NS NS NS NS NS N TN NS N N NS N N N N N N N N AN AN X

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

@ ASUNET

MONA MAGHRABY
AN AN AN NS NE AN NEENES

SN NN N NN NN NN AN N NN/

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N

=




=X

Y7
12

SN NN N NN NN NN AN N NN/

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

i el
@ ASUNET

4 '

5
*

* &

U

by edead]
he S

Ll

ds2
ol
.

€
MONA MAGHRABY

BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

oA DEAD DA ADEEADEDEAE AN EADE=

PR AR A A A A A A A A



BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

il o ==
@ ASUNET

et | i ekl | S
(O el 1§ w3 G ol

PORICE

b

*

b ey

2al) Gal j3Y) sla Jadad

* ® o0

A Balal) ¢ alial) 4l
b 9 i 38 daadall ol BY) ol o

s

19 ol § bl d| ot el
(o=t

»

@ ASUNET
N]
Loy daa

(ol
it

il §
9
4y

»

okl e
o

<

MONA MAGHRABY
AN AN AN NS NE AN NEENES

SN NN N NN NN NN AN N NN/

PR AR A A A A A A A A

=




BRONCHIAL ARTERY EMBOLIZATION AS
A THERAPEUTIC STATEGY FOR
MANAGEMENT OF MASSIVE HEMOPTYSIS

Ohesis
Siudmitted far Pantial Fullillment of the M. D. Degree in

Radiodiagnasis
By

Heba Mounir Abdel Aziz
M.B.B.Ch, M. Sc Radiodiagnosis

(Under supervision of
Prof. Laila Ahmad Abdurrahman

Professor of Radiodiagnosis
Faculty of Medicine — Ain Shams University

Dr. Ayman Mohamed lbrahim

Assistant Professor of Radiodiagnosis
Faculty of Medicine — Ain Shams University

Prof. Shaimaa Abdelsattar Mohammad

Professor of Radiodiagnosis
Faculty of Medicine — Ain Shams University

Oraculty of Medicine - Ain Shams (Iniversity

2021






Acknowledgment

First and foremost, I feel always indebted to ALIAH, the
Most Kind and Most Merciful.

I'd like to express my respectful thanks and
profound gratitude to Prof. Laila Ahmad

Abdurvaluman, Professor of Radiodiagnosis - Faculty
of Medicine- Ain Shams University for her keen guidance,
kind supervision, valuable advice and continuous
encouragement, which made possible the completion of
this work.

I am also delighted to express my deepest gratitude

and thanks to Dr. Ayman Mohamed Fbrahim,

Assistant  Professor of Radiodiagnosis, Faculty of
Medicine, Ain Shams University, for his kind care,
continuous supervision, valuable instructions, constant
help and great assistance throughout this work.

I am deeply thankful to Prof. Shaimaa

Abdelsattar Mohammad, Professor of

Radiodiagnosis, Faculty of Medicine, Ain Shams
University, for her great help, active participation and
guidance.

I would like to express my hearty thanks to all my
family for their support till this work was completed.

Last but not least my sincere thanks and
appreciation to all patients participated in this study.

Veba Mouniv HAbdel HAziz



Qist of Contents

Title Page No.
List of Tables........ccoiiiiiiiiiiie e 1
List of FiQures .......oiiiiiiiiieeie e ii
List of Abbreviations...........cccccceeeiiiie e vi
Introduction .........cccoooiiiiiiiii e 1
Aim of the WOrK .......ooovviiiiii e 3
Review of Literature
Vascular Anatomy of the Lung ............ccccccoooeiii i 4
Etiopathogenesis of Massive Hemoptysis........ccccceeeriiiinnnnee. 29
Principles & Technical Aspects of Trans- catheter
Bronchial Artery Embolization ........ccccccccvviviiiiiiiiiiiiiiiiiiinnnn. 38
Patients and Methods................oooeeeiie i 56
ReSULLS ... 62
THustrative Cases.......ooooeeeeeeie e 70
DiISCUSSION ..oeviiiciiiiiee e e 80
Summary and conclusion ...........ccccccccviiiiiiiiiiii 93
References ...........coooiiiiiiiiiieece e 95

Arabic Summary



Tist of Dables

Table No. Title Page No.
Table (1): Causes of massive hemoptysis.........cccceevvivrivivnnnnne. 31
Table (2): Initial management of hemoptysis...........c.ccovenenne. 34
Table (3): Age and sex distribution in our study ................... 62

Table (4):

Table (5):

Table (6):

Table (7):

Number of the pathological arteries in
catheter angiography in the studied

PALIENTS. .iiiiiiiicie e 66
Conventional catheter angiography
fINAINGS. ..o 67
Clinical Outcome of BAE in studied
PALIENES. .o 68

Post-procedural complication...........ccccovcvreinnnnne 69



Tist of Origures

Fig. No. Title Page No.
Fig. (1):  Pleural cavities at sides of mediastinum ................... 4
Fig. (2): Lung apex, base, borders ...........cccoceoniiiiniiiniinnnns 5
Fig. (3): Lunglobes& fissures. .......ccccooeoiiiiiiiiiiniiiieneen 7
Fig. (4):  Axial high-resolution CT scan which shows
fissures as fine white lines..........c.ccocovvviiiiiinn, 8
Fig. (5): Roots and hila of the lungs..........cccccoovviiiiiiiiiiin 9
Fig. (6): Diagram illustrating segmental right and
left pulmonary arterial anatomy...........cccccocereinnnnnn. 10
Fig. (7): Pulmonary vascular anatomy on catheter
aNGIography ......cocooiiiiii 11
Fig. (8): Structure of single pulmonary lobule
illustrating close relation of pulmonary
artery branches and bronchi.........cccccocoovniiiiinnnnnn, 12
Fig. (9): CT images demonstrating right pulmonary
vascular anatomy ..o 13
Fig. (10): CT images demonstrating left pulmonary
vascular anatomy .........ccccoceeiiviiiiiinin 14
Fig. (11): Diagrams illustrating typical and variant
pulmonary venous anatomy .........c.cccceveveneiienesnnnnns 16
Fig. (12): Pulmonary venous anatomy on cardiac CT ............. 16
Fig. (13): Delayed image on catheter angiography
demonstrating pulmonary veins draining
into the LA ... 17
Fig. (14): Bronchial arteries branching from
descending thoracic aorta, pulmonary
VENOUS ATAINAZE ......ceeereiieieiierie e 18
Fig. (15): Four main types of bronchial artery
ANATOIILY ..o 20
Fig. (16): An oblique coronal thin maximum intensity
projection and volume rendering

multidetector computed tomographic
IINAZES 1.vvveeveenie ettt ettt e bbbt 21



Fig. No.
Fig. (17):

Fig. (18):

Fig. (19):

Fig. (20):
Fig. (21):
Fig. (22):
Fig. (23):
Fig. (24):

Fig. (25):
Fig. (26):
Fig. (27):
Fig. (28):

Fig. (29):

Qist of Grigures eon...

Title Page No.
Oblique coronal thin maximum intensity
projection and volume rendering
multidetector computed tomographic
1100 - T OSSR 22
Oblique coronal thin maximum intensity
projection and volume rendering
multidetector =~ computed  tomographic
IINLAZES .evveeneenreteste bttt sttt ettt skttt e ettt ene s 23
An oblique axial thin maximum intensity
projection multidetector computed
tomographic iMage .........cocevririneiere e 23
A 24-year-old man undergoing spinal
angiography for hemorrhage............cccoceoiiiiinnnn 25
Anterior medullary artery...........ccocoveviiiiiicieenn, 26
Non-bronchial systemic artery .........ccccoceeveviiiiinnnns 27
Non-bronchial systemic collateral vessels. .............. 28
Flowchart for a systematic approach to the
management of massive hemoptysis............ccccevnene 35
Preliminary thoracic aortography .........c.cc.cccceeveuennen. 42

A 24-year-old man undergoing spinal
angiography for hemorrhage. Injection of
the left T12 intercostal artery
demonstrates a prominent normal anterior
spinal artery (artery of Adamkiewicz)...................... 43
A b52-year-old female with sarcoidosis,
bronchiectasis, and cavitation with
MY CELOMIA . .....eiiiiiiieiiie et 45
Selective  right bronchial angiogram
demonstrates a hypertrophied tortuous
bronchial artery ... 46
Selective  right bronchial angiogram
demonstrates abnormal bronchial arteries
supplying a hyper-vascular area in the lung .......... 46



Fig.
Fig.

Fig.

Fig.

Fig.

Fig.
Fig.
Fig.

Fig.

Fig.

Fig.

No.
(80):

(81):

(32):

(83):

(84):
(85):
(36):

87):

(88):

(39):

Qist of Grigures eon...

Title Page No.

Selective right bronchial angiogram shows
a hypertrophied artery with bronchial

artery-pulmonary vein shunting.............ccccccoevinenn 47
45-year-old man with sarcoidosis and
aspergilloma presenting with hemoptysis. .............. 47

A 24-year-old woman with cystic fibrosis
and hemoptysis. Chest radiograph shows
bilateral opacities in this patient with
CyStic fIDTosis. .o 48
12-year-old girl with Lennox-Gastaut
syndrome and  history of recurrent
hemoptysis with  multiple previous

embolization procedures .........c.ccooriiiinienennienennn. 52
Hemoptysis severity in study population................. 63
Etiology of Hemoptysis in studied patients............. 64
Distribution of lung pathologies depicted in

OUT SEUAY . .oovviiiieieiic e 65

CT chest axial cuts at level of upper lobe
revealed centrally located mass with
speculated irregular margin at apical
segment of right upper lobe suggesting a
malignant behavior...........ccccooiiiiiie 71
Chest X-ray revealed features of interstitial
lung disease that is complicated with
fibrotic band mainly on right middle lung
segment exerting negative pressure effect
on trachea and hilar structures. ..........ccccccvevvivinnns 73
Admission CT revealed a relatively thick
smooth walled cavitary lung lesion at the
right lower lung lobe ... 75



Fig. No.
Fig. (40):

Fig. (41):

Qist of Grigures eon...

Title Page No.

Chest computed tomography lung window
revealed diffuse cystic bronchiectasis
denoted by multiple pulmonary thick
walled cavities with solid round mass in
the largest cavity separated y crescent air
space from the cavity wall consistent with

chronic aspergillosis........ccocooviniinininciice

A chest X-ray revealed an infiltrative
shadow in right middle lung zone which

Was Non SPeCciifc........ccovvvviiiiiiici e,



Tist of Abbreviations

Abb. Full ferm
AAO....aaannn. Ascending aorta

BAE .......cceeeeei. Bronchial artery embolization
CBT ....cccoovuvveenn. Common bronchial trunk
E-RBA ................. Ectopic right bronchial artery
GIT ........cccuueee. Gastrointestinal tract

IBT ....ccovvvvvenee. Intercostobrachial trunk
IC-CBT ................. Intercostal-common bronchial trunk
ILA ..., Interlobar artery

ILD .......ceeeeeee. Interstitial lung disease

) Lingula

LA ..., Left atrium

LB ..., Left main bronchi

LBA .......coeeeeee. Left bronchial artery
LIPV.......cccoveeeunnnn. Left inferior pulmonary vein
LLL ...................... left lower lobe

LPA ........ccoeeeee. Left pulmonary artery
LSPV.....coeevennnnn. Left superior pulmonary vein
LTT ......uuuueennnnnn. Left thyrocervical trunk
LUL.........cevveee. Left upper lobe

MDCT .................. Multidetector CT

MDCTA ................ MDCT angiography

MIP ..., Maximum intensity projection
ML ......ccccovvveennee. Middle lobe

PVA ..., Polyvinyl alcohol

RBA ......ccceeeeii. Right bronchial artery

Vi



Tist of Abbreviations (cou...

Abb. Full ferm

RIPV ... Right inferior pulmonary vein
RLL....................... Right lower lobe

RPA .......ccceeeee. Right pulmonary artery
RSPV......ccevennnn. Right superior pulmonary vein
RUL ............uu........ Right upper lobe

SIR .....ccoovvvvvrrnnnnn.. Society of Interventional Radiology
SSD .....coovvvvrennnn... Shaded-surface-display

T.B ..cveeieeaannne Tuberculosis

TA .o, Truncus anterior

URT .......ccouvuuenn... Upper respiratory tract

Vii



CIntroduction &

INTRODUCTION

gife threatening massive hemoptysis is one of the most
challenging situations that is encountered in critical care
necessitating an appropriate investigation. Regardless of
advances in medical and emergency unit management, massive
hemoptysis endures a grave threat (Yoon et al., 2002).

Hemoptysis, when massive and left untreated, has a
mortality rate of >50% Thus; it demands prompt identification
of the hemorrhage source so that definitive therapy can be
commenced to cease the bleeding (Swanson et al., 2002).

Death is predominantly due to asphyxiation resultant
from blood aspiration, ending in airway obstruction (Burke et
al., 2004). As per literature, 28% of the pulmonologists had
experienced a patient’s death from significant hemoptysis
during a 1- year period (Yoon et al., 2002).

90% of life threatening hemoptysis is of bronchial artery
origin (Sidhu et al., 2008). However, non-bronchial systemic
arteries can be also a substantial source and a reason for
recurrence after effective bronchial artery embolization (BAE)
(Agmy et al., 2013).

The presently available approaches to patients with
hemoptysis are conservative treatment, BAE, and surgery.
Choosing the appropriate treatment relies primarily on the
severity and urgency of the condition (Anotnelli et al., 2002).
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