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Pulmonary tuberculosis misdiagnosed as lung Metastasis in childhood cancer patients

Hyun Jae Lee, M.D., Dong Whan Kim, M.D., Kang Min Lee, M.D., Kyung Duk Park, M.D, Jun Ah Lee, M.D.
Soo Yeon Cho, M.D.", Yoon Hoh Kook, M.D.", Hee Youn Kim, M.D." and Dong Ho Kim, M.D.

Department of Pediatrics, Department of Pathology”, Korea Cancer Center Hospital Seoul
Department of Microbiologyf Seoul University School of Medicine, Seoul, Korea

Purpose : The differential diagnosis for a puimonary nodule is intriguing in cancer patients, Metastasis might be a preferential
diagnosis, and yet possibilities of other medical conditions still exist, Pulmonary tuberculosis should be enlisted in the differential
diagnosis for a pulmonary nodule in cancer patients in Korea, This study was aimed at analyzing the incidence and clinical fea-
tures of pulmonary tuberculosis that were misdiagnosed as pulmonary metastasis during radiologic follow-up in pediatric cancer

patients,

Methods : We retrospectively studied 422 cancer patients less than 18 years old in the Korea Cancer Center Hospital from
January 2001 to June 2007, We collected episodes of lung metastasis of primary tumor and tuberculosis during treatment or

follow-up, and analyzed medical records,

Results : There were 5 cases of tuberculosis confirmed after surgery which were initially regarded as cancer, Two patients
had respiratory symptoms such as cough and sputum but the other 3 patients did not, One patient had a family history of
tuberculosis, Acid-fast M, tuberculosis was found in one case upon tissue specimen analysis, Two cases were Mantoux positive
and the sputum examination was negative in all cases, The polymerase chain reaction for tuberculosis on a pathologic specimen
was used to differentiate M, tuberculosis from non-tuberculosis mycobacterium (NTM), It was positive in one case, Lung lesions
in one case showed a concurrence of tuberculosis along with lung metastasis, One of these patients died after cancer recur-

rence,

Conclusion : It is necessary to consider the possibility of tuberculosis when a lung mass is newly detected during treatment
or follow-up in patients with childhood cancer, (Korean J Pediatr 2009;52:904-909)

Key Words : Tuberculosis, Pulmonary, Bone and Soft tissue sarcoma, Pulmonary metastasis
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Pulmonary tuberculosis misdiagnosed as lung Metastasis in childhood cancer patients
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& w#sto] Blad 2-& PCR product sizes %
Al A @Atk AME-g primers M. tuberculosis

9J+= duplex PCRoll A}&-3}+&= primer
set & M. tuberculosis E°]14 primer set (Thcl, TheR5)™ &
AREEFATE FZAES A8 Foi= TA cloningS 3+ sequ-
encing 391 235 bpe PCR product®] 9714 <ES #4138
31 primer binding siteE A3 AVINESE M. tuberculosis
H37Rv e rpoB 971443 v alstt.

H
234 R 34 82 F do 998 AAd 5HE B sojgtom AvrE 4229 F AR WA wE AR ¥ 24 @
1, R sl Aot s FRAA Fgot MY 2 F Aol AT FSE TANN olF wF Ane|Ark
e Fa4e gotuid sk o]  2el AnH AV & A9, ¥ CT 4 A4
el FARA Folw Xk YHA 5l F5 CT 4
CHAF 20w oo} dlolz BeE|gont 4% F 2Nl HAE B3 A2
g o FgEolrt
20019 1958 20079 69714 AxE HYS WEste & _
opgto® zidkd ;&x}% RS 42;43;%%0% 270f§, %tj%% 1. BREsl 5
201, FWIHT 269, 9EF 309, A ok 22y, AR = 5] QA 5L Table 12 2988 4= glom, HA
2 &F 9%, A4 AEZZF 67, 7IEl 397l qdch o] BEAA 557 4 H AN T4 vEhde e =
o5 U o R RV 5SS nEste] A Wy {FE Elh
Jatda, Aw HY R A7 FA F FHAE T FF CTAA Fohle 74 AR 20029 89 #H5 Fol YEIEToE A
o] FHol= oJAEe F AAE AAS A F HelxF ke 5 ok HAleS Wheral, 20024 8€FE 2004 7€ A
Artol A Qo] opbd Asiow AWH AHHE FHsHAT 27 oF 24 FoF ARMA RS Wgdth AURE F1 20049 1€, F
Ao w HHolE ittt T3 dAle & =AM HAL A FH CT A A 4 £, $3t4, 244, At 242 <
d HAd e Ay A, F(Acid fast bacill) G4 AA 8-10 mm Z7]9] thAd ol Fdo] 9o4lsol A5 H I
9} A3 1) X uk-$-7A AN (Purified protein derivatives, PPD 5TU < 98 =AHAE ST
Aok 0.1 mL)E SAll Aldatdint Adoz &xld A= AA2w 44 FAZ 19999 99 39 HEAEFoR A
JHrIEHE EUE 3gES nEsAT Hol 944 dAES wekon, 2000 114704 A nE W
B3, Mycobacterium Tuberculosis $F WA A& 5}o] 7hd e % xE aYY A8 FE WY T =3 FH daeFd
S f3l, =HAA A AZSo] oid A e F dAR I CT A2 3l oF 10 mm 2712] oA Aol Wl
A WY 2Hor oW Ax A3 FIEAL A-S(Tuber- Aol eJilstel] dA&S TAUT
culosis polymerase chain reaction, Th PCR)& Al @&t} W 32138 154 FAE 20059 119 9= g F5Fo = %
Z] Mycobacterium species E5ol 5o]% 138 Ho|= rpoB, e 5 FdAAes wka YA E T 20079 7€ F54
hsp65 PCR¥} M. tuberculosis 5°]% W3S Hol:= rpoB T CT #HAF el A 3497 $-3kdel 2-4 mm 37|92 tp
nested PCR¥} IS6110 PCRE A &38k3it). 3, DNA ej7t 4 Aol Aol o] A7) dAES Wkrh(Fig. 1).
Table 1. Characteristics of Study Children
Sex/Age Underlying Disease Onset BCG vaccination Familial History
Patient 1 M/7y Rhabdomyosarcoma During chemoTx. + -
Patient 2 M/4y Pulmonary blastoma Off chemoTx. + -
Patient 3 M/15y Osteosarcoma During chemoTx. + -
Patient 4 F/4y Ewing sarcoma Off chemoTx. + -
Patient 5 M/12y Osteosarcoma Off chemoTx. + +

Abbreviations : M, Male; y, years; chemoTx, chemotherapy
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Fig. 1. It is found a 10 mm metastatic nodule on the right upper lobe (A, B Patient 2)
and 3-4 mm metastatic nodule on the right upper lobe (C, D Patient 3) in chest X-ray
and CT with suspected lung metastasis, prompting surgery. There is not observed typical
radiological feature on pulmonary tuberculosis such as cavitation formation, fibrous scar,
lymphadenopathy. It is confirmed all suspected lesions to tuberculosis by pathological
examination in the patient.

AT 44 oA 20009 39 AZ P FYKFOE A o] BANA Gekm, YANNE FES, W, TFES Uk 5
B S YPASE e F O 10 W A B, olgads g
o1F FARA B, AR A 394 F4 FH CT A4 o 12 BAES @ Al A ol 27l gtk Fol2st 5ol A
mm 2719 $49 Aolg ARGl BATIol A7) AALE WS AAARWL AN FHOL e, A7 10 mm, 12 mm
o, So| 272 wgol vekdth e 3we B4t L4,
AR5t 124 UAZ 19979 19 95 A2 2HFOR AY A% Gy A 390] R0 Uhgka 29 A A
W % F 20019 1970 GAARE WAtk AR FA 5 sb RAgsTE gue] tst Faslsh otk okt %
4 FA F¥ CT 4 449, 431990 & 10 mm 2719 A 3 204 G4 9AL Adsigen Y Rl 29
o4 Aol wel A5 7 Mol AL Wkt o Awe AW 2HPAR vk 59 2F dde 597
9l Wel 279 WY SobEy GFWeH AGAA} BAHY

tHTable 2, Fig. 2).

599 @xE BE x7ollen BCG alHES Ul e, v A el s el AW 2494 Th PCR
th #A5E ofMA7E AdlS X E g Ho] gy Fxjeo < Agatdnk F Hell 23 A¥s APsiei=dl, WA Myco-
Es 4EHHo] ek 2k YA 4 A gkt & bacterium species, M. tuberculosis®| ZtZ} 5o W-8-21 PCR
H7 HEFo] gtk S 2% 713, 7H 59 S-S 248 ® A, 25 S0l F WAE M. tuberculosis
Ao yH R 38 SF7] SAe] §lth BE Sxle A9 o] primer set (Thcl, ThcR5)?VE& Alg3dte] nvlmz e
AA F40 4, A g, S5 g, w3 A9 4§ PCR product size® F%3t= PCRZ Agd] & Ay} 29

,906,



Pulmonary tuberculosis misdiagnosed as lung Metastasis in childhood cancer patients

Table 2. Clinical Manifestation, Laboratory and Radiologic Findings of Patients

Clinical Symptom  PPD test (size) AFP staining Chest X ray - finding Location
Patient 1 Cough, sputum - - R/O pulmonary metastatic nodular lesions RML, RLL
in both lung fields LUL, LLL
Patient 2 Cough, sputum + (10 mm) + A metastatic nodule RUL
Patient 3 None - - Pulmonary metastatic nodule RUL, RLL
Patient 4 None - - R/O pulmonary metastatic Nodular lesions RLL
Patient 5 None + (12 mm) - Pulmonary metastasis LLL

Abbreviations : PPD test, purified protein derivative test; AFP, acid fast bacilli; R/O, rule out; RUL, right upper lobe; RML, right
middle lobe; RLL, right lower lobe; LUL, left upper lobe; LLL, left lower lobe

Table 3. Lung Resection of The Sites Allowed Diagnosis of Tuberculosis. Method of Antituberculosis Therapy and Prognosis of
Patients

Drugs Operation Prognosis
Patient 1 INH, RIF, PZA for 3 months & INH, RIF for 9 months Biopsy Good
Patient 2 INA, RIF for 9 months Excision Good
Patient 3 - Wedge resection Observation
Patient 4 INH, RIF, PZA for 9 months & INH, RIF for 6 months Wedge resection Good
Patient 5 INA, RIF for 9 months Metastasectomy Expired

Abbreviations : INH, isoniazid; RIF, rifampicin; PZA, pyrazinamide

Fig. 3. It was performed Tuberculosis polymerase chain using
lung tissue of the patients to discriminate M. tuberculosis and
non tuberculous mycobacterium. Tbh—PCR using an M. tuber-
culosis—specific primer set (Tbcl, TbcR5) showed a slight
signal in patient2. Therefore, patient2 had M. tuberculosis but
other samples were negative. Therefore, it discriminated M.

Fig. 2. Light microscopy findings are chronic granulomatous tuberculosis and non tuberculous mycobacterium in only one
inflammation with central caseation necrosis with tuberculosis case. Abbreviations : M, 100 bp ladder; 1, JHK; 2, JIH; 3, PCW;
(patient3, Acid fast staining, X 100). 4, LSH; 5, CSR; N, negative control; P, positive control.

A R FEAES AL 5 QA HA S AHEE A M seistort A5 Seldt 45w, AYAS Adsen Aot
tuberculosis 5014 971443} vus A3 100% FsdS & deld FFeE A

bl X = EF SA4ATE BY N =
E]*H D]— ]’2 9’] ] T S HMD]'(FIg 3) 3 IlEQI' 0:"_?_
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