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Abstract

A definitive and accurate diagnosis of tubercular lymphadenitis is important for its proper management.
Fine needle aspiration cytology (FNAC) is an easy procedure for collection of material for
cytopathological and bacteriological examination. But the detection rate of M. tuberculosis from
the aspirated material is low with Ziehl-Neelson (Z-N) stain and even with culture. Polymerase
chain reaction (PCR) is a rapid method for diagnosis of tuberculosis from various clinical samples.
In the present study, PCR was employed for the detection of mycobacterial DNA sequences in fine
needle aspirates of twenty cases of suspected tubercular lymphadenitis and compared with
cytomorphological characteristics, Z-N stain and culture. Thermo stable multiplex PCR was used
to detect Mycobacterium specific DNA. The rate of PCR positivity for mycobacterial DNA was
70% as compared to 50% and 60 % by Z-N stain and culture respectively. Papanicolaou as well as
Hematoxylin and Eosin (H&E) stains of fine needle aspirated (FNA) materials detected granulomatous
lesions suggestive of tubercular infection in only 50 % cases. FNAC with Type 3 cytomorphological
pattern without presence of granuloma yielded highest positivity rate by PCR. PCR was found more

sensitive technique to detect Mycobacterium in patient with tubercular lymphadenitis.
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Introduction

Tuberculosis (TB) is on the rise globally, with an
estimated one-third of the world’s population being
infected with Mycobacterium tuberculosis and
approximately 3-4 million new cases occur every
year.2 In 2006, WHO ranked Bangladesh sixth among
the world’s 22 high-burden TB countries.'? Tubercular
lymphadenitis is a common manifestation of extra-
pulmonary tuberculosis.** In Bangladesh, lymph node
tuberculosis was found to be common (36.2 %) among
the extra-pulmonary tuberculosis.® Bacteriological
diagnosis of extra-pulmonary TB is difficult.
Traditionally, the diagnosis of tubercular lymphadenitis
(TB-L) is established by histopathology, Z-N stain and
culture of excisional biopsy materials. Over the past
decade, fine-needle aspiration cytology (FNAC) has
played an important role in the evaluation of peripheral

lymphadenopathy as a possible minimal invasive
alternative procedure to excisional biopsy. The reported
AFB positivity rate in FNAC materials by Z-N stain
was 40-56 % .*¢ The cytological criteria for diagnosis
of tubercular lymphadenitis have been defined as
epithelioid cell granulomas with or without
multinucleated giant cells and caseation necrosis.%”?

Recently, the amplification of specific DNA sequences
by polymerase chain reaction (PCR) is a novel tool
for the detection of mycobacterial DNA sequences in
several clinical sample materials.”!® However, there
have been few reports which have described the
detection of mycobacterial DNA by PCR in FNAC
materials. The present study investigated FNA samples
from suspected tubercular lymphadenitis for the
presence of mycobacterial DNA in aspirated materials
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having different cytological pattern and compared with
Z-N stain and culture of M. tuberculosis.

Materials and Methods
Place and study population

This study was carried out in the Department of
Pathology, Dhaka Medical College and Microbiology
Department, BIRDEM Hospital over a period of six
months (February to July 2007). Patients attending
outpatient department of Dhaka Medical College
Hospital with cervical and axillary lymphadenopathy
suspected of tubercular lymphadenitis were included
in the study.

Sample collection and processing

Fine needle aspirations of lymph nodes were performed
using 10ml plastic disposable syringe fitted with 22-
gauge needles under strict aseptic precaution. The
standard technique of aspiration was used. The needle
aspirates from the involved lymph node were divided
into two portions. One portion was smeared on three
glass slides, fixed immediately with 95 % alcohol, and
subjected to Papanicolaou, H&E and Z-N staining. !t
The remainder of the specimens was flushed repeatedly
into one ml of normal saline in a test tube and stored
at 4°C for culture on Lowenstein-Jensen (L-J)
medium.!! These materials were also used for DNA
extraction for PCR.

Cytomorphological typing by H&E and Papanicolaou
staining

The smears were grouped into three categories
cytomorphologically as described earlier.!> The
cytomorphological categories of lymph node aspirates
were as follows:

Type 1: Epithelioid granuloma without caseous necrosis
having groups of epithelioid cells along with a variable
number of lymphoid cells. Foreign body or Langhans
giant cells may or may not be present.

Type 2: Epithelioid granuloma with caseous necrosis.
In addition to epithelioid cells, the smear contained
clumps of amorphous debris or caseous necrotic
material. Lymphocytes, Langhans giant cells and
neutrophils may be found.

Type 3: Necrotic materials with marked degenerating
and variable polymorphonuclear infiltration without

epithelioid granuloma and described as tubercular
abscess.

DNA extraction and PCR for the detection of
mycobacterial DNA

Extractions of DNA from lymph node aspirates: Lymph
node aspirates were digested and decontaminated by
NALC-sodium hydroxide method and pellets are used
for DNA extraction. 100 micro liter of DNA extraction
buffer (supplied with kits) was added to the pellet and
it was vortexed briefly to mix. Then it was heated at
100°C for 10 minutes and vortexed briefly to mix. Then
it was centrifuged at 12000g for 15 minutes. Fifty micro
liter of supernatant was collected into a sterile micro
centrifuge tube. Only five micro liters was used for
PCR reaction.

Procedure for PCR

Lymph node aspirates were tested to detect
Mpycobacterium specific DNA by multiplex PCR for
the detection of M. tuberculosis and Mycobacterium
other than tuberculosis (MOTT).

A commercial thermo stable multiplex PCR kit (EZTB
PCR kit) designed to detect both the M. tuberculosis
specific and mycobacterium genus specific DNA was
used. The kit was obtained from MBDr, Biodiagnostic
research Sdn Bhd, Malaysia. The kit contained thermo
stable PCR reagents and primers specific for M.
tuberculosis and Mycobacterium genus. Five pairs of
primers were used. Two pairs of primer were for M.
tuberculosis and two pairs for genus specific. One pair
of primer was used for internal control. The targets
for the primers and the corresponding size of the
amplified products were as follows: IS6110 - 541bp,
HSP65 -127bp, ISB9 - 383bp, DNAJ - 211bp. Fifteen
micro liter of water (supplied) was added to each
thermo stabilized PCR mix tube, left for ten minutes
at room temperature and then vortexed briefly to ensure
that the thermo stabilized PCR mix was well dissolved.
Five micro liter of extracted DNA sample was added
to the thermo stable PCR mix. Positive control was
prepared by adding forty micro liter of water (supplied)
and then it was left for 2 minutes at room temperature.
The tube was vortexed to reconstitute. Then 5 ul was
added to the thermo stable PCR mix. For negative
control, 5 micro liter of water (supplied) was added to
the thermo stable PCR mix. The tubes were placed in
thermal cycler and PCR reaction was started by using
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PCR cycling condition for 32 cycles as per instruction
by the manufactures. The amplified PCR product was
detected by agarose gel electrophoresis.

Results

A total of twenty lymph node aspirates were
investigated from suspected cases of tubercular
lymhadenitis. The majority of the cases were in the
first four decades of life and male: female ratio of 1:
L.5.

Based on the nature of the material aspirated and/ or
cytomorphologic findings, the cases were categorized
into three types (Table 1 and Fig 1). Out of 20 cases,
10 (50%) were Type III which showed suppurative
features not consistent with typical granulomatous
lesion of mycobacterial infection. The results of
bacteriological examination of these cases are shown
in Table 1. Direct smears for AFB and culture was
positive in 10 (50%) and 12 (60 %) cases respectively
while the positivity rate was 70% by PCR. Culture
positivity was found in a higher percentage of cases
with type 1 and 2 smears as compared to Type 3. But
AFB positivity in smears was lower in Type 1 and 2
compared to Type 3. PCR methods for mycobacterial
DNA was highest in Type 3 which did not show typical
granulomatous lesions.

All of the AFB and culture positive cases were also
positive by PCR (Table-2). But it is important to note
that out of 10 AFB negative cases 4 became positive
by PCR. Similarly, out of 8 culture negative cases 2
were positive by PCR. Out of 14 positive cases, 3
were Mycobacterium other than tuberculosis (MOTT)
as detected by culture and PCR.

Table 1: Results of cytomorphological types, Z-N stain,
L-J culture and PCR of twenty FNA aspirated material
from suspected lymphadenitis cases

Histopathological | Number |[Number positive by
type Z-N stain| Culture | PCR
Type 1 4 2 4 2
Type 2 6 3 5 5
Type 3 10 5 3 7
Total 20 10(50)  12(60) 14(70)

Figure within parenthesis indicate percentage

Table 2: Correlation of PCR results with Z-N and
culture methods for the detection of Mycobacterium

Test status Total Number PCR PCR
ofsample | Positive(N) |Negative(N)
Z-N Positive 10 10 00
Z-N Negative 10 04 06
Culture Positive 12 12 00
Culture Negative 08 02 06

Note: All 12 samples which were either AFB or culture
positive were also positive by PCR

Discussion

In this study, H&N stain of the FNA aspirated
materials from lymphadenitis cases showed typical
granuloma with caseation necrosis or necrotic materials
in 50% cases (Type 1 and 2) indicative of tubercular
infections. The remaining 50% cases revealed no
granuloma but only necrosis (smear type 3) suggestive

Fig.1: H&E stain of FNA aspirated material showing
different smear types: (a) Epithelioid granuloma without
caseous necrosis pattern. FNA smear showing a granuloma
consisting of epithelioid cells intermixed with lymphocytes
without caseous necrosis (Type 1). (b) Caseous necrotic
pattern - only fragmented amorphous eosinophilic tissue
debris is present (Type 2). (c) Necrotic pattern - note the
numerous polymorphs and the absence of epithelioid
granuloma (Type 3)
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of pyogenic suppurative infections which were
cytologically not considered of mycobacterial
infections. But Prasad et al (1996) reported the
sensitivity and specificity of cytological examination
of FNA materials as 83.3% and 94.3 %, respectively
for tubercular infection.®® Epithelioid granulomas with
or without necrosis are usually considered as the
hallmark of tubercular infection and presence of
polymorphs are uncommon findings as seen in Type 3
lesions. But the ZN stain, culture and PCR proved
that the lesions without typical granulomatous features
might be due to mycobacterial infection. Therefore,
the absences of granulomas in FNA material do not
exclude tuberculosis. Similarly, FNA materials
yielding pus do not indicate mere pyogenic infections.
Of the three methods used for detection of
mycobacterial infection, PCR was found as the most
sensitive technique; however it did not differentiate
between live or dead tubercular bacilli. Compared to
PCR, the rate of detection of bacilli by Z-N stain is
between 25-45% .7 It is because of the fact that at least
1x10* organisms/ml had to be present in the sample
for the Z-N smear to be positive.™ If the number is
less than this, the bacilli may not be detected in the
smears. On the other hand, only two organisms are
enough to detect successfully with PCR
amplification.”!s It may also be mentioned that PCR
method is able to detect Mycobacterium other than
tuberculosis (MOTT) rapidly in clinical samples.

In conclusion, PCR is more useful for the detection of
mycobacterial infection in FNA materials than either
Z-N smear or culture. But a negative PCR does not
exclude the possibility of tuberculosis. FNAC
supplemented by bacteriological tests like PCR
methods as well as conventional methods could confirm
the diagnosis of tuberculosis. Therefore,
microbiological investigation is recommended for all
suspected tubercular lymphadenitis.
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