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KET QUA BU'O'C PAU 'NG DUNG KY THUAT
VOI VOI CAI TIEN CUA BENH VIEN H(*U NGHI VIET PUC

TOM TAT

Muc tiéu: Gigi thiéu va danh gid két qua budc
dau Urng dung ky thuat “voi voi cai tién” clia bénh vién
Hlru Nghi Viét Buc diéu tri bénh dC)ng mach chu ngyc
phirc tap mot thi. DOi tugng va phuaong phap
nghién ciru: Nghién cu mé td hoGi clru cac bénh
nhan dudc phau thuat s dung phucng phap voi voi
ca| tién tai Trung tam Tim mach va Long nguc benh
vién Hiu Nghl Viét Dbirc tir 01/01 dén 30 /12 nam
2020. C6 18 bénh nhan tham gia nghién c(ru, nam gIO'I
14 (77,8 %). Tuoi trung binh 56,248 6(69 33) tudi.
Theo nguyén nhan cé 02 (11,1%) benh nhan - phong
dong mach chi nguc; 16 (88, 9%) bénh nhan I6¢
dong mach chu type A, trong dé cdp tinh cd 55.6%.
Mo lai c6 02 (11,1%) benh nhan, 3(16,7%) bénh nhan
c6 hoi cerng Marphan va 02(11 1%) bénh nhan suy
than man do III. Tat ca bénh nhan derc phau thuat
theo mot quy trinh théng nhat. Bao vé& ndo béng tudi
mau nao chon loc hai bén, ha nhlet do vira 28°C, theo
ddi bao hoa oxi nao bang may MASIMO Két qua:
Khong c6 bénh nhén tir vong sau md. Cac ky thuat da
thuc hién: phau thudt v0| VOi ca| ti€n dan thuan — 16
(88,9%); phau thuat voi voi cai tién va phau thuat
Bentall — 02(11,1%). Thdi gian tudn hoan ngoal cc
thé - 186,2+49,7 phit (330- 136); thdi gian cap dong
mach chu 112 7+42,6 phat (205 —68); Thai gian
ngling tuan hoan — 32 6+10,3 phut (48 - 20), thdi
gian phau thuat 6,1+ 09 g|d (8 —5) Bi€én ching:
khong c6 bénh nhan chay mau mo lai, 4 (22,2%)
bénh nhan - md khi quan thd may kéo da| 4 (22,2%)-
suy than cap can loc mau, Leak type 1 co 2 (11 1%)
bénh nhan K&t luan: Phiu thuat voi voi cai tién cua
Bénh vién Hitu Ngh1 Viét Plc budc dau cho két qua
tot, an toan.

Tur khoa: Bénh dong mach chd nguc, Ky thuat voi
voi, Léc dong mach chu.

SUMMARY

INITIAL RESULTS OF USING VIET DUC
UNIVERSITY HOSPITAL'S MODIFICATION
OF FROZEN ELEPHANT TRUNT TECHNIQUE

Objective: To present surgical technique and
initial results of using Viet Duc University Hospital
Modification of Frozen Elephant Trunk (FET) to treat
complex thoracic aortic diseases in one stage.
Material and method: There were a retrospective,
descriptive study of consecutive patients, who
underwent FET operation at cardiovascular and
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thoracic center, Viet Duc University Hospital from 01
January to 30 December 2020. There are eighteen
patients, including in this study. Fourteen (77,8 %)
patients were man. The average age was 56,2+8,6(69-
33) years. There were two (11,1%) patients, who had
thoracic aortic aneurysm; Sixteen (88,9%) - aortic
dissection, in whom ten (55.6%) were in acute A type.
two (11,1%) patients had undergone previous aortic
operations, three (16,7%) patients had Marphan’s
syndrome and two (11,1%) had III -stage of chronic
renal failure. All patients underwent FET procedure by
unique protocol. Brain protection was achieved by
antegrade bilateral selective cerebral perfusion and
moderate hypothermia (28°C) in all cases, Using
MASIMO machine to control brain oxygenation. Result:
There was no dead. Sixteen (88,9%) patients was used
isolated FET, two (11,1%) — FET+ Bentall procedure.
Bypass time was 186,2+49,7 minutes (330-136); Cross
clam time -112,7+42,6 minutes (205 -68); Time of
circulatory arrest — 32,6+10,3 minutes (max 48 - min
20), total operating time 6,1+ 0,9 hours (8 — 5).
Complication: There was no bleeding, 4 (22,2%)
patients had prolong ventilation and require
tracheotomy, haemodialysis by acute renal failure in
4(22,2%) patients, Leak type 1 in 2 (11,1%) patients.
Conclusion: The use of FET Modification by Viet Duc
University Hospital was effective, safe and gave good
results.

Key words. Thoracic aortic disease,
elephant trunk, Aortic dissection.

I. DAT VAN PE

Bénh ly dong mach chu (PMC) nguc phirc tap
la bénh ly DMC khi tdn thuang lan téa PMC I1&n,
quai PMC va bMC xuong biéu tri bénh Iy nay
luén la thach thdc cho cac phau thuat vién tim
mach. Nam 1983 Bost va céng sy dé xuat ky
thuat voi voi va dén nay trd phuong phap chinh
cho diéu tri bénh ly nay'. Han ché cla ky thuat
voi voi kinh dién 13 miéng ndi xa ndm sau, khd
cam mau, thdi gian mé kéo dai, tén thuong than
kinh trong m& va can md 2 cudc mé 16n, khac
nhau. V4i su' ra ddi va phat trién cda can thiép
noi mach, s dung stent graft dong mach cha da
khdc phuc dugc cac nhugc diém trén va cd rat
nhiéu ky thuat voi voi cai tién dd dugc dé xuat?3,
Hién trén thi trudng c6 hai loai vét liéu chinh dé
thuc hién FET la Thoraflex (Terumo) va Evita
open plus (Jotec), tuy nhién giad thanh cao, khé
¢ kha nang (ng dung réng rai tai Viét Nam. Vi
vay tai bénh vién Hru Nghi Viét Birc chidng toi
da cai tién ky thuat néy theo cach riéng, budc
dau cho két qua tot va tiét kiém chi phi diéu tri
trong khi van dam bao chat lugng. Trong nghién
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cru nay chung toi miéu ta ky thuat cai tién va
danh gid két qua budc dau Ung dung ky thuat
nay trén lam sang.

Ky thuat cai tién tai bénh vién hitu nghi
viét dirc: Ky thuat voi voi cai tién dugc thuc hién
cho bénh nhén cd tn thuang BMC Ién, quai DMC
va DMC xudng. Phau thuit bdt dau nhu mé tim
hg thay BMC. Canuyn DM nach phai, m& dudng
gilfa xugng (¢, 01 canuyn tinh mach, phau tich
dat lac cac nhanh quai déng mach chu. B3t dau
tuan hoan ngoai cd thé, cdt khdu PM canh chung
trai sat goc, tudi mau nao chon loc DM canh
chung trdi. Cat khdu PM dudi don trai sat gdc,
l[am miéng ndi mach nhan tao s6 8 vao dong
mach dudi don. Cap dong mach chu, bao vé tim.
Ha than nhiét 28°C. Tudi mau ndo chon loc xudi
dong hai bén. Theo ddi bdo oxi ndo bang may

A- Dat stent graft

thay ban phan quai DMC. Dat Stent graft dong
mach chd tir ngang déng mach canh chung trai
xubng bang doan phu Medtronic Valiant Captivia
(over size 5-10%). Khau vét chi prolen 5-0 ép
Stent graft véi thanh quai DMC vi tri chan than
déng mach canh tay dau (hinh 1A). Lam miéng
nGi mach nhan tao Dacron dudng kinh 24-30mm
V@i quai dong mach chd (phia trong la Stent graft,
phia ngoai tang cudng bang dém hinh 1B). Phuc
hoi lai tudn hoan cd thé qua canuyn ddng mach
nach phai. Lam miéng n6i mach nhan tao véi
PMC Ién ngay trén xoang Valsalva ky thuat
“sandwitch”. Phuc hoéi tim dap lai. Cdm dong
mach nhan tao s6 8 da ndi véi DM dudi don trai
vGi PMC |én nhén tao vi tri kim dan luu géc PMC
kiu tadn bén, N&i PM canh trai vao mach nhan
tao s6 8 tan-bén (hinh 1C). Ngirng tuan hoan
ngoai cd thé, két thic cudbc mé nhu thudng quy.

B-Thay BPMC Ién va ban  C— Né6i mach nhan tao voi PM canh
phan quai PMC

chung trai va DM duoi don trai

Hinh 1: Cic budc phau thudt voi voi céi tién tai bénh vién Hiru Nghi Viét Dirc.

Il. BOI TUQNG VA PHU'O'NG PHAP NGHIEN CUU

‘Nghién clru m6 ta hoi clru cac bénh nhan dugc
phau thuat sif dung phudng phap voi voi cai tién
tai Trung tam Tim mach va Long nguc bénh vién
Hiru Nghi Viét Buc tir 01 /01 dén 30/12 nam
2020. C6 18 bénh thoa man yéu cau. SO liéu dugc
thu thap ti hé thong bénh an dién tlr cia bénh
vién, cac bénh nhan dugc chup cdt I6p vi tinh
ki€m tra trudc khi ra vién va sau 1, 3, 6 thang.

Tat ca bénh nhan dugc phau thuat theo mot
quy trinh th6ng nhat. Bao vé ndo bang tudi mau
chon loc hai bén (10—-15 mL/kg/min), ha
nhiét do vira -28°C, theo dGi bao hoa oxi ndo
bang may MASIMO.

Xur ly s6 liéu

+ Céc s6 liéu dudc x(r ly bang cac thuét toan
Y hoc trén chuong trinh SPSS 2.0.

+Cac théng s6 dugc tinh toan qua ty 1€ phan
tr8m, tri trung binh, do Iéch chuan.

+ K&t qua, biéu do, do thi dugc tinh todn va
vé tu dong trén may vi tinh.

Pao dirc nghién ciru

- Nghién ctu dugc ti€én hanh sau khi thong
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qua hdi dong dao dirc bénh vién HN Viét .

- Bénh nhan va gia dinh dong y tham gia
nghién clu.

- Nghién cfu nhdm muc dich nang cao chat
lugng kham chifa bénh va dao tao bac sy
chuyén nghanh.

. KET QUA NGHIEN CUU

Co 18 bénh nhan théa man nghién clfu, cac
d3c diém 1dm sang va cn 1dam sang dugdc trinh
bay bang 1:

Bing 1: Pac diém Idm sang cua bénh
nhan nghién cuu

Pac diém FET (n=18)( %

TuGi trung binh (n&m) 5(66’§_i3§')6
Gidi Nam 14 77,8
tinh NCT 4 22,2
Cao huyét ap 16 88,9
Dai thao dutng 5 31,3
Suy than man do III 2 11,1
Marphan 3 16,7
M0 lai sau m6 DMC nguc 2 11,1
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Liét day than kinh quat 1 56
ngugc trai !

Thi€u mau cap tinh chan 2 11,1

Léc DMC type A 16 88,9
Loc DMC type A

Bénh cap tinh 10 25,6
chinh [ Léc DMC type A

man tinh 6 33,3

Phong DMC nguc 2 11,1

HG van BDMC 8 50

Tudi trung binh cla bénh nhan Ia 56,2 tudi,
nam gigi chiém da s6 77,8%, cao huyét ap gép
G 88,9% trudng hgp, hoi cerng Marphan gap &
16,7% trudng hgp. Trudc md cd 11,1% bénh
nhan suy than man va cé phau thuat thay bMC
Ién do l6c PMC type A. Chiém da s6 la bénh
nhan l6c BDMC type A 88,9% va & giai doan cap
tinh c6 55,6%, trong d6 11,1% cé bién ching
thi€u mau cap tinh chi.

Céc chi s trong mé dudc trinh bay & bang 2.
MG cdp cltu chiém 55,6%, thiét 1ap tudn hoan
ngoai co thé da phan qua dit canuyn PM nach
(61,1%), cd 2(11,1%) trudng hgp dat ca BM
nach va BM dui bén thi€u mau. Tat ca bénh nhan
dung mot canuyn tinh mach vao nhi phai, ha

30 | 5 27,8
Kich thuéc stent graft (mm)
26 1 55
28 1 55
30 9 50
32 7 38,9
Chiéu dai stent graft (mm)
150 22,2
200 14 77,8
Phau thuat ¢ PMC lén va goc PMC
Phau thuat Bentall 11,1
Thay DMC Ién 16 98,9

Cac bién chi’ng sau mé dugc trinh bay &
bang 3. Khéng cd bénh nhan tir vong sém tai
vién. Cac bénh nhan nghién ciru cling khong gép
cac tai bién, bién chu‘ng nhu tai bién mach mau
ndo, ton terdng tuy song, liét than kinh quat
ngudc, chay mau can mé lai, thi€u mau tang can
can thiép. C6 01 bénh nhan chay mau sau md
can truyén mau nhung khdng can mé lai. Céc
bién chdng nhu loc mau do suy than cap, mé khi
quan thd may kéo dai gap 6 11,1% bénh nhan.
5,5% bénh nhan dudc can thiép mach thi 2.

Bang 3: Cdc chi sé" sau mé va tai bién
bién chirng.

D o R ; Sobénh| .., .
nhiét do 28°C, tudi mau ndo chon loc hai bén cho e ia £ Tilé
tat cd cac trudng hdp. Mach nhén tao dung chu Chi s6 nghien curu (,'1‘2""1';) (%)
yéu la mach cG 26, 28, 30 vdi ti Ié gan tucng Ti 16 t7 vong 30 ngay 0 0
duong, cac cd stent graft hay dung la 30, 32 vGi Tai bién mach mau ndo 0 0
d6 dai da phan la 200mm (77,8%), da phan bénh T6n thuong thy song 0 0
nhan dugc thay dong mach chu 1én (98,9%), thai Lit than kinh qugt ngudc
gian mo trung binh 6 giG. C6 2(11,1%) bénh sau mo 0 0
nhan thay 96c PMC k? thuét Bentall; Chay mau mo lai 0 0

Bang 2: Cac chi s6'trong mo. Chuyén hong cau khdi 0 0

oo . So bénh Ti l& >5 don vi
Chi s6 nghién ciru nhan (%) | [Thi€u mau tang can can thiép 0 0
o (n=18) Loc mau tam thdi 4 22,2
#’Ir?ﬂcap,arl;ut - 130 ?g,g M3 khi quan 4 22,2
an canh tay dau , o . . . 11,2+10
Vi tri DM nach i1 61,1 Thai gian thd may (ngay) | ~({ 31
canuyn DM dui 2 11,1 v s i 19,2+11,7
oMC a2 DM dui va 5 11 Thai gian nam hoi stic | ™45 45y
DM nach Thoi gian ndm vién 32,3+11,8
Thdi gian m& (phdt) 365,4£56,4 (17-55)
[300-420] Can thiép tiép thi 2 1 5,5
Thdi gian tuan hoan 186,2+49,7 Sau md 100% dudc theo ddi dinh ky, kham
ngoai cd thé (phit) [142-330] lai sau 1, 3 va 6 thang. Khong cé bénh nhan tor
Thai gian cap chu (phdt) | 112,7+42,6 vong trong qua trinh theo ddi. K& qua chup cit
Nhiet do co the, °C 28 I6p vi tinh (CT) trong qué trinh theo ddi trinh bay
Thdi gian ngung tuan 32,6+10,3 3 bang 4.
Dug%an’k?:llﬂ mach nhé:Elti_os ?%m) Bang 4: Két qua chup CT sau mo.
92 3 ) 11 Cac chi s6 nghién ci'u | N=18] Ti 1&(%)
5 6 33:3 CT sau rpé 16 88.9
58 3 7.8 Sau 1 thang 18 100
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Sau 3 thang 13 72,2
Endoleak loai I 2 11,1
Huyét khoi Iong gia*, n(%)
1/3 trén DMC xudng 16 88,9
1/3 gilta PMC xubng 10 55,6
1/3 dudi BMC xubng 8 44,4
IV. BAN LUAN

Nghién clru nay nham danh gia két qua Ung
dung phuang phap voi voi cai tién tai trung tam
chung t6i trong nam 2020. T vong tai vién va
trong theo doi cta chung t6i la khong cé trudng
hgp nao, trong khi do ti 1€ t& vong sm tai vién
trén thé gidi dao dong tir 9-16%*. Diéu nay co
thé dugc gidi thich la do ching téi chon nhiing
bénh nhan khéng qua nang cho ky thuat voi voi
cai tién, va s6 bénh nhan nghién clru con it. Doi
vGi nhitng trudng hdp ndng, cao tudi (>70 tudi)
chdng t6i chon phudng phap don gian, thai gian
md ngdn nhu thay DMC 1&n dan thuan hodc thay
ban phan quai DMC sau do theo doi, khi co chi
dinh lam FET thi 2. C6 2 bénh nhan trong nghién
ciu dugc lam FET thi 2, ca 2 bénh nhan déu
dién bién thuat Igi.

Tai bi€n than kinh, ddc biét la than kinh trung
uong sau phau thuat la bién chiing I6n bao gom
thi€u mau ndo va tuy song, la chi s quan trong
danh gid do an toan cla ky thuat. Cac bao cao
trén thé gidi ti Ié tén thuong ndo va liét ty sdng
nay giao dong lan lugt la 8.8-15.2% va 5.6—
8.8% cao han & bénh nhan l6c BDMC type A cap
tinh*%67, Trong nghién clru ctia ching t6i khong
gap bénh nhan bién ching I6n vé than kinh nhu:
chét ndo, nhoi mau ndo, liét tiy, nhung co gap
tinh trang kich thich sau md& va trd lai binh
thudng bang diéu tri ndi khoa. Cé thé do nhu d3
noi & trén do bénh nhan dugc chon khdng qua
nang va tudi khéng cao. Liét tly sdng do thiéu
mau tdy 1& mot bién chling kinh dién cla FET25,
mot s tac gia cho rang néu dat stent graft qua
d6t séng nguc T8 co thé tang nguy cd liét tay>7,
moét nghién clru da trung tdm ARCH lai khong
tim dugc maGi lién quan nay®. Chiéu dai stent
graft cia nhom bénh nhan nghién cltu chu yéu
la 200mm (77,8%), con lai la 150mm. Tuy nhién
do dat & ngang than canh tay dau nén xa hon so
V@i cac tac gia khac dat & sau BM dudi don trai.
Liét than kinh quat ngudc la bién chirng dugc
nhac dén vdi ti 1é kha cao 13,2-19,8%%6, liét
than kinh hoanh 4,4%®, ching t6i cling khong
gap liét than kinh hoanh, liét than kinh qudt
ngugc sau md do ky thuat cta ching tdi khong
lam miéng nGi & ngang PM dudi don trai.

Cam méu sau md 1a nhiém vu khé khén cho

226

cac ky thuat can thiép & quai DMC, dac biét la
trong giai doan l6c cap tinh. Tuy nhién trong ky
thuat cta ching t6i miéng ndi mach nhan vdi
dong mach chu & muiric quai PMC gilra TABC va
DM canh chung trdi, ki€u thay ban phan quai
DPMC. Vi tri nay khdng qua sau nén de thuc hién,
dé cdm mau, it nguy cd tén thuang than kinh
han. Chdng t6i khéng gap khd khan trong van
dé cdm mau va khdng cd trudng hop phai mé lai
do chay mau, khong cé trudng hgp can chuyén
nhiéu mau (>5 daon vi). Trong khi dd ti 1€ chay
mau & cac phuong phap voi voi khac dao dong
V(i ti 1€ kha cao 18,9 — 25%*S.

Suy than cdp cadn loc mau sau md chiém
22,2% déu & bénh nhan l6c DMC cap tinh, cd 2
bénh nhan suy thdn man giai doan IV, mé c6 k&
hoach, ca 2 bénh nhan déu khong can loc mau
sau mé. Két qua nay tuong tu cac cdng bd cac
nghién clu tham khao cla Liakupoulos va
Kremer*®, C6 4 bénh nhan can thd may kéo dai
va phai md khi quan, nhin chung thgi gian thd
may, thdi gian ndm hodi siic va thdi gian ndm
vién tucgng Ung vai d6 nang cla bénh va tuong
duong cac nghién clu trén thé gidi 467,

Chup cdt I8p vi tinh sau mé ¢ 2 bénh nhéan
co leak type 1a tUr chan than dong mach canh
tay dau, sau do ching t6i rdt kinh nghiém khau
ép thanh PMC vao stent graft vi tri chan TABC
c6 dém, va khong gdp trudng hop nao thém.
Mot s6 tac gia gap tinh trang tuong tu va cling
¢4 nhiing cai tién riéng dé han ché bién chimng
nay. Ty |é huyét khoi long gid doan stent Graft la
88,9% so vai cac cong bo khoang 93-99%* va ti
Ié huyét khdi long gai giam dan khi di xudng cac
doan dugi. C6 1 bénh nhan can can thiép budc
hai do tdi phinh phia dudi, cac bénh nhan
endoleak do diéu kién kinh t€ nén chua can
thié€p ti€p thi hai va ti€p tuc theo doi.

Han ché nghién clru la nghién cru dan trung
tdm, s6 lugng bénh nhan nghién clu it va thdi
gian theo ddi con ngan. Trong tuang lai tac gia
s€ cb nhirng sO liéu I16n han va thdi gian theo doi
dai han, chinh xac han.

V. KET LUAN

Phuong phap cai tién ky thuat voi voi tai bv
HN Viét buc dé thuc hién, tiét kiém chi phi va
cho két qua budc dau tot va an toan.
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NGHIEN CU'U KY THUAT GAY KHAC POM TRONG CHAN POAN
LAO PHOI AFB AM TINH VA MOT SO PAC PIEM LAM SANG,
CAN LAM SANG CUA BENH NHAN PU’Q’'C CHAN POAN XAC PINH

TOM TAT

Pat van dé: Gay khac ddm da dugc chiing minh
la perdng phap Idy bénh pham an toan, dé thuc hién,
g|a tri cao, it xam Ian co the thuc h|en lai nhiéu Ian
gia_ thanh ré. Do do, cb the str dung gay khac dom de
chan doan lao ph0| AFB am tinh - von co b|eu hién
ldm sang nghéo nan, chin doan xac dinh con kho
khan, phu’c tap va thu‘dng pha| dua vao ky thuat hién
dai ton kém. Vi vay ching tdi thuc h|en ngh|en cu‘u
nay nhdm 2 muc tiéu: 1) Md ta mot s6 dic diém cla
ky thuat gay khac dom trong chan doan lao ph0| AFB
am t|nh 2) Phan tich mot s6 déc diém Iam sang, can
l&m sang cta bénh nhan lao phdi AFB am tinh. D6i
tuong va phuong phap nghién ciru: Thiét ké
nghién c('u md ta cat ngang trén nhitng bénh nhan
nghi lao, co it nhat 2 mau ddm thudng quy AFB am
tinh. Két qua: c6 309 bénh nhan tham gia vao nghién
clru, trong dé ty l1é gay khac dom thanh cong la
98,1%. Ty |é c6 bién chiing la 13,6% gap bién ching;
blen chiring hay gdp nhat la kho thé nhe (88, 1%)
Trong 298 bénh nhan du tiéu chuan phén tich c6 45
bé&nh nhan dugc chan doan xac dinh lao ph0| bang
tiéu chuédn cdy MGIT dudng tinh vdi vi khuén lao.
Kappa gilta 2 phudng phap GKb va NSPQ la 0,81,
p=0,0000, hai phuadng phap co do dong thuan rat 6t
Cac trleu cerng Iam sang nhu mét mai, gay sut can,
ra mo hoi trdm va hinh anh trén X-quang dién hinh
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nhu’ tham nhiém, xd v6i cd y nghia trong chan dodn
lao phéi (p<0, 05) Két luén: Ky thuat gay khac ddm
kha an toan, ty lé &y derc bénh pham rat cao, va ¢
dong thuan rat tot vdl noi soi phe quan trong chan
doan lao ph0| AFB am t|nh Mot sO triéu cerng 1am
sang va can Iam sang co gla tri trong chan doan lao
ph0| AFB am t|nh la: mét moi, gay sut can, ra mo hoi
trdm, X quang 6 hinh anh tham nhiém, hinh anh X0 VOI.
Tu‘khoa Gay khac dém, lao ph0| AFB am tinh

SUMMARY

INDUCED SPUTUM IN DIAGNOSIS OF

SMEAR-NEGATIVE PULMONARY
TUBERCULOSIS, CLINICAL AND
SUBCLINICAL CHARACTERISTICS OF
DIAGNOSED PATIENTS

Background: Induced sputum has been shown to
be a safe, easy-to-implement, high-value, low-invasive
method that can be repeated and cheaply. Therefore,
it can be used to diagnose smear-negative pulmonary
tuberculosis, which often had poor clinical symptoms,
and difficult in definitive diagnosis, complicated and
often requires expensive modern technology. We
conducted this study with 2 purposes: 1) Describe
some features of the induced sputum technique in
smear-negative diagnosis, 2) Analyze some clinical
and subclinical characteristics of patients with smear-
negative pulmonary tuberculosis. Methods: A cross-
sectional study design was used in patients suspected
pulmonary tuberculosis, who had at least 2
spontaneous sputum smear - negative. Results: 309
patients participated in the study, of which induced
sputum successful rate was 98.1%. The rate of
complications was 13.6%, the most common one was
mild dyspnea (88.1%). Of the 298 patients eligible for
analysis, 45 were diagnosed with pulmonary
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