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1. Wykaz stosowanych skrétow

Skrot Petna nazwa w jezyku angielskim
Pelna nazwa w jezyku polskim
AT as treated
zgodnie z zastosowanym postgpowaniem
CT computed tomography
tomografia komputerowa
EDH epidural (extradural) hematoma
krwiak nadtwardoéwkowy(zewnatrztwardowkowy)
FDR false discovery rate
wspotczynnik fatszywych odkry¢
GCS Glasgow Coma Scale
skala $pigczki Glasgow
ITT intention-to-treat
zgodnie z zaplanowanym leczeniem
MR magnetic resonance
rezonans magnetyczny
mRS modified Rankin Scale
zmodyfikowana skala Rankina
NRS Numerical Rating Scale
numeryczna skala bolu
PMR cerebrospinal fluid
ptyn mézgowo-rdzeniowy
PP per protocol

zgodnie z protokotem badania



2. Streszczenie w jezyku polskim

Ocena koniecznosci stosowania szwéw Dandy’ego w czasie planowych

kraniotomii nadnamiotowych

We wczesnych latach neurochirurgii krwiaki zewnatrztwardowkowe (ang. extradural
hematoma, EDH) znaczaco przyczynialy si¢ do $miertelnoSci pooperacyjnej. Prawie sto lat
temu Walter Dandy opracowal szwy mocujace opon¢ twardg do czepca lub kosci majace
zapobiega¢ si¢ formowaniu EDH. Wraz z uptywem czasu jego technika zyskata popularnos¢
w $rodowisku neurochirurgicznym i jest stosowana rutynowo do dnia dzisiejszego.

Jednakze od pewnego czasu w literaturze neurochirurgicznej pojawiaja si¢ doniesienia
podwazajace konieczno$é zaktadania szwoéw Dandy’ego. O ile miaty one nalezne miejsce
I zastosowanie w dawnych czasach, to obecnie, wedlug niektorych badaczy, nie sa juz
niezbedne. Do tej pory przeprowadzono kilka retrospektywnych i prospektywnych badan
kwestionujacych potrzebg rutynowego stosowania szwow Dandy’ego.

Badania przeprowadzone w ramach cyklu publikacji polegaly na ocenie
bezpieczenstwa niezaktadania szwéw Dandy’ego w kontek$cie ryzyka formowania si¢
klinicznie istotnego EDH.

Wyrdzniono nastepujace cele pracy: 1) zaplanowanie przegladu systematycznego
oceniajagcego konieczno$¢ stosowania szwoOw mocujacych opone twarda; 2) zaplanowanie
badania klinicznego oceniajacego konieczno$¢ profilaktycznego stosowania szwoOw
mocujacych opone twardg w trakcie planowych nadnamiotowych kraniotomii; 3) ocene
obecnych zwyczajow polskich neurochirurgéw w formie ankiet, obejmujgcg rowniez techniki
mocujgce opone twarda; 4) przedstawienie wynikow badania klinicznego z randomizacja
oceniajacego, czy pomini¢cie profilaktycznego stosowania szwoéw mocujacych opong twarda
nie jest gorsze od ich rutynowego stosowania w kontek$cie istotnego klinicznie
pooperacyjnego EDH u dorostych pacjentow poddanych planowej kraniotomii
nadnamiotowej.

W  pierwszym badaniu zaplanowano wykonanie kompleksowego przegladu
systematycznego literatury wedlug standardu ,,Preferred Reporting Items for Systematic
Reviews and Meta-Analyses” (PRISMA) oceniajacego dotychczasowe badania na temat
koniecznosci stosowania szwow mocujgcych opong twarda.

Druga praca stanowi opis badania klinicznego z randomizacja, w ktorym doktadnie

zaplanowano oceng, czy profilaktyczne niezaktadanie szwow mocujacych opone twardg nie



jest gorsze od ich rutynowego stosowania. Wieloosrodkowe badanie kliniczne z randomizacja
zaprojektowano jako badanie interwencyjne typu non-inferiority (nie mniejszej skutecznos$ci),
z zaslepieniem badaczy oraz uczestnikéw i metoda grup rownoleghych.

W trzeciej pracy opisano zwyczaje zwigzane z wykonywaniem kraniotomii wsrod
polskich neurochirurgdw, ktore oceniono za pomocg ankiet. Wsrod 119 respondentow
wiekszos¢ (78,9%) uzywata szwow mocujacych opone twardg w ponad 60% swoich operacji
oraz wickszo$¢ (72,3%) uzywata ich rutynowo.

W ostatniej pracy przedstawiono wyniki badania klinicznego z randomizacja,
w ktérym wykazano, ze profilaktyczne niezaktadanie szwdéw mocujacych opone twarda nie
jest gorsze od ich rutynowego stosowania. W pieciu uczestniczacych osrodkach zrekrutowano
490 uczestnikow, ktorzy zostali losowo przydzieleni do grupy interwencyjnej (bez szwéw
mocujacych opone twardg) oraz do grupy kontrolnej (ze szwami mocujagcymi opon¢ twarda).
Grupy nie réznily si¢ istotnie migdzy soba w podstawowych danych demograficznych.
W badaniu wykazano, ze profilaktyczne niestosowanie szwoéw mocujacych opone twarda nie
jest gorsze od ich rutynowego uzywania w konteks$cie reoperacji z powodu EDH u dorostych
pacjentow poddanych planowej kraniotomii nadnamiotowej.

Przedstawione badania stanowig istotny wklad w zrozumienie funkcji szwow
mocujacych opone twardg oraz praktyk ich stosowania wsrdd polskich neurochirurgow.
Na podstawie wykonanych badan mozna stwierdzi¢, ze odstgpienie od profilaktycznego
stosowanie szwOw mocujacych opon¢ twarda w trakcie planowych nadnamiotowych

kraniotomii u dorostych nie jest gorsze od ich rutynowego stosowania.



3. Streszczenie w jezyku angielskim

Evaluation of the necessity of Dandy’s dural tenting sutures in elective

supratentorial craniotomies

In the early days of neurosurgery, extradural hematoma (EDH) contributed to a high
mortality rate after craniotomies. Almost a century ago, Walter Dandy introduced dural
tenting sutures as an effective method to prevent postoperative EDH. Over time, his technique
gained popularity and significance, ultimately becoming a neurosurgical standard.

However, several retrospective and prospective reports have questioned the ongoing
necessity of dural tenting sutures. Today, advancements in anesthesiology—such as
maintaining normovolemia and normotension—allow for real-time evaluation of hemostasis.

The studies conducted as part of this publication series aimed to assess the safety of
omitting Dandy's sutures in the context of the risk of clinically significant EDH. The
objectives of the research were as follows: 1. planning a systematic review to evaluate the
necessity of dural tenting sutures; 2. designing a clinical trial to assess the need of
prophylactic dural tenting sutures during elective supratentorial craniotomies; 3. surveying
Polish neurosurgeons to examine current practices, including dural tenting techniques;
4. conducting a randomized clinical trial to determine whether omitting prophylactic dural
tenting is non-inferior to routine use in preventing clinically significant postoperative EDH in
adult patients undergoing elective supratentorial craniotomy.

The first study presented the protocol of a systematic review, adhering to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, with the
goal of evaluating the continued need for dural tenting.

The second study detailed a randomized, multicenter, investigator- and participant-
blinded, parallel-group non-inferiority trial.

The third study examined perioperative practice patterns among Polish neurosurgeons
through surveys. Among 119 respondents, the majority (78.9%) used dural tenting sutures in
over 60% of surgeries, and most (72.3%) reported using them routinely.

The final paper presented the primary and secondary outcomes of a randomized,
multicenter, investigator- and participant-blinded controlled trial. Across five participating
centers, 490 patients were assigned to either the intervention group (238 patients, 49%, no
dural tenting) or the control group (252 patients, 51%, dural tenting) based on an intention-to-

treat analysis. No significant differences were found between the intervention (no dural



tenting) and control (dural tenting) groups. The trial confirmed the non-inferiority of omitting
prophylactic dural tenting for EDH requiring surgery in adults undergoing elective
supratentorial craniotomies.

These studies provide significant insights into the role of dural tenting sutures and
their usage among Polish neurosurgeons. Our data support the non-inferiority of omitting
prophylactic dural tenting in preventing postoperative EDH requiring surgery in elective
supratentorial craniotomies.

10



4. Wstep

4.1. Uzasadnienie wyboru tematu projektu badawczego

We wczesnych latach neurochirurgii krwiaki zewnatrztwardowkowe (ang. extradural
hematoma, EDH) znaczaco przyczynialy si¢ do $miertelnosci pooperacyjnej. Prawie sto lat
temu Walter Dandy opracowat szwy mocujace opone twarda do czepca lub kosci majace
zapobiega¢ formowaniu si¢ EDH [1]. Wraz z uplywem czasu jego technika zyskata
popularno$¢ w srodowisku neurochirurgicznym i jest stosowana rutynowo po dzi$ dzien.

Wedlug zatozen tej techniki chirurg zaklada tuz przy brzegu kraniotomii Szwy
przechodzace przez zewngtrzng blaszke opony twardej oraz przez czepiec lub wykonane
w tym celu otwory w kos$ci. Po zawigzaniu szwy Dandy’ego maja zapewniaé przyleganie
opony twardej do wewngtrznej warstwy kosci czaszki. Szwy Poppena maja podobny cel, a od
wyzej opisanych roznig si¢ jedynie lokalizacja, tj. zaktadane sg w czgséci centralnej nacigcia
opony twardej (a nie na brzegu) i mocowane sg do dwoch otworéw w ptacie kostnym [2].

Jednakze od pewnego czasu w literaturze neurochirurgicznej pojawiaja si¢ doniesienia
podwazajace koniecznos$¢ zaktadania szwow Dandy’ego [3]. O ile miaty one nalezne miejsce
i zastosowanie w dawnych czasach, to obecnie, wedlug niektorych badaczy, nie sg juz
niezbedne. Ma to wynika¢ z lepszej opieki okotooperacyjnej polegajacej na utrzymywaniu
normowolemii i normotensji, CO razem z nowoczesnymi sposobami zatrzymywania krwawien
pozwala na uzyskanie skutecznej hemostazy. Jest to takze potwierdzone dos$wiadczeniem
cze¢$ci neurochirurgdw, ktorzy rutynowo nie podszywaja opony po kraniotomii i, w badaniach
retrospektywnych, dokumentuja bezpieczenstwo takiego postepowania.

Szwy podtrzymujace opong nie tylko przedtuzajg czas operacji, ale tez teoretycznie
moga zwigksza¢ ryzyko takich komplikacji jak wyciek ptynu moézgowo-rdzeniowego oraz
uszkodzenie kory mézgu czy naczyn korowych z nastgpczym krwiakiem podtwardéwkowym
lub $§rodmozgowym i innych [4-6]. Z drugiej strony, brak szwow Dandy’ego moze zwigkszac
ryzyko formowania si¢ EDH, jako ze nigdy nie byto to ocenione w dobrze zaprojektowanym
randomizowanym kontrolowanym badaniu klinicznym. Niemniej nalezy wspomnie¢, ze szwy
Dandy’ego nie zabezpieczaja w sposob pewny przed EDH. Co wigcej, wykonany przez nas
przeglad literatury wskazuje, ze ryzyko EDH moze by¢ nawet nizsze, gdy tych szwow sie
nie zaktada.

Jakakolwiek kolekcja plynowa w przestrzeni zewnatrztwardoéwkowej, w tym EDH,

powoduje napigcie opony twardej. Napinanie tej unerwionej bolowo struktury moze objawiac
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si¢ bolami glowy. Z drugiej strony, szwy Dandy’ego z zalozenia napinajg twardowke
I teoretycznie moga roOwniez przyczyniac¢ si¢ do pooperacyjnych bolow glowy. Niewiadomy
zatem pozostaje wplyw podszywania opony twardej na nasilenie bolu gtowy po operacji —
zagadnienie to nigdy nie doczekato si¢ rozstrzygniecia W literaturze naukowe;j.

Problem jest wielowymiarowy, a jego analiza jest nie tylko ciekawa
z neurochirurgicznego punktu widzenia, ale takze niezbgedna w czasach medycyny opartej na

faktach.

4.2. Najnowsze piSmiennictwo naukowe W wybranym zakresie

Do tej pory przeprowadzono kilka retrospektywnych 1 prospektywnych badan
kwestionujacych potrzebe rutynowego stosowania szwow Dandy’ego [7-9]. Ponadto
wykonano jedno badanie kliniczne z randomizacjg, ktorego wyniki rowniez negowaly
potrzebe profilaktycznego uzycia tych szwow, jednak obcigzone ono bylo pewnymi
niedociggnigciami [10]. Dla przyktadu, wigkszos$¢ uczestnikow tego badania byta poddawana
kraniektomiom w trybie dyzurowym, co uniemozliwialo ilo$ciowe oszacowanie kolekcji

zewnatrztwardowkowej.
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5. Zalozenia i cele pracy

1. Zaplanowanie przegladu systematycznego oceniajgcego konieczno$¢ stosowania SZwoOw
mocujacych opong twarda.

2. Zaplanowanie badania klinicznego oceniajacego konieczno$¢ profilaktycznego
stosowania szwOw mocujacych opong twardg w trakcie planowych nadnamiotowych
kraniotomii.

3. Ocena obecnych zwyczajow polskich neurochirurgbw w formie ankiet, obejmujaca
réwniez techniki mocujgce opong twarda.

4. Przedstawienie wynikow badania klinicznego z randomizacja oceniajacego, Czy
pominigcie profilaktycznego stosowania szwow mocujacych opong twardg nie jest gorsze
od ich rutynowego stosowania w kontekscie istotnego klinicznie pooperacyjnego EDH

u dorostych pacjentow poddanych planowej kraniotomii nadnamiotoweyj.

Gléwnym celem pracy byla ocena bezpieczenstwa niezaktadania szwéw Dandy’ego
(wraz z ich modyfikacja, tj. szwow Poppena) w kontekscie ryzyka formowania si¢ klinicznie
istotnego EDH.

Hipoteza zerowa tego badania zaktadata, Ze ryzyko formowania si¢ EDH w przypadku
niezaktadania szwéw Dandy’ego jest wyzsze niz przypadku ich zaktadania.

Interwencja oceniang w niniejszym badaniu bylo niezaktadanie szwow Dandy’ego,
jako ze stosowanie tych szwdOw jest uznawane za rutynowy etap wewnatrzczaszkowych
operacji neurochirurgicznych.

Badanie zostalo zaprojektowane jako interwencyjne, wieloosrodkowe badanie
kliniczne z randomizacja i podwojnym zaslepieniem oraz metoda grup réwnolegtych.

Do badania zostali wiaczeni doro$li pacjenci ponizej 75. roku zycia obu plci
zakwalifikowani do planowej kraniotomii nadnamiotowej o S$rednicy powyzej 3 cm bez
wzgledu na rozpoznanie (guz moézgu, mézgowa malformacja naczyniowa, tetniak naczyn
mozgowych, padaczka itd.). Wymagane ponadto byly: prawidtowy stan $wiadomosci
(15 punktéw w skali Glasgow) przed operacjg; wynik 0, 1 lub 2 punkty w zmodyfikowanej
skali Rankina (mRS) oraz podpisane: formularz §wiadomej zgody na udziat w badaniu
klinicznym i informacja dla pacjenta. Do udziatu w badaniu nie byli kwalifikowani pacjenci
posiadajacy jakiekolwiek zaburzenia krzepnig¢cia krwi ani tacy, ktérych zakres operacji

obejmowat podstawe czaszki.
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Na podstawie analizy mocy testu planowano pierwotnie uczestnictwo 2000 pacjentow.
Rozdzielenie na grupe kontrolng i z interwencja zostalo wykonane w stosunku 1:1 za
pomoca elektronicznie generowanego schematu przy uzyciu programu statystycznego.

Grupa kontrolna miata z definicji mie¢ zatozone przynajmniej trzy szwy Dandy’ego,
jednakze ich dokladna liczba, rozmieszczenie i1 ewentualne uzycie szwow Poppena
pozostawaly do $rodoperacyjnej decyzji operatora. Grupa z interwencjag miata nie mieé
zaktadanych zadnych szwéw mocujacych opone twarda do kosci badz czepca.

Aby zachowac cele badania, tozsamos$¢ alokacji nie byta ujawniana nikomu, wigczajac
badaczy i pacjentow. Ze wzgledu na chirurgiczng natur¢ badania operator i zespot bloku
operacyjnego byli §wiadomi alokacji danego pacjenta, jednakze zapewnione bylo, aby inni
cztonkowie zespotu badawczego dokonywali nastepczej ewaluacji pacjenta.

Informacja o alokacji byta dostarczana operatorowi w zapieczetowanej, zakodowanej
kopercie, a jej tres¢ ujawniana dopiero po rozpoczgciu operacji.

W przypadku alokacji chorego do grupy z zatozeniem szwow Dandy’ego — chirurg
notowat na karcie randomizacyjnej liczbe¢ wykonanych szwéw Dandy’ego i ewentualnie
Poppena. Karta randomizacyjna ponownie byta zabezpieczona w kopercie celem utrzymania
zaslepienia do kofica badania. Opis operacji zalaczany rutynowo do historii choroby nie
zawieral danych dotyczacych zakladania badz niezakladania szwow Dandy’ego. W razie
gdyby chirurg uznat w trakcie zabiegu, ze dana alokacja moze si¢ wigza¢ z zagrozeniem
zdrowia dla pacjenta lub jest niewykonalna, mozliwa byla zmiana post¢powania z nastepczym
odnotowaniem tego wraz z uzasadnieniem w karcie randomizacyjnej pacjenta.

Do oceny obydwu grup wybrano metody kliniczne i radiologiczne wedlug
nastepujacego planu:

— wizyta 1 (dzien przed operacja);

— Wizyta 2 (pierwszy dzien po operacji);

— wizyta 3 (mig¢dzy 5. a 7. dniem po operacji lub w dniu wypisu);
— ocena radiologiczna badania przedoperacyjnego (CT lub MR);
— ocena pooperacyjnego badania CT.

Klinicznie pacjenci byli oceniani pod katem pogorszenia stanu $wiadomosci,
wystapienia nowych deficytow neurologicznych (w szczegodlnosci niedowladéw i afazji),
wystgpienia lub pogorszenia bolu glowy, pojawienia si¢ ptynotoku w miejscu operacji.

Bole gtowy byty oceniane w skali numerycznej (ang. Numerical Rating Scale, NRS)

w trakcie wizyt 1, 21 3.
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Ocena radiologiczna byta dokonywana na podstawie skanowania tomografii
komputerowej calej glowy w protokole spiralnym z rekonstrukcja ciagla o grubosci warstwy
rownej lub zblizonej do rozdzielczosci planarnej skanow. Wykonywane byty pomiary
przemieszczenia struktur linii posrodkowej mézgu oraz maksymalnej grubosci i objetosci
kolekcji (EDH, PMR, powietrze) w przestrzeni zewnatrztwardowkowej (wolumetrycznie,
poétautomatycznie) przez dwie niezalezne osoby. Przemieszczenie struktur linii posrodkowej
widoczne w badaniu pooperacyjnym bylo poréwnywane z ostatnim badaniem
przedoperacyjnym pacjenta.

Ponadto kazda reoperacja z powodu EDH byla dokumentowana w formularzu
wiasciwym dla uczestnika badania. U kazdego z uczestnikow odnotowywano ewentualne
przyjecie w okresie 30 dni od operacji, a w calej badanej populacji oceniono 30-dniowg
Smiertelnos¢.

Sformutowano nastepujace punkty koncowe badania:

Zdefiniowano pierwszorzedowy punkt koncowy badania:
1. Reoperacja z powodu EDH.
oraz nast¢pujace drugorzedowe punkty koncowe:

2. Pooperacyjna $miertelnos¢ 30-dniowa.

3. Powtdrna hospitalizacja w ciggu 30 dni na oddziat neurochirurgiczny lub neurologiczny.

4. Nowy deficyt neurologiczny lub nasilenie wczesniej istniejagcego w ocenie w 5.—7. dobie
po operacji lub w dniu wypisu.

5. Plynotok wewnetrzny lub/i zewngtrzny wymagajacy leczenia.

6. Nasilenie pooperacyjnych bolow glowy >5 w skali NRS (zakres 0-10) w 5.—7. dobie po
operacji lub w dniu wypisu.

7. Kolekcja zewatrztwardowkowa (EDH, PMR, powietrze) >3 mm grubos$ci w najszerszym
miejscu na podstawie CT wykonanego w 1.—3. dobie po operacji.

8. Przemieszczenie struktur linii $rodkowej mézgu o >5 mm oceniane w badaniu CT
wykonanym w 1.-3. dobie po operacji.

Planowana korzy$¢ z badania to wykazanie, ze nie ma konieczno$ci stosowania
profilaktycznego szwow Dandy’ego. Moze to wptynaé na skrécenie czasu operacji,
zmniejszy¢ ryzyko komplikacji zwigzane z zaktadaniem tych szwow oraz zmniejszy¢ zuzycie

materiatlow operacyjnych.
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ABSTRACT

Introduction The ongoing need for dural tenting sutures
in a contemporary neurosurgical practice has been
questioned in the literature for over two decades. In the
past, these sutures were supposed to prevent blood
collecting in the potential space between the skull and

the dura by elevating the latter. Theoretically, with modern
haemostasis and proper postoperative care, this technique
should not be necessary and the surgery time can be
shortened. Unfortunately, there is no evidence-based proof
to either support or reject this hypothesis.

Methods and analysis The systematic review will be
performed according to the Preferred Reporting Items

for Systematic Reviews and Meta-Analysis (PRISMA)
statement and The Cochrane Handbook for Systematic
Reviews of Interventions. Eight electronic databases of
peer-reviewed journals will be searched, as well as other
sources. Eligible articles will be assessed against inclusion
criteria. The intervention is not tenting the dura and this
will be compared with the usual dural tenting sutures.
Where possible, ‘summary of findings’ tables will be
generated.

Ethics and dissemination Ethical committee approval is
not required for a systematic review protocdl. Findings will
be presented at intemational neurcsurgical conferences
and (XY "‘mapee. 03 4 o) ')oumal
PROSPBIO registration number CRD42018097089.

INTRODUCTION

In the early days of neurosurgery, extradural
haemorrhage (EDH) contributed to high
mortality after craniotomies. Almost a century
ago, Walter Dandy reported dural tenting
sutures as an effective way of preventing post-
operative EDH.! Over time, his technique
gained in popularity and significance to finally
become a neurosurgical standard. Dural
tenting is a well-known method of stitching
the dura to the bone or pericranium after
craniotomy. This decreases the extradural
space where EDH could arise and compresses
dural vessels, which are potential sources of
EDH. These sutures are known by many names
(box 1).2 In addition, some terms distinguish
dural tenting sutures that are placed in the

Strengths and limitations of this study

b To the best ufwhmhdw. lii'llbﬂll‘flij

centre of the dural opening from those near
the edge, as was originally described by Dandy.
These central tenting sutures are named after
J- L. Poppen, and are one of his many contribu-
tions to neurosurgery.

Throughout the last 20 years, several
researchers have expressed their growing
doubt about the role of tenting sutures in
contemporary neurosurgical practice. There
have been several retrospective reports ques-
tioning the ongomg need for dural tenting
sutures.” 0 Apparently, Dandy’s explana-
tion about intraoperative haemostasis under
hypotensive conditions being deceiving and
subsequently causing EDH may be obsolete.
These days, proper anaesthesiology, including
normovolaemia and normotension, enables
reaktime evaluation of the haemostasis. The
latter has been further improved by modern
haemostatic agents, such as bone wax, electro-
cautery, oxidised cellulose polymer materials,
collagen sponges and so on. Altogether, these
improvements may be enough for effective and
actual extradural haemostasis. Reports of some
surgeons avoiding dural tenting sutures, in
some |;>:1pers'M or in day-to-day practice, further
support this explanation.

STUDY RATIONALE
There is a risk of EDH formation—suppos-
edly decreased with the use of dural tenting

BM)
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sutures—in the postoperative period and this should
not be ignored. However, as mentioned earlier, studies
(the majority retrospective) have implied not tenting the
dura is safe. Dural tenting prolongs the time of surgery,
which may be a reason to omit these sutures. Moreover,
the sutures may potentially increase the risk of adverse
effects, such as cerebrospinal fluid (CSF) leak and
damage to cortical matter or blood vessels with subse-
quent subdural or intracerebral haemorrhage. There
have also been several reports of more unusual compli-
cations like subdural hygroma,” granuloma® or pial arte-
riovenous fistula.® Thus, refraining from dural tenting
sutures would shorten the surgery and reduce the oper-
ative risk.

Therefore, evaluation of this procedure is interesting
from the surgical point of view and by modern, evidence-
based standards. Not a single systematic review has been
performed to date to establish the necessity of dural
tenting. Moreover, its impact on short-term postopera-
tive headaches or CSF leak has not been established in
an evidence-based manner. Thus, a systematic review is
necessary and subsequently allows for a meta-analysis.
However, many researches have evoked a ynon prepa-
ration of protocols for a systematic review."” The aim of
registration and/or publication of protocols is to increase
the quality of subsequent systematic reviews. This is
achieved by external editorial systems reducing publica-
tion bias and improving transparency and accuracy.

OBJECTIVE

To prepare a protocol for a systematic review that will
determine the safety of not tenting the dura during an
elective craniotomy.

METHODS AND ANALYSIS

The review will be conducted according to the Cochrane
Handbook for Systematic Reviews of Intervention' and
data will be reported in coherence with the PRISMA state-
ment recommendations.'’ The quality of evidence for
each outcome will be assessed according to the Grading of
Recommendations Assessment, Development, and Evalu-
ation framework.”® EndNote X8.2 (or newer version) and
Review Manager 5.3 (or newer version) software will be

Box1 Synonyms of dural tenting sutures

used for electronic data management. This review has
been registered with PROSPERO (registration number:
CRD42018097089). Moreover, this protocol follows the
PRISMA-P 2015 statement.”

Eligibility criteria

The type of studies included will be primarily randomised
controlled trials (RCT) and quasi-RCTs. Moreover, to
obtain enough statistical power, the study will also include
cross-over studies, published in English literature after
1970, and case series.

Participants

The participants will include all patients who qualify for
a craniotomy, regardless of their diagnosis. Demographic
criteria will not be limited.

Interventions and comparisons

As tenting the dura is a widely accepted reference
method, it is the authors’ firm belief that the interven-
tion should be not tenting the dura. Thus, patients with
dural tenting sutures would constitute a control group.
However, different allocations of control and interven-
tion groups will be included as well as a comparison of
dural tenting and not tenting. The intervention will be
considered in a dichotomous manner using minimum
information, such as ‘tenting the dura’ and, conversely,
‘not tenting the dura’, regardless of the number, position,
or type of sutures.

Outcomes

The outcomes that are considered likely to be meaningful
are: reoperation due to EDH and the postoperative 30-day
mortality. However, the latter is not suitable for a primary
endpoint as it is affected by many factors (for instance,
preoperative condition of the patient and type of intra-
cranial lesion) and the heterogeneity of the group. Thus,
reoperation due to EDH should be the primary outcome,
as it is the most accurate way to measure the safety of not
tenting the dura.

Information sources

The systematic review will cover standard bibliographic
databases: MEDLINE, PUBMED, EMBASE, Google
Scholar, Cochrane Library, ProQuest, ScienceDirect,
as well as trial registers (clinicaltrails.gov, EU register,
ISRCTN), conference abstracts and grey literature
searched with Google Web Search, and systematic review
registers (PROSPERO). Moreover, the references of all
relevant articles will be scanned.

Search strategy

The search strategy for PUBMED and EMBASE is
presented in box 2. Box 3 provides additional search
phrases that may support and/or modify the main search.
A PRISMA flow diagram will be included in the review.

Study records

Selection process

All search results will be imported into EndNote and
the software will remove any duplicates. Then, two

2
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Box2 PubMED search sirategy

independent reviewers (LP, PK) will perform a prelimi-
nary screening of titles and abstracts for inclusion. At this
stage, all conflicts will be included. Next, the full text of
studies will be obtained, and two reviewerswill apply inclu-
sion criteria to identify relevant studies to be included
in the systematic review. Conflicts will be discussed, and
when needed, a third reviewer (AM) will be involved.

in PubMed database.

The review will contain a table of included and excluded
studies with their characteristics and reasons for inclusion
and exclusion.

Data collection process and data items

Data will be extracted by one author (LP) using a previ-
ously prepared standardised form at the study level
The following data will be obtained: (1) characteristics
of the group of participants (age, sex and diagnosis);
(2) type of surgery (supratentorial versus infratentorial
versus skull base, elective versus emergency and crani-
otomy versus craniectomy) and indication (aneurysm,
tumour, trauma, epilepsy and so on); (3) definition of
an intervention (number of tenting sutures, informa-
tion about wound drainage and haemostatic agents used
during closure of the dura) and a control group; and (4)
outcome measures (number of EDH, number of reoper-
ations, deaths, midline shift and size and volume of extra-
dural collections), as discussed earlier.

Risk of bias in individual studies

The risk of bias in the individual studies will be assessed
at the study level. It will be performed by one author (LP)
using the Cochrane collaboration’s risk of bias tool™ and
checked by a second reviewer (PK).

Data synthesis

There will be two categories of data collection depending
on the type of endpoint, either binary or continuous. Risk
ratios will be calculated to measure the risk of specific
events, such as reoperation due to extradural haematoma,
CSF leak, death and the standardised mean differences
for the midline shift, volume and size of the extradural
collection. We will pool the results using a random-effects
meta-analysis, with standardised mean differences for
continuous outcomes and risk ratios for binary outcomes,
and calculate 95% Cls and two sided p values for each
outcome. The heterogeneity of effect measures between
the studies will be assessed using both the 2 test and the
12 statistic. We will consider an 12 value greater than 50%
to be indicative of substantial heterogeneity.

Subgroup analysis

Ifsufficientdata are available, we plan to conductsubgroup
analyses according to craniotomy versus craniectomy,
supratentorial versus infratentorial surgery, skull base
versus no skull base in range of the surgery, and elective
versus emergency surgery. Such actions will allow the
identification of potential sources of heterogeneity.

Patients and public involvement
This type of study does not require patients and or public
involvernent.

DISCUSSION

The choice of proper eligibility criteria is important when
conducting a systematic review. In this protocol, there was
a lot consideration regarding the choice of population,

Przepidria t, et al BMJ Open 2010,9:e027004, doi:10.1136/bmjopen-2018-027904
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intervention, comparison and outcome. Some authors
regard only craniotomies as suitable for the study, in
contrast to craniectomies. The reason for this is that
restored bone allows the measurement of the potential
fluid collection volume in intracranial-extradural space
and the assessment of how it affects the whole brain in
the closed cranial cavity. Nevertheless, it is reasonable to
include studies with craniectomies.

Other valuable endpoints could include any new neuro-
logical deficit or previously existing deterioration, an
external or internal CSF leak requiring treatment, dete-
rioration of postoperative headaches, extradural fluid
collection (EDH, CSF, air and so on), and the midline
shift. None of these will be included if there is not enough
data for testing.

Examining the most basic and elementary procedures
may, surprisingly, be the most challenging and intimi-
dating task. Due to a lack of such actions, it is possible that
most brain surgeons have been using surgical techniques
that bring no benefit and only extend the operation.
Hence, there is a great need for this study. The results
may finally determine if dural tenting sutures are neces-
sary in modern neurosurgery.

Ethics and dissemination

Ethical committee approval is not required for a system-
atic review protocol. Findings will be presented at inter-
national neurosurgical conferences and published in a
peer-reviewed medical journal.

Contributors £P guarantor of the review. P conceived the presented idea and
prepared the manuscript; PK critically revised the manuscript, AM validated the
final version of the manuscript; JZ analyzed the data; DJ, JF, and KW contributed
to the design of the study; Pk and PL helped supervise the project; RR, DS, and TT
provided the methodologic background. All authors reviewed the final manuscript.

Funding Supported with research funds from the Department of Neurosurgery,
Medical University of Warsaw (1MS/N/18).

Competing interests None declared.

Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.

Author note In the event of protocol amendments, the date of each amendment
will be accompanied by a description of the change and the rationale.

Dpen access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) licenss, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and licanse their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: hitp:/creativecommons.orglicenses/by-nc/4.0/.

REFERENCES
1. Dandy WE. Surgery of the brain. Hagerstown, Md: Prior, 1945,
. Winston KR. Efficacy of dural tenting sutures. J
1999;01:1680-4.
. Poppen JL. P

lon of postoperative extradural h

Neurol Psychiatry 1935;34:1066-9.

2

3 Arch
4. Winston KR. Dural tenting sutures in pediatric neurcsurgery. Pediatr
5.

6.

Neurosurg 1998;28:230-5.

. Swayne OB, Horner BM, Dorward NL. The hitch stitch: an obsolete

neurosurgical technique? Sr J Newrcsung 2002;16:541-4.

Gunasena P, Bandara L, Jayaratne C, et al. Evaluation of risk of
developing EDH associated with large craniectomy closure without
hitching the dura. Brain injury 2010;24:129.

7. Jha AN, Monis K. latrogenic ex vacuo subdural hygroma: and a
complication of the modified *Poppen” suture. J Newrol Newrosurg
Psychiatry 1986:49:1084-5.

8. Onodera H, Furuya Y, Uchida M, et &l. Intracranial foreign body
granuloma caused by dural tenting suture. Br J Newosurg
2011;25:652-4.

9. Nishiyama Y, Kanemaru K, Yoshioka H, &t al. Int ial pial
arteriovenous fistula caused by dural tenting: case report. Newro/

Med Chir 2014;54:242-4.

10. Liberati A, Aitman DG, Tetzlaff J, et al. The PRISMA statement for
reporting sy i C and meta-analysas of studias that
evaluats health care int i planation and elaboration. J
Clin Epidemiol 2009;62:e1-e34.

11. Higgins JPT, Green S. The Coch C. Coch handbook

systematic reviews of interventions. Chisester: Wiley-Blackwell, 2017.
Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging
consansus on rating quality of evidence and strength of
recommendations. BMJ 2008;336:924-6.
Moher D, ShamseerL, Clarke M, et al. Preferred reporting items for

y ic review and met lysis protocols (PRISMA-P) 2015
statement. Syst Rev 2015;4:1.
Higgins JP, Altman DG, Getzsche PC, et al. The Cochrane
Collab s tool for ing risk of bias in randomised trials.
BMJ 2011;343:d5928.

12,

13.

14.

Przepidrka t, et al. BMJ Open 2019;9:e027904, doi:10.1136/bmjopen-2018-027004

Jybukdos
£q peloeiosd “WNM BUMOIO BYSI0NgIg 18 HZ0Z ‘G sunf uo /wod fwq usdolwqy/:dpy woy papeojumod '610Z Aeniged £ Uo ¥06.20-810Z-uedolugoel L'0L se paysiignd is1y :usdO rng

19



Kunert et al. Trials  (2021) 22273
https//doiorg/10.1186/513063-021-05201-2 Trl a IS

STUDY PROTOCOL Open Access

Prophylactic use of dural tenting sutures in m@,
elective craniotomies in adults—is it —
necessary? A study protocol for a

multicentre, investigator- and participant-

blinded randomised, parallel-group, non-
inferiority trial

Przemystaw Kunert!, tukasz Przepiérka' ", Jan Fortuniak?, Karol Wigniewski?, Ernest Jan Bobeff?, Patrycja Larysz®,

Rafat Kruk®, Bartlomiej Kulesza®, Dariusz Szczepanek?, Piotr tadziriski®, Jarostaw Zytkowski®, Stawomnir Kujawskié,
Kamila tabedzka’, Dariusz Jaskélski?, Radostaw Rola*, Tomasz Trojanowski* and Andrzej Marchel'

Abstract

Background: In the early days of neurosurgery, extradural haemorrhages (EDHs) contributed to a high mortality
rate after craniotomies. Almost a century ago, Walter Dandy reported dural tenting sutures as an effective way to
prevent postoperative EDH. Over time, his technique gained in popularity and significance to finally become a
neurosurgical standard. Yet, several retrospective reports and one prospective report have questioned the ongoing
need for dural tenting sutures. Dandy's explanation that the haemostasis observed under hypotensive conditions is
deceiving and eventually causes EDH may be obsolete. Today, proper intra- and postoperative care, including
maintenance of nomovolemia and nomotension and the use of modem haemostatic agents, may be sufficient for
effective haemostasis. Thus, there is a fundamental need to evaluate the necessity of dural tenting sutures in a
solid, unbiased, evidence-based manner.

Methods: This study is designed as a randomised, multicentre, double-blinded, controlled interventional trial with
1:1 allocation. About one half of the participants will undergo cranictomy without dural tenting sutures and will be
considered an intervention group. The other half will undergo cranictomy with these sutures. Both groups will be
followed clinically and radiologically. The primary outcome is reoperation due to extradural haematoma. Secondary
outcomes aim to evaluate the impact of dural tenting sutures on mortality, readmission risk, postoperative
headaches, size of extradural collection, cerebrospinal fluid leak risk and the presence of any new neurological
deficit. The study protocol follows the SPIRIT 2013 statement.

{Continued on next page)
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{Continued from previous page)

Discussion: It is possible that many neurosurgeons around the globe are tenting the dura in elective craniotomies
which brings no benefit and only extends the operation. Unfortunately, there is not enough data to support or
reject this technique in modern neurosurgery. This is the first study that may produce strong, evidence-based
recommendations on using dural tenting sutures.

Trial registration, ethics and dissemination: The Bioethics Committee of the Medical University of Warsaw
approved the study protocol (KB/106/2018). The trial is registered at http//www.clinicaltrals.gov (NCT03658941) on
September 6, 2018. The findings of this trial will be submitted to a peer-reviewed neurosurgical joumal. Abstracts
will be submitted to relevant national and international conferences.

Trial status: Protocol version and date: version 1.5, 1401.2020

First recruitment: September 7, 2018

Estimated recruitment completion: September 1, 2021

Keywords: Dural tenting sutures, Craniotomy, Extradural haesmatoma

Data category Information (Continued)
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Introduction

In the early days of neurosurgery, extradural
haemorrhages (EDHs) contributed to a high mortality
rate after craniotomies. Almost a century ago, Walter
Dandy reported dural tenting sutures as an effective
means of preventing postoperative EDH [1]. The sutures
elevate the dura, a layer between the brain and the skull,
and are thereby thought to prevent EDH formation by
eliminating the potential space for blood collection.
Over time, Dandy’s technique gained popularity and
became a neurosurgical standard.

Yet, there have been several retrospective and
prospective reports that questioned the ongoing need
for dural tenting sutures [2-4]. Apparently, Dandy’s
explanation that the haemostasis observed under
hypotensive conditions is deceiving and eventually
causes EDH may be obsolete. These days, proper
intra- and postoperative care, including maintenance
of normovolemia and normotension and the use of
modern haemostatic agents, may be sufficient for
effective haemostasis. Evasion of this suturing
technique by some surgeons supports this argument
even further. Moreover, there has also been one
randomised clinical trial that neglected the need for
Dandy’s tenting sutures [5]; however, its design
included several flaws. For example, most of the
patients underwent emergency craniectomies, which
impeded quantitative evaluation of extradural
collection and the midline shift that caused.

Dural tenting sutures not only prolong the surgical
procedure, but also potentially increase the risk of
complications such as cerebrospinal fluid (CSF) leakage
caused by puncturing the dura. Furthermore, the needle
of the suture could also damage cortical matter, or
superficial cortical vessels underlying the dura, with
subsequent subdural or intracerebral haemorrhage. On
the other hand, not tenting the dura may increase the
risk of EDH formation, as it has never before been
evaluated in a solid study. Nevertheless, it is worth
mentioning that dural tenting sutures do not protect
against EDH in an absolute manner.

In addition, any fluid or gas collection in the
extradural space, including EDH, causes stretching of
the dura mater. Tension of this innervated structure
may cause postoperative headaches. Conversely, dural
tenting sutures, by definition, pull up the dura, and
theoretically may also contribute independently to
headaches. In summary, the impact of dural tenting
sutures on postoperative headaches remains unknown,
because it has never before been investigated in the
literature. Thus, there is a fundamental need to evaluate
the necessity of dural tenting sutures in a solid,
unbiased, evidence-based manner [6]. As such, it is an
example of an Evidence Reversal study [7].
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Trial objectives and hypothesis

The main objective of this trial is to assess the necessity
of prophylactic use of dural tenting sutures in elective,
supratentorial craniotomies. The null hypothesis of this
study is that the risk of EDH formation when the dura is
not tented is higher than when the dura is tented (‘non-
inferiority study’).

Not tenting the dura will be considered as an
intervention. Consequently, the control group will
consist of patients with dural tenting sutures. In this
study, one half of the randomly assigned participants
will undergo craniotomy without dural tenting sutures
and will be considered an intervention group. The other
half will undergo craniotomy with these sutures.

Study design

This study is designed as a randomised, multicentre,
investigator- and participant-blinded, controlled inter-
ventional trial with 1:1 allocation and is described in de-
tail below. The study protocol follows the SPIRIT 2013
statement [8]. At the time of preparation of this paper,
there are six participating centres; however, it is possible
to add more if needed.

Methods

The trial is registered at http://www.clinicaltrials.gov
(NCT03658941), and any important changes in the
protocol will be implemented there (World Health
Organisation Trial Registration Data Set).

Setting and participants

Study recruitment will take place in Poland, in six
participating neurosurgical departments: Department of
Neurosurgery, Medical University of Warsaw, Warsaw,
Poland; Department of Neurosurgery and Oncology of
Central Nervous System, Baricki University Hospital,
Medical University of Lodz, Lodz, Poland; Department
of Neurosurgery, Medical University of Silesia, Regional
Hospital, Sosnowiec, Poland; Neurosurgery and Pediatric
Neurosurgery Department in Lublin, Medical University
of Lublin, Lublin, Poland; Department of Neurosurgery,
10th Military Research Hospital and Polyclinic,
Bydgoszcz, Poland; Department of Neurosurgery and
Pediatric Neurosurgery, Pomeranian Medical University,
Szczecin, Poland. Patients meeting the inclusion criteria
will be invited to take part in the study by the study
investigators performing study in each centre. Each
patient qualified for an elective, supratentorial
craniotomy should undergo screening. Two thousand
subjects are planned to be included in the study,
according to the statistical evaluations. Each study-
eligible subject will be assigned in random order to an
intervention or control group and, subsequently, will
undergo a supratentorial craniotomy for unrelated
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pathology (brain tumours, vascular malformations, etc.).
Both groups will be followed radiologically and clinically
in the exact same manner, as detailed in the text.

Inclusion criteria
Adults eligible for the trial must fulfil all of the following
criteria:

* Male or female over 18 and under 75years old;

o Qualified for an elective supratentorial craniotomy
with a diameter of at least 3 cm;

e Glasgow Coma Scale 15 preoperatively;

« Modified Rankin Scale 0, 1 or 2 preoperatively.

Exclusion criteria
Any patient will be excluded in case of:

* Coagulation abnormalities before the surgery;
« Revision craniotomy;
o Skull base surgery.

The latter criterion was added because skull base
surgery is significantly different from a supratentorial
approach, and currently, there is not enough data to
support safe testing of dural tenting in skull base
surgery. The common pterional craniotomy was at least
partly considered skull base surgery and therefore
excluded. Except for those mentioned above, there are
no relevant concomitant care or interventions that are
prohibited during the trial.

Revision surgeries are not incdluded because previous
placement (or lack of placement) of dural tenting
sutures might impact the current allocation.

Statistical analysis, sample size, recruitment and
allocation

Sample size calculation was made using calculator
available on-line (Sealed Envelope Ltd. 2012, Power
calculator for binary outcome non-inferiority trial.
[Online] Available from: https://www.sealedenvelope.
com/power/binary-noninferior/ [Accessed Mon Sep 23
2019]). Alpha level of 0.05, power (1-beta) 90% were
set; 0.7% EDH occurrence in the experimental group,
while in control group expected frequency of 1.4%
was assumed. Non-inferiority limit, d, was set on
0.7%. The study aims to include 908 patients in every
study group, 1816 patients in total. Because a loss of
about 10% (181.6) of patients is expected due to non-
adherence of the surgeons to the allocation and
rounding up by 2.4, 1000 patients will be included in
each group, 2000 patients in total. However, the risk
of extradural haematoma may be evaluated more ac-
curately after a systematic review is prepared
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regarding the necessity of dural tenting sutures,
resulting in possible change of sample size.

Each eligible patient will be invited to take part in the
study. Informed consent will be obtained from study
investigators, who are also the surgeons performing the
operation. All patients who give consent for
participation and who fulfil the inclusion criteria will be
randomised.

The allocation sequence with the block size of 100 for
each participating centre was generated by a professional
statistician using a computer-generated consecutive list
for either intervention or control. Each consecutive par-
ticipant is assigned a randomisation number, specific to
each centre, which has had already been allocated to the
intervention or control group. Randomisation numbers
are assigned in a growing fashion (ie. 1,2, 3, 4...). Statis-
tical methods for analysing primary and secondary out-
comes and all other relevant details can be found in the
s Statistical Analysis Plan (SAP) at http://www.
clinicaltrials.gov.

Interventions

Because dural tenting has been regarded as a
neurosurgical standard for decades, not tenting the dura
will be considered an intervention. The control group
will consist of patients with at least 3 dural tenting
sutures near the edge of the opening to the bone or
pericranium. Central tenting sutures will be regarded
separately and data about them will also be collected if
these were to be used in the control group. The
minimum number was selected arbitrarily, but seems
reasonable as a minimal number to consider dural
tenting.

Non-adherence to the allocation is possible in either
group should the patient’s safety be compromised. One
such circumstance is the occurrence of excessive
extradural bleeding that cannot be stopped using
standard haemostatic agents in a patient allocated to an
intervention group. Conversely, dural tenting sutures
cannot be placed in a control group subject should the
dura be torn apart along the borders of the craniotomy.
Any deviation from the allocation must and will be
reported by the surgeon in the randomisation chart
dedicated to each participant, which will be discussed in
the next section of the text. No strategies to improve
adherence to the intervention protocols will be
implemented due to the nature of the surgical study and
safety of the participants.

Randomisation and allocation

Each participant will be assigned a randomisation chart,
which will include the allocation information of the
participant and detailed allocation instructions. The
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surgeon is supposed to open the envelope containing the
randomisation chart shortly before the operation.

Randomisation chart

Upon finishing the surgery, the surgeon will complete all
the information requested in the randomisation chart
and seal completed chart back in the envelope. The
information provided postoperatively by the surgeon in
the randomisation chart includes:

« Water tightness of the closure of the dura;

* Usage of any wound drains;

o Occurrence of excessive bleeding from the edges of
the craniotomy (from the diploe or extradural
space);

e Number of dural tenting sutures placed at the edge
of the craniotomy (as originally described by
Dandy);

o Number of dural tenting sutures placed at the
centre of the dural flap (as originally described by
Poppen [9]);

o List of all haemostatic agents used;

e A description of the reason for any change of
allocation (if applicable).

Clinical evaluation
The clinical evaluation schedule consists of 3 short
neurological examinations, according to the trial

schedule (Table 1). The first examination is to take place
1day before the surgery, the second is 1day after
surgery and final is between 5 and 7 days after the

Table 1 Trial schedule

Page 5 of 8

surgery (or earlier if the subject is to be discharged
earlier). At each neurological examination, patients will
be evaluated according to the Glasgow Coma Scale
(GCS) and modified Rankin Scale (mRS), their
headaches will be assessed according to the numerical
rating scale (NRS) and the muscle power in each limb
will be assessed according to the modified Research
Council System.

Radiologic evaluation

The radiologic evaluation will include the most recent
preoperative imaging [either magnetic resonance imaging
(MRI) or computed tomography (CT)] and the
postoperative CT completed according to the trial
schedule (Table 1). During preoperative imaging, the
measurement will include the midline shift; postoperative
CT measurements will include the maximal thickness of
the extradural collection, the size of the bone opening and
the midline shift.

Assessments and data collection

Data collection methods include mostly basic clinical
and radiologic evaluations, all of which will be
performed by trained and experienced doctors.
Additionally, standardised training and testing of clinical
outcome assessors will be performed to ensure reliability
of the results. However, all radiologic data will be
assessed by a central committee consisting of two
independent radiologists. To do so, anonymised CT
scans from all centres will be transferred to the main
centre for subsequent storage and evaluation. All data

Study period
Enrolment  Allocation  Post-allocation Close-out
Time point Day before the surgery Day of the surgery POD1 POD1-3 POD5-7° POD30
Enrolment:
Eligibility screen X
Informed consent X
Allocation X
Interventions:
Intervention group X
Control group X
Assessments:
Basic demographic data acquisition X
Neurological evaluation X X X
cr X
Martality and readmission evaluation X
Radiological evaluation of a CT imaging X
b POD day, CT d tomography, NAS Numerical Rating Scale, GCS Glasgow Coma Scale, mis modified Rankin Scale, MACs

Modified Research Coundll system, DOB date of birth
“Or earlier if the patient ks dischasged before POD 5
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will be entered manually on paper case report forms
(CRFs) and subsequently collected electronically for final
evaluation. All participant files will be stored in
numerical order and stored in a secure study site in
each study centre. All study-related information will
be stored securely at the study site. All participant in-
formation will be stored in locked file cabinets in
areas with limited access and will be identified by a
randomisation code. Each file will be stored for 3
years following completion of the trial.

Relative risk will be applied to examine primary
outcome. In order to show the possible impact of a lack
of data on the results, ‘intention to treat’ (all randomised
participants, imrespective of protocol adherence), ‘per
protocol’ (only those participants, who were treated
according to the protocol) and ‘as treated (all
participants according to the treatment they received)
analyses will be performed.

Subject participation and follow-up

Once a patient is enrolled or randomised, the study site
will make every reasonable effort to follow the
participant for the entire study period. Participants may
withdraw from the study for any reason at any time.
Furthermore, this type of study, evaluating primarily
reoperation due to postoperative extradural haematoma,
does not require any long-term follow-up because EDH
is a short-term postoperative complication. Nevertheless,
the overall 30-day mortality among participants will still
be evaluated.

Interim monitoring and data monitoring committee
According to the decision of the Bioethics Committee of
the Medical University of Warsaw (TBC-MUW), the
study blind will be broken once after the enrolment of
the first 100 subjects, and interim monitoring will be
conducted with the purpose of establishing the safety of
the trial. TBC-MUW is independent of the study orga-
nisers. In light of this interim analysis, TBC-MUW will
independently advise whether to stop or continue the
study.

Harms and auditing

The study will monitor for CSF leak, extradural
haematoma and other adverse events daily through
patient examination by an investigator designated for a
specific centre The CRF contains meticulous
description of all potential adverse events with clinical
information to be provided related to the specific event.
Severe adverse events will be reported to TBC-MUW.
There is no external auditing planned for this study.
However, periodic controls for other than coordinating
centres will be performed by principal investigators.
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Patients that are enrolled in the study are covered by
indemnity for negligent harm through the standard
National Health Found Indemnity arrangements.

Allocation concealment and blinding

Due to the nature of the surgical procedures, the
surgeon and the rest of the operating room (OR)
medical team will be aware of the current subject’s
allocation. However, in each case, the specific OR team
aware of the subject’s allocation will be different from
the investigators evaluating the given subject.
Specifically, in each case, data in the CRF will be
completed by an investigator who did not participate in
the surgery at any point. Thus, study participants,
investigators and outcome assessors will be blinded. The
following study procedures will be in place to ensure
double-blind administration of the study:

e Access to the randomisation code will be strictly
controlled;

o The surgeon will receive information on each
subject’s allocation after the surgery has commenced
in a sealed envelope containing the allocation
information of the participant and detailed
allocation instructions.

The study blind will be broken:

1. During interim monitoring, after recruiting the first
100 patients.

2. On completion of the clinical study and after the
study database has been locked.

3. When any patient’s safety requires access to the
allocation data.

Primary outcome

The primary outcome is the risk of reoperation due to
extradural haematoma (EDH occurrence). This
endpoint, as opposed to overall mortality, was chosen
because of the main objective of trial, which is to assess
the necessity of prophylactic use of dural tenting
sutures. The main reason to use such sutures is to
prevent reoperation due to EDH; therefore, the primary
outcome should directly evaluate that. This outcome will
be evaluated during the postoperative hospitalisation of
each patient.

Secondary outcomes
1. Postoperative 30-day mortality
The data to measure postoperative 30-day mortality

will be obtained from a national database 30 days after
the recruitment of all participants has been completed.
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Time frame: 30 postoperative days. Descriptive methods:
percentage and number of occurrence with confidence
intervals. Mean and median value with CI where
applied.

2. Postoperative 30-day readmission to a neurosurgical
or neurological department

The data required to evaluate readmission rates will be
obtained from the hospital databases. Time frame: 30

postoperative days.

3. New neurologic deficit or deterioration of a
preoperative deficit, as evaluated on postoperative
day 5-7. Time frame: during hospitalisation, as
evaluated 5-7 days postoperatively, or earlier if the
patient is discharged before the fifth postsurgical
day.

4. C‘Z'ebrospinal fluid leak requiring treatment. Time
frame: during hospitalisation, 5-7 days
postoperatively, or earlier if patient is discharged
before the fifth postsurgical day.

5. Increase of intensity of postoperative headaches
over 5 Numerical Rating Scale from baseline. Time
frame: 5-7 days postoperatively, or earlier if the
patient is discharged before the fifth postsurgical
day.

6. Extradural collection thickness >3 mm, measured
radiographically. Time frame: to be performed
shortly after the images are obtained.

7. Midline shift > 5 mm, measured radiographically.
Time frame: to be performed shortly after the
images are obtained.

Time schedule

Enrolment of participants was planned to begin on
September 1, 2018, in the coordinating centre, and will
be finished on September 1, 2021, or earlier, when 2000
participants have been gathered; this is the estimated
number of participants needed to achieve study
objectives.

Subgroup analysis

Except for primary and secondary outcomes, certain
parameters will be collected prospectively, including
data from the randomisation chart and ewaluation of
craniotomy size. The arbitrary diameter cutoff for a
craniotomy to be considered ‘large’ was chosen as =8 cm.
In addition, any deviation from the primary allocation will
be carefully and statistically evaluated.

Final trial dataset, authorship and data sharing statement
The full dataset will be available for all principal
investigators with no restriction of access. Substantive
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contributions to the design, conduct, interpretation and
reporting of the clinical trial will be recognised through
the granting of authorship on the final trial report. The
trial protocol, full study report, anonymised participant-
level dataset and statistical code for generating the re-
sults will be made publicly available if all investigators
agree to share the data.
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Perioperative Practice Patterns of Craniotomies—Results of a National Neurosurgical

Survey in Poland

tukasz Przepiorka', Kamila tabpdzka', Przemystaw Kunert', Stawomir Kujawski’, Katarzyna Wojtowicz’,

Andrzej Marchel’

BACKGROUND: Perioperative craniotomy practices
depend mainly on ne ] pref To investi-
gate the variations in these preferences, we surveyed
neurosurgeons in Poland regarding different aspects of
their practices.

METHODS: Anonymous questionnaires were circulated
in 2019 at the neurosurgery conferences in Poland. We then
analyzed the responses, categorized in subgroups by sex,
affiliation, and stage of training.

RESULTS: A total of 114 resp to the questi

were obtained. For surgical site exposure, regional hair
shaving was the most common pattern (64.9%), followed by
whole-scalp (19.3%) and strip line shaving (123%). Mast
respondents (65.8%) used clamp-based devices for bone
flap fixation, and approximately one third (30.7%) reported
using bone suturing. During plasty, respondents most
often used artificial bone implants (69.3%), followed by a
preserved bone flap from the patient (24.5%). More than
three quarters reported that they (772%) performed routine
radiologic evaluation after uncomplicated brain tumor
surgery. Most patients (64.0%) were discharged between
the third and sixth postoperative days. Almost hali of
emergent surgeries (48.2%) and most elective surgeries
(89.5%) were performed with the help of an assistant sur-
geon. No significant differences were found in practice
between the sexes or by affiliation or training stage. We
inferred an influence of regional economic status on some
of the reported choices.

QONCLUSIONS: Perioperative craniotomy practices
among Polish neuresurgeons show a significant hetero-
geneity. Economic factors can explain some choices, but
others trace to a conservative mindset Further studies
are needed to identify which factors are most relevant
and to identify approaches to a standardized method of
care.

INTRODUCTION

raniotomy is an essential neurosurgical procedure that

provides access to diverse intracranial diseases. Practiced

for centuries, this process of “making holes in the skull”
is considered one of the aldest interventions in the world.” One of
the most influential historical textbooks describing craniotomy
techniques, Tractatus de Pradura Caluae sive Cranei, was written in
1518, more than half a millennium ago.” Despite its longevity,
this delicate procedure still requires detailed analysis of the
numerous factors inwolved, some of which have been previously
described, whereas other factors rely on the discretion and
preferences of the neurosurgeon.

To investigate how these preferences vary and which factors
motivate the preoperative, intraoperative, and postoperative choices
that clinidans make, we surveyed neurosurgeons attending neuro-
surgery conferences in Poland about their practices around per-
forming craniotomies. Our aim was to uncover common and
differing routine perioperative practices and to field-test an instru-
ment that could be used for similar purposes in other countries.
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ORIGINAL ARTICLE

PRACTICE PATTERNS OF CRANIOTOMIES

METHODS

Questionnaire Preparation

We designed the questionnaire used in this study after a thowugh
review of the literature on craniotomies, with the aim of including
areas that have not yet been sufficienty examined. The anony-
mous survey included 23 questions (22 single-choice and 1 open
question) addressing preoperative, intraoperative, and post-
operative preferences among surgeons, including choice of hair
removal, skin incision geometry, suturing methods, and topical
antibiotics. We also asked about dural sealing (materials and su-
turing technique), dural tenting sutures, and wound drainage.
Respondents in addition were asked about craniectomy proced-
ures, postoperative control imaging, and time to patient
discharge, For each question, respondents indicated the technique
that they preferred or used most often. We have provided an
English-language translation of the questionnaire in the Appen-
dix. In addition to the survey questions, we collected demographic
data to allow for subgroup analyses by sex, age, practice facility,
and training level, among others.

Data Acquisition and Study Population

The anonymous questionnaire, preceded by careful oral in-
structions on how to fill it, was circulated to neurosurgical at-
tendings, residents, and fellows at the Polish School of
Neurosurgery in April 2019 and at the biannual meeting of the
Polish Society of Neurosurgeons in September 2019, During the
latter conference, respondents who had previously taken the sur-
wey were asked not to complete it again.

Data Analysis

All data from the responses were transferred to Excel (Microsoft,
Redmond, Washington, USA}, and further analysis was conducted
using SAS software, STATISTICA 13.1 (StatSoft Inc., Tulsa, Okla-
homa, USA), and R (R Foundation for Statistical Computing,
Vienna, Austria). Despite oral and written instructions, some
questions were not answered or were answered incorrectly (e.g.,
multiple answers in a single-choice question). We excluded these
incorrect or blank responses from the analysis, but only from the
pool of particular answers, not from the total number of answers
(i.e., the numerator included the correct answers, and the de-
nominator all possible answers). The same technique was applied
to handle missing or incorrect data in subgroup analyses. Missing
data are reported in every comparison. Each question was analyzed
in terms of correctness, and statistical analysis was then per-
formed. P values for comparisons of >2 groups were calculated
applying the M—L % test. In case of comparing 2 frequencies, a
1-sample * test was used to assess differences, Subsequently,
comparisons were analyzed by sex, academic versus community-
based institutions, and geographic location.

RESULTS

Demography

A total of 114 respondents completed the questionnaires, Most
respondents were men (82.5% vs, 17.5% women; P < 0.0001) and
age 40 years or younger (82.4% vs. 17.6% older than 40 years).
Approximately three quarters of respondents were residents

(754% vs. 23.7% attendings; P < o.0001). Most respondents
declared academic or institutional affiliation, and the rest
described their practice as community based (71.9% vs. 28.1%;
P < o.c001; Table 1). Among our respondents, there were
representatives from all 16 districts of Poland.

Preoperative and Intraoperative Practices

All of our respondents expressed a preference for hair removal, as
opposed to not shaving at all. Regional hair shaving was the most
commonly chosen pattern (64.9%), followed by whole-scalp hair
removal (19.3%) and strip line shaving (12.3%).

Continuous suture was most often marked as the preferred
pattern for dura suturing (74.6% vs. 25.4% vs. other options;
P < 0.0001). The pattern was similar for skin closure compared
with other suturing options (57% vs. 40.4%; P = o.11; Table 2),
Most neurosurgeons reported using dural tenting sutures in
>60% of surgeries (78.9% vs. 20.2% not using them). Almost
three quarters of respondents reported placing them routinely
(72.3%), as opposed to using them only when needed for
hemostatic purposes (26.3%; Table 2}, Moreover, many surgeons
reported using dural tenting sutures in >60% of craniotomies
and leaving an external wound drainage in >60% of
craniotomies (42.1%; P < 0.05).

Most respondents reported use of a specific fibrin sealant patch
as a method of promoting dura sealing in case of nonwatertight
closure (72.8%). In addition, most neurosurgeons reported using
artificial implants for repairing dural defects (54.4%), although
many used autografts (36.8%).

Most respondents reported use of clamp-based devices for bone
flap fixation (65.8%), whereas approximately one third of re-
spondents reported using bone suturing (30.7%; P < o0.0001).
During cranioplasty, respondents most often reported using arti-
ficial bone implants (69.3%), but about a quarter (24.5%} cited use
of the patient’s own preserved bone flap.

Almost half of emergent surgeries (48.2%) and most elective

surgeries (89.5%) were reported as being performed with the help
of an assistant surgeon. The remainder were reported as being
performed independently (48.2% for emergent and 8.8% for
elective surgeries),
Attendings were asked an additional question reganding the
level of involvement of an assistant surgeon in their surgeries, An
almost equal proportion of respondents reported performing the
whole surgery independently (29.6%), sometimes allowing an
assistant to perform opening or closure (29.6%), or usually
allowing an assistant to perform opening or closure (3.3%;
Table 3).

Postoperative Practices

Routine postoperative radiologic evaluation after uncomplicated
brain tumor surgery was reported by 77.2% of neurosurgeons
(Table 3). Discharge timing practices varied among participants:
most (99.1%) reported that patients are hospitalized for >3 days
after the surgery. Discharge time seemed to be coupled with the
timing of radiologic evaluation: surgeons who discharged
patients within 3—6 days after surgery also reported performing
computed tomography (CT) between 1 and 3 days post
operatively or performing early magnetic resonance imaging
(MRI} (P < o.0001).
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Table 1. Basic Demographic Information of the Survey
Respondents

Characteristic n (%)
Sex
Fomale 20 (175)
Malo 94 (225)
Missing or incormct data 0(0)
Age
<30 years 56 (49.1)
3140 years 38(33)
41-50 years 863
5160 years 8.0
>60 years 863
Missing or incormct data 0(0)
Neumsurical workplace affiliation
Academic 82 (n9)
Community based 3281)
Missing or incomect data 00
Waorkplace Vioivodaship of Poland
Lower Silesian 863
Kuyavian-Pomemnian 12 (105)
Lublin 883
Lubusz 109
tadi 309
Lesser Poland 12 (105)
Masovian 26 (28)
Opale 109
Subcarpathian 208
Podiasiie e
Pomeranian 7181
Silosian 13(14)
Holy Cross 211§
WarmianMasurian 409
Groater Poland 208
West Pomeranian 439
Missing or inconsct data 435
Careor stage
Resident 86 (75.4)
Attending 27 (&37)
Missing or incormct data 109
Scientfic degrea/seniodty
MD 91 (798)
Continues

Characteristic n (%)
MD, PD 800
Associate professor 4035
Professor 10 (88)
Missing or incomrect dat 109

Subgroup Analysis

No significant differences in perioperative craniotomy practices
were found in comparisons of the following groups: women versus
men, residents versus attendings, academic versus community-
based practice, or age (partial results, Table 4).

Of respondents who reported a preference for strip shaving,
most chose a straight incision [10/14 (71.4%); P = 0.048].
Regional hair was preferred by a substantial group of respondents
who also preferred a curvilinear skin incision, followed by shaving
of the whole head (47/65 [72.3%] and 14/65 [21.5%]; P = 0.048).

Neurosurgeons showed some regional variation, with distinctions
among those from eastern Poland (defined as the Voivodeships
Lublin, Podlaskie, Subcarpathia, Holy Cross, Warmian-Masurian)
and the rest of the countyy. Significant differences between these 2
broad regions inchided hair-removal pattern, cranioplasty material,
use of dural tenting sutures, and time todischarge after a craniotomy
(Table 4). The regions were defined based on economic status,
expressed as gross domestic product per capita during 2010—2016,
According to Statistics Poland, gross domestic product per capita
was continuously lower in the region we defined as “eastem
Paland" compared with the remaining districts.

When analyzed sepamtely, most of the attendings (22/27;
81.48%) and residents (79/86; 91.9%; P > 0.05 for comparison}
alike reported performing elective surgeries with the help of an
assistant, whereas the others did so independently. Of all re-
spondents, among residents, more than half reported performing
emergency surgeries alone (45/86; 52.3%), slightly more than
among attendings (10/27; 37%) but not significantly so (P > o.05).

most elective surgeries with 2 surgeons (2630 [86.7%] for
community-based practices vs. 7/82 [g2.7%)] for academic
departments). Differences were observed for emergency surgeries
based on affiliation: in community-based departments, respondents
more often reported performing these independently (21/32; 65.6%)
compared with smgeons in academic centers (34/78; 43.6%), a
significant difference (P = 0.036).

DISCUSSION

We set out to explore variances in self-reported perioperative
practices among neurosurgeons in Poland. The questionnaire and
numbers we report might be tools that other regions or countries

could use to analyze surgery practices and make similar compar-
isons. Our findings indicate that neurosurgeons tend to adhere to
practices viewed as traditional, even if the evidence base is lacking
or the recommendations do not include them.
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Table 2. Overview of Preoperative and Intraoperative Specific

Neurosurgical Practices

Characteristic n (%)

Shasnoi s Percortage of crariotomies when epidural or subgaleal wound Grainage fs
Hairsemoval pattem used
None 000) 0-9 2(175)
Strip 14 (123) 10-39 14(123)
Regional 74 (649) 40-59 2 (193)
Wholo scalp 2(193) 60-89 %28
P 425 90-100 0(283)
Icision Missing or incomect dat 2(18)
Curvilinear % (570 Use of topical antibiotics
Straight 8(@1) Yes 328
Missing or incormct data 1(09) No 104
Percertage of surgeries using duml tenting sutum Missing or incomrect dats 0
0-9 4(35) Bone flap fixation method
10-39 5(44) Clanps 5%
40-59 14(123) Sutures %(207)
5089 2 (%4) Microplates 0w
90-100 81 (535] Others 1109
Missing or incorect data 1(09) Missing or incorrect data 3(28)
Uss of dural tenting sutures Cranioplasty material
Routhoh & n8) Thres-dimensionally printed artificial implant 16 (14.0)
Only for hemostatic purposas 0(23) Other artificial bone implant 8 (%3)
Netetel 1(09) Patient’s own bone presarved in the abdominal wall 16 (140)
Mk o bt on) Patient’s own bone preserved in sterils conditions 12 (105)
Dura sutwring pattem Missing or incomect dats 7(82)
Continuous & (748) Sutwring as a separate layer Yos No Missing o
s (4] incorrect data
A i o T om Muscle 91(00) 21(184) 2(18)
A s oo il el e (o woasion) Fascia 94(@5) 19(187) 108)
Tochosi (Takeda Austi GrbH) &% (n8) Galea apmewotica 5365) 51(47) 1088
EYosen oscien. Wtfioon SO 1108l Subeutaneous fissve 1071939 781  0(0
S Pitneeh oL Deveht 1(09) Skin n3a1 109  0(0
Pedosteun 2018) | do not sutwe with separate layers 1 (09 113 (991) 0(0
Missing or incorct data 7 (2385) Type of din sutures
Material for dul dafect mpar Cantinvous 65 (57.0)
Autograft Q(%8) Interrupted 38 (333)
Artificial o biologic substitutes for the dura % (5.0 Intracutansous 663
Missing or inconect data 7(81) Staplers 208
Cortinues Missing or incorrect data es
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Table 3. Overview of the General Perioperative Practices

Chara cteristic n (%)
Routine radiologic evaluation after an elective brain tumor surgery if the
postoperative period is uncomplicated
None if the patient s in good 2 (193)
condition
Eady CT (POD 1-3) 20 (829
CT performed in POD 47 2(175)
Eady magnetic resonance imaging 18 (158)
Missing or incormct data 4(35)
Time from an elective craniotomy © discharge after uncomglicated
postoparative period
POD 12 1(09)
POD 3-6 73 (64.0)
POD 7 or later 4 (3%.1)
Missing or incormct data 00
Perfomning eloctive surgery
With te help of an assistant surgeon 102 (895)
Independently 10 88)
Missing or incormct data 2(17)
Perfomming emergency surgery
With fhe help of an assistant surgeon % (82)
Independently % (82)
Missing or incormct data 4(38)
(Attendings only) Involvement of an assistant surgeon in sulgery
| parfomn the whale surgery myself 8 (298°)
| sometimes allow an assistant 8296
surgeon to perform opening o closure
| usually allow an assistant surgeon to 90333
perform opening or closum
Missing or incorsct data 2(75)
CT, computed tomograghy; POD, postopeeative day.
*Out of ol attendings perfipating in the swney (e, 27)

The neurosurgical literature contains an increasing number of
survey-based findings.”® However, to our best knowledge, no
survey has reported general neurosurgical perioperative prefer-
ences. The motivation for conducting this survey primarily derived
from personal observation at neurosurgical centers of heteroge-
neity in the conduct of common surgical procedures, Because the
extent of these variations was not known, with this survey, we
sought to shed light on this matter and generate a descriptive
overview of the current habits and their variability. The survey that
we used also offers a tool for further investigations. A potential
limitation is the overrepresentation of residents, likely a bias from
residents being the target audience of the teaching conference.
However, neurosurgeons in training mirror the practices of their
teachers and thus likely show general practices.

Anincreasing numberof articles, including syste maticreviews and
randomized controlled trials, argue againstthe need for preoperative
hair removal in neurosurgery.””™ Our mspondents unanimously
showed a preference for removing the hair, and most (64.9%) re-
ported shaving the region sumounding the surgical wound and some
(19.3%) even the whole head. More of our respondents reported a
preference for shaving the whole head (19.3%) rather than justa strip
(12.3%). Similarly, despite the findings regarding risk of infections,
factors related toeasier suturingand betteradherence of dressings on
hairless skin might contribute to these more traditional choices of
shaving the head before craniotomy. Shaving patterns were reported
to follow pre ferred incision lines, typically reported as the craniotomy
region and curvilinear incision.

A few studies have indicated that continuous and interrupted
skin sutures result in a similar final cosmetic appeamnce of the
wound. “>"> Most of our respondents reported choosing continuous
sutures for the skin (57.0%). Although traditionally, dural closure
during a procedure is considered essential, there is no evidence-
based verification of its effectiveness or its necessity in all craniot-
omies, Some studies suggest no benefit in obtaining watertight
dural reconstruction, especially in elective supratentorial craniot-
omies,”™ Participants in our suvey showed a strong tendency
toward using a specific fibrin sealant patch (72.8%) to improve the
watertightness of their dural closure, Furthermore, most re-
spondents (74.6%) reported a preference for a running suture in
dural closure, In an in vitro comparison, a study by Chauvet et al,
showed no significant differences between running and interrupted
sutures in dural closure when testing cerebrospinal fluid leak
pressure levels,”

Evidence-based recommendations are lacking to support pro-
phylactic use of dural tenting sutures in elective surgeries.”” ™
Nevertheless, most of our respondents (78.9%) reported using
this method during most (defined as >60%) craniotomies, and
most of them reported doing so routinely (72.8%).

Increasing evidence indicates that prophylactic use of external
drainage, especially closed suction drains, does not decrease the
incidence and wolume of postoperative extradural hematoma or
subgaleal cerebrospinal fluid collection.™*® Many of our re-
spondents declared the use of external wound drainage, and
almost half (49.1%) reported using it in >60% of their procedures,

Most of our respondents (65.8%) cited use of clamp-based de-
vices for bone flap fixation. Another method that was commonly
endorsed was bone flap fixation with sutures (30.7%). Bone su-
turing does not require any additional devices and is an example
of a technique that is cheaper than alternatives. Although it is
often disregarded in high-resource countries,” it still seems to be
a reasonable option, especially in lower-resource regions,”

Despite evidence of efficacy with topical vancomycin use in
spine surgeries and craniotomies,” ™ our respondents seem to
have been skeptical of or unaware of it, because ¢7.4% reported
not incarporating it into their procedures,

Some medical centers worldwide offer same-day discharge after
craniotomy for brain tumors, with the rationale that most serious
postoperative complications occur within hours and not days after
surgery.”* Most of our respondents (99.1%) reported discharg-
ing no sooner than the third postoperative day, and more
than a third of these (35.1%) reported hospitalizing patients for at
least a week. The length of hospital stay depends on many factors
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Table 4. Overview of Analysis of Selected Varables in the Context of Chosen Demographic Data: Sex, Work Affiliation, Region

Community-
Male (%) (%) P Academic (%) Based (%) P Poland (%) Disricts(%) P
Hairremoval extent >005 >005 0044
Whole scalp 181 2 17 5 0 27
Craniotomy site 88 70 %9 625 765 24
Incision fine 138 5 134 94 178 ns
Cranioplasty material >006 >005 0.001
Patient’s bone 45 25 n2 2 84.7 172
Thme-dimensionally printed 17 0 n 219 0 151
Other artificial implant 82 85 98 438 294 613
Percontage of surgeries when dural >006 >005 004
tenting suture is used
>60% of swgeries n7 80 %8 844 941 %3
40%~59% of sugeries na 15 48 83 59 54
<40% of swgeries 98 0 3 94 0 172
Discharge time after the surgery >006 >005 008
1-2 days 0 5 12 0 0 11
3-8 days 649 60 645 825 882 291
>7 days 35 35 2 35 18 38
Incision geometry >006 >005 >005
Curvilinear 54 55 827 856 a2 581
Straight 45 45 %3 313 588 09
Dura sutwing pattem >006 >005 >005
Continyous n3 90 n2 781 882 72
Intermitient 287 10 %8 219 18 28
Skin sutwing pattemn >006 >005 >005
Continuous 54 55 24 688 785 518
Intermitiant 35 25 78 219 18 87
Intracutansous 64 15 49 83 59 85
Staplers 21 0 24 0 59 11
Bone fxation >006 >005 >005
Clamps 29 80 834 79 588 8.7
Bone suturing 33 20 a1 281 353 01
Other 11 0 12 0 0 11
Percontage of surgeries when wound >006 >005 >005
drinage is used
>60% of swgeries 89 50 %3 563 647 “
<60% of sugeries 50 45 512 47 353 88
Incorrect /missing responses aot included.

not studied here, including the pathology. Nevertheless, such Discharge timing tended to track with the timing of radiologic
differences show the need for further studies of the optimal  evaluation. Surgeons who reported discharging patients 3—6 days
hospital stay after elective neurosurgical procedures, after the surgely also reported using either CT between 1 and 3
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postoperative days or performing early MRI(P < 0.05). Postope rative
head CT or MRI studies are ordered routinely by 77.2% of our re-
spondents after elective craniotomies, more often CT than MRI
(61.4% vs. 15.8%). In addition, almost every fifth of our respondents

studies have establish guidance on early imaging studies in post-
opemative care of awake patients with no new neurologic deficits.*”®
The reason may be that management of different brain tumors is too
variable and cannot lead to a consensus. For instance, early MRI with
and without contrast enhancement is recommended within 48—72
hours after glioma surgery.* In contrast, postoperative imaging after
brain metastases is not yet standardized.”

Neurosurgeons who frequently use dural tenting also regularly
use external wound drainage. The reason may be that these
techniques are preventive by nature. This coupling may indicate
the general operative tendencies among these respondents,

The results of our subgroup analyses did not draw any impor-
tant distinctions based on the variables we used. Of greatest note
was our inference that the regional socioeconomic status might be
a factor in the choices our respondents reported. Another social
influence may be reflected in the results for assisted versus un-
assisted surgeries. There has been a strong decline in total
number of surgical procedures performed by residents after
introduction of working hour restrictions by the European
Working Time Directive 2003/88/EC.*>* Our survey results
indicate that Polish residents rarely perform elective surgical
procedures as a main surgeon. Nevertheless, about half of them
reported performing emergency surgeries alone.

The pattern of our findings indicates that the scientific evidence
for many commonly used methods seems to be limited. Identifi-
cation of areas of consensus and of uncertainty is a necessary
initial step for designing subsequent comparative studies on
neurosurgical perioperative practices. It is also important for
identifying gaps between evidence and practice and the factors
involved. Based on our findings, these factors could include an
effect of socioeconomic influences and a conservative attitude
toward surgery that leads to traditional choices and a favoring of
preventive techniques.

CONCLUSIONS

Overall, common neurosurgical practices vary among neurosur-
geons in Poland, which opens the way to and calls for further
investigations. Economic factors can explain some choices, but
others trace to a conservative mindset, even if the evidence base
is lacking or the recommendations do not include them. Our
survey provides a reliable and comparable instrument for the
investigation of neurosurgical perioperative practices in other
countries,
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APPENDIX
THE ENGLISH TRANSLATION OF THE QUESTIONNAIRE USED IN THIS
STUDY,
Perioperative practice patterns of craniotomies—a single-choice
suvey
1. Sex
o Female
o Male
2. Age
O <30 years
O 31—40 years
O 41—50 years
o 51—60 years
o >60 years
3. Neurosurgical workplace affiliation
o Academic
o Community based
4. Career stage
o Resident
o Attending
5. Scientific degree/seniority
o MD
o MD, PhD
o Associate professor
o Professor
6. Workplace Voivodeship of Poland
o Lower Silesian
o Kuyavian-Pomeranian
o Lublin
o Lubusz
o Lodi
o Lesser Poland
o Masovian
o Opole
o Subcarpathian
o Podlaskie
o Pomeranian
o Silesian
o Holy Cross
o Warmian-Masurian

© Greater Poland
© West Pomeranian

7. Most often performed hair-removal pattern for an elective
craniotomy

© None
o Strip
© Regional
© Whole scalp
8. Preferred incision for a supratentorial craniotomy
o Cunlinear
© Straight
9. Percentage of surgeries using dural tenting sutures
© 100%—90%
© 89%—60%
© 59%—40%
0 39%—10%
© 9%—0%
10. Use of dural tenting sutures
o Routinely—always
o Routinely—often
© Not routinely, but often for hemostatic purposes
o Not routinely, but sometimes for hemostatic purposes
o Not at all
11. Suturing pattern
Dura:
o Continuous

Skin:

12. Most used material for improving watertight dural closure
(open question)

13. Most used material for dural defect repair
o Autograft
o Antificial substitutes for the dura
o Biologic substitutes for the dura

14. Percentage of craniotomies when epidural or subgaleal wound
drainage is used
© 100%—90%

WORLD NEURDODSURGERY 146: £527<x536, Feeauary 2021
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o 8¢%—60%
o 59%—40%
0 39%—10%
© 9%—0%
15. Most used bone flap fixation method
o Clamps
© Sutures
o Microplates
o Others
16. Use of topical antibiotics during craniotomy
© Vancomycin
o Cephazolin
o Another antibiotic
© Do not use
17. Cranioplasty material
© Patient's own bone preserved in the abdominal wall
© Patient's own bone preserved in sterile conditions
o Titanium bone implant
o Other artificial bone implant
o 3D-printed artifidal implant
18. Suturing as a separate layer
Muscle: oYes oNo
Fascia: o Yes oNo
Galea aponeurotica: o Yes oNo
Subcutaneous tissue: o Yes oNo
Skin: o Yes oNo

o I do not suture with separate layers
19. Routine radiological evaluation after an elective brain tumor
surgery if the postoperative period is uncomplicated
o None if the patient is in good condition
o Early CT (POD 1—3)
o CT done in POD 4—7
o Early MRI
20. Time from an elective craniotomy to discharge after uncom-
plicated postoperative period
o POD 1—2
o POD 3—6
© POD 7 or later
21. Performing elective surgeries
© With the help of an assistant surgeon
© Independently
22, Performing emergency surgeries
© With the help of an assistant surgeon
© Independently

23. Attendings only: inwlvement of an assistant surgeon in
surgery

o I perform the whole surgery myself
oI sometimes allow an assistant surgeon to perform
opening or closure

o I usually allow an assistant surgeon to perform opening or
closure

Abbreviations: CT: computed tomography; MRE magnetic
resonance imaging; POD: postoperative day.
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ABSTRACT

Background and Objectives: Dural tenting sutures are a well-known neurosurgical
technique. However, claims of them preventing extradural hematomas (EDHSs) lack evidence-
based support. For that reason, we decided to evaluate the non-inferiority of routinely not

tenting the dura in elective supratentorial craniotomies.

Methods: A randomized, multi-center, investigator- and participant-blinded, controlled
interventional trial with 1:1 allocation. We included adults undergoing elective, supratentorial
craniotomies. Not tenting the dura was an intervention and the control group consisted of
patients with at least 3 dural tenting sutures. The primary outcome was the risk of reoperation

due to EDH and secondary outcomes included a selection of clinically relevant outcomes.

Results: We randomized 490 patients into intervention (238, 49%, not tenting the dura) and
control (252, 51%, dural tenting) study groups, as per intention-to-treat analysis. Proportions
of EDH surgeries in the intervention group were non-inferior in comparison to the control
group as well as not significantly different using the intention-to-treat (0.8% and 0.4%,
p=0.98), per-protocol (0.5%, 0.4%, p>0.99) and as-treated (0.5%, 0.7%, p>0.99) analyses.
There were no significant differences in secondary outcomes: postoperative 30-day mortality
(0.8%, 1.2%, p>0.99), postoperative 30-day readmission (1.7%, 4.4%, p=0.99), new
neurologic deficit or deterioration of a previous (19.7%, 15.5%, p=0.81), cerebrospinal fluid
leak (1.3%, 4.4%, p>0.99), deterioration of postoperative headache over 5 NRS (4.4%, 2.4%,
p=0.85), epidural collection thickness over 3 mm (90.8%, 87.3%, p=0.81) and midline shift
over 5 mm (7.6%, 4.8%, p=0.791) in intervention and control study groups in intention-to-
treat analysis. Similarly, secondary outcomes were not different in per-protocol and as-treated
analyses. Other than cerebrospinal fluid leaks and EDHSs, there were 17 adverse events in the
intervention group and 19 in the control group (intention-to-treat analysis, 7.1% and 7.5%,

respectively).

Conclusion: This trial demonstrates the non-inferiority of omitting prophylactic dural tenting

for postoperative EDH requiring surgery in elective, supratentorial craniotomies.
Trial Registration ClinicalTrials.gov Identifier: NCT03658941

Running Title: Prophylactic Dural Tenting in Elective Craniotomies
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Abbreviations

CT - computed tomography

EDH — extradural hematoma

GCS - Glasgow Coma Scale

MRI — magnetic resonance imaging
mRS — modified Rankin scale

NRS — numerical rating scale

POD - postoperative day
Keywords

craniotomy, dural tenting sutures, extradural hematoma, randomized clinical trial
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INTRODUCTION

Introduced by Walter Dandy, dural tenting sutures are among one of the well-known
intraoperative neurosurgical techniques.! Yet, the claim of them preventing extradural
hematomas (EDHSs) lacks evidence-based support. Accordingly, some authors suggested that
their routine use may be redundant. 2> Unfortunately, none of the previous studies were

properly designed randomized trials. 2

For that reason, we deemed it necessary to evaluate this surgical technique in an evidence-
based manner. Hence, we designed a multi-center, randomized, prospective, controlled trial
with the aim of determining whether not tenting the dura is not worse than executing the usual
method of craniotomy closure, specifically dural tenting. In this paper, we report the primary

and secondary outcomes of our trial.
METHODS

This is a report of a randomized, multi-center, investigator- and participant-blinded,
controlled interventional trial with 1:1 allocation. We already described its design in detail in
the open-access study protocol. ® Changes made after commencement include the removal of
one of the secondary outcomes: the measurement of the extradural collection volume. This
was because of its non-practical aspect and difficult application in a real-world scenario.
Additionally, we allowed the third clinical evaluation to be carried out earlier than 5 to 7 days
postoperatively if the patient was discharged earlier and also extended the timeframe for
postoperative computed tomography (CT) scan until the third postoperative day (instead of
the second). Except for the abovementioned, adding participating centers and changing

recruitment status, there were no other changes in the study protocol.

This report follows the extension of the CONSORT 2010 statement on reporting of
noninferiority and equivalence randomized trials. ” This study is registered at
http://www.clinicaltrials.gov (NCT03658941), and The Bioethics Committee of the Medical
University of Warsaw (the local institutional review board), approved the study protocol
KB/106/2018). The interim monitoring results were presented during the European

Association of Neurological Surgeons 2020 conference and the study was continued.
Inclusion and exclusion criteria

We included adults who had had fulfilled all the following criteria: male or female over 18

and under 75 years old; qualified for an elective supratentorial craniotomy with a diameter of
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at least 3 cm; Glasgow Coma Scale (GCS) 15 preoperatively; modified Rankin scale 0, 1 or 2
preoperatively. We excluded patients in case of coagulation abnormalities before the surgery,
revision craniotomy or skull base surgery. There were no previous trials that had established

the efficacy of dural tenting (ie, reference treatment). Written consent was obtained from each

participant.
Intervention

In this trial, not tenting the dura was considered an intervention. This design choice emerged
from the fact that dural tenting has been regarded as a neurosurgical standard for decades. The

control group consisted of patients with at least 3 dural tenting sutures.
Clinical and radiologic evaluation

We performed 3 neurological examinations: the first examination 1 day before surgery, the
second 1 day after surgery and final between 5 and 7 days after surgery. The final clinical
evaluation could have been performed earlier if the subject was discharged prior to the
scheduled evaluation. Each of this visits documented the following neurological
examinations: GCS, modified Rankin Scale (mRS &), headaches according to the numerical
rating scale (NRS °) and the muscle power in each limb according to the Medical Research

Council System. 1

The radiologic evaluation included midline shift measurement on the most recent preoperative
imaging [either magnetic resonance imaging (MRI) or CT] and the postoperative CT

completed according to the trial schedule.
Primary and secondary outcomes

The primary outcome is the risk of reoperation due to extradural hematoma (EDH occurrence)

evaluated during postoperative hospitalization. Secondary outcomes include:
1. Postoperative 30-day mortality
2. Postoperative 30-day readmission to a neurosurgical or neurological department

3. New neurologic deficit or deterioration of a preoperative deficit, as evaluated on

postoperative day 5-7.

4. Cerebrospinal fluid leak requiring treatment.

44



5. Increase of intensity of postoperative headaches over 5 on the Numerical Rating Scale from

baseline.

6. Extradural collection thickness > 3 mm.
7. Midline shift > 5 mm.

Missing data

Missing data was visualized using the naniar package ! and analyzed using the misty package
12 with Little's Missing Completely At Random (MCAR) test. Visual inspection, expert
opinion, and the result of the MCAR test showed that data was not missing completely at
random. There seemed to be a relationship between the number of missing data in primary
and secondary outcomes (eight variables), allocation and the study center (MCAR test result
p=0.01). When the study center was removed from the analysis, MCAR test result was non-
significant (p=0.78). The relationship between the study center and missing data is shown in
Supplementary Figure 1. Nevertheless, missing data in primary and secondary outcomes was
less than 0.5% (Supplementary Figure 1, panel A), therefore we decided to abstain from

applying imputation methods.
Sample size and power calculation

As noted previously ¢, an online calculator (Sealed Envelope Ltd. 2012) was used to
determine the sample size. Based on the literature review, we assumed that the experimental
group would experience 0.7% EDH incidence, whereas the control group was predicted to
have 1.4%. A 0.7% non-inferiority limit, d, was chosen. Based on primary calculations, it was
intended to recruit 1000 patients in each group, for a total of 2000 patients. However,
eventually, 490 patients in total were recruited and analyzed. Calculating power for Two One-
Sided Tests (TOST) for two proportions using the PowerTOST package for R 31* and
assuming alpha = 0.05, total number of participants in each group = 490, proportions in
groups based on the actually gathered data as 0.0045 and 0.0075 for the observed primary
outcome, and lower bound for non-inferiority of -0.007 indicated power at 100%.

Statistical analysis

Continuous data is presented as median (IQR), while categorical data is presented as count
(percentage). The Shapiro-Wilk and Levene’s tests were applied to examine the assumptions

of data normality and the equality of variances, respectively. Primary outcome analysis
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(difference in proportion in reoperation due to EDH in interventional vs control group) was
done using TOST Equivalence Testing for two proportions applying the TOSTER package for
R in jamovi with 0.07 upper equivalence bound. *® Secondary outcomes were not examined
using TOST, as there were no pre-specified assumptions on prevalence or the noninferiority
limit. Associations between qualitative variables were tested using the Chi-squared and
Fisher’s exact tests. Differences between the two groups were assessed using either the Mann-
Whitney U test or independent t-tests, depending on which assumptions were met. We
additionally tested the difference in survival times between independent groups
(interventional vs. control groups) using Cox regression. Binary value on death (present vs.
not present) and time until death (expressed in days) were included in the models, without any
additional predictors. If the assumption on proportionality of hazards was not met, then
coxphw package was used using R, to apply weighted estimation in Cox regression. ’All p-
values, except those coming from TOSTSs, were corrected by applying Holm method using the
FDRestimation package. 8 P-values both before and after false discovery rate (FDR)

correction are reported.

Randomization

According to the study protocol, the allocation sequence with a block size of 100 for each
participating center was generated by a statistician using a computer-generated consecutive
list for either intervention (no dural tenting) or control (dural tenting). Allocations were
concealed in a sealed envelope which was revealed to the surgeon intraoperatively by the
anesthesiologist team. This was then kept secret, including surgery and discharge notes. Each
participating center had a local investigator who was responsible for all the evaluations and
was not aware of the treatment allocation nor whether dural tenting sutures were used or not.
Importantly, it was always at the surgeon’s discretion to follow randomization or not, based
on the intraoperative conditions. This was done in order to not to pose additional risks on the
patient’s health and, due to the blinding in the study, it remained unknown.

RESULTS
Study description

This paper reports patients enrolled in the trial from its commencement in September 2018
until its conclusion in September 2022, which marked the end of the extended timeframe

approved by the Bioethics Committee of the Medical University (the local Institutional
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Review Board). Figure 1 presents the CONSORT flow diagram and Table 1 presents the
patients’ basic demographic and clinical data. A total of 490 patients was distributed among 5
participating centers (Warsaw, 271, 55%, Lodz, 70, 14%, Lublin, 73, 15%, Sosnowiec, 33,

7%, Bydgoszcz, 43, 9%, Supplementary Figure 2). There were no significant differences

between the intervention (no dural tenting) and control (dural tenting) groups in intention-to-
treat and per-protocol analysis (Table 2 and Supplementary Table 1, respectively). Similarly,
we found no differences in the as-treated analysis, from which one participant is excluded

because of unknown status of treatment received (Supplementary Table 2).

No significant differences were found in descriptive characteristics and risk factors at the
study baseline between intervention (no dural tenting) vs. control (dural tenting) study group
division (Table 1).

Primary and secondary outcomes — intention-to-treat analysis

Analysis of difference in proportions of primary and secondary outcomes between the groups
according to intention-to-treat analysis is presented in Table 2. After correction for FDR, we

noticed no significant differences between the study groups.

Z-scores and p-values for Z-tests, and TOST upper and lower bounds for proportion
difference in the presence of EDH reoperation in intention-to-treat study groups are presented
in the Supplementary Table 3. A non-significant result for upper bound (p=0.054) and
significant result for lower bound (p<0.001)(90% confidence interval for equivalence bounds
(lower; higher) (-0.007; 0.016) were noted. Therefore, the proportion of EDH reoperation in
intention-to-treat in the intervention study group (no dural tenting) could be considered as
non-inferior in comparison to the control. The result of the z-test (p=0.267) suggests that
difference in proportion in difference for EDH reoperation rate in the intention-to-treat study

group is not significant.
Primary and secondary outcomes — per-protocol analysis

Analysis of difference in proportions of primary and secondary outcomes between the groups
according to per-protocol analysis is presented in Supplementary Table 1. After correction for

FDR, we noticed no significant differences between the two groups.

Z-scores and p-values for Z-tests, and TOST upper and lower bounds for the proportion
difference for EDH reoperation in per-protocol study groups are presented in Supplementary
Table 4. A non-significant result for upper bound (p=0.127) and significant result for lower
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bound (p<0.001) (90% confidence interval for equivalence bounds (lower; higher) (-0.01;
0.01) were noted. Therefore, the proportion of EDH reoperation in the per-protocol
intervention study group (no dural tenting) could be considered as non-inferior in comparison
to the control. The result of the z-test (p=0.463) suggests that the difference in proportion of
EDH reoperation in the per protocol study group is not significant. Of note, this analysis
includes only two instances of EDH reoperation because the third patient was randomized to
the control group, however the surgeon intraoperatively decided to use dural tenting.
Following from this, because of non-adherence to the treatment, this patient was removed

from per-protocol analysis.
Primary and secondary outcomes — summary

Supplementary Figure 3 shows results of TOST for two proportions in EDH reoperation
according to intention-to-treat (panel A) and per protocol (panel B) analyses. One-Sided Tests
for lower bounds provided p-values<0.05 in intention-to-treat as well as per-protocol
analyses. Similarly, Fisher’s exact test resulted in p-values >0.05. Based on these two findings
and relative and absolute occurrence of the primary outcome in both groups, we conclude that
proportions of EDH surgeries in the intervention (no dural tenting) and control (dural tenting)

study groups are non-inferior and not practically or statistically significantly different.

Supplementary Figure 4 shows the number of patients with primary and secondary outcomes
in intention-to-treat (panel A) and per-protocol (panel B) analyses. Epidural thickness <3 mm

instead of >3mm was presented on this figure to increase its visibility.
Neurologic and radiologic outcomes

We compared basic neurological data evaluated at different points of trial participants as
indicated in the trial protocol, according to the intention-to-treat analysis. There were no
significant differences in comparable parameters between the two groups (Table 3, p-and g
values are not shown in the table for the purpose of clarity).

Similarly, there were no differences between the basic radiological pre- and post-operative
parameters (Table 4). Table 4 presents analysis of difference in radiological characteristics of
intervention (no dural tenting) vs. control (dural tenting) groups according to intention-to-treat
protocol. Before and after correction for FDR, we noticed no significant differences between

the two study groups.
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Kaplan-Meier Analysis of Study Participant Outcomes

Supplementary Figure 5 shows a Kaplan-Meier curve displaying the time until death for all
patients in whom it was recorded (n=419 as of February 27, 2024, panel A) by the
intervention (no dural tenting) vs. control (dural tenting) group according to the intention-to-
treat (panel B) and per-protocol (panel C) analyses. No statistically significant differences
between the control vs. intervention study groups were noted in the time until death according
to intention-to-treat (coefficient=0.19, p=0.33, panel A) and per-protocol (coefficient=0.28,
p=0.19, panel B) analyses. In the intention-to-treat analysis there were 79 deaths in the
intervention group (no dural tenting) out of 206 patients and 90 deaths in the control group
(dural tenting) out of 216 patients. In the per-protocol analysis there were 67 deaths in the
intervention group (no dural tenting) out of 178 patients and 85 deaths in the control group

(dural tenting) out of 196 patients.
Harms

Other than CSF leaks and EDHs, there were 17 adverse events in the intervention group (no
dural tenting) and 19 in the control group (dural tenting), as per intervention-to-treat analysis
(7.1% and 7.5%, respectively, Supplementary Table 5). There was additionally one case of a
traumatic EDH that occurred after discharge of the patient, on the eleventh postoperative day.
Notably, prior to that, the patient was diagnosed with epilepsy and antiepileptic drugs were
initiated. Despite that, he had an epileptic seizure and trauma, which caused EDH and
required surgical evacuation. However, this was deemed as not meeting the primary outcome

of reoperation of EDH due to its traumatic nature.
DISCUSSION

Postoperative EDH is a potentially catastrophic complication following an elective
craniotomy: it often requires reoperation, is associated with additional morbidity and
mortality, and prolongs hospitalization. The heavy burden of these complications increases
even further when it postpones subsequent oncologic treatment, for example, in patients with
glioma or brain metastases. A common neurosurgical belief states that dural tenting sutures
prevent postoperative EDH. In this trial, we found that the proportion of EDH surgeries in the
intervention group (no dural tenting) was non-inferior in comparison to the control group and
not significantly different when using intention—to-treat, per-protocol or as-treated analyses.

In other words, this study provides high-quality evidence that not placing prophylactic dural
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tenting sutures is not inferior to the current standard of care, which traditionally involved

dural tenting.

Our study was designed to evaluate the most important clinical aspect of postoperative EDH
which is articulated with a primary outcome that focuses on reoperation to evacuate EDH. We
deemed this as the most clinically significant question to be answered with this trial.
Secondary outcomes were designed to evaluate other aspects of clinical importance. The 30-
day mortality and 30-day readmission rates provide insight into immediate and short-term
outcomes after elective supratentorial craniotomies. Similarly, evaluation of neurologic
deficits was used to measure short-term functional outcomes. None of these secondary
outcomes was significantly different between the two study groups.

We also hypothesized that dural suturing may increase postoperative headaches, as the dura is
a pain-sensitive structure. On the other hand, extradural collection thickness may also stretch
the dura and contribute to postoperative headaches. What we found was that, yet again,
postoperative headaches were not different between the two groups. Interestingly, dural
tenting sutures were associated with higher CSF leak ratios. Even though there is a theoretical
mechanism in which dural sutures cause holes in the dura, this difference was not statistically

significant.

Finally, our secondary radiologic outcomes, namely extradural collection thickness and
midline shift measurements are easily reproducible and fundamental radiologic parameters.
These may influence the decision-making process when evaluating patients and their imaging
after surgery. In our trial, however, both extradural collection thickness and midline shift were

not different.

The clinical significance of our novel results lies in the potential shortening of surgeries and
reducing unnecessary, risky maneuvers that are involved in dural tenting. Multi-center design

of our trial allows for generalizability of these results.

Neurosurgery suffers from insufficient evidence-based guidelines in comparison to other
specialties. Randomized trials constitute a crucial and irreplaceable aspect of clinical research.
Despite their complexity, they are able to prove the redundancy of even the most basic
neurosurgical techniques. Our findings challenge a common neurosurgical practice. This

opens discussion into the scientific evaluation of other neurosurgical techniques.
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Limitations

Our a priori calculation of sample size indicated 1816 patients in total required to be analyzed
to obtain 90% power. In contrast, the above results are presented based on 490 patients in
total. That said, the above study could not be regarded as underpowered, because post-hoc
power calculations indicated 100% power.

CONCLUSIONS

This trial demonstrates the non-inferiority of omitting prophylactic dural tenting for EDH
requiring surgery in adults undergoing elective, supratentorial craniotomies. In addition,
proportions of postoperative 30-day mortality and readmission, neurologic deficits, increase
of intensity of postoperative headaches, extradural collection thickness over 3 mm and
midline shift over 5 mm were not significantly different between the two study groups.
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Table 1. Descriptive characteristics of the intention-to-treat study group. Median (first, third quartile) or N (%).
Percentages are calculated within specific intention-to-treat study groups assignment. * Median (interquartile
range, IQR); n (%); 2 Wilcoxon rank sum test; Pearson's Chi-squared test; Fisher's exact test; * False
discovery rate correction (FDR) for multiple testing

Table 2. Primary and secondary outcomes in intention-to-treat study group assignment. * n (%); 2 Fisher's exact
test; Pearson's Chi-squared test; ® False discovery rate (FDR) correction for multiple testing

Table 3. Clinical characteristics of the intention-to-treat study groups. There were no significant differences in
comparable parameters between the two groups (p and g values not shown in the table). GCS — Glasgow
Coma Scale, mRS — modified Rankin scale, NRS — numerical rating scale, POD — postoperative day

Table 4. Radiological characteristics of the intention-to-treat study group. * Median (IQR); 2 Wilcoxon rank sum
test; ® False discovery rate correction for multiple testing

Figure 1. Flow diagram with the intention-to-treat study groups assignment.

Supplementary Table 1. Primary and secondary outcomes in per-protocol study groups. * n (%); ? Fisher's exact
test; Pearson's Chi-squared test; 3 False discovery rate (FDR) correction for multiple testing.

Supplementary table 2. Primary and secondary outcomes in as-treated study groups. * n (%); 2 Fisher's exact test;
Pearson's Chi-squared test; ® False discovery rate correction for multiple testing

Supplementary Table 3. Two One-Sided Tests (TOST) results for proportion difference for extradural hematoma
operation in intention-to-treat study groups assignment.

Supplementary Table 4. Two One-Sided Tests (TOST) results for proportion difference for extradural hematoma
reoperation in per-protocol study groups assignment.

Supplementary Table 5. Adverse events excluding postoperative extradural hematoma and cerebrospinal fluid
leak in the intention-to-treat study groups. Percentages are calculated within the intention-to-treat study
groups. False discovery rate (FDR) correction for multiple testing

Supplementary Figure 1. Illustration of missing data in allocation and primary and secondary outcomes. Panel A
shows presence of missing data in primary and secondary outcomes in relation to the study site. Missing data
is shown in dark grey color in both panels. Panel B shows count of missing data in primary and secondary
outcomes in respect to the study site.

Supplementary Figure 2. A figure illustrating participating centers along with the number and percentage of trial
participants.

Supplementary Figure 3. Results of Two One-Sided Tests (TOST) for two proportions in EDH surgeries
according to intention-to-treat (panel A) and per-protocol (panel B) assignments.

Supplementary Figure 4. Count of occurrence of primary and secondary outcomes in intervention group (orange)
and control (blue). Panel A shows grouping according to intention-to-treat (ITT) analysis, while panel B
represents grouping according to per-protocol (PP) analysis. The panel on the right-hand side shows the
difference in occurrence between intervention and control study groups.

Supplementary Figure 5. Kaplan-Meier curve showing time until death for all patients (panel A) in intervention

vs. control groups according to intention-to-treat (ITT, panel B) and per-protocol (PP, panel C) analyses.

53



== CONSORT

A", I TRANSPARENT REPORTING of TRIALS

CONSORT 2010 Flow Diagram

[ Enrollment ]

Enrolled (n= 501)

Excluded (n=11)
+ Biopsy — not meeting inclusion criteria (n= 1)
+ Declined to participate (n=2)

A4

+ Other reasons (n= 8)

Randomized (n= 490)

|

—

Allocated to control (n= 252)

+ Received allocated intervention (n= 233)

+ Did not receive allocated intervention (intraoperative
surgeons decision) (n= 19)

]

v

Y

Allocated to intervention (n= 238)

+ Received allocated intervention (n= 197)

« Did not receive allocated intervention (intraoperative
surgeons decision) (n= 40)

+ No data (n=1)

Lost to follow-up (n= 0)

Discontinued intervention (n= 0)

] !

J

Lost to follow-up (n= 0)

Discontinued intervention (n= 0)

Allocation
[ Follow-Up
[ Analysis

Analysed (n=252)
+ Excluded from analysis (n= 0)

] !

pr

Analysed (n=238)
+ Excluded from analysis (n= 0)

54



Table 1. Descriptive characteristics of the intention-to-treat study group. Median (first, third quartile) or

N (%). Percentages are calculated within specific intention-to-treat study groups assignment.

Characteristic Intervention Control p-value p-value FDR
N 238 (49%) 252 (51%)
Median age (1%, 3" quartile) [years] 55 (41, 65) 57 (41, 65) 0.83 >0.99
Sex 0.52 >0.99
female 114 (48%) 128 (51%)
male 124 (52%) 124 (49%)
Diagnosis 0.9 >0.99
arteriovenous malformation 8 (3.4%) 5 (2.0%)
aneurysm 11 (4.6%) 13 (5.2%)
arachnoid cyst 0 1 (0.4%)
brain tumor 203 (84.8%) 217 (85.8%)
cavernous malformation 12 (5.0%) 9 (3.6%)
colloid cyst 1 (0.4%) 1 (0.4%)
dural arteriovenous fistula 2 (0.8%) 4 (1.6%)
epilepsy 1 (0.4%) 2 (0.8%)
Side >0.99 0.99
right 120 (50%) 127 (50%)
left 112 (47%) 116 (46%)
both / midline 6 (2.5%) 9 (3.6%)
Comorbidities
Hypertension 0.53 0.96
yes 78 (33%) 76 (30%)
no 160 (67%) 176 (70%)
Diabetes 0.16 >0.99
yes 21 (8.8%) 14 (5.6%)
no 217 (91%) 238 (94%)
Oncologic past medical history 0.71 >0.99
yes
no 29 (12%) 28 (11%)
209 (88%) 224 (89%)
Other 0.59 >0.99
yes 77 (32%) 75 (30%)
no 161 (68%) 177 (70%)

! Median (interquartile range, IQR); n (%); 2 Wilcoxon rank sum test; Pearson's Chi-squared test; Fisher's exact

test; 3 False discovery rate (FDR) correction for multiple testing
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Table 2. Primary and secondary outcomes in intention-to-treat study group assignment.

Outcome Intervention  Control p- p-value
(n =238, (n =252, value FDR
49%) 51%)
Reoperation due to EDH 0.61 0.98
yes 2 (0.8%) 1 (0.4%)
no 236 (99.2%) 251 (99.6%)
Postoperative 30-day mortality >0.99 >0.99
yes 2 (0.8%) 3(1.2%)
no 236 (99.2%) 248 (98.8%)
Postoperative 30-day readmission 0.085 0.99
yes 4 (1.7%) 11 (4.4%)
no 234 (98.3%) 240 (95.6%)
New neurologic deficit or deterioration 0.21 0.81
yes 47 (19.7%) 39 (15.5%)
no 191 (80.3%) 213 (84.5%)
Cerebrospinal fluid leak. 0.039 >0.99
yes 3 (1.3%) 11 (4.4%)
no 235(98.7%) 241 (95.6%)
Deterioration of postoperative headaches over 5 0.19 0.85
NRS
yes 10 (4.4%) 6 (2.4%)
no 216 (95.6%) 240 (97.6%)
not testable 2 (0.8%) 0
no data 10 (4.2%) 6 (2.4%)
Epidural collection thickness over 3 mm 0.25 0.81
yes 216 (90.8%) 219 (87.3%)
no 22 (9.2%) 32 (12.7%)
no data 0 1 (0.4%)
Midline shift over 5 mm 0.26 0.791
yes 18 (7.6%) 12 (4.8%)
no 220 (92.4%) 239 (95.2%)
no data 0 1 (0.4%)

1 n (%); 2 Fisher's exact test; Pearson's Chi-squared test; * False discovery rate (FDR) correction for multiple

testing
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Table 3. Clinical characteristics of the intention-to-treat study groups. There were no significant differences in comparable parameters between the two groups (p

and q values not shown in the table).

Characteristic Intervention group, n = 238 (49%) Control group, n = 252 (51%)
Prior to surgery POD 1 POD5-7 Prior to surgery POD 1 POD5-7
Headache, NRS
median (Q1,Q3)  0(0, 2) 2(0, 4) 1(0,3) 0(0, 3) 2(0,4) 1(0, 3)
no data (n) 2 (0.8%) 4 (1.7%) 10 (4.2%) 0 1 (0.4%) 8 (3.2%)
not testable (n) 0 6 (2.5%) 5 (2.1%) 0 3 (1.2%) 1 (0.4%)
GCS
15 237 (99.6%) 218 (92%) 224 (94%) 252 (100%) 244 (97%) 249 (99%)
14 0 13 (5.5%) 8 (3.4%) 0 7 (2.8%) 3 (1.2%)
13 0 2 (0.8%) 3 (1.3%) 0 1 (0.4%) 0
12 0 2 (0.8%) 0 0 0 0
7 0 1 (0.4%) 1 (0.4%) 0 0 0
3 0 1 (0.4%) 1 (0.4%) 0 0 0
no data 1 (0.4%) 1 (0.4%) 1 (0.4%) 0 0 0
mRS
0 175 (74%) 120 (50%) 141 (59%) 174 (69%) 129 (51%) 151 (60%)
1 43 (18%) 62 (26%) 54 (23%) 59 (23%) 74 (29%) 70 (28%)
2 19 (8.0%) 21 (8.8%) 19 (8.0%) 18 (7.1%) 27 (11%) 19 (7.5%)
3 0 19 (8.0%) 14 (5.9%) 1 (0.4%) 10 (4.0%) 5 (2.0%)
4 0 12 (5.0%) 7 (2.9%) 0 12 (4.8%) 7 (2.8%)
5 0 3 (1.3%) 2 (0.8%) 0 0 0
no data 1 (0.4%) 1 (0.4%) 1 (0.4%) 0 0 0
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Motor deficit
present
absent
not testable
no data

Speech deficit
present
absent

no data

not testable
Other deficits

present

absent

no data

24 (10%)
213 (89%)
0

1 (0.4%)

17 (7.1%)
220 (92%)
1 (0.4%)

24 (10%)
213 (89%)
1 (0.4%)

39 (16%)
197 (83%)
1 (0.4%)
1 (0.4%)

34 (14%)
201 (84%)
1 (0.4%)

2 (0.8%)

42 (17.5%)

195 (829%)
1 (0.4%)

34 (14%)
202 (85%)
1 (0.4%)
1 (0.4%)

38 (16%)
197 (83%)
1 (0.4%)

2 (0.8%)

37 (15.4%)

201 (84%)
1 (0.4%)

35 (14%)
217 (86%)
0
0

21 (8.3%)
231 (92%)
0

26 (10%)
226 (90%)
0

48 (19%)
204 (81%)
0 (0%)

0 (0%)

30 (12%)
222 (88%)
0

42 (16.7%)
210 (83%)
0

38 (15%)
214 (85%)
0 (0%)

0 (0%)

32 (13%)
220 (87%)
0

37 (14.7%)
215 (85%)
0

GCS - Glasgow Coma Scale, mRS — modified Rankin scale, NRS — numerical rating scale, POD — postoperative day
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Table 4. Radiological characteristics of the intention-to-treat study group.

Characteristic Intervention group, n = 238 (49%) Control group, n =252 (51%) p-value
Preoperative midline shift (mm) 0.44
median (Q1, Q3) 1.6 (0.0,4.2) 1.6 (0.0,5.4)
no data 11 9
Postoperative midline shift (mm) 0.91
median (Q1, Q3) 2.95 (1.35, 4.86) 2.90 (1.40, 4.68)
no data 0 1
Extradural collection thickness (mm) 0.093
median (Q1, Q3) 5.65 (4.25, 7.25) 5.20 (4.07, 7.03)
no data 0 1
Craniotomy area (cm?) 0.69
median (Q1, Q3) 28 (19, 39) 27 (18, 41)
no data 0 3

p-value FDR

>0.99

>0.99

0.9

>0.99

! Median (interquartile range, IQR); 2 Wilcoxon rank sum test; ® False discovery rate correction for multiple testing
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7. Podsumowanie

Cykl publikacji, ktory zostal przedstawiony w formie niniejszej rozprawy doktorskiej,
zawiera opis zaplanowanego badania klinicznego oceniajacego konieczno$¢ profilaktycznego
stosowania szwow Dandy’ego oraz jego wyniki. Ponadto cykl obejmuje protokoét przegladu
systematycznego oceniajgcego literatury na temat stosowania szwow mocujacych opong
twardg oraz wyniki ankiet opisujacych zwyczaje polskich neurochirurgow.

W badaniach przedstawionych w cyklu publikacji skupiono si¢ na kluczowym
aspekcie szwoéw mocujacych opone twarda, tj. reoperacji z powodu pooperacyjnego EDH.
W ramach kompleksowej analizy oceniono rowniez wybrane istotne klinicznie
i radiologicznie aspekty codziennej opieki nad pacjentami.

Celem badan byta nie tylko ocena ryzyka reoperacji z powodu istotnego klinicznie
EDH, ale takze catosciowa ocena bezpieczenstwa niezaktadania szwéw Dandy’ego. Majac na
uwadze ocen¢ uwzgledniajaca pooperacyjne bole glowy oraz plynotoki, jest to pierwsze takie
opracowanie w literaturze.

Przedstawione publikacje stanowig wazny ruch w kierunku wprowadzania medycyny
opartej na faktach do codziennej praktyki neurochirurgicznej. Nasze badania otwierajg pole
do dyskusji na temat podobnej oceny innych technik rutynowo stosowanych w trakcie
operacji.

W pierwszym badaniu — Necessity of dural tenting sutures in modern neurosurgery:
protocol for a systematic review zaplanowano wykonanie kompleksowego przegladu
systematycznego literatury wedtug standardu ,,Preferred Reporting Items for Systematic
Reviews and Meta-Analyses” (PRISMA) oceniajgcego dotychczasowe badania na
tematkoniecznosci stosowania szwow mocujacych opone twardg. Do tej pory w literaturze nie
bylo opracowania badajacego ten temat ani rowniez jego protokolu. Majac na wzgledzie
ograniczong literature dotyczacg badanego zagadnienia oraz dobre praktyki medycyny opartej
na faktach, opublikowano protokoét przegladu systematycznego, wedtug ktorego w przysztosci
bedzie mozliwe wykonanie takiej pracy. Protokoét zawiera szczegélowy opis sposobu
wykonania przegladu systematycznego, w tym dotyczacy wyszukiwanej frazy, uwzglednienia
badan z randomizacjg oraz badan retrospektywnych, a takze ich oceny za pomocg narzedzia
Cochrane do oceny obcigzenia (ang. Cochrane Collaboration’s Risk of Bias Tool). Gtowne
wyniki oceniane w takiej pracy obejmowaé beda reoperacje z powodu EDH oraz

pooperacyjng $Smiertelnosc.
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Druga praca — Prophylactic use of dural tenting sutures in elective craniotomies in
adults-is it necessary? A study protocol for a multicentre, investigator- and participant-
blinded randomised, parallel-group, non-inferiority trial stanowi opis badania klinicznego
z randomizacja, w ktorym doktadnie zaplanowano oceng, czy profilaktyczne niezaktadanie
szwOw mocujacych opon¢ twardg nie jest gorsze od ich rutynowego stosowania.
Wieloosrodkowe badanie kliniczne z randomizacja zaprojektowano jako badanie
interwencyjne typu non-inferiority (nie mniejszej skutecznosci) z zaslepieniem badaczy oraz
uczestnikow 1 metodg grup réwnoleglych. Celem tych dziatan byto przeprowadzenie badania
w sposob jak najbardziej obiektywny, unikajac stronniczosci.

W trzeciej pracy — Perioperative Practice Patterns of Craniotomies-Results of
a National Neurosurgical Survey in Poland opisano zwyczaje zwigzane z wykonywaniem
kraniotomii panujace wsrod polskich neurochirurgdéw, ktore oceniono za pomocg ankiet.
Wsréd 119 respondentdw najczestsza metoda przygotowania owtosionej glowy pacjenta do
planowej kraniotomii bylo ogolenie okolicy operacyjnej (64,9%), nastgpnie ogolenie catej
glowy (19,3%) oraz ogolenie paska wzdtuz cigcia (12,3%). Wigkszos$¢ uczestnikow (65,8%)
uzywata dwustronnego systemu zaciskowego do przywrocenia plata kostnego, natomiast
najczestszym materialem wykorzystywanym w trakcie kranioplastyki byly sztuczne
substytuty. Wigkszos¢ respondentow (79,8%) stosowala Szwy mocujgce opone twardg
w ponad 60% swoich operacji oraz wigkszos¢ (72,3%) uzywatla ich rutynowo.

W ostatniej pracy — Prophylactic Dural Tenting in Elective Craniotomies:
A Randomized Clinical Trial zgodnie z instrukcjg ,,Consolidated Standards of Reporting
Trials” (CONSORT) opisano wyniki badania klinicznego z randomizacjg, w ktorym
wykazano, ze profilaktyczne niezaktadanie szwow mocujacych opone twardg nie jest gorsze
od ich rutynowego stosowania. W pieciu uczestniczacych osrodkach zrekrutowano
490 uczestnikow, ktdérzy zostali losowo przydzieleni do grupy interwencyjnej (bez szwéw
mocujacych opong twarda) oraz do grupy kontrolnej (ze szwami mocujagcymi opong twarda).

Grupy nie roznily si¢ istotnie migdzy sobg w podstawowych danych demograficznych.
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W analizie wynikow w grupach wyodrebnionych zgodnie z zaplanowanym leczeniem
(ang. intention-to-treat [ITT] analysis), po kontroli wspotczynnika fatszywych odkry¢
(ang. false discovery rate, FDR), nie odnotowano istotnych roznic pomiedzy grupami

w zakresie pierwszorzedowych oraz drugorzedowych punktéw koncowych badania (tabela 1).

Tabela 1. Pierwszorzedowe i drugorzedowe punkty koncowe badania w analizie wynikdw w grupach

wyodrebnionych zgodnie z zaplanowanym leczeniem (ang. intention-to-treat [ITT] analysis)

wyri R A
Reoperacja z powodu EDH 0,61 0,98
tak 2 (0,8%) 1 (0,4%)
nie 236 (99,2%) 251 (99,6%)
Pooperacyjna $miertelno$¢ 30-dniowa >0,99 >0,99
tak 2 (0,8%) 3 (1,2%)
nie 236 (99,2%) 248 (98,8%)
Powtorna hospitalizacja w ciagu 30 dni 0,085 0,99
tak 4 (1,7%) 11 (4,4%)
nie 234 (98,3%) 240 (95,6%)
Nowy deficyt neurologiczny lub nasilenie 0,21 0,81
wczesniejszego
tak 47 (19,7%) 39 (15,5%)
nie 191 (80,3%) 213 (84,5%)
Plynotok wewnetrzny lub/i zewnetrzny 0,039 >0,99
tak 3 (1,3%) 11 (4,4%)
nie 235 (98,7%) 241 (95,6%)
Nasilenie pooperacyjnych bolow glowy 0,19 0,85
>5 w skali NRS
tak 10 (4,4%) 6 (2,4%)
nie 216 (95,6%) 240 (97,6%)
nie do oceny 2 (0,8%) 0
brak danych 10 (4,2%) 6 (2,4%)
Kolekcja zewnatrztwardéwkowa >3 mm 0,25 0,81
tak 216 (90,8%) 219 (87,3%)
nie 22 (9,2%) 32 (12,7%)
brak danych 0 1 (0,4%)
Przemieszczenie struktur linii Srodkowe;j 0,26 0,791
0>5mm
tak 18 (7,6%) 12 (4,8%)
nie 220 (92,4%) 239 (95,2%)
brak danych 0 1 (0,4%)

n (%); Test doktadny Fishera; test chi-kwadrat Pearsona; Korekta wspotczynnika fatszywych odkry¢ (ang. false

discovery rate, FDR) dla poréwnan wielokrotnych.
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W analizie wynikéw w grupach wyodrebnionych zgodnie z protokotem badania

(ang. per protocol [PP] analysis), po kontroli FDR, nie odnotowano istotnych roznic

pomiedzy grupami w zakresie pierwszorzedowych oraz drugorzedowych punktow

koncowych badania (tabela 2).

Tabela 2. Pierwszorz¢edowe i drugorzedowe punkty koncowe badania w analizie wynikéw w grupach

wyodrebnionych zgodnie z protokolem badania (ang. per protocol [PP] analysis)

wyr R R e T
Reoperacja z powodu EDH >0,99 >0,99
tak 1 (0,5%) 1 (0,4%)
nie 198 (99%) 226 (100%)
Pooperacyjna $miertelno$¢ 30-dniowa >0,99 >0,99
tak 2 (1,0%) 3(1,3%)
nie 197 (99%) 224 (99%)
Powtdrna hospitalizacja w ciagu 30 dni 0,17 0,9
tak 4 (2,0%) 10 (4,4%)
nie 195 (98%) 217 (96%)
Nowy deficyt neurologiczny lub nasilenie 0,26 0,75
wczesniejszego
tak 37 (19%) 33 (15%)
nie 162 (81%) 194 (85%)
Plynotok wewnetrzny lub/i zewnetrzny 0,054 0,78
tak 3 (1,5%) 11 (4,8%)
nie 196 (98%) 216 (95%)
Nasilenie pooperacyjnych bolow glowy 0,04 0,77
>5 w skali NRS
tak 7 (3,5%) 4 (1,8%)
nie 181 (91%) 220 (97%)
nie do oceny 2 (1,0%) 0 (0%)
brak danych 9 (4,5%) 3 (1,3%)
Kolekcja zewnatrztwardéwkowa >3 mm 0,30 0, 83
tak 179 (90%) 196 (86%)
nie 20 (10%) 31 (14%)
Przemieszczenie struktur linii Srodkowe;j 0,53 0,93
0>5mm
tak 13 (6,5%) 11 (4,8%)
nie 186 (93%) 216 (95%)

n (%); Test doktadny Fishera; test chi-kwadrat Pearsona; Korekta wspotczynnika fatszywych odkry¢ (ang. false

discovery rate, FDR) dla poréwnan wielokrotnych.
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W analizie wynikow w grupach wyodr¢bnionych zgodnie z zastosowanym

postepowaniem (ang. as treated [AT] analysis), po kontroli FDR, nie odnotowano istotnych

réznic pomiedzy grupami w zakresie pierwszorz¢gdowych oraz drugorzedowych punktow

koncowych badania (tabela 3).

Tabela 3. Pierwszorzedowe i drugorzedowe punkty koncowe badania w analizie wynikow w grupach

wyodrebnionych zgodnie z zastosowanym post¢powaniem (ang. as treated [AT] analysis)

wyri O o ey Warcn gec?
Reoperacja z powodu EDH >0,99 >0,99
tak 1 (0,5%) 2 (0,7%)
nie 221 (100%) 265 (99%)
Pooperacyjna $miertelno$¢ 30-dniowa >0,99 >0,99
tak 2 (0,9%) 3 (1,1%)
nie 220 (99%) 264 (99%)
Powtdrna hospitalizacja w ciagu 30 dni 0,34 0,55
tak 5 (2,3%) 10 (3,7%)
nie 217 (98%) 257 (96%)
Nowy deficyt neurologiczny lub nasilenie 0,35 0,55
wczesniejszego
tak 43 (19%) 43 (16%)
nie 179 (81%) 224 (84%)
Plynotok wewnetrzny lub/i zewnetrzny 0,068 0,27
tak 3 (1,4%) 11 (4,1%)
nie 219 (99%) 256 (96%)
Nasilenie pooperacyjnych bolow glowy 0,014 0,11
>5 w skali NRS
tak 9 (4,1%) 6 (2,2%)
nie 199 (90%) 257 (96%)
nie do oceny 2 (0,9%) 0
brak danych 12 (5,4%) 4 (1,5%)
Kolekcja zewnatrztwardéwkowa >3 mm 0,31 0,55
tak 200 (90%) 234 (88%)
nie 21 (9,5%) 33 (11%)
brak danych 1 (0,5%) 0
Przemieszczenie struktur linii Srodkowe;j 0,70 0,93
0>5mm
tak 14 (6,3%) 16 (6,0%)
nie 207 (93%) 251 (94%)
brak danych 1 (0,5%) 0

n (%); Test doktadny Fishera; test chi-kwadrat Pearsona; Korekta wspotczynnika fatszywych odkry¢ (ang. false

discovery rate, FDR) dla poréwnan wielokrotnych.
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Podsumowujac wyniki, w badaniu wykazano, ze profilaktyczne niestosowanie szwow
mocujacych opon¢ twardg nie jest gorsze od ich rutynowego uzywania w kontek$cie
reoperacji z powodu EDH u dorostych pacjentow poddanych planowej kraniotomii

nadnamiotowe;j.
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8. Wnioski

1. Ryzyko powstania EDH w okresie pooperacyjnym jest znanym faktem w neurochirurgii.
Jednak retrospektywne badania w wiekszo$ci sugeruja, ze rezygnacja ze SzwoOw
mocujacych opong twarda jest bezpieczna. Z tego wzgledu ocena tej procedury jest
interesujagca z punktu widzenia chirurgicznego oraz medycyny opartej na faktach.
Dotychczas nie przeprowadzano zadnego przegladu systematycznego oceniajacego
konieczno$¢ stosowania szwOw mocujacych opone twarda. Ponadto ich wptyw na bole
glowy oraz wyciek plynu moézgowo-rdzeniowego nie zostal jednoznacznie ustalony.
W zwiagzku z tym konieczne jest przeprowadzenie przegladu Systematycznego oraz
nastgpczej metaanalizy. Mozna to wykona¢ za pomocg przedstawionego w sposob
kompleksowy protokotu.

2. Glownym celem badania, Ktérego protokot przedstawiono, jest ocena koniecznosci
profilaktycznego stosowania szwOw mocujacych opone twardg w trakcie planowych
kraniotomii nadnamiotowych. Hipoteza zerowa tego badania zaklada, ze ryzyko
powstania EDH przy braku szwéw mocujacych opone twarda jest wyzsze niz
w przypadku zastosowania tej procedury. Brak szwow mocujacych opone bedzie
traktowany jako interwencja. W zwigzku z tym grupa kontrolna bedzie skladata sig¢
z pacjentdw, u ktorych zastosowano przynajmniej trzy szwy mocujace opone twardg.
W badaniu potowa losowo przydzielonych uczestnikow zostanie poddana kraniotomii bez
szwOw mocujacych opong twardg i bedzie stanowita grupe interwencyjng. Druga potowa,
grupa kontrolna, bedzie poddana kraniotomii z zastosowaniem tych szwow.

3. Powszechne praktyki neurochirurgiczne réznig si¢ wsrdd neurochirurgoéw w Polsce, co
otwiera droge do dalszych badan i podkresla ich koniecznos¢. Niektore wybory moga by¢
ttumaczone czynnikami ekonomicznymi, jednak inne wynikaja z zachowawczego
podejscia, nawet jesli brakuje podstaw naukowych lub rekomendacje ich nie obejmuja.
Przedstawiona ankieta stanowi narzedzie do wykonywania porownywalnych badan
okotooperacyjnych praktyk neurochirurgicznych w innych krajach. Potrzebne sg dalsze
badania, aby okresli¢, ktére czynniki maja najwigksze znaczenie, oraz aby wypracowaé
najbardziej optymalne sposoby opieki nad pacjentami.

4. Pominigcie profilaktycznego mocowania opony twardej nie jest gorsze od standardowego
postepowania, obejmujacego arbitralne zatozenie przynajmniej trzech szwoéw mocujacych
opong twarda w konteks$cie ryzyka reoperacji z powodu pooperacyjnego EDH u dorostych

pacjentow poddawanych planowej kraniotomii nadnamiotowej. Ponadto odsetki 30-
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dniowych $miertelnosci 1 readmisji na oddzial neurologiczny lub neurochirurgiczny,
nasilenia bolu glowy po operacji, grubosci kolekcji zewnatrztwardéwkowej powyzej 3
mm oraz przesuni¢cia struktur linii posrodkowej powyzej 5 mm nie rdznity si¢ istotnie
mi¢dzy dwiema grupami badanymi.

Podsumowujac, przedstawione badania stanowig istotny wktad w zrozumienie funkcji
szwOw mocujagcych opone twardg oraz praktyk ich stosowania wsrdod polskich
neurochirurgébw. Na podstawie wykonanych badan mozna stwierdzi¢, ze odstgpienie od
profilaktycznego stosowanie szwoéw mocujgcych opone twardag w trakcie planowych

nadnamiotowych kraniotomii u dorostych nie jest gorsze od ich rutynowego stosowania.
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9. Opinia Komisji Bioetycznej

:DIC,
et R 5

O 48 B g ) p Komisja Bioetyczna
< KA ; i <
2 W& 2) ~ przy Warszawskim Uniwersytecie Medycznym
;’f‘ 5" \:\‘-'\ : ’:g/“- o
Z %!\r'i;l 4-;\"' = 2 Tel.: 022/57-20-303 ul. Zwirki i Wigury nr 61
. R X % © . Fax: 022/57-20-165 02-091 Warszawa
A ¥
'7((, 1809 \(,‘7:0 e-mail: komisja.bioetyczna@wum.edu.pl
YT pybh www.komisja-bioetyczna.wum.edu.pl
KB/..\(£./2018

Komisja Bioetyczna przy Warszawskim Uniwersytecie Medycznym
w dniu 18 czerwca 2018 r. po zapoznaniu si¢ z wnioskiem:

Dr hab.n.med. Przemyslaw Kunert
Klinika Neurochirurgii,
ul. Banacha 1a, 02-097 Warszawa

dotyczacym: wyrazenia opinii w sprawie badania pt :.,Ocena koniecznosci stosowania SZWOW

Dandy'ego w czasie planowanych kraniotomii nadnamiotowych. Wielosrodkowe badanie kliniczne z
randomizacja.”

wyraza nastepujacy
opinig¢
- stwierdza, ze jest ono dopuszczalne i zgodne z zasadami naukowo-e

o e seden 4 ok

tycznymi*.

Uwagi Komisji — verte

Komisja dziala na podstawie art.29 ustawy z dnia 5.12.1996r. o zawodzie lekarza /Dz.U.nr 28/97
poz.152 wraz z pé6zn.zm./, zarzgdzenia MZiOS z dn.11.05.1999r. w sprawie szezeg6lowych zasad
powolywania i finansowania oraz trybu dzialania komisji bioetycznych /Dz.U.nr 47 poz.480/,
Ustawy prawo farmaceutyczne z dnia 6 wrze$nia 2001r. (Dz.U.Nr 126, poz. 1381 z p6zn. zm.) oraz
Zarzadzenie nr 56/2007 z dnia 15 pazdziernika 2007r. w sprawie dzialania Komisji Bioetycznej
przy Warszawskim Uniwersytecie Medycznym /Regulamin Komisji Bioetycznej przy
Warszawskim Uniwersytecie Medycznym/.

Komisja dziala zgodnie z zasadami GCP .

W zalgczeniu: sktad komisji oraz lista obecnosci

Przewodpiczaca Komisji Bioetycznej
/%]///m -Ulowds

Dr hab. n. med. Magdalena Kuzma-Kozakiewicz

*niepotrzebne skresli¢
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10. Oswiadczenia wspolautorow publikacji

L\)(I/V'DLMA& Q3

............. {......
(miejscowos¢, data)

Przemystaw Kunert
(imig i nazwisko)

OSWIADCZENIE

Jako wspotautor pracy pt. ,,Necessity of dural tenting sutures in modern neurosurgery:
protocol for a systematic review” oéwiadczam, iz méj wilasny wkiad merytoryczny
w przygotowanie, przeprowadzenie i opracowanie badari oraz przedstawienie pracy W formie
publikacji stanowi: przygotowanie koncepcii, metodyki , interpretacji wynikow oraz nadzoru
pracy.

MoGj udziat procentowy w przygotowaniu publikacji okreslam jako 20 %.
Wikiad 1 ukasza Przepiorki w powstawanie publikacji okreslam jako 30 %,

(imie i nazwisko kandydata do stopnia)
obejmowal on: przygotowanie koncepcji i metody, zbior danych oraz interpretacja wynikow

(merytoryczny opis wkladu kandydata do stopnia w powstanie publikacji)*

Jednoczeénie wyrazam zgode na wykorzystanie w/w pracy jako czg$¢ rozpra doktorskiej

lek. Lu zepiorki KIEROWIAIK KLINIKE

< kasza Przepiorki Oddziatu Kimiczfiege Nearpchirurgil
(imig i nazwisko kandydata do stopnia) Centralny Szpitdl Klipiczny ULK WUM

prof. dr hab. ji. med. Przemystaw Kunert

................ Jeeeerenanasaesssssnsosnnssnsssores

|
(pod}gs.oéwiadczajqcego)

*w szezegdlnosei udzialu w przygotow aniu koncepcji, metodyki, wykonaniu badan, interpretacji wynikow
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Jarostaw Zytkowski
(imig i nazwisko)

L\/ MUMT OS

(miejscowosé, data)

OSWIADCZENIE

Jako wspotautor pracy pt. ,Necessity of dural tenting sutures in modern neurosurgery:

protocol for a systematic review” o$wiadczam, iz mdj wiasny wklad merytoryczny

w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie

publikagji stanowi: przygotowanie koncepcj i, interpretacji wynikow oraz nadzoru pracy-.

MGéj udziat procentowy W przygotowaniu publikacji okreslam jako 4 %.

Wkiad Lukasza Przepiorki w powstawanie publikacji okreslam jako 30 %,

(imie 1 nazwisko kan

dydata do stopnia)

obejmowat on: przygotowanie koncepcji i metody, zbior danych oraz interpretacja wynikow

(merytoryczny opis wkiadu kandydata do stopnia w powstanie publikacji)*

Jednoczesnie wyrazam zgodg na wykorzystanie w/w pracy jako czg$¢ rozprawy doktorskiej

lek. L.ukasza Przepiorki

(imig i nazwisko kandydata do stopnia)

(podpis o$wiadczajacego)

*w szczegdlnosei udzialu w przy gotowaniu koncepcji, metodyki. wykonaniu badan, interpretacji wynikow
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(miejscowosé, data)

Jan Fortuniak
(imig i nazwisko)

OSWIADCZENIE

Jako wspétautor pracy pt. ,Necessity of dural tenting sutures in modern neurosurgery:
protocol for a systematic review” oswiadczam, iz mo6j wlasny wklad merytoryczny
w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi: przygotowanie koncepcji, interpretacji wynikéw oraz nadzoru pracy.

MOj udziat procentowy w przygotowaniu publikacji okreslam jako 4 %.
Wkiad fukasza Przepiorki w powstawanie publikacji okreslam jako 30 %,

(imie i nazwisko kandydata do stopnia)

obejmowal on: przygotowanie koncepcji i metody, zbiér danych oraz interpretacja wynikow

(merytoryczny opis wkiadu kandydata do stopnia w p: ie publikacji)*

Jednocze$nie wyrazam zgode na wykorzystanie w/w pracy jako czg¢$é rozprawy doktorskiej
lek. Lukasza Przepiorki

(imig i nazwisko kandydata do stopnia)

(podgis o$wiadczajacego)

*w szczeg6lnosci udziatu w przygotowaniu koncepcji, metodyki, wykonaniu badar, interpretacji wynikéw
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000

(miejscowosc, data)

Patrycja Larysz

(imig i nazwisko)

OSWIADCZENIE

Jako wspétautor pracy pt. ,,Necessity of dural tenting sutures in modern neurosurgery:
protocol for a systematic review” o$wiadczam, iz mo6j whasny wklad merytoryczny
W przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi: przygotowanie koncepcji, interpretacji wynikéw oraz nadzoru pracy.

Méj udziat procentowy w przygotowaniu publikacji okreslam jako 4 %.
Wkiad Lukasza Przepiérki w powstawanie publikacji okreslam jako 30 %,
(imig i nazwisko kandydata do stopnia)

obejmowat on: przygotowanie koncepcji i metody, zbiér danych oraz interpretacja wynikéw
(merytoryczny opis wkiadu kandydata do stopnia w powstanie publikacji)*

Jednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako czg$é rozprawy doktorskiej

lek. Lukasza Przepiorki
(\)Nw » Qb
o

(imig i nazwisko kandydata do stopnia)

dpit oswiadczaja¢ego)

*w szczeg6lnosci udziatu w przygotowaniu koncepcji, metodyki, wykonaniu badai, interpretacji wynikow
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Lublin, 4.11.2024r.
(miejscowosc, data)

Dariusz Szczepanek
(imig 1 nazwisko)

OSWIADCZENIE

Jako wspdlautor pracy pt. . Necessity of dural tenting sutures in modern neurosurgery:
protocol for a systematic review” o$wiadczam, 1z md] wlasny wklad merytoryezny
w przygotowanie, przeprowadzenie 1 opracowanie badail oraz przedstawienie pracy w formie
publikacji stanowi: przygotowanie koncepeji, interpretacji wynikéw oraz nadzoru pracy.

M6j udzial procentowy w przygotowaniu publikacji okreélam jako 4 %.
Wkiad Lukasza Przepiorki w powstawanie publikacji okreslam jako 30 %,
(imie 1 nazwisko kandydata do stopnia)

obejmowal on: przygotowanie koncepeji 1 metody, zbidr danych oraz interpretacja wynikdw

(merytoryczny opis whkladu kandydata do stopnia w powstanie publikacji)*

Jednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako czes¢ rozprawy doktorskiej

lek. Fukasza Przepidrki
(imi¢ i nazwisko kandydata do stopnia)

Q SW‘C I-—u"'l 7% ef*sz,/_;,:{»y.&_

(podpis odwiadczajacego)

*w szczegdlnosei udzialu w przygotowaniu koncepcji, metodyki, wykonaniu badai, interpretacji wynikow
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(miejscowosé, data)

Karol Wisniewski
(imi¢ i nazwisko)

OSWIADCZENIE

Jako wspotautor pracy pt. ,Necessity of dural tenting sutures in modern neurosurgery:
protocol for a systematic review” o$wiadczam, iz méj wiasny wkiad merytoryczny
w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi: przygotowanie koncepcji, interpretacji wynikéw oraz nadzoru pracy.

Méj udziat procentowy w przygotowaniu publikacji okreslam jako 4 %.
Wkiad Lukasza Przepidrki w powstawanie publikacji okre§lam jako 30 %,
(imi¢ i nazwisko kandydata do stopnia)
obejmowat on: przygotowanie koncepcji i metody, zbi6r danych oraz interpretacja wynikéw

(merytoryczny opis wkiadu kandydata do stopnia w p ic publikacji)
Jednocze$nie wyrazam zgode na wykorzystanie w/w pracy jako cze§¢ rozprawy doktorskiej
lek. Eukasza Przepiorki
(imi¢ i nazwisko kandydata do stopnia)

(podpis o$wiadczajacego)

*w szczeg6lnosci udziahu w przygotowaniu koncepeji, metodyki, wykonaniu badan, interpretacji wynikow
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(miejscowosc¢, data)

Dariusz Jaskolski
(imig i nazwisko)

OSWIADCZENIE

Jako wspdlautor pracy pt. ,,Necessity of dural tenting sutures in modern neurosurgery:
protocol for a systematic review” o$wiadczam, iz moj wilasny wkilad merytoryczny
w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi: przygotowanie koncepcji, interpretacji wynikow oraz nadzoru pracy.

Moj udziat procentowy w przygotowaniu publikacji okreslam jako 4 %.

Wktad Lukasza Przepiorki w powstawanie publikacji okreslam jako 30 %,
(imi¢ i nazwisko kandydata do stopnia)
obejmowal on: przygotowanie koncepcji i metody, zbidr danych oraz interpretacja wynikow

(merytoryczny opis wkladu kandydata do stopnia w powstanie publikacji)*

Jednocze$nie wyrazam zgodg na wykorzystanie w/w pracy jako czg$¢ rozprawy doktorskiej
P

lek. Lukasza Przepiorki

(imig i nazwisko kandydata do stopnia)

(podpis o$wiadczajacego)

*w szczegolnosci udzialu w przygotowaniu koncepcji, metodyki, wykonaniu badan, interpretacji wynikow
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(miejscowosc, data)

Piotr Ladzinski
(imig i nazwisko)

OSWIADCZENIE

Jako wspétautor pracy pt. ,Necessity of dural tenting sutures in modern neurosurgery:
protocol for a systematic review” o$wiadczam, iz méj wilasny wklad merytoryczny
W przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi: przygotowanie koncepcji, interpretacji wynikéw oraz nadzoru pracy.

Moj udzial procentowy w przygotowaniu publikacji okreslam jako 4 %.
Wkiad Lukasza Przepiorki w powstawanie publikacji okre$lam jako 30 %,
(imic i nazwisko kandvdata do stopnia)
obejmowal on: przygotowanie koncepeji i metody, zbiér danych oraz interpretacja wynikow
(merytoryczny opis wkiadu kands dats do stopnia w powstunie publikacii)®

Jednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako czg$é rozprawy doktorskiej
lek. Lukasza Przepiorki
Umig 1 nazwisko kandydata do stopnia) d"

pis oswiadczajacego)

*w szezegblnosci udziatu w przygotowaniu Koncepeji. metodyki, wykonaniu badan, interpretacji wynikow
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(miejscowosé, data)

Radostaw Rola
(imig i nazwisko)

OSWIADCZENIE

Jako wspdtautor pracy pt. .Necessity of dural tenting sutures in modern neurosurgery:
protocol for a systematic review” o$wiadczam, iz m6j wiasny wkiad merytoryczny
w przygotowanie, przeprowadzenie i opracowanie badafi oraz przedstawienie pracy w formie
publikacji stanowi: przygotowanie koncepcji, interpretacji wynikoéw oraz nadzoru pracy.

Mo udziat procentowy w przygotowaniu publikacji okreslam jéko 4%.
Wkiad t.ukasza Przepiorki w powstawanie publikacji okreslam jako 30 %,
(imig i nazwisko kandydata do stopnia)
obejmowat on: przygotowanie koncepcji i metody, zbiér danych oraz interpretacja wynikéw

(merytoryczny opis wkiadu kandydata do stopnia w powstanic publikacyi)*

Jednoczeénie wyrazam zgode na wykorzystanie w/w pracy jako czg$¢ rozprawy doktorskiej
lek. Lukasza Przepiorki .

(imi¢ i nazwisko kandydata do stopnia)

(podpis o$wiadczajacego)

*w szczegblnoscei udziatu w przygotowaniu koncepcji, metodyki. wykonaniu badan, interpretacji wynikow
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(miejscowosé, data

Tomasz Trojanowski
(imig i nazwisko)

OSWIADCZENIE

Jako wsp6lautor pracy pt. ,Necessity of dural tenting sutures in modern neurosurgery:
protocol for a systematic review” o$wiadczam, iz méj wiasny wkiad merytoryczny
w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi: przygotowanie koncepcji, interpretacji wynikéw oraz nadzoru pracy.

MG6j udziat procentowy w przygotowaniu publikacji okreslam j‘a.ko 4%. -
Wkilad Fukasza Przepiorki w powstawanie publikacji okreslam jako 30 %,
(imi¢ i nazwisko kandydata do stopnia)
obejmowal on: przygotowanie koncepcji i metody, zbiér danych oraz interpretacja wynikéw

(merytoryczny opis wkiadu kandydzta do stopnia w powstanie publikacji)*

Jednoczeénie wyrazam zgode na wykorzystanie w/w pracy jako czgs¢ rozprawy doktorskiej

lek. Lukasza Przepiorki

(imig 1 nazwisko kandydata do stopnia)

(podpis os$wipdczajgcego)

*w szczeg6nosci udzialu w przygotowaniu koncepcji, metodyki. wykonaniu badan. interpretacji wynikow
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e

(miejscowos¢, data)
Andrzej Marchel
(imig i nazwisko)

OSWIADCZENIE

Jako wspétautor pracy pt. . Necessity of dural tenting sutures in modern neurosurgery:
protocol for a systematic review” oéwiadczam, iz moj wiasny wkiad merytoryczny
W przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi: przygotowanie koncepcji, interpretacji wynikow oraz nadzoru pracy.

Méj udziat procentowy w przygotowaniu publikacji okreglam jako 14 %.
Wkiad Lukasza Przepiorki w powstawanie publikacji okreslam jako 30 %,
(imi¢ i nazwisko kandydata do stopnia)
obejmowal on: przygotowanie koncepcji i metody, zbi6r danych oraz interpretacja wynikow

(merytoryczny opis wkiadu kandydata do stopnia w powstanie publikacji)*

Jednoczesnie wyrazam zgodg na wykorzystanie w/w pracy jako czgS¢ rozprawy doktorskiej

lek. Lukasza Przepiorki

(imig i nazwisko kandydata do stopnia) /

*w szezeg6lnodei udziatu w przygotowaniu koneepcji. metodyki, wykonaniu badan, interpretacji wynikow
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Warszawa, 05.06.2024

Przewodniczgca Rady Dyscypliny Nauk Medycznych
Sz. P. prof. dr hab. n. med. Hanna SZAJEWSKA
Warszawski Uniwersytet Medyczny

Szanowna Pani Profesor,

Zwracam sie z uprzejma pros$ba o wyrazenie zgody na dotgczenie skroconej wersji odwiadczen
autorow okreslajgcych wktad procentowy do mojej rozprawy doktorskiej. Praca doktorska w formie
opublikowanego cyklu publikacji jest badaniem wieloo$rodkowym, a artykuty naukowe, zawierajg
-wzglednie duzg liczbe (ponad 20 w kazdej pracy) wspétautoréw z réznych osrodkéw
neurochirurgicznych rozproszonych po catym kraju.

W zwigzku z powyzszym, aby upros$ci¢ proces formalny, uprzejmie prosze o mozliwosé ztozenia
skréconych wersji oswiadczen podpisanych przez kierownikéw wszystkich uczestniczgcych
oSrodkéw neurochirurgicznych.

Z gory dziekuje za rozwazenie mojej proshy.
Z powazaniem,

ok R,

lek. kukasz Przepidrka

Wyrazam zgode,

Promotor: Prof. dr hab. n. med. Przemystaw Kunert
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(miejscowosé, data)
Przemystaw Kunert
(imie i nazwisko)

OSWIADCZENIE

Jako promotor o$wiadczam, iz wklad merytoryczny FLukasza Przepiorki
w przygotowanie, przeprowadzenie i opracowanie badai w publikacjach pt. ,Prophylactic use
of dural tenting sutures in elective craniotomies in adults—is it necessary? A study protocol
for a multicentre, investigator- and participant-blinded randomised, parallel-group, non-
inferiority trial” oraz ,,Dural Tenting in Elective Craniotomies: A Randomized Clinical Trial”
jest znaczacy i upowazniajacy do wykorzystania w/w prac jako czesci rozprawy doktorskiej
lek. Lukasza Przepidrki. o KNI

i icz hirurgii
Oddziatu Kliniczpege NeuroC
Centralny Szpi}ﬁ Kiini CKWUM

promotor
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(miejscowos, data)
Przemystaw Kunert

(imig i nazwisko)

OSWIADCZENIE

Jako wspolautor pracy pt. ,Prophylactic use of dural tenting sutures in elective
craniotomies in adults—is it necessary? A study protocol for a multicentre, investigator- and
participant-blinded randomised, parallel-group, non-inferiority trial” o$wiadczam, iz mdj
wiasny wklad merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz
przedstawienie pracy W formie publikacji stanowi: przygotowanie koncepcji, metodyki,
interpretacji wynikow oraz nadzoru pracy.

Moj udziat procentowy w przygotowaniu publikacji okreslam jako 12 %.
Wkiad Lukasza Przepiorki w powstawanie publikacji okreslam jako 12 %,
(imig i nazwisko kandydata do stopnia)
obejmowat on: przygotowanie koncepcji i metody, zbior danych oraz interpretacja wynikow

(merytoryczny opis wkiadu kandydata do stopnia W powstanie publikacji)*

Jednocze$nie wyrazam zgodg na wykorzystanie w/w pracy jako czgé¢ rozprawy doktorskiej
lek. Lukasza Przepiorki

‘ RAERCWNHCA LIS
(imie i nazwisko kandydata do stopnia) Oddziatu Klinicznegh Ne

Centralny Szpital Kfjniczefy YCK WUM

(podpi;s o$wiadczajacego)

*w szezegdlnoscei udzialu w przy gotowaniu koncepcji, metodyki, wykonaniu badan. interpretacji wynikow
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&2 28 po224

(miejscowos¢, data)

Jan Fortuniak
(imig i nazwisko)

OSWIADCZENIE

Jako wspétautor pracy pt. ,,Prophylactic use of dural tenting sutures in elective
craniotomies in adults—is it necessary? A study protocol for a multicentre, investigator- and
participant-blinded randomised, parallel-group, non-inferiority trial” o$wiadczam, iz mdj
wlasny wklad merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz
przedstawienie pracy w formie publikacji stanowi: przygotowanie koncepcji, metodyki oraz
nadzoru pracy.

Méj udziat procentowy w przygotowaniu publikacji okre$lam jako 5 %.
Wkiad Lukasza Przepiorki w powstawanie publikacji okreslam jako 12 %,
(imie i nazwisko kandydata do stopnia)
obejmowal on: przygotowanie koncepcji i metody, zbior danych oraz interpretacja wynikow

(merytoryczny opis wkiadu kandydata do stopnia w powstanie publikacji)*

Jednoczesnie wyrazam zgodg¢ na wykorzystanie w/w pracy jako czg$¢ rozprawy doktorskiej
lek. Lukasza Przepiorki

(imig i nazwisko kandydata do stopnia)

T el

..................................................

(podpis oswiadczajacego)

*w szczeg6lnosci udziatu w przygotowaniu koncepcji. metodyki, wykonaniu badan, interpretacji wynikow
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(migjscowose, data)

Karol Wisnicwski
(imig i nazwisko)

OSWIADCZENIE

Jako wspétautor pracy pt. ,Prophylactic use of dural tenting sutures in elective
craniotomies in adults—is it necessary? A study protocol for a multicentre, investigator- and
participant-blinded randomised, parallel-group, non-inferiority trial” o$wiadczam, iz moj
whasny wkiad merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz
przedstawienie pracy w formie publikacji stanowi: przygotowanie koncepcji, metodyki oraz
nadzoru pracy.

Méj udzial procentowy w przygotowaniu publikacji okre§lam jako 5 %.

Wkiad Eukasza Przepiorki w powstawanie publikacji okreslam jako 12 %,
(imig i nazwisko kandydata do stopnia)
obejmowal on: przygotowanie koncepcji i metody, zbiér danych oraz interpretacja wynikow

(merytoryczny opis wkladu kandydata do stopnia w powstanie publikacji)®

Jednoczeénie wyrazam zgode na wykorzystanie w/w pracy jako czgé¢ rozprawy doktorskiej

lek. Eukasza Przepiorki
(imi¢ i nazwisko kandydata do stopnia)

*w szezeg6lnosei udzialu w przygotowaniu koncepeji, metodyki, wykonaniu badan, interpretacji wynikow
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KA (202

(mie/jscowoﬁé, data)

Emest Bobeff
(imi¢ i nazwisko)

OSWIADCZENIE

Jako wspdtautor pracy pt. ,Prophylactic use of dural tenting sutures in elective
craniotomies in adults—is it necessary? A study protocol for a multicentre, investigator- and
participant-blinded randomised, parallel-group, non-inferiority trial” o$wiadczam, iz moj
wiasny wkiad merytoryczny w przygotowanie, przeprowadzenie i opracowanie badai oraz
przedstawienie pracy w formie publikacji stanowi: przygotowanie koncepcji, metodyki oraz
nadzoru pracy.

Moj udzial procentowy w przygotowaniu publikacji okreslam jako 5 %.
Wkiad Lukasza Przepi6rki w powstawanie publikacji okreslam jako 12 %,
(imlg i nazwisko kandydata do stopnia)

obejmowat on: przygotowanie koncepcji i metody, zbiér danych oraz interpretacja wynikow
(merytoryezny opis wkladu kandydata do stopnia w powstanie publikacji)*

Jednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako czgSC rozprawy doktorskiej

lek. Lukasza Przepiorki
(imig | nazwisko kandydata do stopnia)

*+w szczegdlnosci udzialu w przygotowaniu koncepeji, metodyki, wykonaniu badan, interpretacji wynikow
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os2mses, 48 08 2024

......................

(miejscowosc, data)

Kamila Labedzka

(imig i nazwisko)

OSWIADCZENIE

Jako wspotautor pracy pt. ,Perioperative Practice Patterns of Craniotomies-Results of
a National Neurosurgical Survey in Poland” o$wiadczam, iz méj wlasny wklad merytoryczny
W przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi: przygotowanie manuskryptu, zbiér danych, interpretacja wynik6w
Mdj udzial procentowy w przygotowaniu publikacji okreslam jako 25 %.
Wklad Lukasza Przepi6rki w powstawanie publikacji okreslam jako 30 %,

(imig i nazwisko kandydata do stopnia)

obejmowal on: przygotowanie koncepcji i metodyki, zbior danych oraz interpretacja wynikow

(merytoryczny opis wkladu kandydata do stopnia w powstanic publikacji)*

Jednoczesnie wyrazam zgodg na wykorzystanie w/w pracy jako czg$¢ rozprawy doktorskiej
lek. Lukasza Przepiorki

(imi¢ i nazwisko kandydata do stopnia)

(podpis oswiadczajacego)

*w szczeg6lnosci udzialu w przygotowaniu koncepeji, metodyki, wykonaniu badan, interpretacji wynikoéw
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(miejscowosc, data)

Przemystaw Kunert
(imig i nazwisko)

OSWIADCZENIE

Jako wspotautor pracy pt. ,,Perioperative Practice Patterns of Craniotomies-Results of
a National Neurosurgical Survey in Poland” o§wiadczam, iz méj wiasny wkiad merytoryczny
w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi: przygotowanie koncepcji, metodyki, interpretacja wynikéw oraz nadzoru
pracy
Moj udziat procentowy w przygotowaniu publikacji okreslam jako 15 %.
Wkiad Lukasza Przepiorki w powstawanie publikacji okreslam jako 30 %,

(imig i nazwisko kandydata do stopnia)
obejmowat on: przygotowanie koncepcji i metodyki, zbiér danych oraz interpretacja wynikow

(merytoryczny opis wkladu kandydata do stopnia w powstanie publikacji)*

Jednocze$nie wyrazam zgode na wykorzystanie w/w pracy jako czg$¢ rozprawy doktorskiej

lek. Lukasza Przepiorki KIERSWHAK KLIGIKE
Oddziatu Klinigzpiege iyégrochirurgii
(imi¢ i nazwisko kandydata do stopnia) Centralny Sijt;’ﬁ Klipi KWUM

Prof. dr hab. jn. med. Przemystgw Kunert

(podpi{:s o$wiadczajgcego)

*w szezeg6lnosci udziatu w przygotowaniu koncepeji. metodyki, wykonaniu badan, interpretacii wynikéw
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Larnewo, M/ OF/207%

(miejscowos¢, data)

Katarzyna Wojtowicz
(imig i nazwisko)

OSWIADCZENIE

Jako wspotautor pracy pt. ,,Perioperative Practice Patterns of Craniotomies-Results of
a National Neurosurgical Survey in Poland” oswiadczam, iz méj wlasny wklad merytoryczny
w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi: interpretacja wynikow
Mo udziat procentowy w przygotowaniu publikacji okreslam jako 10 %.
Wkiad Lukasza Przepiorki w powstawanic publikacji okreslam jako 30 %,

(imie i nazwisko kandydata do stopnia)

obejmowal on: przygotowanie koncepcji i metodyki. zbior danych oraz interpretacja wynikow

(merytoryczny opis wkladu kandydata do stopnia w powstanie publikacjiy*
Jednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako czes¢ rozprawy doktorskiej
lek. Lukasza Przepiorki

(imig i nazwisko kandydata do stopnia)

(podpis o$wiadczajacego)

*w szczeg6lnosci udzialu w przygotowaniu koncepcji, metodyki, wykonaniu badan, interpretacji wynikow
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(miejscowos$¢, data)

Andrzej Marchel
(imig i nazwisko)

OSWIADCZENIE

Jako wspotautor pracy pt. ,,Perioperative Practice Patterns of Craniotomies-Results of
a National Neurosurgical Survey in Poland” o$wiadczam, iz m6j whasny wkiad merytoryczny
w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi: przygotowanie koncepcji oraz nadzér pracy
Méj udziat procentowy w przygotowaniu publikacji okreslam jako 5 %.
Wkiad Lukasza Przepiérki w powstawanie publikacji okreslam jako 30 %,

(imie i nazwisko kandydata do stopnia)

obejmowal on: przygotowanie koncepeji i metodyki, zbior danych oraz interpretacja wynikow

(merytoryczny opis wkladu kandydata do stopnia w powstanie publikacji)*

Jednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako czgs¢ rozprawy doktorskiej
lek. Lukasza Przepiorki

(imie i nazwisko kandydata do stopnia)

(pHdpis oswiadczajacego)

*w szczegblnosei udziatu w przy gotowaniu koncepeji. metodyki, wykonaniu badan. interpretacji wynikdw
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(miejscowos$é, data)
Katarzyna Wojtowicz
(imig i nazwisko)

OSWIADCZENIE

Jako wspblautor pracy pt. ,,Prophylactic Dural Tenting in Elective Craniotomies: A
Randomized Clinical Trial" o$wiadczam, iz m¢j wlasny wklad merytoryczay
w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi: przygotowanie koncepcji, metodyki oraz nadzoru pracy.

Moj udziatl procentowy w przygotowaniu publikacji okreslam jako 5 %.
Wkiad Lukasza Przepiorki w powstawanie publikacji okreslam jako 23 %,
(imie i nazwisko kandydata do stopnia)
obejmowal on: przygotowanie koncepcji i metody, zbior danych oraz interpretacja wynikow

(merytoryczny opis wkiadu kandydata do stopnia w powstanie publikacji)*

Jednoczesnie wyrazam zgodg na wykorzystanie w/w pracy jako czg$¢ rozprawy doktorskiej
lek. Lukasza Przepidrki

(imig i nazwisko kandydata do stopnia)

*w szczeg6lnosei udzialu w przy gotowaniu koncepcji, metodyki, wykonaniu badafi, interpretacji wynikow
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LAE 25 4120,

(maejscowodd, data)

Karol Wignicwski
(imig i nazwisko)

OSWIADCZENIE

Jako wspdlautor pracy pt. ,Prophylactic Dural Tenting in Elective Craniotomies: A
Randomized Clinical Trial® ofwiadczam, iz m6j wlasny wkiad merytoryczny
W przygotowanie, przeprowadzenie i opracowanie badaf oraz przedstawienie pracy w formie
publikacji stanowi: przygotowanie koncepcji, metodyki oraz nadzoru pracy.

Moj udzial procentowy w przygotowaniu publikacji okreslam jako 5 %.
Wkiad Lukasza Przepiorki w powstawanie publikacji okreslam jako 23 %,
(irmig § narwisko kandyduss do stopnis)
obcjmowat on: przygotowanie koncepcji i metody, zbior danych oraz interpretacja wynikow
(merysorycamy opis whiady kandydats do siopaia w p poblikaciiy*

Jednoczednie wyrazam zgode na wykorzystanie w/w pracy jako czgé¢ rozprawy doktorskie)
Iek. Lukasza Przepiorki
(imig | sarwisko kandydata 6o siopeia)

wm@m&uﬁduwmmmmmWLWyﬁ.wmduhMmﬁwyﬁuw
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Lty G-ta20

(miejscowo$, data)

Emest Bobeff
(imi¢ i nazwisko)

OSWIADCZENIE

Jako wspétautor pracy pt. ,,Prophylactic Dural Tenting in Elective Craniotomies: A
Randomized Clinical Trial" o$wiadczam, iz méj wlasny wklad merytoryczny
W przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi: przygotowanie koncepcji, metodyki oraz nadzoru pracy.

Moj udzial procentowy w przygotowaniu publikacji okreslam jako 5 %.
Wkiad Lukasza Przepiorki w powstawanie publikacji okreslam jako 23 %,
(imig | nazwisko kandydata do stopnia)
obejmowat on: przygotowanie koncepcji i metody, zbiér danych oraz interpretacja wynikéw
(merytoryczny opis wkladu kandydata do stopnia w powstanie publikacji)*

Jednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako cze$é rozprawy doktorskiej
lek. Lukasza Przepiorki
(imig | nazwisko kandydata do stopnia)

Zr;fﬁ/’ﬁoé/ ............ ;

*w szczegblnosci udzialu w przygotowaniu koncepcji, metodyki, wykonaniu badan, interpretacji wynikow
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11. PiSmiennictwo do rozdzialéw w jezyku polskim

Pis$miennictwo dotyczace opublikowanych prac stanowi integralng czes$¢

odpowiednich publikaciji.

10.
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12. Spis tabel

Tabela 1. Pierwszorzedowe i drugorzedowe punkty koncowe badania w analizie

wynikéw w grupach wyodrebnionych zgodnie z zaplanowanym leczeniem (ang.

intention-to-treat [ITT] analySiS) ......ccuoieiiiiii e

Tabela 2. Pierwszorzedowe i drugorzedowe punkty koncowe badania w analizie

wynikéw w grupach wyodrebnionych zgodnie z protokotem badania (ang. per

ProtoCol [PP] @NalYSIS) ....ccueiieiieiieie e

Tabela 3. Pierwszorzedowe i drugorzedowe punkty koncowe badania w analizie

wynikow w grupach wyodrebnionych zgodnie z zastosowanym postepowaniem

(ang. as treated [AT] @nalYSiS).....c.coeiieiieiiiiieii e
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