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CLINICAL STUDIES ON THE EFFECTS OF RIFAMPICIN FOR
SEVERE BONE AND JOINT TUBERCULOSIS*

Kiyoshi OTANI

(Received for publication December 21, 1972)

In recent years, the number of patients with bone and joint tuberculosis has been fairly
decreasing because of improved preventive measures, widespread use of antituberculous
chemotherapy, and better surgical treatment.

In our Sanatorium which has been specialized in the treatment of bone and joint
tuberculosis in Japan, however, there are still a lot of patients with bone and joint
tuberculosis. The majority of these patients are hardly curable due to long-standing fistula
with a large amount of pus discharge resulting from purulent mixed infection, severe
pulmonary tuberculosis, severe kyphotic spinal deformity caused by spinal tuberculosis,
and/or senile patients who are unable to conduct the radical operation for bone and joint
tuberculosis because of age.

Therefore, it is of great importance to find out methods to cure the so-called hardly
curable bone and joint tuberculosis by ‘improving surgical treatment and chemotherapy.

The investigation on the effectiveness of Rifampicin(RFP) for the patients with
so-called hardly curable bone and joint tuberculosis has been carried out. Thirty one
patients under this investigation had been treated with all of commonly used anti-
tuberculous drugs for a long period and still not been cured clinically and roentgeno-
logically. Of these patients 29 were spinal tuberculosis, and one each is ankle joint
tuberculosis and pelvic bone tuberculosis.

450 mg of RFP divided in 3 dose after each meal was prescribéd daily in all 31 patients.
The duration of RFP ranged from 6 months to 12 months and the average was 10 months.
Combined drugs with RFP were INH, PAS, and SM in 2 patients, INH and PAS in 18
patients, INH in 9 patients, KM or SM, and EB each in one patient. No patient was given
RFP alone.

The evaluation of effectiveness of RFP-from-the-clinical- and roentgenological findings

* From the Department of Orthopaedic Surgery, Murayama National Sanatorium, Musashi-
murayama-City, Tokyo 190-12 Japan,

75



76

WE B8 E HIE

was classified into the following 4 grades; excellent, good, fair, and in effective. The effect
of RFP was evaluated as good or excellent in 67.5%, and including fair the rate increased
to 93.5%. The analysis of the concentration of RFP in the bone and joint tuberculosis foci
was also made in 11 patients. Materials were taken during radical operation from
tuberculous foci of the patients with bone and joint tuberculosis who were given 450 mg
RFP at once 3 hours before the operation. The results showed moderate concentration of
RFP in the foci; namely 0.26 to 6.0mcg/g in bone tissue, 3.1 to 18.5mcg/g in tuberculous
granulation tissue, and 6.9 to 7.2mcg/g in other foci. The concentration of RFP in the foci
was markedly higher than that of other drugs.

The conculusion obtained from this clinical investigation was that the treatment with
RFP for the patients with so-called hardly curable bone and joint tuberculosis was quite

effective.
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Lo & . Table 2. Localization of Lesions
FEGIVEIRAT 46 4E 2 A X » BRI 47 425 [ 3 Cre LA
ILIFREFNC AR O B BIARS %A 3L 61 (B 1541, & Sex otal
16 ) #3FEOY, WL Lo FhiEl10l L <, & Male |Female
FEH TR LD IRE 69 TH D, 30~60 KT TOEM, Dorsal vertebra 2 5 7
BRIE M BRI RSB 1238\ o % Thoracolumbar vertebera 5 5
BRI O NFRICOWTIRE 2R T I L L, LB % Lumbar vertebra 6 2 8
L0, EARRSEE 1O, AEHEN Y =2 29 BITH Do ;:8 Lumbosacral vertebra 5 4 9
THER U =R 29 GIRIEAIMERS O 41, JEHE 8 6, Mk Pelvis 1 1
5, FIBHES BIDIHTH %0 Joint 1 1
D5 b, ERBEESREAH LS50 14, M
e, W1 DL RIS 110 APHERTD bh Total 15 ] 16 ] 3
Table 1. Age Distribution of Cases
Sex Age 10~20 21~30 31~40 41~50 51~60 61~70 Total
Male 1 2 3 2 1 9
Female 2 4 3 2 11
Total 1 4 7 5 3 20
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Fig. 1. Protocol Used for the Evaluation of the Effects of Rifampicin on Bone
and Joint Tuberculosis
Card No. Sanatorium/Hospital/Attending physician
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2.Clinical evaluation

#The clinical evaluation was made by checking the following :

1) Reduction of pus discharge from fistulae and defistulation.

2) Improvement on

X-ray findings.

3) Improvement of sedimentation rate.
4) Improvement of systemic symptoms.

5) Side effects.
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Table 3. Closure of Fistulae

- No fistula - 10

~ 4-months 1

i ~ 6 months 1

Time required for defistulation ' ~ 8 months 6

~10 months 2

\ ; ~12 months 2

Reduction in pus discharge without defistulation ~10 months 4
(Insufficient defistulation) - ~12months 1

Total 31
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Table 4. Comprehensive Effects
Effective rate
I:f()' pts E;::;l- Good | Fair | Poor
. Excellent/good Excellent / good/
/fair
) Dorsal 7 4 L1 1 1 71.4% 85.7%
< | Thoracolumbar 5 3 | 2 | 60.0% ~100.0%
E Lumbar 8 3 2 3 62.5% 100.0%
Lumbosacral 9 3 3 2 1 66.7% 88.8%
Pelvis 1 1 (100,02 ) 7(100.0%)
Ankle joint 1 1 1(100.0%) (100.0%)
Total 31 12 9 8 2 67.7% 93.5%
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RER LR : BM394E 10 A RKT 50 U#
PAS, INH, SM o 3 ##tf% 475 AR ET, M 42
20 10 H, BEXHILUBREFR~AFTT 5, AFBAET
B0, BRI EHE G BRI v EB Sy
REEHRIT 5, AR O —BHKRE CixmmERE 7, 800,
ARk 1 BEfE{E 43 mm, GOT 13, GPT2 T % b, L v
PV ERICBESOFREIENT L 5, B 42
#12H XY RFP 1H3» 7w, INH1 HO0.4g i©
BET 5,

BB O BmERE © BENE 2 » A% 7,500, 4 »
A% 7,100, 6 » A% 6,700, 8 » A% 6,300, 10 » A
#% 6,500 TV, MILME O EENL 2 » H#% 40 mm, 4
s At 39mm, 6 % A% 45mm, 8 » A#% 31 mm, 10
» A#% 8mm Thb, GOT, GPT R IEHEHFEN TH
bo IROFFFEBTIX, 45 Atk 13 37 FyRER
B S NT, BEEREN, 6 7 ABRCIIRE § 26h
2780t #9997 ABRITHEALHAYE Lico v 7
VERTILRRE LS RERBRIEEOMNE L Thicft
) BEBLB ORI R R bR D, BREBEN 10 2 A
TR EREAITIRIENE L, REBO BN L
7notzo (X 6-a,b,c) )

(5) M=, R4 T7 A21 B, 9

W A v = A

RIE R & O : A 40 3 B AR T 50

FEFn 41 422 A2 5 X b ke < PAS,INH, SM © X
5 3EMHEBET 5,

MEAN 46 423 A 11 B, HEMALUEEITIANATTT %5, A
R FLIZ 78 o —BRE I M ERE 6,200, FRik1
BE[EfE 45 mm, GOT 10, GPT 3, Zofio ki citi
Hito Vv by VEERE 9, 510 fofEC BB g
Htholo

AFi#ix RFP 1 H3 » 72, INHO.4g %53

Bo VAWBRMA O IR © BN 2 H At 5,900, 4

» A% 6,900, 6 7 A% 6,300, 8 » A4 6,100, 10 # B
#% 6,300, 127 A% 6,200 Th v, IMM{E O EEHIT 2
# A% 59mm, 4 A% 20mm, 6 A % 21 mm, 8
» A% 10mm, 10 » A% 1lmm, 12 » A% 8mm <
%Y, GOT, GPT fHIXEHWHEFEAN T H oo vV 4
VEETEATROFHESIIEIKER L, BELEN
LB DT\ DT, o
RFEMRE 12 7 ATHK, BRFT5. (K 7-a,b,c)

II. ##%EEEA Rifampicin OF 8§ & LUHRE
ERmR (%5)

1. SRR IO \

WIE DO BBIAIHAEL 31 flD 5 B, 11 HliconT,
FRIERERIR R X D, B - W - R ER R L
oo ThBOBEHZITIL, Fi7 24 Fr AT RFP 450 mg
(& LTHNBORLEOFH % HRYE L), 3 KR
Iz 450 mg AL Uiz, '

fh D EEEFREIR DO 5L F MO 48 IFMANCFIEL T
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Who ek LB RFP O R ¥ COllEs L TR
Flico ¥RRBMBSENRERE LT, MlLCEE
11 Fi% 10% AA<Y VEEL, 357 4 VERYF %
fERL, HE $efac X b, —BEKE1%E Aniline
fuchsion methylene blue Hefaic kv, HERPNEZES
MaE Lico

2. EERANEOHRE

REEER L-b E, B W3- mEREDECST,
FhENEER, 5 8D Phosphate Buffer Solution
(PBS pH 6.5) %% C, wESVVE—~TERHLL,
B owTik, MM Liciiic 2% PBS T UkE
L7y, WRO/NLCE EN 5 MK EX D ¥ $E
Pl ¥CAFC S EBOMBEFENREL T

3. Microbioassay

R Disk ¥ ic X 5, EEMIL Sar. lutea ATCC.
9341, % i Bacto Penassay Agar, # il ff 1% £F #
Rifampicin % & +jE, PBS (1:5) WEML CTIER L
726

4. EBRM

FRLIX 51, EAFS 7, 10 D 2 §12> 51k RFP
RS i otce LLERS 9 fins b OEREILE
0.26~6.0 ug/g, W3 3.1~18.5 uglg, WEA MW H
0.69 ug/g, 45K WBAPES (Fwkik) 7.2 ugle, SHE
PIE 6.9 uglg THDTco

75 B RANHEREH U2 B sam B A i, W,
M7 EMBELTE D, Bz PBS T ¥,
B Ll PEFESFEECELE Lok, Ml
T2 EDTWBIME T BB E 2 Tehsolc, BLSDOR
2E, MW, BE M7 SRR D Iehs DT DR, gy

Table 6.

W B8 E BE3F

LLTERT S LIXARAETHY, WHERTEHED
MBI E LICRBCER Lo HEEEDEITEROE
BleaiEh TOnienT, mKxEEMAE L T o
foo FEOIFS 3 OMERABIIAZIIAEOO ML &
ATWIDT, ZhrEdTERIEELH, ST
HeBEUHETH O

FREARFENITR & LAk, EAES 1~3 )ik
MR EABE I hieh ol BRE LT, SHBER
RABOID, Tkl EEREREY AT M8
CRFP EEEERANEE LT, fHAIhcnE B
Nb,

e RS EOBRBRITRNT, HMER BICEEEY R
F o MERTHOLIDIE, RIS T2 [
T % 2 L b, EEMEREORIEMA R X0 D
¥ LIETGHRIC DO\ COBERITI B2 T & fohote,

II1. % =

POTIIREDFE h, W20 £RTAFTILE
A RMER O X E e L CWcBBEHEE S, 4HTIX
RIBEB L OO b b, FHII—HCTFHEFRDOE R
L HERAL SR D RBC X 50, X DIRILFHHRED
BRI A Lo AEDLDTKRTHD, §H, &
FEDFIERFONIEBENTH Do % L IIBRIA, ikt
DLDTHY, FhSOFITERERBEORE LT3
bh, BE2o#EFOBEECBEL CHWiWBELDRL
Vo

HRE R TR BRSSO TEREY V = AR
b % BRSO KRS E G 5o b\ E OB BIHiR
e — D EPIRRTC b 5 B LSRN B 5 FE

Number of Patients with Bone /Joint- Tuberculosis at Murayama

National Sanatorium and Complicated Tuberculosis

Bone joint tuberculosis

O OO O OO O H
DN R N 0w WO OO

Complicating tuberculosis _

0% Lung 993cases
Kidney 36
Peritoneum 18
Epididymis -5
Ovarian tube 3
Middle ear 1
Iris 1

Vertebrae 1,152 cases 67.
Hip joint 286 17
Sacroiliac joint 168
Knee joint 79
Ankle joint 22
Rib 20
Greater trochanter 12
Pubic bone 10
Shoulder joint 6
Elbow joint 6
Wrist joint 5
Digital phalanx 3
Ischium 2
Total 1,771
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Table 7. Patients with Spinal

Caries by Localization of Lesion
Cervical vertebra 25cases| 2 (9
Cervicothoracic region 3 0.2
Dorsal vertebra 224 19.0
Thoracolumbar region 337 29.0
Lumbar vertebra 226 19.0
Lumbosacral region 337 29.0

Total 1,152

Table 8. Patients with Bone /Joint
Tuberculosis by Age and Sex

Age (Years) No. of pts.
0~10 61
11~20 192
21~30 267
31~40 493
41~50 370
51~60 219
61~70 81
71~ 11

Male : 695 (41%) Female: 999 (59%)

DFFH I B BEIARZERE 1,771 fikh, 1,152 4] 67%
PEHEN YV =2 ThH D, RHAREAED 286 #I 17%, Al
I5BAES 168 B 9%, MEBIES 79 B 4% DIETH 5, BT
7Y = ADFHEBEMALINCUX, B & BER TN L b
1T 337 61 292 TH b %<, WHIEHED 226 $119%, K
HED 224 B119% THh Do WBBITI, BART LR
DR TAEER, BEFMCRSATRKTHB27cD
2, BRI TDE LeRERRBIILDHADC L,
fLOBTHERBIC b IE L TR & 0%, (326, 7)
FEFN 30 ELIRE, ENLHILFRHEFT~ART LIcBER D
SEARHEBIIIEF 36 F-OFEEM 162 A&l LIk 2K
AL TE T8, RIETE, BEROBDLE
RCRE LR DD, LA, OOHIMOBEACTH B,
BEERSTTIL 1, 694 i 30 528 493 1 29% Tk
L4, %2 40 %R 370 4 21%, 20 %X 267 4] 15%
DIETH 5o WHI46 410 A 1 HEAE, EirILEEsEnT
AAFF LT BERIT 114 4T, F0ERBIITIE, 40
BARA 30 F 26% LS\ PEFITIR, Lot 999 f 59
%, T 695 Bl 41% & LR, [lifEEE O
HaBmb L BHICHNLSTH D, BRI HILIGRY
IV ZRBERE LTRIFT 550 ThH D, MRS
DOEEER LIZBUER 0% © 1% 1, 771 #i+ 993 4] 56
% THbo (8 9 10)

I (1956) 12 X B EFHED V = ARIFEBBOWR
VXPRRT 25 SRR, LR 5 mETHS O SN e &
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Table 9. Inpatients of Murayama National
Sanatorium at October 1, 1971

Age (Years) Male Female Total
0~10 1 1 2
11~20 3 4 7
21~30 12 7 19
31~40 14 10 24
41~50 15 15 30
51~60 4 11 15
61~70 4 12 16
71~ 0 1 1
Total 53 61 114

Table 10. Yearly Changes in the Number

of Patients
Total No. No. of
of inpatients new patients
1955 249 105
1956 231 112
1957 220 119
1958 248 ©105
1959 245 115
1960 293 o141
1961 298 162
1962 306 152
1963 297 127
1964 : 275 127
1965 263 104
1966 : 240 91
1967 214 79
1968 238 84
1969 224 71
1970 181 70
1971 164 79
Total 4,186 1,843

25 AT D FEINC L% b Ot a R $As, FRAN 25
FEPRTEZER O & & ERBO LNEEICE
DTE T35, Hasche-Klunder (1954) 1= X % FERkD
et AT LERITER DA, ERBOHBIZHLNEL
RfEREEEZR LT 5%, Tibb, RO BB
XRBEBOREA & &SI BEERBENF RN BHE
HEBEBOTE WD ENKRERERTH D,
EEBNCDIFE L DLERBEDEETRHEL X
%L, 60 KL EDOEADEREM: 20 D 9 e d &
ATWDZ Edbhotce AR 10 FREED BEHIL 60
BT, BF 2,600 A, &F 990 A, 70 %L E Tk
$BTF 2,800 A, wFI0ANEBFRLTF%2EHE _LE
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Table 11.Operation Techniques for Spinal _
Caries and Operated Patients

Posterior Posterio- Anterior

fixation lateral direct

method method
1955 28 5 0
1956 24 7 0
1957 31 16 0
1958 32 15 0
1959 34 36 0
1960 24 927 5
1961 28 44 3
1962 2 - 43 7
1963 32 41 1

1964 19 41 9
1965 | . 18 ‘ 23 1
1966 |- 15 3 08
1967 0 0 45
1968 0 0 97
1969 0 0 54
1970 0 0 51
1971 0 0 63
Total 309 316 208

DT Do ERBFIOWTHERBINCHRS & 20 @RT
300 A, 307%Ef% 600 A, 40 %% 1,100 A, 50 i%ft 1,700
A, 60 3%fL 2,600 A, 70 5%f% 2,800 AL FEHE S s
BIONBERDS 2T AL DT 5, FFFI 46 4
RO BEEITLET 989,880 ATH Y, FHERE
LR ERINC SRS L 40 AL Lo REEREREED
60% HEDdTWBA, K, AR, e hEE O R
oo BEIH 10% Ik EEDOTUND, BLETET
HORHI I R VR L feo T & o Bk, BRI
nh T, REEHERECIGEL TWB e TH Do

2R (1963) 1@ XiuE, BRI O 50% 11k
S L RMORTEEL, S DIz b oDk HEHET
Mz PR ERRAE S X0 X<, BRUMLELS T
T, BRI ZOBISD 5 WikaMc s T
(LB ORI IETE 5, LOLEZ AR
e V) = ARIEHREREFR NI 7, TTRBEHIVE
BB L, BIEMLEEEE 20, Wi 58N
DIEFINSE e TR BT TR DR AT E L T
WHLDLrEX LR, FFFRECIOTORREBELD %
LDThbH, (F 11)

— VB B AR R D KSR B AL AR AN N U TR
PERRER LEE S vk T B3, 1B b L7 B
EHESE DK RS RS 2T O CHRENDOMTRE
NrpieTbht, HEWEOSHENMIFHT & v K

W H4A8E B3F

Table 12. Pus Cultures

Tubercle bacillus 2319  18%

Staphylococcus 542 42

Bacillus i 243 19

Bacillus pyocyaneous 128 10

Other organisms 147 11
Total 1,291

W, FiEHECHTHHEOBIELERLE - & v
Bo EHRFHHEBAT ORELEMLAE, BETE
B ERE, Lo M E LWAGTHEIh
TOBHE LIS LIEERT 22, ZOoXddDicEr
i BB AROFREEHI O L FE 52T O T L DR

CRIRERSED e, WHREIEL, RPoMTricEL

T X R B EEREORIRFCE . 4B
D X 5 BHEBRIRL L B BRSO TR B LEEE D
2T, FORBITED I, FATRIEEL G BERE
NDo Lo Liehis, BRSO R BIERR &
DEPED B IIERI X B EBERE, RECAT
X BLMEENELIETLTN5 0, FEHREY
LB L0, BILL D ORARS IHINEE
{LEB RS OB EYRLTCWB S 0, B, SEHE
LT B b D EHRED L DAEL, ThbDOFIC
A BHED BDVITEEDTCDIBHBFIROBEIL L Ieb i
W Dh A e ZEREVHOELOFEL LS
BARLEEHT 5L OORRIEE LD THTNLLY,
SEEDFTOIIEIS b DEREEB L AT 1,291 B
EHBEOBH L2 eb ol 231 4 18% L1EL, {LIRE
M3 B T1% & KBS HED TS (12, HEHE
BELDTHVETHY, HEILL Y BALARER X
DCEEh, DV UEERECES>TLED $OT
Bho BUELLY I OBRFCHLTUL, FEELLTOHR
BRI L BHALIEEEEEE LCOBRENBLETH S
2%, (CIEMEHARE LS IHRTH D Z LBV TIX
T i, EhDTENRERTH S,

BB D LSRRI O\ T DR, FRIRABTIE
W|EIE v B0 Z &, 4 B oRBMEZKeo
WU, RERD D OHUEEAIC R L CHRRORAEL
T 5 DR BRI ORI MR O YIRS
Fhes LTl L, —BeBika B L n3
DI E Wb TN 5o FEICHEF T R 3 5
PAS, INH, KM, SM ORI W LN THD. L2L,
4 H o BREERED HILEED, EABENCS

%o :

WES, STHUEHHIOBFTDEE L, BEHBE L
RFP 4 2D 19TH 5o Thtd RFP EHEED AT
B, —IUBEEC S RZEEATAE0THY, Hib
ML A AL, LobEERADHED D WIREAZEDR
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Fig. 8.
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Changes in SGOT
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BEFRNETHD S O LCr#seETsbo L Bb
Nbo EHD RFP BB %  1XBBFERBEIEHD L
DTHDHH, i) DRRERRECE

— I R 3 (LR OB IR B oo TUE,
BREOHT, WORZHOELLBRDOZ L ThH D
25, T EIAERD X5 I BRI LT, HiemE
TREIITR 5 BB T3 X O BRI D B 4y B s
HHETHENEECTHY, HAEYWEFEROBDFEL
%o MEIVEBAINTE T\ % PAS, INH, KM
SM 75 & OPFEEFNE TSR ENNEE TS & 2%
LIFnLL, BREOHMESE o5, &0, Eg
& RFP D #HAaMEBISSRIT 5 KGR & birw
T RFP OEJ7HE IR ORISE R X OVEKH O B
FHIRRET, FROF AR L,
FHEOEERERD RFP LA B0 I Lz
R FHEDE D TH O T, KRS D 11414 2 filns
Lk RFP LA bR ichs o, #2 9 fio RFP
PEEEIL B 0.64~6.0 ug/g, PIIF Mk 3.1~
18.5 uglg, HEEAEM 0.69 ug/lg THY, Z OfEITYE
CEEICEMERD S L vbhTns INH ks
DTH%o Furesz, S. © (1967) 1XFLTEKD H EH 1T
D\, RFP D3 % Jlw L, RFP 450 mg #
5%, 5 RERONTI 4.0 ug/g, 6 DT 36ug/g,

12~24 DB O T ix, 1.2~2.6 ug/g ©
BEHH L E#MELT W %, T (1961) 12 SM
250~500 mg FHEtEO BRI ORER SM JEEE &
HWELTW22Y, WEHEMR ZEHYE BEx 2 lEH
BH78 205 % SM A I e DIIEH 160 12.0
ugiml, PIEMELS HIo 1.1~6.25 ug/ml w3 ¥ F,
JEER B DI BEI TR, BEEDHIE
FEREL M OERR O RFP JEEIC B LRI B e
ey, BEIAREERE O SM B el L ¢ RFP
BEZELDTRL, BFHEBANLELLBELTW &
EMRBSD L oot
FEIRREBRCI3E & UCHAMETLE BT 5 3 oc i s
LIeDTH B, TORBEHBOZ L choT,
Lo E c oMM ORERE BRED v EcodEs
ERHLIIHR LN, BEHETIRER, BRI 67.7
%BTHY, CPHROALNILDEELE B & 93.5
% LEWBEREY BT, T RFP LB MEIILA
HL, BARREEH LSO L T o FHRR
b, BEEORLLT, 7 VB DM —B LB
X LChERLEELHBLCEY, RFP 314H 0 &
PAEifE I LERICET 230 B,
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BILCBEAERIARRE L L) 20 B Bo LD
L, brEME—0 RSB EMOEIRERTH 5
RPN OFCIRERE LTEORL L, AR HFEL
TR BEEED LT, WERIEEREERCS EE
Fhdboit\e L LEBEDS REEMEE CER:
APHERET S LO0%L, ZoORBEILEHD TRET
»Bo & HOBEIEREEORBIEKE D O BB
BROWA T F ORBIBEED . FIFHTEE
HEER LOEDORERE L EIXoWnT, W, SRR
EHEINRB,

L, FPEEEFIE UCEY L Rifampicin 22w
T, BRESEREAAOBIRRRE T O, SHOF
BAsEIC R LGl R T REDR LI

OO IdIz, RFP %t & hicf—HaEkR

B B8 K HB3F
ST 5,

X ik

1) TR - BIESLEL 211204, 1970

2) ERER : REREKEE 11 : 691, 1968

3) THEK : HEEAEE, 431974, 1969

4) KA FlF, 2311380, 1969

5) Iwahara, T. and Otani, K.: J. West. Pacific
Oreho. Ass., 6:341, 1969.

6) KA EBRIKEW, 6:471, 1970.

7) KA BAEZEH, No. 2499 : 43, 1972.

8) KR&E : EEHE, 26:978, 1972

9) HEEAFT 4HhA, 11—72:25 1972, HfE <
w7 e L.

10) /NIE= : BEIRSHRE, 11:37, 1956

11) Hasche-Klunda : Tuberculosearzt, 8: 308,
1954,

12) AMEFHEE @ BEAEL 11 : 155, 1960.



Fig. 3. Case 1

10

a. 11th/Dec., 1969

b. 9th/Mar., 1970 c. 16th/Nov., 1971



Fig. 4. Case 2

a. 4th/Oct., 1971 b. 24th/Mar., 1972

Fig. 5. Case 3

a. 21st/Jan., 1966 b.  1st/Oct., 1971



Fig. 6. Case 4

a. 10th/Feb., 1967

b. 19th/Aug., 1970 ¢. 28th/Jan., 1972



Case 5

Fig. 7.

13rd/Mar., 1971

a.

4th/Jul., 1972

C.

7th/Aug., 1971

b.



