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o Sinh thiét phoi xuyén thanh nguwc

dwéi hwéng dan siéu am

e Ca lam sang minh hoa



SINH THIET PHOI XUYEN THANH NGU'C
DU'G'l HUO'NG DAN SIEU AM
Transthoracic ultrasound-guided

percutaneous needle biopsy (TUS-PNB)
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SINH THIET PHOI XUYEN THANH NGU’C DU0'l
HU'O'NG DAN SIEU AM

. DPinh nghia

—

Cac ton thuong cé thé sinh thiét qua siéu am
Chi dinh va chéng chi dinh

Cac truong hgp chua can sinh thi€t qua siéu am
Dung cu

Cac budc tién hanh va cac diém can luu y
Panh gia mau mod

Cac hinh anh trén siéu am
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Bién chirng
HRS 10. Gid tri clia sinh thiét xuyén thanh nguc dudi hudng dan siéu &m va céc yéu

2026 t6 anh hudng két qua
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SINH THIET PHOI XUYEN THANH NGU’C DUO'l
HU'O'NG DAN SIEU AM

1. Pinh nghia
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DINH NGHIA
~ N

K¢ thuat sinh thiét xuyén thanh nguc dwdi hwéng dan siéu 4m 1a ky thuat sinh

thiét qua thanh ngwc bang kim dwéi hwdng dan cta siéu 4m dé sinh thiét cac

\_ dam mo sat thanh ngwc va phat hién dworc trén siéu am nguwc )




Al NEN LA NGU’O’I THU’C HIEN

An advantage when the procedure is performed by
pulmonologistsg‘ is that they constantly reassess and

adjust the invasive programme including the indication
and know exactly when diagnosis including immuno-
histochemistry, mutation analyses, microbiology and
staging of the disease is satisfactory. Moreover, they
have close contact with the patient from start to end
of the programme and perform all other invasive pro-
cedures, meaning that the patients only need to see
a single physician. The procedure can be performed
rapidly without the patient having to wait for an avail-
able time-slot in the radiology department.

et ——
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NHU'NG Al NEN LA NGU’O'l CUNG THU’C HIEN

Multidisciplinary team construction

Preoperative multidisciplinary panel discussion is recom-
mended. Percutaneous needle biopsy should be performed
by or under the guidance of an experienced surgeon.”>*°
Well-trained doctors and nurses are needed to manage
preoperative, intraoperative, and postoperative procedures.
The presence of a cytopathologist during surgery can
improve diagnostic accuracy. If necessary, anesthetic inter-
vention should be considered to ensure successful comple-
tion of the surgery.




SINH THIET PHOI XUYEN THANH NGU’C DU0'l
HU'O'NG DAN SIEU AM

2. Cac ton thwong c6 theé sinh thiét qua siéu am




CAC TON THU'ONG CO THE SINH THIET QUA SIEU AM
v Phoi: Khoéi hoac nodt ngoai vi chwa ré ban chat
v" Trung that: Khoi & trung that truwéc
v" Mang phoi: Mang ph6i thanh day hoic nghi ngd nhiém trung mang phdi
(lao mang phoi...)
v Thanh ngwc: Khéi u thanh nguc hoidc nghi ngd nhiém trung

v Hach bach huyét: Nghi ngd bénh 4c tinh, nhiém trung, bénh phoi

ké nhw bénh sarcoidosis lién quan dén hach dwéi don, hach thwong

HRS ,
2026 don, hach nach hoac hach bach huyét trong vu
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CAC TON THU'O'NG CO THE SINH THIET QUA SIEU AM

Pong dac phdi = | Day mang phdi thanh
P: mang phai - P: mang phai
LC: dong dac | Eff: dich mang phoi

-
-
-
<>
- ':.' 3
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U trung that trwdc
S: Xxwong wc
T: khoi u

S —— Hach thwong don
Sb\ T P L: hach

—
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SINH THIET PHOI XUYEN THANH NGU’C DU0'l
HU'O'NG DAN SIEU AM

3. Chi dinh va chong chi dinh
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CHIi PINH

(Céc ton thwong phoi sat thanh ngwc va dwoc xac dinh trén siéu am \

» Noi soi phé quan khong thay khéi u trong long phé quan hoac két qua bénh pham

14y dwoc qua ndi soi phé& quan chwa c6 chan doan xac dinh chac chan (té€ bao hoc,
giai phau bénh, vi sinh, Cellblock...)
> Bénh phdm mo 14y dwoc qua TUS-PNB c6 thé thwc hién gidi phau bénh / té€ bao hoc

dé chan doan cac bénh ly ac tinh / lanh tinh, ngoai ra con c6 thé thwc hién ciy tim

\céc tdc nhan nhw vi ndm, vi khuan, lao /

y T %




CHONG CHi PINH

> Cac ton thwong khéng phat hién dwoc bang siéu am
» CO roiloan dong mau nang khong diéu chinh dwoc: PLT < 50 G/L, INR > 1.5
» Suy ho hap, suy tim nang, huyét dong khéng 6n dinh, r6i loan nhip tim
> Da cat phéi bén déi dién
» Ho qua nhiéu khong cam dwoc
» Nguoi bénh khong hop tac
> CO bénh pho6i tac nghén man tinh mirc dd vira hodc nang (FEVi< 1L)

;'gzss > Nguoi bénh thé méy, khéng nim duwoc

BO Y T€ (2014). Quyét dinh s6 1981/QD-BYT. Tai liéu “Hudng dan quy trinh ki thuat Noi khoa, chuyén nganh Ho hap”



~T ?
CHONG CHi PINH
» Roi loan dong mau: INR > 1.5, PLT < 30 G/L. Ngwng Heparin trong lwong phan ti

thap it nhat 24 gio, Aspirin va Clopidogrel it nhat 7 ngay
» Shunt phai-trai, tang ap phoi nang (PAPs > 90 mmHg)
» Tang huyét ap khong kiém soat (HATT > 140 mmHg)
> DPang c6 chin doan nho6i mau co tim hodc dau that ngwe khong 6n dinh
» CO bénh ly vé tam than kinh hodc nhan thirc
» Khong c6 kha nang chiu dung dwoc tw thé khi sinh thiét va khong hop

HRS 7 . A A 7 7 2 7 . . AN
tac thwc hién dong tac hit tho trong Ituc sinh thiét

l s



SINH THIET PHOI XUYEN THANH NGU’C DUO'l
HU'O'NG DAN SIEU AM

4. Cac trwong hop chwa can sinh thiét qua siéu am




CAC TRUO'NG HO'P CHU’A CAN SINH THIET QUA SIEU AM

» Cac treong hop nghi ngo dong dac dwéi mang phoi do nguyén nhin lanh tinh
(non-malignant subpleural consolidations) thi cAn nhac cic phwong phap khac, bao
gom theo doi:

v Viém phai (trir treong hop can chin dodn tac nhin giy bénh)
v Xep phéi do tac nghén (obstructive atelectasis)
v Xep phoi thu dong do chéen ép (compressive atelectasis)

v Thuyén tac phéi

HINH ANH TREN SIEU AM PHOI KHONG THE PHAN BIET CHAC CHAN
TON THUONG PONG PAC LANH TINH HAY AC TINH



CAC TRUO'NG HO'P CHUA CAN SINH THIET QUA SIEU AM

AIR-BRONCHOGRAM XEP PHOI

RCOSTO

Gap trong viém phoi va xep phoi L . s
" Khac v&i dong dac, nhu mé phoi
Gom 2 dang: . .
, ., xep hoan toan
» Khi phé quan tinh (static

airbronchogram) Khéng con hinh anh khi phé anh

« Khi phé quan déng (dynamic db di déng (dynamic
airbronchogram): Goi y khi dang airbronchogram)

di chuyén trong phé quan, theo Trén LUS, cé thé dung mét sé

chu ki hit thé -> ggi y viém phéi d4u hiéu dé nhan biét:

(ddng dic) nhiéu hon xep phdi)
* Nhay: 61%

» BPac hiéu: 97%

« Xep phéi do chén ép

« Xep phéi do tac nghén

Ving xep phdi (Atl) do chén ép (compression atelectasis)
Lichtenstein D, et al. Chest. 2009 Jun;135(6):1421-1425. Image courtesy: Dr. Hailey Hobbs@haileyahobbs The Thoracic Ultrasound Training Programme — ERS

SHRED SIGN

v" Viém phoi (trir tredng hop cin chin doan tac nhan)

« Vlng phdi déng dac
e v Xep phoi do tac nghén (obstructive atelectasis)
* Ranh gigi gitra vung

phoi dong dac va nhu v' Xep phoi thu doéng do chén ép (compressive

mo phdi con théng khi
binh thudng phia dudi atelectasis)

tao dudong tang am, nurt

~

gay

ThS. BS. Tran Lé Quéc Khanh (2024), In-house training program ('ng dung siéu &m phdi trong
thwc hanh 1dm sang hoé hip), Vai trd ciia siéu &m phdi trong bénh ly nhiém trung h6 hap



CAC TRU'O'NG HOP CHU'A CAN SINH THIET QUA SIEU AM
N ,*-._._V,_; > “A‘g s

Hinh anh khi phé quan tinh va khi phé quan dong cung ton tai
- Goi y vira c6 dong dac phoi vira c6 xep phoi




CAC TRUO'NG HO'P CHU’A CAN SINH THIET QUA SIEU AM

NGUYENVANTOILUS 2

mindray
20260203-163811-1C41 03/I

35C50EB AP 97% MIO0.7 TISO0.3

M

Viém phoi hoai tir ap xe hoa



CAC TRU'O'NG HO'P CHUA CAN SINH THIET QUA SIEU AM

IMA 23 x|

Obstructive atelectasis




CAC TRUO'NG HO'P CHUA CAN SINH THIET QUA SIEU AM

THUYEN TAC
PHOI

Trén siéu am: vung gidm am, hinh
tam giac hoac tron, bo ro, tir vai
mm cho t&i vai cm.

Bn thuyén tac phdi cé thé cé 2-3

kh&i déng dac sat mang phéi +
Tran dich mang phéi

Color doppler cé thé hd trg phan
biét

Contrast Enhanced Ultrasound

(CEUS): viém ph&i ngdm thuéc can  sigy am phéi clia mot benh nhan bi thuyén tc phdi. Mot viing phdi bi dong
quang nhanh (8-10s) dac do thuyep tac phoi (PE) va g.;af\ c6 the dwoc nhin thay (Lvr).
The Thoracic Ultrasound Training Programme — ERS

Thuyén tac phoi

e ———




CAC TRUO'NG HO'P CHUA CAN SINH THIET QUA SIEU AM

» Cac trwong hop nghi ngo dong dic dwdi mang phoi do nguyén nhin lanh tinh
(non-malignant subpleural consolidations) thi cAn nhac cic phwong phap khac, bao
gom theo doi:

v Viém phoi (trir tredng hop cin chan doan tac nhan giy bénh)
v Xep phoi do tac nghén (obstructive atelectasis)
v Xep phoi thu dong do chén ép (compressive atelectasis)

v Thuyén tac phdéi

HINH ANH TREN SIEU AM PHOI KHONG THE PHAN BIET CHAC CHAN
TON THUONG PONG PAC LANH TINH HAY AC TINH



CAC TRU'ONG HO'P PAC BIET

» Pulmonary sequestration (phoi biét 1ap/phoi biét tri):
v" Triéu chirng : Viém phoi tai phat, ho, dau nguc, dau lung, kho thé, sot
v Thwong cho hinh dnh giong khoi u phoi & thuy dwdi, canh cot song
v" Siéu am: Hyperechoic so v&i phan con lai ctia phoi
v Ch4n doan bang CT nguwc c6 bom thudc cdn quang: Thiy mach mau nudi xuit phat truc

tiép tir dong mach chi xudng

HRS
2026
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PULMONARY SEQUESTRATION

HRS
2026 Chup CT-scan c6 bom thudc can quang néu nghi ngo’



CAC TRU'ONG HO'P PAC BIET

» Pulmonary sequestration (phoi biét 1ap / phoi biét tri)
» Arteriovenous malformation (AVM): di dang dong tinh mach
» Pulmonary arterial aneurysms: phinh mach (Behcet’s disease...)

» Hydatid cysts

)
HRS Chup CT-scan c6 bom thudc can quang néu nghi ngo’
2026




BEHCET'S DISEASE
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5. Dung cu
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DUNG CU

h e Versions available

CODE SIZE PACK. C.CODE
0BDP 1610 166x10 cm 20 White
0BDP 1615 16Gx15 cm 20 White
0BDP 1620 16Gx20 cm 20 White

" 0BDP 1810 18Gx10 cm 20

28 / 0BDP 1815 18Gx15 cm 20

\//‘ e 0BDP 1820 18Gx20 cm 20
/ / ‘ 0BDP 2015 20Gx15 cm 20 Yellow
\/ OBDP 2020 206x20 cm 20 Yellow

Trokuy Sgutoe Ausspanang 1020 mm
Teoxar tip 1320 s motch




DUNG CU
Plunger being pushed
in, to advance stylet
Cannula into the mass
\\ | Bo kim dong truc Tru-cut cé 18-20G gom: 1 kim
dan dwong, 6¢ dinh vi va 1 kim cat cé 18-20G

;

I \ \

C)

-
- -]

Lung Pleura Rib Skin
mass

Marked in 1 cm increments

QUTER COAXIAL NEEDLE

= = [ APPropriatelength, EchaTip

DEPTH MARKER

Marked in 1 cm increments
== @ YT Thaxx x x x uxx x = w w m o — > 1 e -
‘ CUTTING CANNULA
Etched tip

PLUNGER

THROW LENGTH (10 or 20 mm)

QUICK-CORE AND COAXIAL NEEDLE ASSEMBLY

Visual Art: © 2019 INNERSTYLET

The University of Texas
MD Anderson Cancer Center SPECIMEN NOTCH

MANUAL TRUCUT BIOPSY NEEDLE






DUNG CU

BAO QUAN MO: GIAI PHAU BENH

LO VO TRUNG + NU’O'C MUOI SINH LY:
XET NGHIEM VI SINH

quv:S:'\"

10% NEUTRAL
BUFFERED FORMALIN

Thermo



B
CE

Co6 nhiéu hé thong sinh thiét: tuy vao Kinh nghiém ngwdoi thay thuodc va trang thiét
bi tai co' s y té
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6. Cac bwérc tién hanh va cac diém can lwu y




CAC BU'G'C TIEN HANH VA CAC PIEM CAN LUU Y

&éc bwéc tién hanh thd thuit, nhitng yéu cidu hop tac cia nguoi bénm

moi bwdc tién hanh nhw nam bit déng, thé ra hét va nin thé khi choc

kim cling nhw khi rat kim sinh thiét can dwoc tuan thu
» Lap dwong truyén tinh mach. St dung Atropine
» Tuw thé: Uu tién sw thoai mai nhat c6 thé cho ngwoi bénh va hinh anh trén siéu 4m

la ro6 nhat. Khong cé tw thé chong chi dinh

wau khi sinh thiét, nén nam “ép” vi tri vira sinh thiét xuéng trong 1-2 gior sau dy

w [ %




CAC BU'O'C TIEN HANH VA CAC PIEM CANLUUY

Ultrasound identification of puncture site

The use of ultrasound may be limited to identifying an
optimal site, angle and depth for performing
a transthoracic biopsy. Once these factors have been
determined, the biopsy is performed ‘blindly’ without
the direct guidance of ultrasound. No studies have
demonstrated whether this technique is inferior to the
techniques using direct ultrasound guidance. Despite
the lack of studies, real-time visualization of the needle
and placement when obtaining the biopsy should be
preferred whenever possible.

Pwa kim vao ¢ vi tri bo’ trén xwong swon dwdi

[




CAc BU'O'C TIEN HANH VA CAC PIEM CANLUUY

Exposed / - Exposed
intercostal artery intercostal vein

o -
\ - N . = \
~ — — — - -

a Parietal pleura

(H

— e — ™ A
e Exposed S - g
intercostal artery %" " =

« - : ﬁ./ . . ‘i

Doppler box Pleural effusion

Diaphragm /
B - .

Doppler box




CAC BU'G'C TIEN HANH VA CAC PIEM CAN LUU Y

subcwlansous-fat

p Pleura R - ~~ — =3
’a = s (echogenic line) : —_—
mass . ™ — ".
o o —

leq | —

- e A::y needle
.

=== 1ip before firing;

Biopsy quide
PsSy 9 ' s Deller seen real-time
lines - .

> S 2 (1.2 cm throw)
~= -




CAC BU'O'C TIEN HANH VA CAC PIEM CANLUUY

69
100

6.0
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CAC BU'G'C TIEN HANH VA CAC PIEM CANLUU Y

Khai u phoi c6 dwong kinh khéng 16n >
Nén quan sat trwc ti€p dau kim sinh thiét




CAC BU'O'C TIEN HANH VA CAC PIEM CANLUU Y

Khai u phoi c6 “pleural contact” khong lé'n
- Nén quan sat trwc ti€ép kim sinh thiét




CAC BU'O'C TIEN HANH VA CAC PIEM CANLUU Y

> Tién hanh choc kim dan duong:

O

bat 6c¢ dinh vi trén kim dan dwong & vi tri sao cho khoang cach tir dau kim dén
6¢ dinh vi ding bang khoang cach tir mép da dén bo ngoai cia tén thuwong

Gay té tirng 16p tir da dén 14 thanh mang phoi bom va kim tiém riéng, sau do
cho khoang 2 phut

Dung lwéi dao mo6 rach mot vét nhé dai khodng 2 mm qua da & vi tri d3 danh
dau tir truwéc

Choc kim dan dwdng qua vi tri vira rach da, kim di sat b& trén xwong suon

Pwa kim di sau t&¢i mirc 6¢ dinh vi nam sat trén mat da

Sau khi choc kim kiém tra lai ddu kim bang dau do siéu 4m

’ ﬁ I-A \“\




CAc BUO'C TIEN HANH VA CAC PIEM CAN LUU Y
|MANUAL TRUCUT BIOPSY NEEDLE

Marked in 1 cm increments

1
OUTER COAXIAL NEEDLE

Appropriate *--“n:” Ec¢ '|I‘II;

I8

DEPTH MARKER

Marked in 1 cm increments
 — — — — — — tﬁ*‘1~ﬁ{—‘b—-i ——— -3 | e -
CUTTING CANNULA
Etched tip

THROW LENGTH (10 or 20 mm)

e — g - -~ ANIES FPIA Y . ACCr s 1\
n- e T QUICK-CORE AND COAXIAL NEEDLE ASSEMBLY

INNERSTYLET
SPECIMEN NOTCH

Po khoang cach tir da dén sat phia ngoai ton thwong
Po khoang cach tir da dén bo’ trong ton thwong

Chon do dai sinh thiét tuy theo Kich thwéc ton thwong (10mm hay 20mm)
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CAcC BU'O'C TIEN HANH VA CAC PIEM CANLUUY

BV CHO RAY . KHOA NOI PHOI
12/03/2026 13:45:24ADM 120326-134420 TEMP

HRS
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CAC BU'G'C TIEN HANH VA CAC PIEM CAN LUU Y

> Tién hanh cat:

@ Khi da chic chan kim dan dwong da vao ddng vi tri tén thwong, rat nong cua kim dan dwong
ra dong thoi dwa ngay kim cat vao trong nong cia kim dan dwong va tién hanh cat dé 1y
bénh pham. Sau khi rut kim sinh thiét ra khoi nong ctia kim dan dwong thi phai lap tirc dwa
lai nong cua kim dan dwong vao phan vo rong dé tranh nguy co tran khi mang phdi hoac
thuyén tac khi

3 Dung mdt dadu kim nho dé€ 14y manh bénh phdm ra khoi ché dwng bénh phidm & dau kim. Cho
ngay bénh pham vao lo formon da chuin bi sdn. TRANH LAM DPU'T, GAY MAU MO

O Tiép tuc sinh thiét cAic manh bénh pham khac theo trinh tw nhw trén va theo nhiéu hwéng

khac nhau

Q Khi d3 14y du s6 manh bénh pham cin thiét (4 - 6 manh) thi lap mot bom tiém 20ml vao dau
ciia kim dan dwong dé hut bénh pham. Dan ngwdi bénh nin thé roi rit nhanh kim dan dwong

van gan v&i bom tiém 20 mL ra khoi thanh nguc




T

CAc BU'G'C TIEN HANH VA CAC PIEM CANLUU Y

Plunger being pushed
\ in, to advance stylet

Cannula into the mass

|
O

. . "",/'lv
f - |
* <h e — =
o s
“»
4

Lung Pleura Rib Skin
mass

Xoay nhe kim sinh thiét theo goc 5-10 do dé sinh thiét mot
hwéng khac nham tang kha nang chin doan



SINH THIET PHOI XUYEN THANH NGU’C DU0'l
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7. Panh gia mau mo

" HRS
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DANH GIA MAU MO

@ﬁu mé: mot dai ran hoan chinh, mau hong nhat, c6 thé mau den hodc nau > Q

nang mo tot

> Mau mo: mau den, c6 mu, dé v&, bi phan manh hoac 16ng - Kha nang mau mo
khong dat yéu cau do sinh thiét phai viing mé hoai tr hoac xo héa 2 Nén thwc hién
lai sinh thiét trong cing mot lan dé

> Danh gid mau mo nhanh tai cho (Rapid on Site Evaluation-ROSE): vai tro ctia bac si

\giéi phau bénh /







PANH GIA MAU MO

Ultrasound Guidance Versus CT
Guidance for Peripheral Lung
Biopsy: Performance According to
Lesion Size and Pleural Contact

Matthew H. Lee!:? OBJECTIVE. The purpose of this study was to compare efficacy and safety of biopsy

Meg han G. Lubner! guided by ultrasound (US) versus CT for lung lesions with pleural contact.

J. Louis Hinshaw' MATERIALS AND METHODS. Among 1269 image-guided thoracic biopsies ob- ) o

Perry J. Pickhardt' tained at our institution between 2004 and 2016, 150 were US-guided for lung lesions with TUS-PNB kha nang
pleural contact (78 men, 72 women; mean age, 67 years). Of those, 94 were performed using p x A
US only; 56 had initial CT localization. A comparison cohort of 100 consecutive CT-guided cao lay dll'O’ CInadau mo
biopsies for lung lesions with pleural contact was identified (60 men, 40 women; mean age, S A ) ~
65 years). Biopsy type, number of passes, sample adequacy, final pathologic results, compli- dat tleu Chuan

cations, procedural time, lesion diameter, and pleural contact were recorded. Fisher exact and
t tests were used for statistical analysis.

TABLE 4: Sample Adequacy by Biopsy Technique

Technique Ultrasound (%) CT (%)
Overall 98 93
Core biopsy alone 100 98
Fine-needle aspiration alone 85 76
Core biopsy and fine-needle aspiration combined 100 96

M. H. Lee. American Journal of Roentgenology 2018 Vol. 210 Issue 3 Pages W110-W117



PANH GIA MAU MO

TABLE 2: Size and Pleural Contact Subgroup Analysis

Guidance Used for
Lesion Biopsy Adequacy (%) Mean Time = SD (min) Complications (%)
Size (mm) Ultrasound CT Ultrasound CT D Ultrasound CT p Ultrasound CT i

<10 8 2 75 100 1.000 61+27 50 +2 0.601 25 50 1.000
10-30 69 67 99 90 0.032 37+23 49+ 18 0.0001 7 15 0.179
31-50 42 19 100 100 1.000 36+18 39+17 0.437 2 21 0.029
> 50 31 12 97 100 1.000 3017 31+8 0.844 0 17 0.0731
With pleural contact

<10 18 30 89 90 1.000 46+ 27 51+19 0.425 1 27 0.282

10-20 38 1 97 90 0.361 42 + 26 45 + 17 0.466 13 27 0.1663

21-30 32 15 100 100 1.000 33+18 43+19 0.074 3 20 0.0893

> 30 62 14 98 100 1.000 32+17 33+9 0.828 2 0 1.000

TUS-PNB: 1y dwo'c mau mé chinh xac & cac
khoi u phoi cé kich thwéc 10-50 mm, ti€p xiic mang phoi > 10 mm

M. H. Lee. American Journal of Roentgenology 2018 Vol. 210 Issue 3 Pages W110-W117



DANH GIA MAU MO

- liao stics
D\zm alagnosiics

Article

Effectiveness and Safety of Transthoracic Ultrasound in
Guiding Percutaneous Needle Biopsy in the Lung and
Comparison vs. CT Scan in Assessing Morphology of
Subpleural Consolidations

Marco Sperandeo 1(, Evaristo Maiello 207, Paolo Graziano *”, Annalisa Simeone 4, Salvatore De Cosmo >,

Lucia Dimitri 3, Concetta Di Micco 2, Elio Perrone ¢, Marco Taurchini 7, Gianmaria Ferretti 7, Antonio Mirijello 5@,

Antonio Varriale %, Maria Arcangela Grimaldi 3, Donato Lacedonia ®° and Carla Maria Irene Quarato %°*

3.15% trwong ho’p can sinh
thiét lai do mau mé khéng dat
yéu cau

HRS
2026

m\w Table 1. Patient demographic characteristics, lesion characteristics, and biopsy details.

Characteristics N =762 %
Age 47.80 + 14.42
Sex
Male 622 81.63
Female 140 18.37
Smokers 518 67.98
Patients with multiple lesions on CT scan 590 7743
Lesion size on CT scan 3.28 +£1.01
<2 cm 104 13.65
2cm-5cm 570 74.80
=5 cm 88 11.55
Lesion location
Right upper lobe 80 10.50
Right middle lobe 148 19.42
Right lower lobe 213 27.95
Left upper lobe 103 13.52
Left lower lobe 218 28.61
Repeated biopsy in the single session 24 3.15
Needle passes per biopsy 2.75 + 0.56
Diagnostic biopsy 709 93.04
Inconclusive biopsy 53 6.96
<2 cm 11
2 cm-5cm 33
=5cm 9

Sperandeo M. Effectiveness and Safety of Transthoracic Ultrasound in Guiding Percutaneous Needle Biopsy in the Lung and Comparison vs. CT Scan in Assessing Morphology of Subpleural Consolidations. Diagnostics (Basel). 2021;11(9):1641
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When a lung tumour is identified, TUS should try to solve several issues. One of the most
important problems is represented by differential diagnosis between benign and malignant
lesions [7]. TUS can describe certain characteristics of a peripheral lung lesion in order to sug-
gest benign or malignant characteristic:

— Contour of the lung surface may be irregular in LC and regular in benign lesions.

—The margins of the tumours are sharp, delineated from the ventilated lung (Figure 1). They
can be irregular or with finger-shaped ramification into the normal lung. Benign lesions are
usually less sharp delimited from normal ventilated lung.

— Destruction of the adjacent lung. LC invades the adjacent parenchyma and either destroys
or displaces the bronchi and normal vessels which normally present a radial, centrifugal
distribution identifiable with colour Doppler US examination (Figure 2). Tumour neovas-
cularization can be seen as tortuous vessels usually situated in the periphery and calibre
variations [8, 9].

Chira, R. I, Chira, A., & Mircea, P. A. (2017). Transthoracic Ultrasonography: Advantages and Limitations in the Assessment of Lung Cancer. In A Global Scientific Vision - Prevention,

Diagnosis, and Treatment of Lung Cancer. InTech
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Table 3. Patient demographic characteristics and lesion characteristics on TUS and chest CT scan in the two groups of

malignant and benign lesions.

. Malignant Benign
Variable (n = 627) (n = 281) p-Value
Age, years, (mean =+ SD) 4796 + 14.63 50.28 + 14.36 0.03
Gender:
Male n (%) 511 (81.50) 212 (75.44) ik
Female n (%) 116 (18.50) 69 (24.56) i
0 0 Smokers, n (%) 438 (69.86) 187 (66.55) 0.49
N - <1 Q o
) diagnostics @y Patients with multiple lesions at CT, n (%) 496 (79.11) 198 (70.46) 0.005
Py CT findings:
Effectiveness and Safety of Transthoracic Ultrasound in Diameter, cm (mean + SD) 3.21 + 0.97 3.20 + 0.86 0.88
Guiding Percutaneous Needle Biopsy in the Lung and Irregular margins, n (%) 576 (91.87) 85 (30.25) <0.0001
Comparison vs. CT Scan in Assessing Morphology of if“‘;"th B ((f/’)) 251351; &1;_)7) 1:26((2(2)9'1;5)) -
Subpleural Consolidations AR SIORChapraly v : : '
p Necrosis, n (%) 158 (25.20) 104 (37.01) 0.0004
Marco Sperandeo ', Evaristo Maiello 2(, Paolo Graziano 3", Annalisa Simeone %, Salvatore De Cosmo 5, Pleural effusion, n (%) 286 (4561) 155 (5516) 0.19
Lucia Dimitri 3, Concetta Di Micco 2, Elio Perrone ¢, Marco Taurchini 7, Gianmaria Ferretti 7, Antonio Mirijello >0, p
Antonio Varriale 3, Maria Arcangela Grimaldi ®, Donato Lacedonia % and Carla Maria Irene Quarato 8°* us ﬁ"d”'gS:
Diameter, cm (mean =+ SD) 3.17 £ 0.99 3.15 £ 0.89 0.77
Irregular margins, n (%) 429 (84.10) 205 (72.95) 018
Smooth margins, n (%) 198 (31.58) 76 (27.05) ’
Hypoechoic pattern, n (%) 378 (60.29) 167 (59.43) 0.10
Anechoic pattern, n (%) 93 (14.83) 29 (10.32) 0.07
Mixed (hyper/hypoechoic) pattern, n (%) 156 (24.88) 85 (30.25) 0.72
Sonographic “air bronchogram”, n (%) 164 (26.16) 89 (31.67) 0.09
Sonographic “necrosis”, n (%) 132 (21.05) 57 (20.28) 0.86
Pleural effusion, n (%) 417 (66.51) 202 (71.89) <0.0001

HINH ANH TREN SIEU AM PHOI KHONG THE PHAN BIET CHAC CHAN
TON THUONG PONG PAC LANH TINH HAY AC TINH
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@\Ihin chung, bién chirng ciia TUS-PNB thap hon sinh thiét u phoi dwdi hwéng&

chup cat 1&p vi tinh do kim sinh thiét khong di qua nhu moé phai lanh, cac bién

chirng bao gom:
¢ Tran khi mang phoi
* Tran mau mang phoi
“* Ho ra mau
¢ Phan (rng mang phoi (pleural reaction)
% Xuat huyét trong phoi (intrapulmonary bleeding)
&)i can theo duwong kim (chest wall implantation), thuyén tac khi, chén ép tim: hié'y




TRAN KHi MANG PHOI

&‘ ran khi mang phoi la bién chirng thwro'ng gap nhat sau TUS-PNB \

» Tilé tran khi mang phoi sau TUS-PNB dao dong tir 0.79-3.4%, thap hon so v&i sinh

thiét u phéi dwéi hwéng dan CT-scan nguc (18.8-25.3%)

» Siéu am phoi trong vong 1 gio sau sinh thiét gitip chan doan tran khi mang phoi
b&i cac dau hiéu: mat trwot mang phoi, lung point (transition point between
pneumothorax and normal lung). Dau hiéu goi y: mat dot ngot ton thwong phoi
da thay tir trwrdrc trén siéu am ngay sau khi sinh thiét

> 90% tran khi mang phoi xay ra trong vong 1 gi¢ sau sinh thiét. Cac truwong hop

\trén khi mang phoi mudn > 24 gio: Hiém gap /

w I § W




TRAN KHi MANG PHOI

Dau hiéu “lung point”




TRAN KHi MANG PHOI

» Dw phong tran khi mang phoi:
v Khuyén khich bénh nhan han ché néi chuyén va ho trong liic lam thua thuat

v" Puwong kim sinh thiét khong di vao nhu mé phoi lanh

k v Nén gidm s6 1An bAm sinh thiét néu mau mé dat chuin

~

/

HRS
2026

f'e




PHAN U'NG MANG PHOI

/>Phén rng mang phoi: Mot loat cic biéu hién xay ra khi kim dam vao mang ph(“D
bao gom ho lién tuc, chéng mat, tirc ngwc, xanh xao, d6 mo6 hoi, ngat, choang
» Co ché c6 thé lién quan dén phan Wwng phé vi

> Cac yéu t6 nguy co: Thé trang giy, trang thai lo lang, glucose mau ban dau thép,

\sinh thiét nhiéu vi tri tai mang phoi J
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CAC BIEN CHU'NG KHAC

KI‘ ran mau mang phoi: Siéu 4m kho c6 thé phan biét dwoc ban chat dich mang m

Dau hiéu goi y: tran dich mang phoi trén siéu am méi phat hién sau khi sinh thiét

» Ho ramau: Tilé 0.26-1.72%, da phan tw giéi han
» Xuat huyét trong phoi: Hiém gap, c6 thé giy tir vong. Nguy co chdy mau bao géom:
khoi u giau mach mau (ung thw than di can phoi), bénh Iy tao hang man tinh (tang

sinh mach mau phé quan), bénh ly dong mau, tang ap phoi...

> Di can theo dwong kim ra thanh ngwc (chest wall implantation): Hiém gip, tuy

&hién néu xay ra thi tién lwong xau /




BIEN CHU'NG

Purpose: To evaluate diagnostic performance and safety of ultrasound-guided needle
biopsy in the diagnosis of peripheral pulmonary nodules (PPLs) < 2 cm, and the influence
factors of sample adequacy and safety.

Materials and Methods: 194 patients (99 men, 95 women; mean age, 56.2 + 13.7
years) who received biopsy for PPLs < 2 cm between January 2014 to January 2019 were
included. Variables including patient demographics, lesion location, lesion size, presence
of lesion necrosis, presence of emphysema on CT, patient position, biopsy needle size
and number of needle passes were recorded. Univariate analysis and multivariate logistic
regression analysis were performed to explore the influence factor of sample adequacy
and safety.

Results: Biopsy specimens were adequate for diagnosis in 161/194 (83%) cases; the
diagnostic accuracy was 81.4% (158/194). The overall complication rate was 8.8%
(17/194), including pneumothorax, hemoptysis and pleural effusion, which occurred in
2.1% (4/194), 5.2% (10/194), and 1.5% (3/194) of patients, respectively. The incidence of
pneumothorax in the 16-gauge-needle group were significantly higher than that of the
18-gauge-needle group (5.6% vs 0%, P=0.018). Adequate sampling of 16-gauge and
18-gauge needles were achieved in 90.3%(65/72) and 78.7%(96/122) cases,
respectively. Multivariate logistic regression analysis revealed needle size (16-gauge vs
18-gauge) was an independent influence factors of sample adequacy (P=0.015, odds
ratio=3.419). A receiver operating characteristic curve was plotted and the area under the
curve was 0.774.

3 frontiers 0R|c_;|r:|A

. published: 14 May 202
in Oncology doi: 10.3389/fonc. 2021.671884

L RESEARCH

®

Ultrasound-Guided Percutaneous
Core Needle Biopsy of Peripheral
Pulmonary Nodules <2 cm:
Diagnostic Performance, Safety
and Influence Factors

Weijun Huang "*7, Jieyi Ye™, Yide Qiu®, Weiwei Peng®, Ninghui Lan?, Ting Huang?,
Yinghui Ou?, Xiaoyun Deng? and Yingjia Li'"

Ti 1é bién chirng nhin
chung thap
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Ultrasound Guidance Versus CT
Guidance for Peripheral Lung
Biopsy: Performance According to
Lesion Size and Pleural Contact
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OBJECTIVE. The purpose of this study was to compare efficacy and safety of biopsy
guided by ultrasound (US) versus CT for lung lesions with pleural contact.

MATERIALS AND METHODS. Among 1269 image-guided thoracic biopsies ob-
tained at our institution between 2004 and 2016, 150 were US-guided for lung lesions with
pleural contact (78 men, 72 women; mean age, 67 years). Of those, 94 were performed using
US only; 56 had initial CT localization. A comparison cohort of 100 consecutive CT-guided
biopsies for lung lesions with pleural contact was identified (60 men, 40 women; mean age,
65 years). Biopsy type, number of passes, sample adequacy, final pathologic results, compli-
cations, procedural time, lesion diameter, and pleural contact were recorded. Fisher exact and
f tests were used for statistical analysis.

RESULTS. US-guided biopsy was associated with fewer complications (7%) than CT-
guided procedures (24%: p < 0.001). Mean procedure times (+ SD) were shorter with US only
(31 + 16 min) than with CT only (45 + 26 min; p < 0.001) or US with CT localization (45 + 18
min; p < 0.001). Procedural times were longer for patients with small lesions and those with
lesser pleural contact. Sample adequacy was best when core biopsy was performed with US
and CT. Fewer passes were performed with US guidance than with CT guidance (mean, 3.1 +
1.8 vs 4.4 + 1.9, respectively, p < 0.001), with a trend toward improved pathologic adequacy
(98% vs 93%. respectively, p = 0.122). Subgroup analysis showed fewer complications for le-
sions 31-50 mm (p = 0.029), improved sample adequacy for lesions 10-30 mm (p = 0.0032),
and shorter procedural times for lesions 10-30 mm (p = 0.0001) with US than with CT.

CONCLUSION. US guidance should be considered for biopsy of peripheral lung and
pleural lesions larger than 10 mm, because it is safer, faster, and possibly more accurate than
CT guidance.

It bién chirng hon
Thoi gian thwe hién ngan hon
Tilé mau dat twong dwong
It s6 1An bam sinh thiét hon

U c6 dwong kinh > 10mm
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TABLE 2: Size and Pleural Contact Subgroup Analysis

Guidance Used for
Lesion Biopsy Adequacy (%)
Size (mm) Ultrasound CT Ultrasound CT p

<10 8 2 75 100 1.000
10-30 69 67 99 90 0.032
31-50 42 19 100 100 1.000
> 50 3 12 97 100 1.000 ~
With pleural contact

<10 18 30 89 90 1.000

10-20 38 M 97 90 0.361

21-30 32 15 100 100 1.000

>30 62 14 98 100 1.000

TUS-PNB c6 kha niang 1dy mau dat chuan cao & khéiu > 10
mm dwong Kinh va tiép xic mang phoi > 10 mm

M. H. Lee. American Journal of Roentgenology 2018 Vol. 210 Issue 3 Pages W110-W117
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Table 1. Patient demographic characteristics, lesion characteristics, and biopsy details.

Characteristics N =762 %
Age 47.80 + 14.42
Sex
Male 622 81.63
Female 140 18.37
Smokers 518 67.98
Patients with multiple lesions on CT scan 590 7743
Lesion size on CT scan 328 +1.01
<2 cm 104 13.65
2 ecm=-b cm 570 74 .80
=5 cm 88 11.55
Lesion location
Right up‘fer lobe 80 10.50
Right middle lobe 148 19.42
Ri ght lower lobe 213 27.95
Left upper lobe 103 13.52
Left lower lobe 218 28.61
Repeated biopsy in the single session 24 3.15
Needle passes per biopsy 2.75 + 0.56

Diagnostic biopsy 709 93.04
Inconclusive biopsy 53 6.96

<2 cm 11

2 ecm-b cm 33

=hcom 9

Kha nang chwa c6 dwoc chan doan
xac dinh thwong gap & cac khoiu > 5

cm hoac < 2 cm dwong kinh

Sperandeo M. Effectiveness and Safety of Transthoracic Ultrasound in Guiding Percutaneous Needle Biopsy in the Lung and Comparison vs. CT Scan in Assessing Morphology of Subpleural Consolidations. Diagnostics (Basel). 2021;11(9):1641
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(b) Table 2. Characterization of the correct group (TP + TN) and
the incorrect group (FP+ FN + ND) in 97 US-guided transthor-
acic needle biopsies.

Y- Correct Incorrect
group group
Characteristics (n=287) (n=10) P
Age (years) 66.0 67.5 0.722%
Sex (male/female) 62/25 7/3 0.595
Size (mm) 46.0 34.0 0.069*
LPCAL (mm) 34.0 16.0 0.004**
Core samples (n) 2.0 2.0 0.522*
Location 14/7/32/1/19  2/0/6/0/2  0.425"
(RUL/RML/RLL/LUL/LLL)
Emphysema (Yes/No) 18/69 3/7 0.447°

. ) ) . o o *The Mann-Whitney U test was used for the group comparisons.
LeSlon-pleura contact arc length anh hll’O'ng kha nang chan TFisher’s exact test or a chi-squared test was used for the group

. comparisons.
doan bang TUS-PNB P <0.05.
The numbers represent the medians or the numbers of patients.
FN, false-negative; FP, false-positive; LLL, left lower lobe; LPCAL, lesion-
pleura contact arc length; LUL, left upper lobe; ND, non-diagnostic; RLL,
. right lower lobe; RML, right middle lobe; RUL, right upper lobe; TN, true-
98% xuong con 85.4% negative; TP, true-positive.

LPCAL < 30mm lam giam kha nang chan doan chinh xac tir

Acta Radiologica 2014, Vol. 55(3) 295-301
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The accuracy of ultrasound-guided lung biopsy pathology and
microbial cultures for peripheral lung lesions

Zhen-Long Zhao, Li-Li Peng, Ying Wei, Yan Li, Ge-Meng Wang, Ming-An Yu

Department of Interventional Ultrasound Center, China-Japan Friendship Hospital, Beijing 100029, China

Contributions: (I) Conception and design: ZL Zhao, MA Yu; (IT) Administrative support: MA Yu; (II) Provision of study materials or patients: Y Wei,
LL Peng; (IV) Collection and assembly of data: Y Li, LL Peng; (V) Data analysis and interpretation: GM Wang, ZL Zhao; (VI) Manuscript writing:
All authors; (VII) Final approval of manuscript: All authors.

Correspondence to- Ming-An Yu. Department of Interventional Ultrasound Center, China-Japan Friendship Hospital, Beijing 100029, China.

Email: yma301@163.com.

Background: Ultrasound-guided lung biopsy (USLB) is a minimally invasive, real-time, safe and effective A 2 A x A N -
way to diagnose peripheral lung lesions. USLB is now widely used in clinical practice. However, the accuracy D O nhay Cua C ay m au m O tl m v1
of USLB lacks large sample studies, and specimens from USLB are seldom used for microbial cultures. In - -

this study, the efficiency of diagnosing tumours and infectious diseases with USLB is investigated, and the

satety of USLB is evaluated. kh l h kh 1 8 3 0 /
Methods: From September 2015 to August 2018, a total of 507 cases of USLB were retrospectively u a t ap, Oang O

reviewed, including the pathological results, microbial culture results and complications. The final diagnosis
was confirmed by clinical diagnosis and follow-up. The technical success rate and accuracy of USLB were
calculated.

Results: Six patients were excluded because they were lost to follow-up. A total of 501 patients were finally
included (335 males and 166 females). The diagnostic accuracy of USLB was 82.0%. The accuracy of USLB
in diagnosing lung tumours was 88.5% and that for diagnosing special infections was 55.2%. The positive
rate of USLB lung tissue cultures was 18.3%. USLB can diagnose some microbial infections with high
accuracy, such as mycobacterial infections, and Cryptococcus neoformans, Aspergillus fumigatus and Burkbolderia
cepacia infections.

Conclusions: USLB is a safe and effective method for diagnosing peripheral lung lesions with high
accuracy and a low complication rate. Lung tissue pathology and cultures have good diagnostic value
for tuberculosis and fungi infections. Lung tissue cultures can also diagnose bacterial infections and can
contribute to the selection of antibiotics.
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Ton thlrcmg choang Cho S2 phoi pha1 leh thu*o*c
7 x 8 cm?, bat thudc kém, c6 hoai ti¥ trung tAm
Hach rén phdi phai va trung that, bat thu6c kém
Tran dich mang phoi phai lwong it
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4)

Siéu Am phoi la mot khdo sat khong xam 1an, c6 thé thuc hién tai giwdng bénh, cé

thé thwc hién ldp lai va mang lai gia tri cao

Bénh s va hinh anh hoc la quan trong dé dinh hwdng ban chat ton thwong trwdc
khi thwc hién sinh thié€t dwéi hwéng dan siéu Am

Can hiéu ro cac ton thwong cé thé sinh thiét, cac chong chi dinh cia sinh thiét va
gia tri mang lai cia mau mo thu dwoc sau tha thuit sinh thiét

Du phong va phat hién sém cac bién chirng sau sinh thiét déng vai tro quan trong




Bedside POCUS-guided Abrams pleural e
biopsy in the hands of respiratory physicians

in a TB-endemic setting: diagnostic accuracy

and safety

H

Hoa Le', Quoc-Khanh Tran-Le??, Khoa Nguyen-Dang”*, Ngoc Duong-Minh?? and Vu Le-Thuong®*’

Table 3 Diagnostic performance of POCUS-guided Abrams
pleural biopsy (N=117)

MPE* TPEt
Sensitivity, % (95% Cl); n/N 61.4 (49.7-72.0); 57.1(39.1-
43/70 73.5); 16/28
Specificity, % (95% CI); n/N 100.0 (92.4-100.0);  100.0 (95.9-
47/47 100.0); 89/89
PPV, % (95% CI); n/N 100.0 (91.8-100.0);  100.0 (80.6—
43/43 100.0); 16/16
NPV, % (95% Cl); n/N 63.5 (52.1-73.6); 88.1 (804
47/74 93.1); 89/101
LR+ Not calculable Not calculable
LR- 0.39(0.29-0.52) 043 (0.28-0.66)
Overall accuracy, % (95% Cl); 76.9 (68.5-83.6); 89.7 (82.9-
n/N 90/117 94.0); 105/117

Table 4 Impact of pleural thickening (=3 mm) on diagnostic
yield of POCUS-guided Abrams pleural biopsy

Group Pleural Pa- Biopsy  95% Cl p-vall]e'l'
thickening tients, diagnos-
| n tic n (%) P )
MPE (n=70) =3 mm 26 21(80.8) 62.1-91.5 001
<3mm 44 22 (50.0)  358-64.2
TPE(n=28) =3 mm 5 4 (80.0) 376-964 0.36
<3 mm 23 12(52.2) 330-/708
All etiologies =3 mm 33 25(75.8) - 59.0-87.2 <0.01
(n=117) <3mm 84 34 (40.5) 306-51.2

Fisher’s exact test was used when expected cell counts were <5; otherwise ¥’
test

Table 5 Procedure-related complications of POCUS-guided
Abrams pleural biopsy (N=117)

Complication .Incidence, n % of
proce-
dures

Any complication 3 26

Pneumothorax 1 09

Vasovagal episode 2 1.7

Hemothorax 0 0.0

Pleural infection 0 0.0

Diaphragm or intra-abdominal organ 0 0.0

injury
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H Rs Figure 2 Lung Ultrasound Scores (LUSS) for assessing lung aeration, ranging from 0 to 3. (A) LUSS 0, characterised by
2026 the presence of A-lines, indicative of normal lung aeration. (B) LUSS 1, where there are three or more B-lines per intercostal

space, accompanied by irregular or thickened pleura. (C) LUSS 2, displaying confluent B-lines, with or without subpleural

[ W consolidations. (D) LUSS 3, featuring large consolidations with a height greater than 1 cm. LUSS, Lung Ultrasound Score.
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