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Preface

The diagnostic interventional pulmonology ROSE is a real-time cytological
examination technique, which accompanies sequential sampling. The process
of ROSE is as follows: A small part of every tissue specimen sampled from
target lesion is smeared on a slide without losing tissue material significantly.
Then the cytological slide is stained as soon as possible. Finally, the stained
slide is interpreted immediately under specialized microscope integrating
with all the available clinical information.

Since 2010, high-tech equipment represented by virtual bronchoscopy
(VBN), ultrathin bronchoscopy, endobronchial ultrasound (EBUS), electro-
magnetic navigation (EMN) bronchoscopy, etc. has been widely used in
interventional pulmonary diagnosis and treatment [1, 2]. With these devices
and technologies, we can obtain infectious lesions located in the periphery of
the lungs. And during the procedures, ROSE can help to evaluate adequate
sampling, guide interventional methods and modalities, approach a prelimi-
nary diagnosis or narrow differential diagnosis spectrum, optimize process-
ing scheme for target lesion specimen, and analyze patients’ disease status
and prognosis in combination with all available clinical and cytological
information.

After obtaining peripheral pulmonary infectious lesions, these samples
can be analyzed by metagenomic next-generation sequencing (mNGS).
Using proper reference databases, mNGS can detect pathogenic microbes
and marker genes, such as antibiotic resistance genes, potentially increasing
the precision of infectious disease diagnosis [3].

This volume includes 107 clinical cases of pulmonary infectious diseases,
including CT and brief clinical data of the patients. This volume also provides
mNGS results and representative ROSE pictures of these cases. We believe
that this content can help readers learn and master ROSE and at the same time
deepen readers’ knowledge of these infectious diseases.

This book is part of the 4-volume collection Rapid On-Site Evaluation
(ROSE) in Diagnostic Interventional Pulmonology. The following contents
are important information for ROSE and have been published in chapters in
Rapid On-Site Evaluation (ROSE) in Diagnostic Interventional Pulmonology,
Volume 1-3.

Chapter 1 (Volume 1-2) Rapid On-Site Evaluation (ROSE) in Diagnostic
Interventional Pulmonology: Introduction and Detailed Methods

Jing Feng, Qiang Li, Yi Shi, Ke Wang

Pages 1-9
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Jing Feng, Bo Wu, Erlie Jiang, Wen Li,

and Chen Meng

1.1 Introduction

Tuberculosis (TB) is an airborne infectious dis-
ease caused by organisms of the Mycobacterium
tuberculosis complex, mainly Mycobacterium
tuberculosis. Mycobacterium tuberculosis is a
rod-shaped, nonmotile, slow-growing, acid-fast
bacterium. TB transmission occurs when a con-
tagious patient coughs, spreading bacilli
through the air. Although primarily a pulmo-
nary pathogen, it can affect any organ in the
body. If not treated properly, TB disease can be
fatal.
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This section contains 14 clinical cases of
tuberculosis, including 11 cases of pulmonary
tuberculosis, 1 case of endobronchial tuberculo-
sis, and 2 cases of mediastinal lymphonode
tuberculosis. This part can make readers under-
stand the disease more deeply.

1.2  Final Diagnosis: Clinically
Diagnosed as Pulmonary
Tuberculosis

Brief history

Gender: Male; Age: 22 years old; a patient
with preexisting acute lymphocytic leukemia
receiving chemotherapy; Persistent coughing.

Technology to obtain the target lesions: trans-
bronchial lung biopsy (TBLB)

Technology to obtain the target lesions: bron-
choalveolar lavage

The preparation of cytological slides for
ROSE: imprinting (rolling)

Imaging Features

Consolidation; Exudation.

Nodule or mass; Pleural thickening.

Clustering (categorizing) analysis in ROSE
interpretation:

e “Inflammatory changes”

e Granulomatous inflammation

e Lymphocyte-based immune
response

inflammatory

J. Feng et al. (eds.), Rapid On-Site Evaluation (ROSE) in Diagnostic Interventional Pulmonology,
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Fig.1.1 (a, b) CT/X-ray/PET-CT
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Fig. 1.2 (a—e) Annotated at the figure (yellow arrow)

PCR GeneXpert Dx System (Bacillus Results of Next-generation sequencing (NGS)
tuberculosis typus humanus): bronchoalveolar Bronchoalveolar lavage:  Mycobacterium
lavage (+) tuberculosis 110 copies



4 J.Fengetal.

1.3 Final Diagnosis: Clinically Clustering (categorizing) analysis in ROSE
Diagnosed as Pulmonary interpretation:
Tuberculosis
e Suppurative infections (with or without visi-
Brief history ble pathogens)
Gender: Male; Age: 55 years old; Persistent ¢ Granulomatous inflammation
coughing; Hemoptysis (blood-stained sputum). e Necrotic “Inflammatory changes”
Technology to obtain the target lesions: trans-
bronchial lung biopsy (TBLB) PCR GeneXpert Dx System (Bacillus
The preparation of cytological slides for tuberculosis typus humanus): bronchoalveolar
ROSE: imprinting (rolling) lavage (+)
Imaging Features Results of Next-generation sequencing (NGS)
Patches; Exudation. Transbronchial lung  biopsy  (TBLB):
Cavity; Calcification. Mycobacterium tuberculosis 4074 copies
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Fig. 1.3 (a, b) CT/X-ray/PET-CT
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Fig. 1.3 (continued)
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Fig. 1.4 (a—e) Annotated at the figure (yellow arrow)
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Fig. 1.4 (continued)

1.4  Final Diagnosis: Clinically
Diagnosed as Pulmonary
Tuberculosis

Brief history

Gender: Male; Age: 77 years old; a patient
with preexisting chronic lymphocytic leukemia

receiving chemotherapy; Persistent coughing;
Shortness of breath; Running a fever.

Technology to obtain the target lesions: trans-
bronchial Iung biopsy (TBLB)

Technology to obtain the target lesions: trans-
bronchial brushing (TBBr)

Technology to obtain the target lesions: bron-
choalveolar lavage (BAL)

The guiding pattern for TBLB: Joint applica-
tion of virtual navigation, radial EBUS, ultrathin
bronchoscopy and ROSE

The preparation of cytological slides for
ROSE: imprinting (rolling)

Patches; Consolidation; Exudation; Tree-in-
bud sign.

Nodule or mass.

Clustering (categorizing) analysis in ROSE
interpretation:

e “Inflammatory changes”
e Granulomatous inflammation
e Necrotic “Inflammatory changes”

PCR GeneXpert Dx System (Bacillus tuber-
culosis typus humanus): bronchoalveolar lavage
+)

Results of microbial Next-generation sequenc-
ing (NGS)

Test 1 DNA

Transbronchial ~ lung  biopsy  (TBLB):
Mycobacterium tuberculosis complex 152 copies

Transbronchial brushing (TBBr):
Mycobacterium tuberculosis complex 265 copies

Bronchoalveolar lavage:  Mycobacterium
tuberculosis complex 472 copies
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Fig. 1.6 (a—e) Annotated at the figure (yellow arrow)
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Fig. 1.6 (continued)

1.5 Final Diagnosis: Clinically
Diagnosed as Pulmonary
Tuberculosis

Brief history

Gender: Female; Age: 50 years old; Persistent
coughing.

Technology to obtain the target lesions: trans-
bronchial lung biopsy (TBLB)

Technology to obtain the target lesions: trans-
bronchial brushing (TBBr)

Technology to obtain the target lesions: bron-
choalveolar lavage (BAL)

The guiding pattern for TBLB: Joint applica-
tion of virtual navigation, radial EBUS, ultrathin
bronchoscopy and ROSE

The preparation of cytological slides for
ROSE: imprinting (rolling)

Patches; Tree-in-bud sign.

Clustering (categorizing) analysis in ROSE
interpretation:

e “Inflammatory changes”

e Suppurative infections (with or without visi-
ble pathogens)

e Granulomatous inflammation

e Necrotic “Inflammatory changes”

PCR GeneXpert Dx System (Bacillus tuber-
culosis typus humanus): bronchoalveolar lavage
(+)

Results of microbial Next-generation sequenc-

ing (NGS)

Test 1

Transbronchial ~lung  biopsy (TBLB):
Mycobacterium tuberculosis complex
2 copies

Mixed specimens from the following technol-
ogies for obtaining the target lesions:
Mycobacterium tuberculosis complex
3 copies

Transbronchial brushing (TBBY);

Bronchoalveolar lavage
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Fig. 1.8 (a—e) Annotated at the figure (yellow arrow)
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Fig. 1.8 (continued)

1.6  Final Diagnosis: Clinically
Diagnosed as Pulmonary
Tuberculosis

Brief history

Gender: Male; Age: 67 years old; Persistent
coughing.

Technology to obtain the target lesions: trans-
bronchial lung biopsy (TBLB)

Technology to obtain the target lesions: trans-
bronchial brushing (TBBr)

Technology to obtain the target lesions: bron-
choalveolar lavage (BAL)

The guiding pattern for TBLB: Joint applica-
tion of virtual navigation, radial EBUS, ultrathin
bronchoscopy and ROSE

The preparation of cytological slides for
ROSE: imprinting (rolling)

Patches; Consolidation; Exudation; Tree-in-
bud sign.

Clustering (categorizing) analysis in ROSE
interpretation:

e “Inflammatory changes”
e Granulomatous inflammation
e Necrotic “Inflammatory changes”

PCR GeneXpert Dx System (Bacillus tuber-
culosis typus humanus): bronchoalveolar lavage
(+)

Results of microbial Next-generation sequenc-
ing (NGS)

Test 1

Bronchoalveolar lavage:  Mycobacterium
tuberculosis complex 30 copies
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Fig. 1.10 (a—e) Annotated at the figure (yellow arrow)
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Fig. 1.10 (continued)

1.7  Final Diagnosis: Clinically
Diagnosed as Pulmonary
Tuberculosis

Brief history

Gender: Male; Age: 52 years old; a patient
with preexisting acute lymphocytic leukemia

receiving peripheral blood stem cell transplanta-
tion (PBSCT); Persistent coughing; Shortness of
breath; Running a fever.

Technology to obtain the target lesions: trans-
bronchial lung biopsy (TBLB)

Technology to obtain the target lesions: trans-
bronchial brushing (TBBr)

Technology to obtain the target lesions: bron-
choalveolar lavage (BAL)

The guiding pattern for TBLB: Joint applica-
tion of virtual navigation, radial EBUS, ultrathin
bronchoscopy and ROSE

The preparation of cytological slides for
ROSE: imprinting (rolling)

Consolidation; Tree-in-bud sign.

Clustering (categorizing) analysis in ROSE
interpretation:

¢ Granulomatous inflammation

PCR GeneXpert Dx System (Bacillus tuber-
culosis typus humanus): bronchoalveolar lavage
+)

Results of microbial Next-generation sequenc-
ing (NGS)

Test 1

Transbronchial lung  biopsy (TBLB):
Mycobacterium tuberculosis complex 1 copy

Mixed specimens from the following technol-
ogies for obtaining the target lesions:
Mycobacterium tuberculosis complex 2 copies

Transbronchial brushing (TBB);
Bronchoalveolar lavage
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Fig.1.11 (a—d) Imaging Features
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Fig. 1.12 (a, b) Annotated at the figure (yellow arrow)

1.8  Final Diagnosis: Clinically
Diagnosed as Pulmonary
Tuberculosis

Brief history

Gender: Female; Age: 39 years old; a patient
with preexisting acute myeloid leukemia receiv-
ing peripheral blood stem cell transplantation
(PBSCT); Persistent coughing; Running a fever.

Technology to obtain the target lesions: trans-
bronchial lung biopsy (TBLB)

Technology to obtain the target lesions: trans-
bronchial brushing (TBBr)

Technology to obtain the target lesions: bron-
choalveolar lavage (BAL)

The guiding pattern for TBLB: Joint applica-
tion of virtual navigation, radial EBUS, ultrathin
bronchoscopy and ROSE

The preparation of cytological slides for
ROSE: imprinting (rolling)

Consolidation; Exudation; Calcification.

Nodule or mass.

Clustering (categorizing) analysis in ROSE
interpretation:

¢ Granulomatous inflammation

PCR GeneXpert Dx System (Bacillus tuber-
culosis typus humanus): bronchoalveolar lavage
(+)

Test 1 DNA

Transbronchial
Mycobacterium
copies

Bronchoalveolar lavage:
tuberculosis complex 682 copies

(TBLB):
684

lung  biopsy
tuberculosis  complex

Mycobacterium



20 J.Feng etal.

Fig.1.13 (a—d) Imaging Features



1 Tuberculosis

Fig. 1.14 (a—e) Annotated at the figure (yellow arrow)




22

J.Fengetal.

Fig. 1.14 (continued)

1.9  Final Diagnosis: Clinically
Diagnosed as Pulmonary
Tuberculosis

Brief history

Gender: Male; Age: 67 years old; Persistent
coughing; Hemoptysis (blood-stained sputum);
Running a fever.

Technology to obtain the target lesions: trans-
bronchial lung biopsy (TBLB)

Technology to obtain the target lesions: trans-
bronchial brushing (TBBr)

Technology to obtain the target lesions: bron-
choalveolar lavage (BAL)

The guiding pattern for TBLB: Joint applica-
tion of virtual navigation, radial EBUS, ultrathin
bronchoscopy and ROSE

The preparation of cytological slides for
ROSE: imprinting (rolling)

Consolidation; Exudation

Cavity or air containing space lesion; Central
low attenuation; Pleural thickening.

Clustering (categorizing) analysis in ROSE
interpretation:

¢ Granulomatous infla
e ory changes”

PCR GeneXpert Dx System (Bacillus tuber-
culosis typus humanus): bronchoalveolar lavage

(+)

Results of microbial Next-generation sequenc-

ing (NGS)

Test 1 DNA

Transbronchial ~lung  biopsy (TBLB):
Mycobacterium  tuberculosis complex 864
copies

Bronchoalveolar lavage:  Mycobacterium

tuberculosis complex 58 copies
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Fig. 1.15 (a-d) Imaging Features
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