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HRUDNI DRENY
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Review Article

The American Surgeon™

2023, Vol. 89(6) 2743-2754

Outcomes of Pigtail Catheter © The Aabor) 20

Avrticle reuse guidelines:
Placement versus Chest Tube ST e
Placement in Adult Thoracic Trauma gr“g;f;z”b‘"“’”‘"“’““

Patients: A Systematic Review and
Meta-Analysis

George Beeton, BS', Micah Ngatuvai, MBA?, Tessa
Breeding, BS?, Ryan Andrade, BS?, Ruth Zagales, BS*,
Areeba Khan, BS®, Radleigh Santos, PhD®, and Adel Elkbuli,
MD, MPH, MBA’*®

Abstract

Introduction: A debate currently exists regarding the efficacy of pigtail catheters vs chest tubes in the management of
thoracic trauma. This meta-analysis aims to compare the outcomes of pigtail catheters vs chest tubes in adult trauma
patients with thoracic injuries.

Methods: This systematic review and meta-analysis were conducted using PRISMA guidelines and registered with
PROSPERO. PubMed, Google Scholar, Embase, Ebsco, and ProQuest electronic databases were queried for studies
comparing the use of pigtail catheters vs chest tubes in adult trauma patients from database inception to August |5th,
2022. The primary outcome was the failure rate of drainage tubes, defined as requiring a second tube placement or VATS,
unresolved pneumothorax, hemothorax, or hemopneumothorax requiring additional intervention. Secondary outcomes
were initial drainage output, ICU-LOS, and ventilator days.
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HRUDNI DRENAZNI SYSTEMY V INTENZIVNi PECI
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Medela Thopaz+°Drenaz se suchym sanim®
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BUBBLING - BUBLANI

Regulacni komora podtlaku

# Vodni zamek — air leak
‘ Air leak= Unik vzduchu do pleuralni dutiny.

=> Plice se nemuze plné
rozepnout 511,12
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AIR LEAK V KOMORE VODNIHO ZAMKU
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) Air leak™ Drenaz se suchym sanim?
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OSCILACE TEKUTINY

HD na aktivnim sani: e
* Nitrohrudni tlak= nastavené sani + . Spontdnni ventilace

vyska hladiny ve vodnim zamku. "M bez aktivniho sani
Napf. (sani -20cm H,O hladina ve vodnim zamku - 15cm H,O
= -35 cm H,0 v hrudni dutiné!)

* Normalni stav hladiny vody 0-2 cm H,0O

« Hladina vody osciluje do vysokych hodnot
pri bolesti, kasli, usilovném dychani,...

« Hladina vody osciluje stabilné ve vysokych
hodnotach®417

=> Bezpecnostni ventil pro snizeni podtlaku “" POUZE"U AK-TIVNIHO SAN| |
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AIR LEAK BEZ VODNIHO ZAMKU

HD Sinapi (Schefflertv ventil), digitalni drenaze

Stlaceni saci banky
chest drain
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Jak poznam air- leak?
A

Nedochazi k air leaku

e Pro¢ HD bez vodniho zamku?6:18,19
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CO DELAT, KDYZ VIDIM AIR LEAK (BUBLA) ?

Kdy ho Ize ocekavat:

1.Po operaci plic (prvnich 24—48 hodin)
2.Tésne po zavedeni drénu pro pneumotorax
3.Intermitentne
« End- expiracni fazi u spontanné dychajiciho pacienta s
pneumotoraxem

- End-inspira¢ni fazi u ventilovaného pacienta s
pneumotoraxem12:20.21,22

SLEDOVAT TREND AIR LEAKU!
L e
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CO DELAT, KDYZ VIDIM AIR LEAK (BUBLA) ?

Kdy je to problem?

1.Nahleé zhorseni air leaku
2.Trva déle nez 5 az 7 dni bez jakéhokoliv zlepSeni

3.Klinické zhorseni pacienta
4 .Kontinualni (masivni) air leak => musim zjistit zdroj!%3.24

INFORMOVAT LEKARE!
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MANAGEMENT A IDENTIFIKACE KONTINUALNIHO
AIR LEAKU

| Musim z|istit zdroj uniku vzduchu:

* Pacient
« Netesnost v hadicich a spojich drenazniho systému

1.Vizualni kontrola systému + utahnuti spoju (zalomené hadice,
uvolnéné spoje, atd.) )

2.Klemovani - Pouze na NEKOLIK SEKUND! Nebezpedi tenzniho
PNO!13,25
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Tesné u hrudniku

Pres gazu! riziko naruseni dréenu

Bublani ve vodnim zamku po zaklemovani

N4

Air leak je nize v systému

Netésné spoje
Mikrotrhliny v hadici
Netésnost v drenaznim systému

Air leak je u pacienta
Progrese PNO
Bronchopleuralni pistel
Plicni emfyzém (prasknuti buly)
Dislokace HD
Netésnost okolo kiuze v misté
zavedeni HD13.2

.CZ



CO DELAT, KDYZ NEVIDIM AIR LEAK (NEBUBLA)?

| Nebubla, ale tekutina osciluje (tidaling)

* Drén je pruchodny bez uniku vzduchu

| Nebubla a tekutina neosciluje

* Plice je plné rozepnuta k hrudni stene
* Ucpani drénu nebo drenazniho systemu
ZHODNOCENI KLINICKEHO STAVU PACIENTA

Ucpani drénu=> ihned volejte Iékare!




KLEMOVANI

Kdy ano? Kdy ne? A za jakym ucelem?

Kdy klemovat => na par sekund Kdy neklemovat

PFitomny air leak =>TENZNI|

Rozpojeni systemu

PNEUMOTORAX
Vyména drenazniho systemu Pred extrakci?
|dentifikace air leaku Transport

Specificke situace

« Aplikace IéCiv

* Provokativni klemovani hrudni drenaze po resekci plic

« Drenaz masivnich pleuralnich vypotkl — riziko reexpanzniho plicniho edému 26.27.28
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POZICE FLEXIBILNI HADICE HRUDNI
DRENAZE
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Siphon effect- nahromadéna tekutina
v provésené drenazni hadici

=> hydrostaticky odpor
* Snizuje podtlak v systemu

» \ysoké vydechoveé usili pacienta
k prekonani stagnujici tekutiny

 Kolisani terapeutického podtlaku
* Riziko tenzniho pneumotoraxu2®-30 Stagnujici
tekutina

Digitalni systémy (Medela Thopaz+ )
eliminuji Siphon effect3®
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SPRAVNA
POZICE
FLEXIBILNI

Hadice jde
HADICE’ primo od
HRU DNI drénu do
drenazni

DRENAZE

) A - 6000-08LF
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MILKING A STRIPPING

Troubleshooting

American N téchto

ukon PLEUR-EVAC® cres Drainoge system A-6000-08LF ©

Milking a stripping32
[ e Lze pouze jemny milking
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Prevaz a fixace HD

Sterilni okluzivni kryti

Zajistit spojku mezi hrudnim
drénem a hrudni drenazi

Vypodlozeni drénu u kuze —
prevence zalomeni

Ukotveni drénu u kuze —
nepfiléha pfimo na kuzi 33:34
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EXTRAKCE HD

Vyhlaska C. 158/2022 Sb. vyhlaska, kterou se meni

vyhlaska €. 55/2011 Sb., o Cinnostech zdravotnickych
pracovniku a jinych odbornych pracovniku.

Vykon provadi dve sestry nebo sestra a lekar.

se specializaci pro intenzivni péci
bez odborného dohledu indikace

lékare
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KDY ODSTRANIT HD?

== PNeumotorax

« klinicky stav pacienta, neni pozorovan air leak, drenaz bez
aktivniho sani, UZ (RTG)3®

Bl Pleuralni vypotek

« Studie z roku 2019 a 2024 - bezpecny limit 450 ml/24 hod
(tekutina neni krvava ani chylozni) => zkraceni doby
hospitalizace, bez potfeby reintervenci 363738

I Hemotorax

« The American Association for Thoracic Surgery <150-200 ml/24
hod?3?

www.fnbrno.cz
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EXPERT SENSUS DOCUMENT

The Society of Thoracic Surgeons Expert
Consensus Document on the Management

of Pleural Drains After Pulmonary

Lobectomy

Michael S. Kent, MD,’ Brian Mitzman, MD, MS,? llitch Diaz-Gutis
Onkar V. Rhullar, MD, MS,“ Hiran C. Fernando, MD,” Leah Backl
Alessandro Brunelli, MD,” Stephen D. Cassivi, MD,® Robert ). Cel
Traves D. Crabtree, MD,'° Jahnavi Kakuturu, MD," Linda W. Mar
Daniel P. Raymond, MD,” Lana Schumacher, MD," and ). W. Au

The Society of Thoracic Surgeons Workforce on Evidence-Based Surger
management of pleural drains after pulmonary lobectomy. The goal of tt
provide guidance regarding pleural drains in 5 specific areas: (1) choice |
and number; (2) management, including use of suction vs water seal an
aging recommendations, including the use of daily and postpull chest roe¢
ital drainage systems; and (5) management of prolonged air leak. T
statements, a task force of 15 general thoracic surgeons was invited to
on this topic. Consensus was obtained using a modified Delphi methc
voting until 75% agreement on the statements was reached. A total

are provided to encourage standardization and stimulate additional res
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Annals of Medicine and Surgery 43 (2019) 29-32

M) Check for updates

Annals of Medicine and Surgery

Contents lists available at ScienceDirect

[.SEVIER journal homepage: www.elsevier.com/locate/amsu
What is the allowed volume threshold for chest tube removal after )
Interactive CardioVascular and Thoracie Surgery 25 (2017) 822-826 BEST EVIDENCETOPIC  3y]]led trial =

doi10.1093/icvts/ivel61  Advance Access publication 1 June 2017

Cite this article as: Yap KH, Soon JL. Ong BH, Loh ). The safe valume threshold for chest drain removal following pulmanary resection. Interact CardioVasc Thorac
Surg 2017,25822-6.

The safe volume threshold for chest drain removal
following pulmonary resection

Kok Hooi Yap*, Jia Lin Soon, Boon Hean Ong and Yee Jim Loh
Department of Cardiothoracic Surgery, Mational Heart Centre Singapore, Singapore

® Corresponding author. Department of Cardiothoraric Surgery, Mational Heart Centre Singapore, 5 Hospital Dr, 169609, Singapore. Tel: +65-34881219;
e-mail: kokhoai yap@mohh.com.sg (K.H. Yap)

Received 26 May 20716: received in revised form & April 2017; accepted 23 April 2017

Summary

A best evidence topic in thoracic surgery was written according to a structured protocol. The question addressed was ‘In patients under-
going pulmonary resection, is there a safe drainage velume threshold for chest drain removal?” Altogether 1054 papers were found, of
which 5 papers represented the best evidence. The authors, journal, date and country of publication, patient group studied, study type, rel-
evant outcomes and results of these papers are tabulated. Chest drainage threshold, where used, ranged from 250 to 500 ml/day. Both
randomized controlled trials showed no significant difference in reintervention rates with a higher chest drainage volume threshold. Four
studies that performed analysis on other complications showed no statistical significant difference with a higher chest drainage volume
threshold. Four studies evaluating length of hospital stay showed reduced or no difference in the length of stay with a higher chest drain-
age volume threshold. Two cohort studies reported the mortality rate of 0-0.01% with a higher chest drainage volume threshold. We con-
clude that early chest drain removal after pulmonary resection, accepting a higher chest drainage valume threshold of 250-500 ml/day is
safe, and may result in shorter hospital stay without increasing reintervention, marbidity or mortality.

Keywords: Pulmonary resection « Lobectomy « Chest drain removal « Volume « Reintervention « Complications

INTRODUCTION thoracic surgery.mp. or thoracic surgery, video assisted/or lobec-
tomy.mp. or lung resection.mp. or lung surgerymp.] AND [drain-
age/or drain removal.mp. or chest drainmp. or chest tubes/or
drain volume.mp. or postoperative haemorrhage/] AND [treat-
ment outcome/or outcome.mp. or chest drain insertion.mp. or
chest tubes/or effusionmp. or pleural effusion/or postoperative
complications/ar complication.mp ]

A best evidence topic was constructed according to a structured
protocal. This is fully described in the ICVTS [1].

THREE-PART QUESTION

In [patients undergoing pulmonary resection] is there a [safe drain-
age volume threshold] for chest drain removal without increasing
the risks of [reintervention and postoperative complications).

SEARCH OUTCOME

One thousand and fifty four papers were found using the
reported search. Five papers were identified that provided the
best evidence to answer the question. Inclusion criteria were
Level 1 and 2 studies. However, 1 Level 3 paper was included
because they used the <500 ml/day as the volume threshold for

rhact Arain ranmral We thaomht i+ ase et susminine harsoes

CLINICAL SCENARIO

On a ward round, a patient after pulmonary lobectomy has chest

tiha drainame af N0l One callasmes cosmacte baanine tha

1ki, Atsushi Sekimura, Katsuo Usuda, Hidetaka Uramoto

igaku, Uchinada, Ishikawa, 920-0293, Japan

RACT

ion: The management of chest tubes and the volume threshold for chest tube removal after pulmonary
. remain controversial. Several studies have reported the volume threshold for chest tube removal fol-
ulmonary resection to range from 200 to 450 mL/24 h.

A prospective randomized single-blind clinical study was performed with data collected from patients
undergone lobectomy and lymph node dissection at our hospital between June 2014 and April 2018.
2nts were randomly assigned to the High group (removal of chest tube when drainage was < 450 mL/
Low group (removal of chest tube when drainage was < 200 mL/24 h) at postoperative day (POD) 2.
\ary end point was drainage time. The secondary end point were complications and rate of thoracentesis.
Seventy patients met the inclusion criteria and were randomized, with 35 patients assigned to the High
d 35 patients to the Low group. The average duration of chest tube placement was 2.05 days in the High
d 2.31 days in the Low group. The duration of chest tube placement in the High group was significantly
han that in the Low group (p = 0.02). There were no major postoperative complications in either group.
1tesis was not necessary in either group.
wr: Pleural effusion of 450 mL/day is tolerable as the volume threshold for the removal of a chest tube
monary resection.

www.fnbrno.cz



ODSTRANIT Pﬁl VY'DECHU Thoracostomy tube withdrawal during

latter phases of expiration or inspiration: a

NEBO NAD ECHU ? systematic review and meta-analysis

Review Article | Published: 22 June 2023
Volume 49, pages 2389—-2400 (2023) Cite this article

Siroce

* Nov.  MYSLET NA ANALGETIZACI PRED EXTRAKCI!

* Fren Farmakologické i nefarmakologické intervence. ni
cykls

e Met Turecka studie z roku 2021 - aplikace chladu snizila intenzitu bolesti a potrebu

analgezie po odstranéni hrudniho drénu.#? v

* Pros Cni

faze

Inspiratory Hold na UPV — rozepjata plice, nejvyssi pozitivni tlak

- _=> Uzavreni rany stehem nebo spravnym okluzivnim obvazem.#%:4%
NEMOCNICE
BRNO
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