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Polymerase Chain Reaction Detection of Mycobacterium tuberculosis
and Fine Needle Aspiration Cytology for the Diagnosis of
Tuberculous Lymphadenitis

Joo Heon Kim, M.D., Nam Hoon Kim, M.D., Dong Wook Kang, M.D., Mee Ja Park, M.D.,
Sang Kyoung Moon, M.D., Tae Cho Yu, M.D. and Eun Ju Jang, M.D.

Department of Pathology, Eulji University School of Medicine, Daejeon, Korea

Tuberculous lymphadenitis is not uncommon in Korea. Therefore, an inexpensive, safe and rapid method is
needed to diagnose the tuberculous lymphadenitis. Fine needle aspiration cytology is a good method for this
purpose, but has several limitations in the diagnosis of tuberculous lymphadenitis, especially when the presence
of acid-fast bacilli is not proved.

To evaluate the usefulness of the polymerase chain reaction with enzyme immunoassay technique in the
detection of Mycobacterium tuberculosis (M. tuberculosis) in the cervical lymph node aspirates, the authors
performed fine needle aspiration cytology and M. tuberculosis PCR with enzyme immunoassay for mycobacterial
DNA sequences from 15 cases of the fine needle aspirates.

Cytomorphologically, the cases were categorized into three types: predominantly necrotic materials; typical
epithelioid cell granulomas with or without giant cells and caseous necrosis; and non-tuberculous lesions, such
as reactive lymphadenitis, abscess, metastatic carcinoma and malignant lymphoma. M. tuberculosis DNA was
found in 8 of 15 cases by PCR with enzyme immunoassay. Negative findings on PCR were achieved in 7
cases, which revealed non-tuberculous lymphadenopathy. In conclusion, we suggest that M. tuberculosis PCR
with enzyme immunoassay using the fine needle aspirates is a very useful tool for the diagnosis of tuberculous
lymphadenitis.

Key words: Tuberculosis, Fine needle aspiration cytology, Polymerase chain reaction, Lymph node
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Papanicolaou 4412} hematoxylin-esosin(H-E) &8 A]
gatdom o FA e de FA8AE 1
phosphate buffered sding(PBS)oll E3§t3te] S¢as o
e AAE AHESHAT

AR FAE FARRY A 1 mle] PBSE G4
AToM BaEAeH o] & 4% NaOH

b WX g v 3,000 rppmS
e AN YT F ASALe AASAS. F
Sta 2 A8 93-S Roche Amplicor M. tuberculosis PCR
test kit(Roche PCR Diagnostics, Branchburg, NJ)Z A}
231k A" FE 100 1o Washing solution
500 s B £ & AAEYS ths JAHE
lysis solution 100 S &3S § 60Tl A 408 &<
WS- A Zi T}, & 7)) neutralization solution 100 ulS &
et & FFEAAHRSS Tk ALSHS A
otk AREE P awEE LEtel=  AEA (primer) =
M. tuberculosis®] 16Sr RNA Q] ZHF-HA}F oA Ad
3t AJdhA)| 2% KY18(5-CACATGCAAGTCGAACGGAAA
GG-3), KY 75(5-GCCGTATCGCCCGCACGCTCACA-
3)7F AREER O AA 9] 5o+ biotin©]
A=l A

2) EawRg

>

FTHELAHTEES Tt dol FFHAEM
denaturation solution 100 S ¥ ¥ 108 &< WX
39tk ©]E hybridization buffer 100 w03 A M.
tuberculosis complexel] Eo]% 2|7 Fe LElo|=
XA A} [KY172-T3(5-GGTGGAAAGCGCTTTAGCGGT
B ZRE vlolazd FYolEd A7 § 37T
Al 0EE Rt BHEAIZ th ISR T ZH2E o] wlo)
AZ Do) 10009 avidin-horseradish-peroxidase conju-
gate & 3,3',5,5 -tetramethylbenzidineo] 33+ substrate
£ FH7bste] EANESS AlZl $ 450 nme] gl A
A% F3AT7F 0350140 A5 FHe=E 1T
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Table 1. Comparison of Polymerase Chain Reaction(PCR) with Enzyme Immunoassay(EIA) Results With Fine Needle Aspiration
Cytology(FNAC) and Biopsy.

Age(y)/Sex PCR PCR with EIA FNAC and Biopsy

25//': * * Epithelioid cell granulomas with caseous necrosis

37M N N Epithelioid cell granulomas with caseous necrosis

S7IF + + Epithdioid cel granulomas with caseous necrosis

36/M - + Epithelioid cell granulomas with caseous necrosis

28/F + + Epithelioid cell granulomas with caseous necrosis

271IM + + Epithelioid cell granulomas with caseous necrosis

3UF + + Predominantly necrotic materias

29/M + + Predominantly necrotic materias

73IM — - Reactive lymphadenitis

35/F - — Reactive lymphadenitis

30/F — — Reactive lymphadenitis

27IM - - Reactive lymphadenitis

57/M - - Abscess

75/M _ _ Metastatic adenocarcinoma

57/F -~ -~ Non-Hodgkin's lymphoma

d rJ
B A tigk AREFS] AEZHAE AT
159 & SAHA F 67t A dZdGoll A>T
27AE Bon 24 Adg dxzddoe] il
I ymA 7= HAYYd dee] AdS BA
(Table 1). Papanicolaou @M ELFE) A A4 &
Aol YT 2742 0ol el Fuimpe] 27
52 74T SolE4 W 2 A% Atas ¥
ska AATHFg. 1A). AIRAF AZAZAL 5 A3
AR Y=ol o 2HHA A% A INaS
SR A AR v FolFgA dsads B 2
A FzHAo 2 AAEHT) o5 64 BT =& Fig. 1. Fine needle aspirate of cervical lymph node: It shows
_/:\_?ifﬂ‘ﬂ'% = §_i@§‘?§ oﬂ }\1 o} O]S\’iﬁ}. Papani— epithelioid granulomas(A) and acute inflammatory exudate with
- B necrosis(B) (Papanicolaou, x200).

colaou HAFE A F4 ASHE L FAkLRE B
W20 e A9Y YZARL Astgo ud A
AzAel A PEAD A A B0 TaH
S0l 9F2dol wAHAeN FRELAMY  FHRAAMNG R TrEgHel FAuee
< 2 AL gRA FATES B TH(Fg. 1B). Al HAW 8% 1d= TPELANTS2] Ab=s T
ETTREA geker x4 9 giagE AR 7 (agarose gel)ol A A719E S RS = DNA w&
WA F29 242 HAW 4dE FFELAAN  AAT F QYo FRHELANNES 2EL o8
SolAM EF gAoIder ymA 3d= Az 54 BAUAH AN Fgoldtt. 2 tE 7=
sbEA Y Hold AEE, vz= H3EFo R o ek S Hol= 587 bp =714 DNA & H 3tk
E 9A THELAATE B aAAAHNA A0 (Fig. 2.
ATt
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1 2 3456789 10 1112 13

587bp

Fig. 2. Agarose gel electrophoresis of product of Mycobacterium tuberculosis Polymerase Chain Reaction (PCR) test on fine
needle aspirates of patients with cervical lymphadenopathy . Lane 1, 2, 4, 5, 6, 8, and 9: Positive patients; Lane 3, 7, 10, 11,

12, and 13: Negative patients.
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