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Medical Thoracoscopy/
Pleuroscopy:

Manual and Atlas
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Medical
Thoracoscopy/Pleuroscopy:
Manual and Atlas
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Hans-Christian Jacobaeus (1879-1937)

Pl B2 35 28 B 2R B IR = IE H 4T
1. ALs

2. NRIR

3. MkEs

Aus dem westlichen Krankenhause der Allgemeinen Fiirsorge-
anstalt in Stockholm (Oberarzt: Dr, G. Wilkens).

Ueber die Maglichkeit die Zystoskopie bei Untersuchung
serdser Hbhlungen anzuwenden.
Vorliaufige Mitteilung.
Von H. C. Jacobaeus, Privatdozent in Stockholm.
Die mit der dusseren Korperiliche durch natiirliche Oefi-
nungen in Verbindung stehenden Hohlr:‘iugnc -des Organismus,
war man seit langem instand gesetzt, mit verschiedenen Licht-

und Spiegelanordnungen zu beleuchten und infolgedessen auch
mit dem Auge zu untersuchen.

Z=
/1L

Muenchener Medizinische Wochenschrift
57: 2090 - 2092 (1910)
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* 1910

« H.C. Jacobeus, I# Eﬂlﬂﬂ%ﬁfﬁ
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« 1921

« H.C. Jacobeus, 53R &5 4
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« 1970
« Swierenga e Brant and Boutin
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Original drawings of thoracoscopic situations
by Jacobaeus

Jacobaeus operation
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Historical photograph of Hans-Jlrgen Brandt performing diagnostic thoracoscopy, assisted by
Jutta Mai. who observes the procedure through a teaching optic.




HIF M AZEER (Semi-Rigid Thoracoscope)

« 1978
« HARIM B EM Takeno & 508 & L A8 =0 oA F a3 AR R 51 h
* 1989

» Olympus”x S] 55E%352mm working channel )45 x( 0] 75 B ) i) iz 4
MNIRER - B XHEMaclean BN 1722 T fh iEFE K

A00)
 Olympus~ 8283k 5 fAB82.8mm working channel &2 & AR iR

« 2007
- B UMRSaE B EENFE ohEF AR R

Ann Thorac Surg 1993; 56: 688-690.







PLEUROSCOPY (MEDICAL THORACOSCOPY): SEMI-RIGID

INSTRUMENT

= Handing ~ flexible bronchoscope
= One port of entry

= Flexible trocar

* Distal 5cm: 160" up/130 ° down
* Outer diameter: 7mm
*  Working channel: 2.8mm




Semi-rigid Thoracoscope

More flexibility.

Ability to retroflex the pleuroscope to biopsy
the parietal pleura adjacent to the insertion
site

Ability to be connected to the existing
endoscopic processors and light sources with
better image quality

Small working channel with flexible biopsy
forceps (2.4 mm) ,small biopsy specimens

Diagnostic/Therapeutic

Rigid Thoracoscope

* Limited flexibility

* Inability to retroflex

* Needs a separate cold light source with a
camera attached to the eyepiece of the
telescopex

* Rigid biopsy forceps (5 mm) often facilitate
bigger and deeper biopsies and are more
efficient in breaking down adhesions

» Diagnostic/therapeutic
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Fig. 2.1 Schematic drawing of the VATS access through three en-
try sites. (From Beamis |F |r, Mathur PN, eds. Interventional Pulmo-

nology. New York: McGraw-Hill; 1999. Reprinted with kind permis-
sion of McGraw Hill.)
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Diagnostic approach to pleural effusions

Etiology unknown Etiology probable (e.q., cardiac/renal)
l Persistence Improvement
1 Thoracentesis | withtherapy with therapy

Color? Protein?
Cells? Others?

Positive finding of

- Malignant cells

- Bacteria, fungi, etc.

— Other specific parameter, e.g., amylase
(>serum)

|
2 Blind pleural biopsy
¢ I |
tuberculosis
Etiology unknown
|

3 Thoracoscopy including FG”GW up
biopsy
In 5|ngle cases
open surgu:al biopsy

Histological finding of malignancy or

Etiology unknown (<10%)
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= Cytology
mm Medical thoracoscopy/pleuroscopy

| | |
BC(n=67) EP(n=154) DMM (n=66)

|
All (n=287)

) AE B

Needle biopsy

Fluid cytology

97

Thoracoscopy

Fig. 3.8 Sensitivity (%) of different biopsy methods in malignan
pleural effusions (prospective simultaneous comparison, n =206
(Loddenkemper et al. 1983 b.)

Fluid cytology
(n=173)

Needle biopsy
(n=145)

Medical

thoracoscopy
(n=188)

Fig.3.10 Sensitivity (%) of different biopsy methods in diffuse ma
lignant pleural mesothelioma. (Modified from Boutin and Rey 1993).




Malignant pleural effusion due to small-cell
lung cancer, there is ubiquitous tumor
growth on the right visceral and parietal
pleura; here middle-sized nodules (—) and
flat infiltrations () on the posterior chest-

wall pleura.
Medical thoracoscopy/pleuroscopy : manual and atlas



Medical thoracoscopy/pleuroscopy : manual and atlas



Cauliflovx_/er-like Malignancy
Grapes-like




Sensitivity of Different Biopsy Methods in Malignant Pleural Effusions in

CGMH Chiayi

Closed pleural :
Fluid cytology Thorocoscopy

88 cases
2010~2014

85 cases s/p MP
80 cases dx by MP
2015~2020




159 PLEUROSCOPY DX IN CGMH CHIAYI

“Undiagnosed,
8, 5%

Others, 6, 4%

Malignancy

Parapneumoni
c¢/Empyema,
10, 6%

Malignant, 80,
50%

54, 67%

B Lung Adeno B Lung SqCC B Lung small cell
TB, 36, 23%

= Mesothelioma B Lymphoma B Other metastatic

B Lung ca,other cell type

* 63 lung cancer cases sent for further examination, ex EGFR...
« 2/63 (3%)tissue insufficient for all examination



THORACIC ONCOLOGY m ;

How Do Pleural Biopsy Techniques Perform at Providing Adequate Molecular Diagnostic ﬁ~\
Information in Malignant Pleural Effusions? CHEST
STUDY DESIGN RESULTS
+ 183 patients with confirmed LAT CT-guided | US-guided
malignant pleural biopsy and pleural pleural
molecular profiling from four sites biopsy biopsy
across three countries
N (%) i 12 (7%) | 66 (36%)
« Compared local anesthetic (57%)
thoracoscopy (LAT), CT-guided Yield of
pleural biopsy, and ultrasound (US)- successful
guided pleural biopsy molecular 95% 95% 86%
marker
analysis %

Adjusted OR for successful diagnosis for LAT:
30.16 (95% Cl, 3.15-288.56)

Although previous studies have shown comparable overall diagnostic yields, in the modern era of targeted therapies, LAT offered

superior results to image-guided techniques at achieving molecular profiling and remains the optimal diagnostic tool.

Sundaralingam A, et al. CHEST May 2023 | @journal_CHEST | https://doi.org/10.1016/j.chest.2022.11.019
Copyright © 2023 American College of Chest Physicians
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Dyspnea:
Thoracentesis Q2M,
cytology all negative

Right lower flank
pain, progression
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DX Pleura, right, biopsy----metastatic
squamous cell carcinoma

PD-L1: High expression [Tumor proportion
score (TPS) 99%]

WWW. BAND!CAM .com




Re-biopsy by Pleuroscope

* 18 lung cancer with pleural effusion Re-
biopsy

* Diagnostic yield : 16/18 (89%)
* Non cancer cause: 1 TB pleurisy, 1 chronic
pleuritis
* Missing diagnosis: 1 atypia, 1 chronic
inflammation

* 14 pathology confirmed malignant pleural
effusion,

* Only 33% cytology positive

* Pleuroscope finding:
* Nodule lesions 3/14
* Pleura fibrotic change 12/14
e Adhesion 8/14




Re-biopsy by Pleuroscope

Failure Cryobiopsy attempt Forceps Got tiny tissue Acceptable tissue by cryoprobe
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Table 1.-Accuracy of all methods for tuberculous pleurisy

Positive Negative
(false) n (false) n

Sensitivity Specificity

Bronchial wash 3(0) 48 (39)
Pleural fluid
Culture 3(0) 48 (39)
ADA =50U-L" 37 (1) 9 (2)
L:N =075 41 (4) 10 (5)
ADA =50 U-L" and L:N =10.75 33 (0)
Abrams needle
Histology and AFB stain 28 (0)
Culture 20 (0)
Owerall 33 (0)
Medical thoracoscopy
Histology and AFB stain (0)
Culture 32 (0) 19 (10)
Overall (0) 9 (0)
Combined Abrams needle, ADA 39 (0) 12 (3)
» SOU-L™" and L:N > 0.75

PV: predictive value; ADA: adenosine deaminase; L:N: lymphocytehecutrophil ratio; AFB: acid fast bacilli. ADA available for n=46

Eur Respir J 2003; 22: 589-591
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Fig.3.11 Histological yield (%) of blind needle biopsy and medical Fig.3.12 Combined histological and bacteriological yield (%) of
thoracoscopy/pleuroscopy in tuberculous pleural effusions (prospec different biopsy methods in tuberculous pleural effusions. (Modified
tive simultaneous comparison, n=100). (Modified from LodH from Loddenkemper et al. 1983 b.)

denkemperet al. 1983 b.’

Histological yield Histological & culture yield

The percentage of

was from thoracoscopic
biopsies

Fig.3.13 Cultural yield (%) of different biopsy methods in tubercu- Culture yleld
lous pleural effusions. (Modified from Loddenkemper et al. 1983 b.)
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63% (15)
33% (8)
63% (15)
95% (23)
37% (9)
33% (8)

92% (22)
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6% (2)
N/A
91% (29)
22% (7)
40% (16)

59% (13)
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Diffusely thickened pleura,
Multiple adhesions,

Formation of encapsulating membranes with fluid
loculations,

“Sagolike” pleuritis with miliary tuberculous

Robert Loddenkemper



Sago-like Pleuritis
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Sago-like nodule Tubercle Fibrin, adhesion



* Encapsulating membranes with fluid loculations
* Multiple adhesion



Fibrotic change,
Adhesion
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Table 3.6 Outcome (%) in parapneumonic pleural effusions in the
management of complicated treatment

Outcome D. Kaiser® W. Frank® Total
(n=376) (n=66) (n=442)

Complete remission 82 64

Partial remission 10 25

Failure 8 11

Surgery necessary 6 6.5

30 days mortality 3 10

From Loddenkemper et al. (2004) with permission from ERS Journals Ltd.
* Department of Thoracic Surgery, Lungenklinik Heckeshom (1985-2000).
® Department of Pneumology, Treuenbrietzen (1995-2002).

Diagnosis
(etiology, stage, complications)

'

Exudative stage

Antibiotics only

.

Successful

|

: :

Fibrinopurulent Organizational
stage stage
complications
(other causes)

:

Additional local treatment

. :

— Drainage —= Surgery
(+ pleuroscopy) (VATS or
+ fibrinolytics thoracotomy)
+irrigation

Continue No success ——

:

Mo success ——

Fig.3.14 Algorithm for the management of parapneumonic
effusions/fempyema. (From Loddenkemper et al. 2004, reprinted

with permission from ERS Jou

rnals Ltd.)




' yes

Signs of tension —= Immediate needle decompression followed

no by CTD and further treatment

“Small” PTX: partial dehiscence “Large” PTX: complete dehiscence
PTX size <20% PTX size>20%
or <3 cm apex-cupula, or >3 cm apex-cupula,
and few symptoms or symptomatic

Observation
£ oxygen supplements
follow-up

PR IR SRS
E=gilt]

First episode

Eecurrence prevention
Air evacuation treatment treatment

S5imple manual Small catheter Thoracoscopy CTD with
aspiration at waterseal or (medical or surgical)| | chemical pleurodesis
attached to if thoracoscopy

Heimlich is contraindicated

Success UnsUCCess- Mo ELCs or
at first  ful at first no air leak found
attempt attempt at ELCs

:

Persistent Talc poudrage or

Visible air leak
C

ELC treatment™ ™

air leak
|II - .-1, dEI::.-'S}

mechanical
pleurodesis

+ pleurodesis
(talcage, mechanical)
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Drug Actions Route/dose Onset Duration Adverse effects
Sedatives
Benzodiaze pines Sedation

Anterograde

Amnesia

Antleplleptic

Respiratory depression

Hypotension

Midazolam

N, IM

5-10mg

(0.075 ma/kg)

IV: 5 min NV, IM:2h

IM: 15 min 2h

IV, IM: Paradoxcal
agaression

Diazepam

N:5-10mg
IM: not advised

PO: 5-10mg

IV: <3 min

INE 15 min to hours

V: min to hours

Coma at high doses

Thrombophlebits

Narcotics

Analgesia
Sedation
Anxiolysis

Antitussive

Respiratory depression
Drowsiness

Sezures
Bronchospasm
Bradycardia
Hypotension

Nausea, vomiting
Consupation

Billary spasm

Morphine NV, IM, SC IV: 5 min 1-4h
1-10mg INE 15 min
SC: 30 min
Fentanyl N.IM IV: 2 min 30-45 min Adverse effects less com

30-100 pg

IM: 10<15 min

mon than with morphine

Alfentanil

N, IM

250-1000 pg

< Fentanyl < Fentanyl

Similar to fentanyl

Sufentanil v, IM < Fentanyl < Fentanyl Similar to fentanyl
5-70uq
Propofol Sedation \Y < 1min 10 min Respiratory depression

50 pg/kg/min

Hypotersion

Bradycardia
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Flexible Forceps Biopsy Cryobiopsy

« FB-55K-1 ' FB-35C-1 » Flexible cryoprobe: .19-2.4 mm
(Olympus ’Japan) diameter (Erbe, Germany)

. Cup opening size 7.4mm * Freezing time: 3-5 secs




 Flexible Forceps Biopsy « Cryobiopsy







Forceps biopsy
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Pleural Cryobiopsy A Systematic Review and Meta-Analysis

Cryoprobe Flexible Forcep

biopsy biopsy Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Chen et al, 2018 91 92 84 92 152% 8.67(1.06-70.77) -
Maturu et al, 2015 6 6 3 4 5.6% 5.57 (0.18-176.26) >
Pathak et al, 2017 10 10 10 10 Not estimable
Rozman et al, 2014 14 14 15 15 Not estimable
Thomas et al, 2015 20 22 20 22 159% 1.00(0.13-7.81) +
Tousheed et al, 2018 86 87 50 52 11.4% 3.44(0.30-38.90) »
Wurps et al, 2016 73 80 74 80 51.9% 0.85(0.27-2.64) ——
Total (95% CI) 3an 275 100.0% 1.61 (0.71-3.66) -
Total events 300 256
Heterogeneity: y° = 4.78, df = 4 (P = .31); P = 16% t t t |
Test for overall effect: z = 1.15 (P = .25) 0.01 0.1 1 10 100

Favors Forceps Biopsy Favors Cryobiopsy

Figure 2 ~ Meta-analysis of diagnostic yield based on biopsy technique. IV = inverse variance.

Pleural cryobiopsy is safe but does not increase diagnostic yield over flexible

forceps biopsy

CHEST 2020; 157(1):223-230



TABLE 3 | Specimen Characteristics and Bleeding Rates

Cryobiopsy: Rate of

Flexible Forceps

Major Bleeding Biopsy: Rate of Major
(Total Bleeding (Total
Cryobiopsy: Average Specimen Flexible Forceps Biopsy: Average Occurrences/Total Occurrences/Total
Study/Year Size (Metric) Specimen Size (Metric) Cases) Cases)
Rozman et al“/2016 NR NR 0/14 0/15
Maturu et al*“/2015 9.17 + 1.84 mm” 3.75 £ 0.96 mm 0/6 NR
(depth; mean + SD) (depth; mean + SD)
Thomas et al*'/2015 | 10 (7-15.8) mm*"* 4 (3-8) mm? 0/22 0/22
(cross-sectional area; (cross-sectional area;
median, range) median, range)
Wurps et al'“/2016 14.4 + 12,8 mm*"* 7.1+93mm’ 0/80 0/80
(surface area; mean + SD) (surface area; mean + SD)
Pathak et al' /2017 320 mm’" (mean 80 mm” (mean NR" NR"
cumulative tissue volume) cumulative tissue
volume)
Tousheed et al'"/ 13.2 £ 6.7 mm* 6.8+ 3.3 mm 0/87 0/52
2018 (size; mean + SD) (size; mean + SD)
Chen et al'"/2018 9.1 +4.5mm" 4.0+2.1mm 0/92 0/92

(size; mean + SD)

(size; mean + SD)

NR not reported.

a P value for comparison with flexible forceps biopsy < .05.
b Authors reported that there was no morbidity or mortality among these groups of patients

CHEST 2020; 157(1):223-230



Pleural Cryobiopsy versus Flexible Forceps Biopsy
in Subjects with Undiagnosed Exudative Pleural
Effusions Undergoing Semirigid Thoracoscopy:

A Crossover Randomized Trial (COFFEE Trial)

Enrollment

Allocation

{ 25

201 subjects with undiagnosed pleural
effusion screened for eligibility

151 subjects excluded
142 underwent rigid thoracoscopy
7 refused consent

2 hypoxemia on room air, age 280 years

50 met the inclusion criteria for the study

[

50 randomized

L

randomized to the
CB-FFB group

L ,
|

25 randomized to the
FFB-CB group

l

|

Respiration 2019;98:133-141



Outcome > 'F Estimate difference p value
(95% CI)

Primary outcome
Diagnostic yield 39/50 (78.0) 38/50 (76.0) -0.02 (-0.18t0 0.14) 1.00

Secondary outcomes (n=46) (11 = 49)

Biopsy size, mm 7 (6-10) 4 (3-5) <0.001
Depth of tissue 0.02
Up to mesothelial connective tissue 34.8) 29 (59.2) 0.24 (0.04 to 0.42)

Up to extrapleural fat or deeper : 5. 20 (40.8)
Interpretability of specimens
Easy 36 (7 33 (67.3) 0.11(-0.07 to 0.28)
With some difficulty 4.3 3 (6.1)
With great difficulty 4 2(4.1)
Not interpretable 5. 11(22.4)
Artefacts
None 45 (97.8) 46 (93.9) 0.04 (-0.06 to 0.15)
Crush 1 (2.2) 3 (6.1)
Freeze 0 0

Duration of biopsy procedure, min 10 (6-12) 15(6-18) 0.001
5

) 28 (14-46) 0.18

Bleeding on taking biopsy 1.00
Minimal bleeding (self-limited ooze) 46 (100) 19 (100) 0 (-0.07 to 0.08)
Mild bleeding (requiring prolonged suctioning) 0 0

Ditficulty in obtaining a biopsy (rated on VAS) 16 (9-5

Major hemorrhage (requiring blood transfusion, causing
hemodynamic instability or ICU admission)

Data are expressed as the median (IQR) or n (%). CB, cryobiopsy; FFB, flexible forceps biopsy; VAS, visual analog scale.

Respiration 2019;98:133-141
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Reexpansion Pulmonary Edema
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« B¥RE8000 BEAIFRA 1 AISET - FETERE 0.01 ( Viskum F]
Enk 1981 ) ;

« 55 —1E % 55¥m 4300 Al - JETERE 0.09% (Boutin et
al.1981b).

. i%ﬁ’*”ﬁﬁﬂr PHIERESRAOFET R A 0.24% - AT /ETRE
@M= ( 0.22-0.66%) (Boutin et al. 1985a) °
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