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Diagnosis of Tuberculous Cervical Lymphadenitis
Using Polymerase Chain Reaction
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Background: Tuberculous cervical lymphadenitis can be diagnosed by clinical findings, chest
X-ray, Mantoux test, but confirmed only by excisional biopsy. The polymerase chain reaction(PCR)
is now widely applied to test very small amount of pathogen and would be used to detect
Mycobacterium tuberculosis in biopsied tissues and fine needle aspirates.

Method: We carried out the PCR using IS-1 and 18-2 primers in 16 samples from tuberculous
cervical lymphadenitis patients, and 13 samples from non-tuberculous cervical lymphadenopathy
patients. Acid fast staining and culture for Mycobacterium were all negative.

Results: All of 8 pathologically confirmed tuberculous cervical lymphadenitis samples showed
positive PCR results, and of 5/8 clinically diagnosed samples were positive. None of 6 pathologi-
cally excluded samples were positive, and among 7 clinically undiagnosed samples 2 showed
positive PCR resuits.

Conclusion: In patients with suspected tuberculous cervical lymphadenitis, PCR could be used
to detect Mycobacterium tuberculosis using biopsied tissues and even fine needle aspirates with

good sensitivity and specificity.
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Table 1. Adequacy of Extracted DNA
Excised LN LN Aspirate
Sample weight 107.5+78.6 mg -
total DNA 32.46+17.22mg 220+ 140ng
Purity(OD:260/OD2s0)  2.1110.23 2.76+£0.39

M1 2345¢672889

318bp -~~~

123bp -~

Fig. 1. Agarose electrophoresis of PCR product using
DNA extracted from lymph nodes as template.
The primer was IS-1 & IS-2. M : size marker,
lane 1-4: pathologically proven TB lympha-
denitis cases, lane 5: clinically diagnosed case,
lane 6: malignant lymphadenopathy case, lane
7.8: negative control of DNA extraction, lane
9: negative control of PCR
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Table 2. Positive rate of PCR using Various
Lymph Node Samples

Group case PCR (+) rate
Group 1 Pathologically proven 8/8
TB Lymphadenitis
Group 2 Clinically diagnosed* 5/
TB Lymphadenitis
Group 3 Pathologically excluded# o6 :
TB Lymphadenitis
Group 4 Clinically excluded*

TB Lymphadenitis

*: The criteria of clinical diagnosis were based on
Cantrell et. al.

#: 5 cases of malignant lymphadenopathy and 1 case of
simple thyroid cyst
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‘Fig. 2. Autoradiography of blotted PCR product. The
probe was 1S-3. M: size marker, lane 1-4:
pathologically proven TB lymphadenitis
cases, lane 5: clinically diagnosed case, lane
6: malignant lymphadenopathy case, lane 7,8:
negative control of DNA extraction, lane 9:
negative control of PCR

Axkslo] Al ZE)atssdo] WAl 6¢llE Ocllel]
A, a=ia ez A ARelstdsde] Al
791% 24l PCR Ayt ez A==}
(Table 2, Fig. 1, 2)

i &

A 7ARQ)wkAod2 A (scrofula)ol il sl
| Eaehdlse] Z1EelE ZlEsle] gle 28 A4S
7WA A et T Ade] X 8rt AFHeR Als]
o] Sejele]l Ads S 8-8-2 19900d A=A A
zAe] EAlo oJspd 1.8% % Zasgort), oFF 70
gkedol] deli= Shaz} EAllskar ek’ A sk
oJo) At Bl glonk, niEe] Skl Slahd A
A Aaighate] 3~5%l4 JisAdel Aule] qler, o]
Z 90% 7} F7aRqisbdoloel. wlehA iVl
Aedaeol] el A ZAHEQiskA At EAtst
a1 glowm, Al g ubgslar glvk. e AMA 73
Holujaiede] ek up o) 71%e] YAsA AXlE A
o] glor, T-27] 3R} AL WEshs oAte] ¥
Fhaje} Agk wdol| 4] Xlol7} ol TS okl 7
97} Qe F 7Nl bl AEEE Aslsle] 3
S ok kel 2l2tel7} Qs vk, ol wike-
o] Aoln] $41 FAUAANE Folslo] B DA}
A= Wizkel 7t glel?. t97) At qlubd o] Wl
o] ulBolA] ZAANMS Holz 7%l ddele
ANx @ ofB AAo)| oldg-S Al =M, HEEF
)ALl AF)EQ A2 g Fklal ¥
o)) AEo] ZA FARE ) HhE eAlslEleke)
Acko] 230l WAl 74-%, B33k =470k
wjela] SHIES Hoigke g FojwA Aghe WEs
e wbie Bskaal el sk

AsA ARQIuAde) vk A AN 5
X-4, Hull2gelziqe) vjadd uin qlskd A&
= e aAw) s S o uiioke] dE Wil
9lom, olobd AREQNF Heliin i =8 2
soke Ao Alsetar el Lau §o} Bael o
shn Qb AREQL] AL, AlEAIL70] A
2447} 46-87%NA LAlsta glovt, AEQ A

s

— 38 —



A2] GG Et FHEL- 46%, ST wiE HIE
£ 17% 2 Yol vA8l) S0l Aslale] Zhlo] of7]
oar sldel?. gk FgtaAed sk (polymerase
chain reaction, PCR)-2- 543} DNAE o434 og B
AN = = BAMIENA iyl o g, AUl ol
L8 S ol WAlel Akl s o}8-9 4 glo]
7] Aclols 2gxlo] gl glalsdedolld PCR
& o83t Aol Atk dli= AF7HA] 104 olue]w,
ol BF 43 Uobd 28g QAR Asls)
BP,&‘))»

U AFQE ATlE 2 oM oskE A
ol Zgkslr] figt Wil o g Ajeizlo] ghon] ol
+ PCR 53 28 EAMESH s S-8l0] ¢
A s Mol g 7hHsiAl Axkslara AR QP ™,
F AR AAloll4) Heldt DNA7L PCRE] 2
A7} Do glond, ol 4E FAA] fractin 44
A5 BEZ PCRE Allislo} Zeta glek. & Axt
S wiodsl g x| 23 PCRY] Ay} Aold
Al sigdsl= 77AlS 7Rl ek o)w] Hbg
gtk glow, SlgZAR) S 444 PCRE
TSN 0.2mlE ARl & A9E vehds
hekar Bl Y. mepa) B el el Ak
Q) 7ol Al PCRel] o] 43 9l 484 oke] DNA
£ 358 5 gl TN 24o] o oA
A7 AN A Eejgt DNAZl| AsiFe] DNAZL 3}
EAt= ) F9 B7lelglc). ARl Ag- AF
23]9] HGolollA] HF 220ng2] DNAE 333}9)
tll, PCRol| B 83t DNAQ] ko] 50ngo| 2 A14F

HASE PCRoYl £ 74P} A US-S 45 U2
3, B-actin SRS EEE 4 PCRoA] 25 okio
Z ek of#dA] oAl Z9E 5 QUgick ohk AEEQ
Al fte g 7] HolA] gb oko] FlEy] Fr)%
o= Al L]y wiEell 0.5mle] Ke|Ajed<oll
Bgolol Agsigic). 2l Zele] PCRE 7128
ot FARE W o 2 ApgsiglEd, ok e =
ol7] 18l AEAA| dello] EHHA b 9] 2 7]
29900 o)t HHTe] w2z Mlo] PCRE] F8
g #4:] Taq polymerase & jAlghc}sr oeja 917
ufEelch s AN Al skE Qe e F

3
P

i

I e R oo

e ¢

Qg mjolli= M3kEA] 93 IHHE-S Fds=dl,
ol Ns} HE-& wioksl dHi uljoke] ™ol £4
92 Zo] oju] Leial X7 DNAS WiH g Fo]/]
Ak =FHold). v A2 AER FA AAE W
& Haksl= o) Fagh), ol i)yl g4l 4
Bl&2 EAffsls Aulto] Aol slals]y] 47] ul
Folel. AAEE AFUE Aldehs ol WEaE
Falslo] F2l FAl, oF 2~33% oufjel] WFatel] Yol
Ik WEAZl F AgAR AAE olEsisict

PCRE ol84} ZA9] Zlcdolld] gHd =glo] =l
Ao| gt wled SAdelwA] PCR P4 FAllell o
g Zolck. & wigk 34, PCR of4do] SjokidRlzY, o}
Yl PCRE} & ZrAdol] 7191871l tigh #=119)
dl, o)Al of&] X S AP AAEEAE
F7IA) 7hs4e] @ Exfgtela Akl Qlek A%
AL 72 AT = wbAlEE 9L, A &
ut, RIS 7o) Algdsly] oA dAll R dulER]
HbAgke Qlo], Aol o] A3t WAl ol &
TFohar &L 2T HaolE 5% Aok
Bl-97] & Ao} o] st =, ok AHo] W2
PatA-g AAE g Aol E Fdstr] wlkg- ol7]c)
ol = B8}, Cantrell 9] 7158 U832
A Z3RQlsbdede) A VIFoE s ul, vk
A ZAle] PCRE] A} 62.5%(5/8)8] Al
71.4%(5/1)2] BolAd& Bl 7L o 2ot &
3| APEIFE PCRE AJSHeE Aaukg Hrl 714%
(5/N9] AT} 66.7%(4/6)2] Soldg Holew, of
€ 71&e] uifaA Zek Wl o g 718 Wiely] of
A A7E Esliof ke 3HASllA, & 70% 9] Zr
A3} BolAe vEPERE Q2-¢ ek whilog ]
g vkt A7k

2)a B olte] Azlell £3EIAE ko), el
Z2) FAlA 8F2-A Z4)(reactive hyperplasia) 2.2
L& 4dfje] ZAAFE 14l00]4] PCR ¢F4]olgict Jones &
< A4 qlupdede S sHllE ERslsie
o, 15 weldAdol] ulSo|d HRgAIE4
(nonspecific reactive hyperplasia)& Holx, whxlslar
24512 o shi shivl B2kl 24e Fos
Holg g, 2l dobd F99508 2ol 2

_..39_



A8 fixed) =] 3 ILF-XF(rubbery) TR = &hA), 3%k
A 57 F=1iA] AlAshs v, 4l
WA whAl, 2ela Sl ERE o] A4S
© THIE BRsolcl B Zgolla 48 ospde
"R F4e] fiQle] & nlBolA oo xut, 2]
velel o] Aol fHEo] & AYollMe 2719
A Qs ® et 98 XY Ao A7t
Fck 22]3 Lau $o] Kol ozl oko] sjAdsl
delAe] FQlo SR B A 47% 24 A 9
4] A ARRQ =0 AF 17%00] vle] Fout,
F%o] PAH oubAe] ol AZAHA Aule o
M vl 5ol 4F LAY, AREE B ATl
FEHA gdgkort, 2¢)19) F1% FU2Z PCRE A
Fellevl B SR gicl & 2o HA
e Rols A9 duiiicioi: Weldde] o
WA E(multinucleated  giant  cell)r} ST AL
(epithelioid cel)E VX BolA| ¢ko} nlEo)d uk-gA
FHo R ¥ F 9n R EHAIAE 20%njute.
B 3o % o), PCR 7[H o Akt 4= 9L
o] ARFAF PCRojek= Akt ublo] £3-5 Z
Slckan Azt e} ghakrel 71 golAl L 5
9] wo] qhgol bl Hato] A=) Alzbsb,
Helddw) gt 2 AFo] FolAl, kg AHE-
g PCRE] A7} S0 & 1} L olo]] tlek &
Elo} 9= ofe] WA Sl 2lall PCRo] whalizlo] A
o] vpmA] Lpg7lo] opdrlslal 5= 23 ofo))
gt A7l o] "esirln Azs

AEHeE, A ZEadde feideld
oM A oA whA¥sla 9leow, %79 gukt A
A o] e FEEANRIY okt ke
Hol& Asle]x, 7)Ee] 2kt uhel FH- X-41 74,
FHIEERIAA, A7 oleoll, AR AuH
PCR 7" A 733elspied el Aol $-84H b
Holela AzZhgic}. g% B 7iket Ay 7dal A
£ sibo] o] Fo Rl o] Zlckihie] Hjglel] =
ol B4 915 Ao, Bol Wl oA AAE giite
23 A7} sAwbelof & Ao AZbH.

2 ¢

A Al 7ZRelatiede] Aeke A,
FH X404, el Eg AR vlREs vhew
Wel7] ofels), 4 kA 4R WAL S A
7} viek RS- Fel iAol M-S (polymerase chain
reaction, PCR) 7]¥-2 o]&3}o] ZaiA] 7ARelsie]
& A F A dotisy, vhgshebd 1 484
& ARl Haa B A5 Algelsich

o AR e Ag G A7 =229 AR
< 7A 2990ell4] DNAE F33}0d, 237 DNAS)
1561108} ARE BAs}7) A5 18-1,-2 8 primerE A
f5l0] PCRE Algslgict. Aik= 184 #gk 9
o), AlFers e vlasisich

Az A 107.5mge) A=29 23] APIEQ A
A4 F231 DNAS) ok 747t 313 32.46+17.2
mgF} 220+140ngo}$3L OD2/ODs0> 247} 2.11
0.23, 2.764+0.390]3).05, AEGAA2l B-actin F
AZ EEZ sh= PCR-E HoflollA] okgolgict. wWeld)
Mo g Zalo g ZIel3t gollF §ol] Hollollr], Wleldrd
4 R5]7) glgkovt JdHer ANy ARl
odo g Akl 8ol SellollA], WelehH o & o4 ls}
Ao} 7HAGE0 R Zckslo] AaA) 73RlshA
odo] ulAlE 6¢ilF OollollA, 1elaL P eg ey
73HQisislcdo] uilAlE 7ol 24lollA, AT DNA
£ Z3E% 3 PCR APy} oFdolqick

E: 737 e =23 ARES! Al Aed
PCR 7' 294 73Rqlslidod o] Zlctel] §-83h v
olelsr Azhgicl.

R H

b4l

& n 2 #©

1) Powell DA: Chapter 13, Tuberculous lympha-
denitis, In Schlossberg D(Ed.) Tuberculosis, 3rd
Ed., p 143, New York, Springer-Verlag 1994

2) Catrell RW, Hensen JH, Reid D: Diagnosis and

management of tuberculous cervical adenitis.



Arch Otolaryngol 101:53, 1975
3) Saiki RK, Genfand DH, Stoffel SJ, Higuchi R,
Horn GT, Mullis KB, Ehrlich HA: Primer-direct-

ed enzymatic amplification of DNA with a

Thermostable DNA polymerase. Science 239: 13)
487, 1988
4) Brisson-Noel A, Gicquel B, Lecossier D, Levy-

Frebault V, Nassif X, Hance AJ: Rapid diagnosis
of tuberculosis by amplification of mycobacterial 14)
DNA in clinical samples. Lancet 4:1069, 1989
5) Kline TS: Fine-needle aspiration biopsy. Arch
Pathol Lab Med 104:117, 1980 15
Feinmesser R, Miyazaki 1, Cheung R, Freeman
JL, Noyek AM, Dosch HM: Diagnosis of naso-
pharyngeal carcinoma by DNA amplification of

—

6

-’

tissue obtained by fine-needle aspiration. N Eng 16)
J Med 326:17, 1992
7) Chan MKM, McGuire LJ, Lee JCK: Fine needle

aspiration cytodiagnosis of nasopharyngeal carci-

noma in cervical lymph nodes. Act Cytol 33:344, 17)
1989

8) DeWit D, Steyn L, Shoemaker S, Sogin M:
Direct detection of Mycobacterium tuberculosis 18)

in clinical specimens by DNA amplification. J
Clin Microbiol 28:2437, 1990

9) Bocart D, Lecossier D, Lassence AD, Valenyre
D, Battesti JP, Hance AJ: A search for Mycobac-

terial DNA in granulomatous tissues from pati- 19

~—

ents with sarcoidosis using the polymerase chain

reaction. Am Rev Respir Dis 145:1142, 1992 20
10) Eisenach KD, Sifford MD, Cave D, Bates JH,

Crawford JT: Detection of Mycobacterium tuber-

=~

culosis in sputum samples using a polymerase 21)

chain reaction. Am Rev Respir Dis 144:1160,1991
11) Hurley SS, Splitter GA, Welch RA: Rapid lysis
technique for Mycobacterial species. J Clin Mic-
robiol 25:2227, 1987
12) Ng SU, Gunning P, Eddy R, Ponte P, Leavitt J,
Shows T, Kedes L: Evolution of the funtional

22)

human @-actin gene and its multi-pseudogene
family: Conversion of mnoncoding regions and
chromosomal dispersion - of psuedogenes. Mol
Cell Biol 5:2720, 1985 -

Fisenach KD, Cave D, Bates JH, Crawford JT:
Polymerase chain reaction amplification of a
repetitive DNA sequence speciffc for Mycobac-
terium tuberculosis. J Infect\D\is 161:977, 1990
AXF, Fidsh WA A AAY, B8
Polymerase chain ©]83} e} Aciol] B o
T AW gl $E71A3% 39:517, 1992

AE%, AAg, T, Alde, A, 884
ZapAl2eollol| ] Polymerase chain reaction(PCR)
S o838 ABle] Aol Wt A A 9 &
F7143 40:509, 1993

3%, 249, oA, AFY, Asd, A4,
AE, A ol9E, =4 E: AYe) ke A%
Z3F LIS Ht A 73 iR gl
35783 Akeug] 284 56, 1991
BAASE, oigAdgs] A 63 AN
=/ 77} p36, Ag, BAASIR. i3,
1990

Lau SK, Wei WI, Kwan S, Yew WW: Combined
use of fine-needle aspiration cytologic examina-
tion and tuberculin skin test in the diagnosis of
cervical tuberculous lymphadenitis. Arch Otolar-
yngol Head Neck Surg 117:87, 1991

Campbell IA: The treatment of superficial tuber-
culous lymphadenitis. Tubercle 71:1, 1990
Jones PG, Campbell PE: Tuberculous lymphade-
nitis in childhood: The significance of anony-
mous mycobacteria. Br J Surg 50:202, 1962
Bailey TM, Akhtar MA, Ali MA: Fine needle
aspiration biopsy in the diagnosis of tuberculosis.
Act Cytol 29:732, 1985

Lau SK, Wei WI, Hsu C, Engzell UCG: Efficacy
of fine needle aspiration cytology in the diagno-
sis of tuberculous cervical lymphadenopathy. J
Laryngol Otol 104, 24, 1990



