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Abstract

Background: The introduction of modern diagnostic imaging
techniques, mainly USG and CT scan now has enabled the detection
and location of lesions in sites which are not easily accessible to
surgical biopsies, besides offering vast opportunities for fine needle
aspiration of the deeper structures. Aims & Objective: study the
cytomorphilogical features of intra abdominal mass and thoracic
lesions, categorise them organ wise and also as inflammatory, benign
and malignant lesions and correlate histopathologically whenever
possible. Material and Methods: present study conducted on total
114 guided aspirations under ultrasound/CT scan in radiology
department and cytologically evaluated in Department of Pathology,
Maharani Laxmi Bai Medical College, Jhansi between august 2016
to august 2018. Results: Adequacy rate was 95.61%. maximum no.
of cases-36 (31.57%) were of liver masses, followed by 24 (21.05%)
cases of gall bladder masses and 17 (14.91%) of lymphadenopathies.
Among the thoracic region, lung tumors comprises maximum no. of
cases 19 (16.66%). Rest of the cases were from the ovary 6 (5.26%),
04 (3.50%) cases GIT, 4 (3.50%) from each from CBD and kidney, 1
(0.88%) from intra-abdominal testis and 3 (2.63%) cases were grouped
as miscellaneous. 96 cases were subjected to histopathological
examination.There is overall sensitivity was 91.80%, specificity
97.37% and diagnostic accuracy was found to be 94.9%. Conclusion
- guided FNA is a rapid, accurate, economical and safe diagnostic
procedure for deep-seated mass and post procedure complications
are few.
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Introduction

The pre-operative evaluation of deep, abdomino-
pelvic masses and thoracic region lumps is often
difficult and always remain as an enigma in
surgical practice. Most of the intra abdominal and
thoracic-region masses are non-palpable and even

This work is licensed under a Creative Commons
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if they are palpable, the idea of their size, shape
and the extent of the lesion is not possible and the
distinction between malignant and nonmalignant
lesions and particularly inflammatory lesions is also
necessary. The introduction of modern diagnostic
imaging techniques, mainly ultrasonography
(USG) and CT scan now has enabled the detection
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and location of lesions in sites which are not easily
accessible to surgical biopsies, besides offering vast
opportunities for fine needle aspiration of the deeper
structures. Fine needle aspiration cytology (FNAC)
is nowadays a widely used tool for the diagnosis
of superficially palpable lesions, as well as deep
seated lesions of the abdomen [1]. The technique
is relatively painless and reliable, produces speedy
results and is cheap [2]. The techniques of image
guided FNAC not only permit precise anatomical
imaging and targeting of lesions, but also allow
planning of a safe access route, with constant
visualization of the needle tip during insertion,
thereby reducing the risk of complications [3]. CT
was used before the FNAC to measure the density
of the lesion, to accurately localise it and to plan the
approach [4].

Therefore, various imaging modalities like
fluoroscopy, Computed tomography (CT) and
Ultrasonography (USG) are used as a guide for fine
needle aspiration [5]. Ultrasound guided FNA is
a rapid, accurate, economical and safe diagnostic
procedure in which any structure visualized can
be reached quickly and precisely by a fine needle
in any desired plane with constant visualization of
needle tip during insertion [6]. On the other hand,
post procedure complications are fewer except
for pneumothorax, pulmonary hemorrhage, and
heamoptysis in a small percentage of cases [7].

The present study was undertaken with the
aim of evaluating the overall utility of ultrasound
and CT guided FNAC in the diagnosis of intra-
abdominal lesions and thoracic region lumps in
Bundelkhand area of Uttar Pradesh.

Materials and Methods

The cross sectional study conducted on total
114 patients in Department of Pathology, Maharani
Laxmi Bai Medical College, Jhansi between august
2016 to august 2018.

Mass to be aspirated waslocalized by ultrasound/
CT scan and 22 gauge lumbar puncture needle
attached to tightly fitting 20 cc glass syringe (with
piston closed) was taken. The needle was then
disconnected and needle contents were placed on
one or more microscopic glass slides and spread.For
wet fixation slides were immediately immersed in
95% alcohol + Diethyl Ether in 1:1 ratio by volume.

Staining of Smear: Stain with May-Grunwald-
Giemsa (MGG) and alcohol fixation, followed by
staining with Papanicolaou.

Result and Discussion

114 ultrasound and CT-guided fine needle
aspirates from various intra-abdominal and
thoracic region lumps were performed and
evaluated cytologically. Aspirates were sampled
from liver, gall bladder, lymph nodes, ovary,
kidney, gastrointestinal tract, intraabdominal testis
and lungs.

Maximum number of cases in the study group
were of elderly age ie. > 60 yrs (39.47%) and
minimum number of cases were seen in age group
0-10 yrs (1.75%). Age of the patients under study
ranges from 6 yrs to 75 yrs. This is correlated well
as malignancies are more common in elderly age
group. Number of male patients (55.26%) were
more than female patients (44.74%). (Table 1).

Table 1: Sex Distribution of cases

Gender No. of cases Percentage
Male 63 55.26%
Female 51 44.74%
Total 114 100.00
Table 2: Age Distribution of cases
Age group (in yrs) No. of cases Percentage
0-10 02 1.75%
11-20 03 2.63%
21-30 06 5.26%
31-40 08 7.01%
41-50 14 12.28%
51-60 36 31.5%
>60 45 39.47%
Total 114 100.00%

Out of 114 cases, 36 (31.57 %) were of liver masses,
constituting for the single largest group, followed
by 24 (21.05%) cases of gall bladder masses and
17 (14.91%) of lymphadenopathies. among the
thoracic region, lung tumors comprises maximum
no. of cases 19 (16.66%). rest of the cases were from
the ovary 6 (5.26%), 04 (3.50%) cases git, 4 (3.50%)
from each from cbd and kidney, 1 (0.88%) from
intra-abdominal testis and 3 (2.63%) cases were
grouped as miscellaneous where exact diagnosis of
organ was difficult (Table 2).

In previous studies where all intraabdominal
organs were considered, liver constituted the single
largest group subjected to FNAC, Bharti M Jha et
al. (2000)[8].

In our study adequate aspirates were obtained
in 109 cases (95.61%) and inadequate aspirates in
5 cases (4.39%) (Table 3).
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Table 3: Comparison of adequacy of material on ultrasound, CT
guided FNAC by various workers and present study

S. No. Workers Adequacy rate
1. Shukla VK et al. (1997) [9] 95.00%
2. Ratan Konjengbam et al. (2017) [10] 99.21%
3. Present study (2018) 95.61%
Liver

The present study includes 36 patients of liver
lumps, who presented with right hypochondrial/
epigastric mass. Diagnostic aspirates were obtained
in 34 cases with adequacy of 94.44%. Most of the
lesions of liver were benign 20 (58.82%) cases out
of which 10 (29.41%) were diagnosed as pyogenic
abscess and 5 (14.71%) as hydatid cyst and 3 (8.82%)
as granulomatous lesion, 2 (5.8850) as non specific
benign lesion. 14 (41.18%) lesions were malignant
consisting 10 (29.41%) cases as metastatic carcinoma
and 4 (11.76%) as hepatocellular carcinoma.

Histopathology was done in 29 cases, one case
was found to be false negative and the overall
accuracy of FNAC in liver lumps was found to
be 96.55%.

Table 4: Diagnostic accuracy by various workers in Hepatic
lesions

S. No. Workers Adequacy rate
1. Kanica Jha et al. (2018) [11] 94.74%
2. C.V.Reddy et al. (2011) [12] 92.8%
3. Present study (2018) 96.55%

Results of present study is in accordance with
Kanica Jha et al. (2018) [11] (Table 4).

Gall bladder

In present study 24 cases of gall bladder lump
were subjected to FNAC, adequate material was
obtained in 23 cases (95.83%).

Cytodiagnosis revealed all the cases as malignant
(adenocarcinoma). Histopathological correlation
was done in all 23 cases and one false positive result
was obtained. So, overall accuracy of gall bladder
lumps in our study was 95.65%.

Table 5: Diagnostic accuracy of various workers in GB lumps

S. No. Workers Adequacy rate
1. Nikhilesh Kumar et al. (2015) [13] 95.3%
2. Paresh Singhal et al. (2015) [14] 95.3%
4. Present study (2018) 95.65%

Diagnostic accuracy in present study is in
accordance with the results of Nikhilesh Kumar
et al. (2015) [13] study (Table 5).

Intraabdominal and Mediastinal lymph nodes

In the present study 17 cases of intraabdominal
and mediastinal enlarged lymph nodes were
subjected to FNAC, adequate material was obtained
in 16 cases (94.12%).

On cytodiagnosis, 3 (18.75%) cases were
tubercular, 7 (43.75%) reactive hyperplasia,
1 (6.25%) non hodgkin lymphoma, 1 (6.25%)
Hodgkin lymphoma and 4 (25.0%) metastatic
adenocarcinoma.

Histopathological examination was done in all
cases to confirm FNAC findings. One false negative
result was obtained. So, overall accuracy for intra-
abdominal and mediastinal enlarged lymph nodes
in our study was 93.75%.

Table 6: Diagnostic accuracy of various workers in LN Masses

S. No. Workers Adequacy rate
2. Bohle and Zoller (2013) [15] 92%
3. Present study (2018) 93.75%

Diagnostic accuracy in our study is in accordance
with the results of Bohle and Zoller (2013)[15] study
(Table 6).

LUNG

In the present study 19 cases of lung masses
were subjected to FNAC, adequate material was
obtained in all cases (100%).

On cytodiagnosis, 2 (10.53%) cases were found
to be non-specifically benign conditions and 17
(89.47%) were malignant. Out of 17 malignant
cases, 11 (57.90%) cases were diagnosed as
adenocarcinoma lung, 5 (23.31%) were as squamous
cell carcinoma and 1 (5.23%) case as small cell
carcinoma of lung.

Histopathological examination was done in 12
cases to confirm FNAC findings. One false negative
result was obtained. So, overall accuracy for lung
masses in our study was 91.67%.

Table 7: Diagnostic accuracy of various workers in LUNG
Masses

S. No. Workers Accuracy rate
1. Sumana Mukherjee ef al. (2010)[4] 95%
2. S.K. Mondal et al. (2013)[16] 95%
3. Present study (2018) 91.67 %

Diagnostic accuracy in our study is in accordance
with the results of Sumana Mukherjee et al. (2010)
[4] and S.K. Mondal et al. (2013)[16] study (Table 7).
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Ovary

Total 6 cases were presented with ovarian
masses and FNAC was performed in all cases of
them. Smears were prepared directly and from
cytocentrifuged deposits. Adequate material was
obtained in 5 cases (83.33%). On cytodiagnosis
2 cases (40.00%) were serous cystadenoma,
1 (20.0%) mucinous cystadenoma. 1 (20.00%) TB
salphingo-oophritis and 1 (20.00%) papillary serous
cyst adenocarcinoma. Histopathology was done in
all of them. There was one false negative case. So,
overall accuracy for ovarian masses in our study
was 80.00%.

Table 8: Diagnostic accuracy of various workers in Ovarian
masses

S. No. Workers Adequacy rate
2. Gajender Singh et al. (2016)[17] 84.2%
3. Present study (2018) 80.00%

Diagnostic accuracy in our present study is
inaccordance with the results of Gajender Singh
et al. (2016) [17] study (Table 8).

Kidney

In present study 2 cases of renal masses were
subjected to FNAC, out of which 1 (50%) renal cell
carcinoma and 1 (50%) was an inflammatory lesion.
Histopathological correlation was done in all
2 cases and no false negative results were obtained.
Thus, the overall accuracy of renal masses in our
study was 100%.

Table 9: Diagnostic accuracy of various workers in Renal masses

S. No. Workers Adequacy rate
2. Garcio Solano ef al. (2008) [18] 100.00%
3. Present study (2018) 100.00%

In present study higher accuracy may be due to
small number of cases and better localization of
renal lumps in patients due to advanced stage of
the disease (Table 9).

GIT

4 cases of GIT lumps were subjected to FNAC,
out of which 2 (50%) were benign lesions of
inflammatory etiology, 1 (25%) adenocarcinoma
colon and 1 (25%) adenocarcinoma esophagous.
Overall accuracy was found to be 100% on HP
correlation.

Table 10: Diagnostic accuracy of various workers in GIT lesions

S. No. Workers Adequacy rate
2. Harshna V. Vadval et al. (2017) [19] 99.5%
3. Present study (2018) 100%

In our study accuracy is higher, which may be
due to small sample size and better localization of
lump (Table 10).

CBD

In present study 2 cases of CBD masses
were subjected to FNAC, out of which 1 (50%)
cholangiocarcinoma and 1 (50%) was non-specific
inflammatory lesion. Histopathological correlation
was done in all 2 cases and no false negative results
were obtained. Thus, the overall accuracy of CBD
masses in our study was 100%.

Table 11: Diagnostic accuracy of various workers in CBD

S. No. Workers Adequacy rate
1. Saori Onda et al. (2016)[20] 87.00%
2. Present study (2018) 100.00%

In present study higher accuracy may be due to
small number of cases and better localization of
lumps.

Intraabdominal testis

One case of intraabdominal testis was subjected
to FNAC and was diagnosed as embryonal cell
carcinoma. The histopathological correlation
confirmed the diagnosis, thus rendering accuracy
rate to be 100%.

In our study accuracy is higher, which may be
due to small sample size.

Miscellaneous

3 cases kept in miscellaneous group were
subjected to FNAC, out of which 1 case was
metastatic adenocarcinoma (peritoneal), 1 was
periampullary carcinoma and 1 case was non-
specific inflammatory lesion on cytodiagnosis.
Histopathological correlation was done in all the 3
cases. One false negative case was obtained. Thus,
the diagnostic accuracy for miscellaneous group in
our study was 66.67%.

It was concluded that percutaneous
transabdominal and transthoracic fine needle
aspiration cytology under ultrasound guidance is
a safe and highly reliable method, particularly for
malignant lesions. Itis highly accurate, yielding few
false negative results and it is relatively painless,
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inexpensive and easily repeated and no serious
complications occur after the procedure.

Overall 114 patients were subjected to FNAC, out
of which 109 aspirates were adequate. So, adequacy
rateinour study was 95.61 %. 96 cases were subjected
to histopathological examination. Amongst these,

5 cases were found to be false negative and 1 case
was false positive. There is overall sensitivity was
91.80%, specificity 97.37%. The positive predictive
value came out to be 98.25% and negative predictive
value 88.10%. The overall diagnostic accuracy of
fine needle aspiration cytology in the present study
was found to be 94.9% (Table 12).

Table 2: The Diagnostic accuracy of FNAC in Intraabdominal & intrathoracic Masses

Adequate Inadequate Histo- Diagnostic
S.no. Site of lesion Total FN?AC FNXC pathological Tr.u‘e Fa‘l Se Fals? acf.lnracy
No. % No. % No. % correlation positive - positive  negative (validity)
1. Liver 36 3158% 34 9444% 02  5.56% 28 09 00 01 96.56%
2. Gall bladder 24 21.05% 23 9583% 01 4.17%- 23 22 01 00 95.65%
3. Lymphnode 17 14.92% 16 9412% 01  5.88% 16 06 00 01 93.75%
4. Lung 19 16.67% 19 100 00 - 12 11 00 01 91.67%
5. Ovary 06 526% 05 8333% 01 16.67% 05 01 00 01 80%
6. GIT 04 351% 04 100 00 - 04 02 00 00 100
7. Kidney 02 1.75% 02 100 00 02 01 00 00 100
8. CBD 02 1.75% 02 100 00 02 01 00 00 100
9. Testis 01 0.88% 01 100 00 01 01 00 00 100

Fig. 2: Hepatocellular Carcinoma (MGG, 40x)
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Fig. 5: Photomlcrograph of Ovary, Serous Cyst Adenocarcinoma (H & E,10x)
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Fig. 6: Photomicrograph of Teétis, Mixe

Summary and Conclusion

The present study was conducted on 114 patients
of intrabdominal and intrathoracic masses attending
OPD/wards of Maharani Laxmi Bai Medical
College Hospital, Jhansi. The diagnostic accuracy
and efficacy of fine needle aspiration cytology were
compared with histopathology wherever possible
and following conclusion were drawn:

1.

FNAC isa safe, OPD procedure, which can be
used as a diagnostic tool for intraabdominal
an intrathoracic masses.

Procedure is easily acceptable by the patient.

Itis arapid diagnostic procedure; the average
time taken to establish the diagnosis is 1 hr,
so the treatment can be started at the earliest.

Problem of hospitalization and unnecessary
surgery for diagnostic purposes are reduced.

Procedure can be repeated without any ill
effect where initial smears were inconclusive.

Ultrasound/CT guidance of FNAC increases
the diagnostic yield in significantly higher
number of cases and reduces repetitions,
especially of deeper organs.

FNAC of intra abdominal lumps was
conducted on patients belonging to all age
group from 6 years old child to a 75 years
old.

In our study group number of male patients

(55.26%) were more than female patients
(44.74%).

10.

11.

12.

13.

14.

15.

16.

17.

18.

Cytodiagnosis revealed that malignancy was
more common lesion in patients of elderly
age group.

Frequency of organ involvement in this study
was maximum with liver (31.57%) followed
by gall bladder (21.05%), lymph nodes
(14.91%), lung (16.66%) and ovary (5.26%).
However, samples were also obtained from
kidney, GIT, CBD and intraabdominal testis.
The adequacy of material in the study was
95.61%.

The overall diagnostic accuracy (validity) of
the study was 94.9%.

The sensitivity of the study was 91.80% and
specificity 97.37%.

The positive predictive value of the present
study was 98.25% while the negative
predictive value was 88.10%.

Pre-operative confirmation of malignancy
and planning type of surgery accordingly
could be done with the help of FNAC.
Inoperable cases with contraindication for
surgery with malignancy, FNAC can help in
guiding radiotherapy and other modalities
of treatment.

FNAC can also be used to detect local
recurrence and metastasis in post operative
and post radiation follow up cases.

The aspirated material can be subjected to
other modalities of study like immunological
cytogenetics and microbiological depending
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as per need of the cases, which add to
diagnostic accuracy of FNAC.

19. Cytological features following FNAC
can very accurately differentiate between
primary and secondary tumors in liver. High
yield of accuracy can also be seen in cases of
renal and GIT lesion.

20. Few drawbacks were faced when inadequate
sample was obtained in some cases.

To conclude in our study, ultrasound/CT guided
FNACs proved to be a simple, safe, quick, cost
effective and a very reliable method of evaluating
intraabdominal and intrathoracic masses with a
very high adequacy, sensitivity as well as accuracy
in distinguishing benign lesions from malignant
neoplasms and rendering a diagnosis in a short
span of time thus proving to be a patient friendly
investigation.
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