ROLE OF FINE NEEDLE ASPIRATION CYTOLOGY AND ZIEHL
NEELSEN STAINING IN DIAGNOSIS OF PATIENTS WITH
SUSPECTED TUBERCULOUS LYMPHADENITIS

Amina Gul, Saima Nadeem, Nuzhat Sultana, Momina Ali

ABSTRACT

Objective: To determine the role of Fine Needle Aspiration Cytology (FNAC) and Ziehl Neelsen staining in diagnosis
of patients with suspected tuberculous lymphadenitis

Methods: This cross-sectional study was carried out in the department of Pathology, Khyber Medical College Peshawar.
A total of 125 patients clinically suspected of having tuberculosis with well palpable and enlarged cervical lymph node
were included. Fine needle aspiration cytology was performed according to standard protocols. Cytological smears
were examined under microscope using hematoxylin and eosin stain (H and E) for the presence of granuloma, necrosis,
Langhans giant cells, plasma cells, lymphocytes, macrophages, and neutrophils. Smears stained with ZN stain were
examined under oil immersion objective for presence of Acid Fast Bacilli (AFB).

Results: Among 125 cases there were 33% male and 67% female patients with an age range of 1-55 years. Based on
cytomorphological findings, out of total 125 lymph node aspirates, 89% (111/125) cases revealed cytomorphological
features suggestive of tuberculous lymphadenitis. Out of 111 cases showing cytological picture of tuberculous lymph-
adenitis, most common cytomorphological pattern in our study was epithelioid granulomas with caseous necrosis in
69% (77/111) of the cases, followed by necrosis only without epithelioid granulomas 19% (21/111) cases and epithelioid
granuloma without necrosis in 12% (13/111) of the cases. Microscopic examination using Ziehl Neelsen stain revealed
AFB positivity in 65% cases (81/125) with high frequency (54%) among cases with caseous necrosis as compared to
cases without necrosis (11%).

Conclusion: Based on our study findings we conclude that in patients presenting with cervical lymphadenopathy
especially in developing countries where tuberculosis is endemic and where advanced diagnostic facilities are not
available, combination of fine needle aspiration cytology and Ziehl Neelsen staining is an alternate, non-invasive and

cost-effective out-patient technique for initial diagnosis of tuberculous patients.
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INTRODUCTION

Tuberculosis (TB), a chronic communicable
disease continues to be an important public health
issue affecting approximately one third of the world’s
population especially in the developing countries’. In
2014, tuberculosis was responsible for the death of
nearly 1.5 million people, representing a global mor-
tality impact larger than any other infectious disease?.
Although lungs (pulmonary TB) are the main site of
infection by Mycobacterium TB, extrapulmonary in-
fection commonly involves lymph nodes, spine, or
brain®. Lymphadenopathy is one of the most common
presentation of extrapulmonary tuberculosis*. Precise
identification of TB is imperative as satisfactory results
can be achieved with anti-tuberculous chemother-
apy without surgical removal of the involved lymph
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nodes®. Recently, FNAC of the cervical lymph nodes
has provided an alternative, non-invasive and reliable
technique to collect material for both bacteriological
and cytomorphologic examination®. An important con-
sistent indicator of cervical mycobacterial infection is
conventional Ziehl Neelsen (ZN) stain of a smear from
the aspirated specimen’. A characteristic feature of
tuberculous infection is cytomorphological appearance
of granulomatous inflammation®. Culture is important
for diagnostic confirmation, however; it takes 1 to 4
weeks to obtain a positive result, and its sensitivity is
also comparatively low in paucibacillary conditions®. Cy-
tologically granulomatous inflammation is clustering of
epithelioid cells in a lymphoid background'. Epithelioid
cells are cells of the mononuclear phagocyte system
having elongated nuclei, fine granular chromatin with
small nucleoli and are mainly associated with intense
immunological activity''. Multinucleated and Langhans
type of giant cells as well as caseous necrosis may
or may not be present. Granulomatous inflammation
is not only a feature of tuberculosis but also a variety
of other bacterial, fungal and protozoal infections and
other granulomatous diseases'®. TB is highly preva-
lent in developing countries and maximum number of
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cases presenting as granulomatous inflammation on
cyotological or histological examination are presumed
to be cases of TB and treated accordingly'. FNA has
been used as the first line diagnostic step in making
a diagnosis of tuberculous lymphadenitis. Definitive
diagnosis of tuberculosis by FNA rests on cytomorpho-
logical demonstration of epithelioid granulomas with or
without caseous necrosis along with AFB staining. In
tuberculous lymphadenitis, FNAC smears sometimes
reveal only caseous necrosis without epithelioid cell
granuloma which can pose a diagnostic problem. FNAC
is an effective out-patient procedure, has high accuracy;
with a sensitivity of over 90% and a specificity of 100%*.
ZN positive rate from the aspirated material falls within
the reported range of (12-75%)". ZN stain in smears
from aspirates diagnosed to be tuberculous in etiology
needs to be evaluated in the laboratory to confirm the
cytomorphologic diagnosis of TB.

This cross-sectional study presents an analysis of
the findings from 125 cases of suspected tuberculous
patients in Peshawar. The purpose of this study was to
evaluate the role of FNAC and 2N stain for AFB in the
diagnosis of tuberculous lymphadenitis and to deter-
mine correlation of the cytomorphologic diagnosis and
subsequent demonstration of AFB in the smears.

MATERIAL AND METHODS

This cross-sectional study was carried out at
Khyber Medical College Peshawar from August 2012 to
July 2013. A non-probability consecutive sampling tech-
nique was used to select the study participants. A total
of 125 clinically suspected patients of tuberculosis with
cervical lymphadenopathy were included after taking
their consent. Baseline parameters including Full Blood
Count (FBC), Erythrocyte Sedimentation Rate (ESR),
Mantoux test, and chest radiograph were performed.
Demographic data, relevant clinical history, and physical
examination findings of each patient were recorded on
a predesigned questionnaire. Both males and females
with well palpable and enlarged cervical lymph nodes
were included. Those patients were excluded who had
very small or non-palpable lymph nodes or were known
cases of malignant, allergic, or skin disorders. FNA
was performed according to standard protocols using
20-22-gauge needle with a 10ml attached syringe. For
aspiration, needle was moved many times throughout
the lesion. Initially four smears were prepared from
aspirated material and air dried. The pattern was
described as caseous for yellow-white aspirate, pus
for greenish yellow, and blood mixed for hemorrhagic
material. Two smears were used for cytomorphological
evaluation using hematoxylin and eosin stain (H and E),
which were fixed directly in absolute ether and alcohol.
Cytological smears were examined under microscope
for the presence of granuloma, necrosis, Langhans
giant cells, plasma cells, lymphocytes, macrophages,
and neutrophils. Smears stained with ZN stain were
examined under oil immersion objective for AFB. Pres-

ence of sheets of epithelioid cells with lymphocytes and
plasma cells with or without multinucleated giant cells
were diagnosed as granulomatous lymphadenitis, and
eosinophilic granular material containing inflammatory
cells and necrotic cell debris was defined as caseous
necrosis. The remaining two smears were examined for
AFB positivity using ZN stain. ZN stained smears were
examined for AFB under oil immersion (100 X) using
light microscopy which appeared as pinkish/red, thin
curved rod-shaped bacterium measuring 0.5 to 3 um
against a bluish background. SPSS version 21 was used
for data analysis and results were presented as tables
and graphs.

RESULTS

A total of 125 patients suspected of having tu-
berculosis were included in the study. There were 33%
male and 67% female patients with an age range of 1-55
years. Table 1 shows age and gender wise distribution of
study participants. Chest X-ray showed evidence of ac-
tive pulmonary lesions or mediastinal lymphadenopathy
in 21% cases, while 79% of cases had normal chest ra-
diograph findings. Sixty one percent of the patients were
in the age range of 16-40 years, out of which 71% were
female and 75% were male patients. Out of 125 cases,
ninety-two cases (74%) had a positive Mantoux test.
Posterior triangle nodes were affected in 43% of cases,
followed by anterior triangle and supraclavicular in 24%
and 11% of cases respectively. The pattern of aspirate
was purulent or caseous in 74% of the cases, while it
was hemorrhagic and clear in 24% and 1% of cases
respectively. Based on cytomorphological findings,
out of total 125 lymph node aspirates, 89% (111/125)
cases revealed cytomorphological features suggestive
of tuberculous lymphadenitis, while 11% (14/125) were
found negative for granulomatous lesions. Out of 125
cases showing cytological picture of tuberculous lymph-
adenitis most common cytomorphological pattern in our
study was epithelioid granulomas with caseous necrosis
in 69% (77/111) of the cases, followed by necrosis only
without epithelioid granulomas 19% (21/111) cases and
epithelioid granuloma without necrosis in 12% (13/111)
of the cases (Table 2). Microscopic examination using

Frequency of FNAC and AFB positivity in
Tuberculous Lymphadenitis

AFB Negative 44
AFB Positive 81
FNAC Negative
FNAC Positive 11
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Figure 1. Shows comparison of FNAC and Zeihl
Neelsen stain for AFB positivity in patients (n=125)
suspected of having Tuberculous lymphadenitis
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Table 1: Distribution of patients according to age
and gender (n=125)

Age in Years | Female (n=41) | Male (n=84)
1-15 years 9 (22%) 16 (19%)
16-40 years 29 (71%) 63 (75%)
40-55 years 3 (7%) 5 (6%)

Table 2: Distribution of cases according to cytomor-
phological pattern on FNAC and AFB positivity on
Ziehl Neelsen staining

Features Num- | Percent- | AFB Posi-
ber age tivity

Epithelioid granulo- | 61 69% 28 (23%)
mas with caseous
necrosis

Epithelioid gran- 17 19% 14 (11%)
ulomas without
caseous necrosis

Caseous necrosis 11 12% 39 (31%)
only without epithe-
lioid granuloma

ZN stain revealed AFB positivity in 65% cases (81/125),
while 35% cases (44/125) were found AFB negative.
Frequency of AFB positivity was high in patients with
cytological pattern of caseous necrosis (54%) with and
without epithelioid granulomas as compared to cases
without necrosis (11%). Comparison of FNAC and ZN
stain for AFB positivity is demonstrated in Figure 1.

DISCUSSION

TB is a widespread bacterial infectious disease,
commonly caused by Mycobacterium TB. It is estimated
to have a prevalence of almost 8 million individuals
each year, and an annual mortality rate of 3 million
due to complications of the disease’®. In the recent
years frequency of mycobacterial lymphadenitis has
increased due to increase in the incidence of myco-
bacterial infection worldwide. TB lymphadenitis is the
most common clinical presentation of extrapulmonary
TB accounting for approximately 15 to 20 per cent of
all cases of TB. For the diagnosis of TB lymphadenitis,
a high level of suspicion is required. A detailed history,
general physical and radiological examination, Mantoux
test, demonstration of AFB on ZN stain, and FNAC are
important for arriving at an initial diagnosis of TB lymph-
adenitis. Based on provisional diagnosis clinicians can
initiate early treatment before a final diagnosis can be
reached on culture and biopsy. In Pakistan the burden of
TB is increasing due to poor socioeconomic conditions,
inappropriate health care delivery conditions and low
literacy rate. The conventional methods are slow and
time consuming and there is need to establish newer
diagnostic techniques that are rapid, safe and cost effec-

tive. FNAC is a well-established technique with high level
of accuracy in diagnosing TB lymphadenitis especially
in endemic areas like Pakistan where diagnosis can be
made with confidence if cytomorphological criteria is
met. In the present study we aimed to determine the
role of FNAC and ZN staining in the diagnosis of TB
lymphadenitis.

In the present study the highest frequency of TB
lymphadenitis was found among age group 16-40 years
with an increased preponderance in female patients.
About 67% of the cases were females as compared to
only 33% of male cases with a male to female ratio of
2:1. Although previous studies have shown an increased
frequency of pulmonary TB among women than men,
TB lymphadenitis was reported more commonly in
female patients as compared to male patients'”. The
reason for increased risk among women is not clear,
one possible explanation could be occupational or
cultural practices (e.g milking cows, consumption of
unpasteurized milk) predisposing them to oropha-
ryngeal exposures. Other contributing factors might
include hormonal influences and patients with poor
nutritional status and a compromised immune system
(e.g HIV co-infection)'®. Involvement of cervical lymph
nodes is reported in majority (45%-70%) of cases with
12%-26% in the supraclavicular region'. Consistent
with reports from previous studies we found posterior
triangle nodes involvement in 43% of cases, followed
by anterior triangle and supraclavicular region in 24%
and 11% of cases respectively.

Based on cytomorphological findings, out of
total 125 lymph node aspirates, 89% cases revealed
cytomorphological features suggestive of tuberculous
lymphadenitis. ZN stain was found to be positive for
AFB in 65% of the cases, which are in accordance with
previous studies. The most common cytomorpholog-
ical pattern in our study was caseous necrosis with or
without epithelioid granulomas. Interestingly we also
observed a higher rate of AFB positivity (54%) in cases
with necrosis both with or without epithelioid cells. In
case of epithelioid granuloma without necrosis, frequen-
cy of AFB positivity was low (11%). These findings are to
some extent in line with previous studies. Gupta et al.°,
reported a higher rate of positivity (75%) in smears with
necrosis as compared to smears with no necrosis. In the
same study frequency of AFB positivity on ZN stain was
65% which is comparable to results of current study with
overall AFB positivity as 65%. In contrast Aggarwal et al.
observed cytomorphological findings suggestive of TB
lymphadenitis in only 41.3% of cases and a relatively low
(19.6%) rate of AFB positivity in ZN stained smears?'.
Therefore, FNAC can be a beneficial and convenient
first line investigation in diagnosis of patients with TB
lymphadenitis. In patients presenting with lymphade-
nopathy especially in developing countries where TB is
endemic and where advanced diagnostic facilities are
not available, combination of FNAC and 2N staining is
an alternate non-invasive and cost- effective technique
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for initial diagnosis and early treatment of tuberculous
patients.
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