAC is useful for obtaining samples for
the diagnosis of focal pulmonary infecƟons, even in
immunocompromised paƟents, and planning appropri-
ate chemotherapy opƟons in lung cancer and metastaƟc
lesions.CT-guided FNAC is an iniƟal approach for the diag-
nosis of small pulmonary nodules of less than 20mm, aiding
in early diagnosis and treatment intervenƟons improving
prognosis.

KEYWORDS: Computed tomography (CT), Fine-Needle Aspi-
raƟon Cytology (FNAC), Intrathoracic Masses, MediasƟnum

INTRODUCTION

The diagnosis of intrathoracic mass lesions by transtho-
racic needle aspiraƟon was first performed over a cen-
tury ago. The idea to obtain Ɵssue fragments through a
needle introduced into abnormal Ɵssue was employed by
Kun (1847), Lebert (1851), Muntrie (1886), to obtain cells
and Ɵssue fragments to diagnose cancer. [1]In 1883 Ley-
den used a similar technique for obtaining microorganisms
causing pneumonia. [2]Almost every Ɵssue can be sampled
with this technique requiring neither anesthesia nor the
expensive intervenƟon of a surgeon. [1]In the United King-
dom in1927,Dudgeon and Patrick proposed the needling of
tumors as a means of rapid microscopic diagnosis. [1]With
the recent advances in techniques such as Computed Tomog-
raphy (CT), the use of Fine-Needle AspiraƟon Cytology
(FNAC) in the diagnosis of neoplasms and infecƟons of
the lung. CT permiƩed precise anatomical localizaƟon of
”masses” and their relaƟonship with major vessels and plan
the appropriate approach. CT also facilitated detecƟng small
pulmonary nodules which could be overlooked on a plain
radiograph. [3] The iniƟal use of FNAC was to confirm clin-
ical suspicion of local recurrence or metastasis or known
cancer without subjecƟng the paƟents to further surgical
intervenƟons. [1]However, in recent years it is being exten-
sively and successfully used for primary diagnosis of tumors
both benign and malignant. [1] Because it is a relaƟvely pain-
less and inexpensive procedure, and its accuracy is reaching
that of histopathology in providing an unequivocal diagnosis.
Haaga and Alfridi did the first CT-guided fine needle biopsy
in 1976. [4, 5]A team approach,comprising of a Pulmonolo-
gist, Radiologist, and aCytopathologist is ideal for the success
of FNAC. [6] The diagnosƟc rate of FNAC of lung lesions was
shown to be sensiƟve than the bronchoscopic yield. [7]Low
risk of complicaƟon allows FNAC to be performed as an office
procedure in the outpaƟent department and radiology the-
atres since CT-Guided FNAC is a simple diagnosƟc method of
relaƟvely low cost, with negligiblemortality and limitedmor-
bidity, and is more suitable for resource-poor countries. [8]

With this background we in the current study tried to eval-
uate the diagnosƟc accuracy of CT guided FNAC in intratho-
racic lesions in paƟents with thoracic lesions presenƟng to
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our Hospital.

MATERIAL AND METHODS

This cross-secƟonal study was conducted in coordina-
Ɵon with the Departments of Pulmonology, Radiology, and
Pathology. InsƟtuƟonal Ethical permission was accorded to
this study. WriƩen consent was obtained from all the parƟci-
pants of the study. Lesions not amenable to ultrasonography
guided biopsy or with negaƟve bronchoscopy are included in
this study.

Based on the inclusion and exclusion and sample size
calculaƟon using formula n=Z2pq/E2 if 3% of the populaƟon
is affected and the approximate populaƟon size is 500,000
then the sample size was n=45 we have included n=46 cases.

Inclusion criteria wereMedical contraindicaƟons for open
thoracotomy or paƟent refusal for thoracotomy, Inoperable
presumpƟve carcinoma in which Ɵssue diagnosis for preop-
eraƟve irradiaƟon or chemotherapywas required, Confirma-
Ɵon of localized benign disease, confirmaƟon of a suspected
malignancy/metastaƟc disease, unresolved pneumonia ,any
persistent localized lesion of the lung which could not be
diagnosed adequately by convenƟonal methods.

Exclusion criteria were Systemic bleeding tendency, Sus-
pected vascular lesion, Previous pneumonectomy on either
side,advanced or severe pulmonary hypertension, advanced
pulmonary disease or severe emphysema, the inability of the
paƟent to cooperate,suspected hydaƟd cyst and refusal for
consent.

Sample size EsƟmaƟon:Based on the inclusion and exclu-
sion and sample size calculaƟon using formula n=Z2pq/E2 if
3% of the paƟents are affected and the approximate popula-
Ɵon size is 500,000 then the sample size was n=45 we have
included n=46 cases.

A total of n=46 paƟents presenƟng as intrathoracic mass
lesions confirmed on contrast-enhanced CT were included
in the study. A commercially available CT (Ingenuity 128
slice, Philips) was used for biopsy. All paƟents were sub-
jected to detailed clinical history and physical examinaƟon.
InvesƟgaƟons: Complete blood count, Erythrocyte Sedi-
mentaƟon Rate, cloƫng Ɵme,bleeding Ɵme,prothrombin
Ɵme,acƟvated parƟal thromboplasƟn Ɵme,human immun-
odeficiency virus serology ,Chest X-ray posterianterior and
lateral view done in all cases. Chest X-ray AP view and ultra-
sound was done wherever needed. Plain and contrast CT
was done in all cases before FNAC. In all cases, an axial scan
of the area of interest was taken to locate the lesion. The
best approach was judged, and the skin puncture site was
marked with a radio-opaque marker. A CT secƟon at the
level of themarker was then taken. CT guidance was used to
measure the distance of the lesion from the chest wall and
pleura and the distance of aerated lung noted and direcƟon
of the needle for FNAC was decided. The area of interest
was then cleaned and draped as a sterile area.Subcutaneous
injecƟon of 2% xylocaine was used for local anesthesia at

the site of puncture. A 23 G Lumbar puncture needle
was inserted percutaneously during suspended respiraƟon,
direcƟng the Ɵp of the needle towards the lesion, avoid-
ing lung parenchymal puncture if possible and the char-
acter of the lesion was noted bynoƟng the consistency of
the lesion while the needle passed through the lesion. All
specimens obtained were immediately smeared and were
divided onto several slides to allow air drying and wet fix-
aƟon and these slides were sent to the cytology department
for staining with May-Grunwald-Giemsa (MGG) and Papani-
colaou stain by a cytotechnologist. Chest radiographs were
obtained 1-2 hours aŌerFNAC, with the paƟent in an erect
posiƟon to check for any development of pneumothorax. If
pneumothorax was observed, then depending upon the size
of the pneumothorax or paƟent’s clinical status, the paƟents
were either kept under observaƟon for 24 hours and chest
radiograph PA view was repeated or tube thoracostomy was
planned.

StaƟsƟcal analysis:StaƟsƟcal analysis was performedwith
the help of SPSS 22.0 soŌware on Windows format. Sta-
ƟsƟcal analysis included the usual descripƟve and univari-
ate analysis. Student t-test was used to compare conƟnuous
variables and the test was used to compare categorical vari-
ables p-value less than 0.05 was taken as significant.

RESULT

Out of the total of n=46 cases studied, there were n=34
males(73.91%) and n=12(26.09%) females details depicted
in Table 1 . The age range was from 14 years to 85 years and
the mean age was 56.84± 8.5 .

Age group in years Male Female Total (%)

< 20 1 0 1(2.17)

21 – 30 4 1 5(10.87)

31 – 40 2 0 2(4.35)

41 – 50 3 1 4(8.69)

51 – 60 7 3 10 (21.74)

61 – 70 8 5 13 (28.26)

71 – 80 6 2 8 (17.39)

81 – 90 3 0 3 (6.5)

Total 34 12 46 (100%)

Table 1: DistribuƟon of cases based on age groups

Cough was the most common symptom present in
38/46 paƟents (82.60%), followed by breathlessness
in 33/46(71.74%), fever in 24/46(52.17%), chest pain
in21/46(45.65%), weight loss in 21/46(45.65%), anorexia
in 20/46(43.48%), sputum in18/46(39.13%), hemoptysis in
9/46 (19.57%), wheeze in 6/46(13.04%), and hoarseness in
3/46(6.52%) and other symptoms in 7/46(15.22%).Table 2
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Diagnosis Malignancy Benign Undiagnosed

Cough 34 3 1

Sputum 18 0 0

Hemoptysis 9 0 0

Chest Pain 19 1 1

Dyspnoea 28 4 1

Wheeze 5 1 0

Fever 19 4 1

Hoarseness 3 0 0

Table 2: DistribuƟon of symptomatology in the paƟents
with the diagnosis

Anatomical locaƟon and the size of the lesion were
noted inFigure 1. There were n=40 parenchymal and n=6
mediasƟnal lesions. The most common site of the lesion
was the right upper lobe (n=12) in our study. The size of
the lesion varied from 1.3 – 7.1cm and the average size
of the lesion was 3.71cm. Most of the lesions (n=22),
were between 3-5cms, n=3 lesions were very small, less
than 2cms,with the smallest lesion measuring 1.3cm. N=14
lesions were between 2-3cms and n=7, were more than
5cms, with the largest lesion measuring 7.1

LLL = LeŌ Lower Lobe; LUL = LeŌ Upper Lobe; RLL = Right
Lower Lobe; RML = Right Middle Lobe; RUL = Right Upper
Lobe.

Past respiratory illness like COPD in n=15(32.61%),
Bronchial Asthma inn=1(2.17%), and history of Pulmonary
Tuberculosis in n=5(10.87%), were noted. Past History
of Hypertension seen in n=3(6.52%), Diabetes Mellitus
inn=1(2.17%) Hypertension, and Diabetes Mellitus in n=1
(2.17%).History of smoking was present in n=22(47.83%) of
which n=21(4.65),were beedi smokers and n=1(2.17%) was
a cigareƩe smoker History of tobacco chewing was present
in n=3(6.52%), history of alcohol consumpƟon was present
in n=24(52.17%) paƟents.

On physical examinaƟon pallor was present in n=16
(34.78%), clubbing in n=4(8.69%), cervical nodes in
n=2(4.35%) dilated chest veins in n=1(2.17%)paƟent and
increased JVP in n=1(2.17%). On systemic examinaƟon,
posiƟve respiratory signs like unilaterally decreased breath
sounds, rhonchi, Crepts, etc have been depicted in table 3
and abdominal findings like hepatomegaly in n=4 (8.70%)
were observed.Radiologically pleural effusion in (28.26%),
collapse (32.61%),consolidaƟon (21.74%), MediasƟnal
lymph node involvement in (26.09%), chest wall involve-
ment in (19.57%), mediasƟnal involvement in(17.39%) and
distant metastasis in (10.87%). Table 3

The posiƟve diagnosƟc yield in our study is noted in 45 of
the 46 paƟents(97.82%); the posiƟve yield for malignancy

was 89.13% (41 of 46 paƟents), benign in8.69 % (4/46),
and undiagnosed in 1/46 (2.17%). Out of 46, 40(86.96%)
were parenchymal lesions and 6(13.04%) weremediasƟnal
lesions.Out of 40 parenchymal lesions, 38/40(95%) werema-
lignant,which consisted of 55.3% Squamous cell carcinoma,
28.9% Adenocarcinoma,details are given in Table 4 .

Cytological Diagnosis Frequency (%)

Squamous Cell Carcinoma 21(45.65)

Adenocarcinoma 11(23.91)

Small Cell Carcinoma 1(2.17)

Tuberculosis 3(6.52)

Thymoma 1(2.17)

Small Cell Neuroendocrine carcinoma 1(2.17)

Seminoma 1(2.17)

Non-Hodgkin’s Lymphoma 1(2.17)

Hodgkin’s Lymphoma 1(2.17)

Chronic InflammaƟon. 1(2.17)

Nonspecific Malignancy 1(4.34)

Chondrosarcoma 1(2.17)

Inconclusive 1(2.17)

Table 4: Pathological DistribuƟonof Lesions aŌerCytologi-
cal Diagnosis

Fine needle aspiraƟon cytology was performed with a 23-
gauge spinal needle in all the 46 subjects under CT guidance.
The pathological spectrum of lesions on cytological exami-
naƟon was as shown in the Out of 22 smokers 17 had Squa-
mous cell carcinoma, 3 had adenocarcinoma, 1 had small cell
carcinoma and one had malignancy (Not Otherwise Speci-
fied). The diagnosis was possible in 45(97.8%) cases and the
complicaƟon rate was4.34% with pneumothorax occurring
in 2 paƟents which resolved spontaneously. No procedure-
related mortality was observed in our study.

DISCUSSION

An early, safe, and rapid method of evaluaƟon is needed
to diagnose the majority of intrathoracic lesions to plan or
insƟtute the most appropriate treatment protocols. Clinical
and imaging evaluaƟon can only indicate the probability of
malignancy or otherwise of these lesions. In the majority
of the studies, FNAC confirmed its place as a diagnosƟc
tool in the diagnosis of malignant and benign lesions and
differenƟaƟon ofmetastaƟcmalignancy, thereby helping the
selecƟon of specific treatment opƟons. It is superior to a
bronchoscopic evaluaƟon in diagnosing peripheral lesions
in the lung. [9]Despite these advantages, like any other
procedure, FNAC also has minor complicaƟons, which can
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Figure 1: Anatomical locaƟon of the lesions

Diagnosis

Malignancy Benign Undiagnosed

Crepts Present 16 0 1

Rhonchi Present 14 1 0

Breath Sounds

Normal 18 4 0

Decreased Unilaterally 23 0 1

Decreased Bilaterally 0 0 0

Pleural Effusion Present 11 1 1

Collapse Present 14 1 0

ConsolidaƟon Present 9 0 1

Table 3: Respiratory ExaminaƟon Findings

be managed conservaƟvely. In our study, the emphasis
was on evaluaƟng the diagnosƟc accuracy of fine-needle
aspiraƟon cytology of intrathoracic lesions and its aƩendant
complicaƟons, performed under CT guidance. Our study
showed a posiƟve cytodiagnosis in 45 of 46 paƟents, with a
diagnosƟc accuracy of 97.8%. M Bakhshayesh et al., studied
n=505 paƟents with pulmonarylesions who underwent CT-
guided transthoracic FNA biopsy. The biopsysamples were
adequate for diagnosis in 410 of 505 paƟents. 249 lesions
were malignant (60.7%) and 161(39.3%) were benign or
atypical. [10] S Mukherjee et al., [11] found n=90 out of a
total of 94 cases were malignant. They have pointed
out that if the size of lesions is greater than 3 cm the
diagnosƟc yields are higher. In our study the size of the
thoracic lesions ranged from 1.3 to 7.1 cm; 22 of the 46
paƟents presented with lesion sizes in the range of 3 to
5 cm. AspiraƟon samples were adequate for diagnosis in
45out of 46 of our paƟents.The success rate of sample
yield ranged between 80 to 100% and itsdiagnosƟc accuracy
is described to be high between 81 and 96 percent in

various studies.JP Singh et al. [12]in n=34 cases of thoracic
masses of sizes between 1.2 to 5.6 cm, CT-guided FNAC
yielded a cytodiagnosis in 29 paƟents’sizes between1.2
to 5.6 cm, CT-guided FNAC yielded a cytodiagnosis in 29
paƟents(85.3%). A Saha et al., [13] found the existence of
large lesions of range 5 to 10 cm. In the current study out of
the 46 subjects, 40 were parenchymal lesions and six were
MediasƟnal lesions. A diagnosis of Squamous cell carcinoma
was noted in 21 of 46 (45.65%)and Adenocarcinoma in
11 of 46 (23.91%) and Small cell carcinoma in one. In
this study three metastaƟc lesions, one each from breast,
prostate, and bone were noted. By FNAC it is usually
difficult to disƟnguish Squamous cell carcinoma, large cell
carcinoma, and Adenocarcinoma from each other, though
it doesn’t alter the basic treatment protocols. But FNAC
can differenƟate small cell carcinoma from non-small cell
carcinoma which has therapeuƟc implicaƟons. The study
followed the cytological diagnosis in conformity with the
WHO classificaƟon. [14]In the case of poorly differenƟated
carcinomas, the disƟncƟon between small cell versus non-
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small cell carcinoma was the sole criterion. [15]InteresƟngly
it was noted in our study that, out of 22 smokers 17
were diagnosed as Squamous cell carcinoma, three as
Adenocarcinoma, one had Small cell carcinoma, and one
malignancy (Not otherwise specified). In a similar study by
JP Singh et al., [12]the prevalence of malignancy noted was
81.8%; of the 27 cases of malignancy Squamous cell and
Adenocarcinoma were six each. Six paƟents had benign
diseases. In our study of 46 paƟents, 4.34% of complicaƟons
were noted. Two paƟents developed pneumothorax, which
was procedure-related, and managed conservaƟvely. Both
the paƟentswere elderly smokers, aged 62 and 60 years. The
size of the lesions was 4.7 cms (which was in proximity to the
chestwall) and 1.3cms, (whichwas away from the chestwall)
respecƟvely. A similar observaƟonnwasmade in the study of
184 paƟents byMGMostafa et al., [15] Only two (1%) paƟents
developed pneumothorax.

LimitaƟons of the current study:The sample size of this
study was small, and the study was conducted in a well-
equipped single terƟary care hospital the results may vary
from one place to the other place. More data with large
sample size may be required for generalizaƟon of results.
However, in small rural setups, the chest radiograph is sƟll
the simplest and most effecƟve tool in the earliest diagnosis
of intrathoracic mass lesions.

CONCLUSION

FNAC is useful for obtaining samples for the diagnosis of
focal pulmonary infecƟons, even in immunocompromised
paƟents, and planning appropriate chemotherapy opƟons
in lung cancer and metastaƟc lesions.CT-guided FNAC is
an iniƟal approach for the diagnosis of small pulmonary
nodules of less than 20mm, aiding in early diagnosis and
treatment intervenƟons improving prognosis. Procedural
complicaƟons were minor, viz., pneumothorax, which could
be managed conservaƟvely, thus making FNAC suitable for
an outpaƟent seƫng.
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