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»Jedynym sposobem na osiggniecie niemozliwego jest wiara, Ze jest to mozliwe”. — Charles
Kingsleigh

Sktadam serdeczne podziekowania dla Pana Profesora Jana Zabrzynskiego
za poswiecony czas i nieocenionq pomoc w realizacji pracy.

str. 3



Spis tresci:

T Sy =Y o TP PPPPPPPPPPPRE 5
2. Epidemiologia ztaman MIEANICY .....cccuuiiiiiiiie e e e s e e s b e e e s s rraeeeean 6
3. Klasyfikacja ztaman panewki stawu biodrowego i pierscienia miednicy ......ccccceevvcieeeiriieeeiiccieeennnns 7
4. Urazy towarzyszgce ztamaniom panewki stawu biodrowego i pierscienia miednicy..........cc.c......... 11
5. Wptyw pandemii COVID-19 na epidemiologie ztaman miedniC........cccceevcvveeiiciieeeciiieee e, 13
T O I o T [ oY PSR 14
7. Streszczenie artykutOw oryginalnyCh .......ecie i 14

FAN Y ] oYY =10 T [V SRS 14

FAN Y ] oYY =410 T [0V | RSP 16
B WWNHOSKI ..ttt b e b e s bt s a e et e bt e bt e e bt e s bt e ea b e et e et e e be e b e e beeehee et e eareenreen 17
S Y (TS Jo7.2 =] o 1= PP PP PR PPRT O 18
O T U oY 4 =1 PP PPPPPPRPPPRS 19
B =T o] [ To == - TP PSPPSR 21
12. Publikacje bedace przedmiotem rozprawy doktorski€].......c.cccvvciveiiiciiiiiiiiiee e 25
13. Oswiadczenia wspOtautorOW PUBIIKAC]i ..eeeievrieeiciiiie et e e s e e 62
4o To I oY 0 R [ =T oY=y A Zovd o 1] SRR 82

str. 4



1. Wstep

Sposréd wszystkich urazéw kostnych okoto 3% stanowig ztamania miednicy. Wigzg sie one z
wysoka zachorowalnoscig, Smiertelnoscig i wysokimi kosztami leczenia [1] . Ztamania miednicy
stanowig coraz wieksze wyzwanie kliniczne ze wzgledu na intensywny rozwdj transportu
samochodowego i sg trzecig najczestszg przyczyng zgondw w wypadkach komunikacyjnych, w

kolejnosci po urazach centralnego uktadu nerwowego i urazach klatki piersiowej [2,3].

Wiekszos¢ tych ztaman jest wynikiem tepych urazéw o duzej energii, takich jak: wypadki
drogowe, upadki z wysokosci. Ztozone ztamania pierscienia miednicy i panewki stawu
biodrowego stanowig od 5% do 16% wszystkich ztaman miednicy, a podawane w literaturze
wskazniki $miertelnosci wynoszg od 1.5% do 13% [4,5]. Duze sity moga prowadzi¢ do
rozerwania pierscienia miednicy, co obserwuje sie w okoto 13-17% wszystkich przypadkow
obejmujgcych ztamania miednicy i jest to stan potencjalnie zagrazajacy zyciu [6—13]. W$réd
pacjentdw z urazami wielonarzgdowymi uwaza sie, ze gtdbwnym czynnikiem prowadzgcym do
zwiekszonego ryzyka Smiertelnosci jest mozliwo$é krwawienia z uszkodzonych naczyn
krwionosnych (gtéwnie splotéw zylnych), z powodu dziatania sit scinajgcych i mozliwego
uszkodzenia odtamami kostnymi [14,15]. Innymi czynnikami powodujgcymi wzrost
Smiertelnosci u pacjentdw sg obecnos¢ wstrzasu, lub $pigczki pourazowej oraz towarzyszace
urazy gtowy i klatki piersiowej [16] . Szacuje sie, ze mediana kosztéw leczenia urazéw miednicy
wynosi okofo 29 425 euro na pacjenta w krajach rozwinietych [17]. W przypadku niestabilnych
ztaman miednicy, jedynie okoto 65% pacjentéw odzyskuje zdolno$¢ do zachowania
niezaleznosci w codziennych czynnosciach , ponadto okoto 58% pacjentow nie moze powrdécic
do wczesniej wykonywanego zawodu [18]. Analiza poszczegdlnych czynnikéw zwigzanych z
urazami miednicy ma kluczowe znaczenie dla okreslenia dziatan powodujacych redukcje
Smiertelnosci, zachorowalnosci oraz poprawe jakosci zycia pacjentéw, ktérzy doswiadczyli

tego powaznego urazu.
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2. Epidemiologia ztaman miednicy

Wysokoenergetyczne ztamania s zazwyczaj spowodowane urazami jak: wypadki
samochodowe, wypadki przemystowe i upadki z wysoko$ci, zwtaszcza w mtodszej populacji
[16,19-21]. Z kolei w starszej populacji, sg one spowodowane urazami o niskiej energii, takimi
jak upadki jednopoziomowe i czesto sg zwigzane z zaawansowang osteoporozg [22,23]. U
nastolatkdw wystepujg rowniez urazy miednicy, lecz sg to przewaznie urazy sportowe (np.
ztamania awulsyjne goérnych lub dolnych kolcéw biodrowych, ztamanie awulsyjne skrzydta
kosci biodrowej, ztamanie awulsyjne guza kulszowego)[24,25]. Istniejg podobierstwa w grupie
pacjentéw pediatrycznych i dorostych pod wzgledem ztaman miednicy doznanej w wyniku
politraumy oraz czesto$ci wystepowania towarzyszacych urazéw jamy brzusznej[26,27].
Wspodtczynniki $miertelnosci w tych grupach sg podobne[26,27]. Dodatkowo, ztamania
miednicy stanowig coraz wieksze wyzwanie kliniczne ze wzgledu na intensywny rozwdj

transportu drogowego i logistyki .

W swoim badaniu Ferede i wsp. oceniajgc populacje pacjentdw w Etiopii wykazali, ze 56.3%
ztaman miednicy jest spowodowanych wypadkami drogowymi, a 28% upadkami z
wysokosci[28] . Z kolei w Wielkiej Brytanii Giannoudis i wsp. zauwazyli, ze 62.9% przypadkdw
ztaman miednicy byto spowodowanych wypadkami samochodowymi, a 30.6% upadkami z
wysokosci[29] . Dane z Tajwanu przedstawione przez Yang i wsp. pokazujg, ze ztamania
miednicy byly spowodowane w 62% wypadkami komunikacyjnymi, a w 10% upadkami z
wysokosci[30] . Demetriades i wsp. wykazali najwyzszg czesto$é wystepowania ciezkich
ztaman miednicy w grupie obrazen motocyklowych (15.5%) w pordéwnaniu z urazami
samochodowymi (10.2%) i upadkami z wysokosci (12.9%)[31] . Ztamania miednicy stanowig
od 3% do 8% wszystkich ztaman, w zaleznosci od literatury, lecz sg najbardziej
traumatyzujgcymi urazami w praktyce ortopedycznej, stwarzajgcymi realne zagrozenie dla
zycia pacjenta[20]. Wspdtczynnik Smiertelnosci wewnatrzszpitalnej, w zaleznosci od
towarzyszacych urazéw, waha sie od 4% do 28%[16,32,33]. Dodatkowo, moze sie rézni¢ w
zaleznosci od wyspecjalizowania osrodkow i mozliwosci szybkiego oraz kompleksowego
leczenia urazéw . Istotny jest fakt, ze wspdtczynniki smiertelnosci i liczba powiktan wzrasta

wraz z wystepowaniem towarzyszacych urazéw[34]. Wiekszos¢ zgondw u pacjentow ze
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ztamaniami miednicy nie jest spowodowana samym ztamaniem miednicy, lecz towarzyszacymi

urazami[35] .

3. Klasyfikacja ztaman panewki stawu biodrowego i pierscienia miednicy

Miednica jest elastycznym uktadem o ksztatcie pierscienia, ktéry sktada sie ze stawow
krzyzowo-biodrowych, spojenia tonowego i struktur kostnych, w tym kosci biodrowych i kosci
krzyzowej. Ze wzgledu na silne struktury wiezadtowe, ktére utrzymujg integralnosc¢ pierscienia
miednicy, jest to wysoce stabilny i odporny mechanicznie kompleks. Jedynie urazy o duzej
energii s w stanie doprowadzic¢ do jego przerwania . Wiele typow ztaman miednicy moze by¢
leczona zachowawczo, natomiast kluczowe jest przeprowadzenie kompleksowego badania
pacjenta. Skupienie sie na towarzyszacych urazach moze poméc w leczeniu pacjentéw i ich

powrotu do zdrowia, ale takze zredukuje wskaznik Smiertelnosci.

Istniejg dwie gtdéwne klasyfikacje ztaman pierscienia miednicy powszechnie stosowane w
praktyce: Young-Burgess i AO/OTA (The AO Foundation/Orthopaedic Trauma

Association)(Tab. 1).

Tab. 1. Klasyfikacja ztaman pierscienia miednicy wg Young- Burgess i AO/OTA.

Klasyfikacja wg Young-Burgess | Klasyfikacja AO/OTA
Kierunek Opis Typ Opis
dziatania sit
Kompresja Rozejscie sie Typ A Uszkodzenie
przod- tyt spojenia lub czesciowe (lub
(APC) ztamanie kosci nieprzemieszczone)

tonowych: tuku tylnego -

stabilne

| — rozejscie

spojenia< 2.5

cm

Il - rozejscie

spojenia > 2.5

cm. Rozejscie

przedniego

stawu
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krzyzowo-
biodrowego
(Sh). Tylne
wiezadta
krzyzowo-
biodrowe
nienaruszone.
Zerwanie
wiezadet
krzyzowo-
kolcowych i
krzyzowo-
guzowych.

Il - Zerwanie
przednich i
tylnych
wiezadet S|

(zwichniecie SI).

Zerwanie
wiezadet
krzyzowo-
kolcowych i
krzyzowo-
guzowych.

Boczna
kompresja
(LC)

Poprzeczne
ztamanie gatezi
kosci tonowej,
uraz po tej
same;j stronie
lub po stronie
przeciwnej do
strony tylnej:

| - Ukosne lub
poprzeczne
ztamanie gatezi
kosci tonowej i
kompresyjne
zfamanie
przedniej czesci
skrzydta
krzyzowego po

Typ B

Czesciowe ztamanie
tuku tylnego —
czesciowo stabilne

Podtypy:

- B1 Jednostronne,
czesciowe
uszkodzenie tuku
tylnego, rotacja
zewnetrzna

- B2 Jednostronne,
czesciowe
uszkodzenie tuku
tylnego, rotacja
wewnetrzna(B2.1
Przednie ztamanie
kompresyjne kosci
krzyzowej, B2.2
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tej samej
stronie.

Il - Ztamanie
gatezi kosci
tonowej i
kompresyjne
ztamanie tylnej
czesci kosci
biodrowej po
tej samej
stronie
(ztamanie
potksiezycowat
e).

I -
Kompresyjne
zfamanie
boczne po tej
samej stronie +
przeciwlegte
ztamanie typu
»otwarta
ksiega” (APC Ill).

Czesciowe
ztamanie/podwichnie
cie stawu krzyzowo-
biodrowego, B2.3
Niepetne ztamanie
kosci biodrowej
tylnej)

- B3 Obustronne,
czesciowe zerwanie
tuku tylnego (B3.1
Obustronne B1, B3.2
B1+B2,B3.3
Obustronne B2)

Rozciecie
pionowe
(VS)

Rozejscie sie
spojenia
tonowego lub
przemieszczenie
pionowe w
kierunku
przednim lub
tylnym, zwykle
przez staw
krzyzowo-
biodrowy, ale
Czasami przez
kos¢ krzyzowa
lub skrzydto
kosci biodrowej

Typ C

Catkowite
uszkodzenie tuku
tylnego - niestabilne

Ztozony
mechanizm
(CM)

Ztozony wzér
urazu, przy
czym
najczestszym
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jest potgczenie
typu LC/VS

Ponadto, wyrdzniamy klasyfikacje ztaman panewki stawu biodrowego, powszechnie
stosowang w praktyce: Judet i Letournel (Tab. 2).

Tab. 2. Podziat ztaman panewki stawu biodrowego wedtug Judet i Letournel.

Podstawowe wzorce Powigzane wzorce
Ztamanie Sciany tylnej Ztamanie $ciany i kolumny tylnej
Ztamanie kolumny Ztamanie poprzeczne i $ciany

tylnej tylnej
Ztamanie Sciany Ztamanie typu T
przedniej
Ztamanie kolumny Przednia $ciana/ kolumna
przedniej
Ztamanie poprzeczne Ztamanie obu kolumn

Szczegdtowy opis klasyfikacji Judet i Letournel - podstawowe wzorce:

1. Ztamana $ciana tylna: najczestszy typ (25%)

2. Ztamana kolumna tylna: ztamanie zaczyna sie na szczycie wciecia kulszowego
wiekszego, przechodzi przez powierzchnie stawowg i powierzchnie czworoboczng,
przecina dolng gataz kosci tonowej (czestos¢ wystepowania 3 do 5%). Gorny peczek
naczyniowo-nerwowy posladka moze zosta¢ uwiezniety w miejscu ztamania.

3. Ztamana Sciana przednia: ztamanie zaczyna sie ponizej AlIS i koriczy sie na wcieciu
kulszowo-tonowym.

4. Ztamana kolumna przednia: to ztamanie oddziela przednig granice kosci bezimiennej
od nienaruszonej kosci biodrowe;j.
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5. Ztamanie poprzeczne: ztamanie zaréwno przedniej, jak i tylnej kolumny.

Szczegdtowy opis klasyfikacji Judet i Letournel - powigzane wzorce:

1. Ztamanie Sciany i kolumny tylnej: gtowa kos$ci udowej czesto zwichnieta poza staw
biodrowy. Przerwanie linii biodrowo-piszczelowej, tylnej granicy kosci bezimiennej i
sciany tylne;j.

2. Ztamanie poprzeczne i Sciany tylnej: stanowi okofo 20% ztaman panewki stawu
biodrowego.

3. Ztamanie typu T: Ztamanie poprzeczne plus dolna pionowa linia ztamania (trzon T).
Moze by¢ zwigzane ze ztamaniem tylnej Sciany, ktére ma najgorsze rokowanie ze
wszystkich podgrup.

4. Przednia $ciana/ kolumna: ztamanie kolumny jest czestsze niz Sciany. Pierwotna linia
ztamania jest przednia, podczas gdy linia ztamania wtdérnego przechodzi przez
powierzchnie stawowa do tylnej granicy. Objaw mewy widoczny jest na zdjeciu
rentgenowskim.

5. Ztamanie obu kolumn: jest to najczesciej kojarzony typ. Oznacza ztamang panewke
stawowa, ktdra catkowicie odtgczyta sie od szkieletu osiowego.

4. Urazy towarzyszace ztamaniom panewki stawu biodrowego i pierscienia miednicy

Ze wzgledu na ztozonosé urazéw, pacjenci, ktérzy doznali ztamania miednicy, pozostajg w
sferze zainteresowania nie tylko ortopedy, ale takie interdyscyplinarnego zespotu
specjalistow. Poole i wsp. zaprezentowali w swojej pracy grupe 348 pacjentéw przyjetych do
szpitala z powodu ztamarn miednicy, w ktérej tylko 32 pacjentéw (9%) miato izolowane
ztamanie miednicy[36] . Ztamania miednicy czesto wystepujg z innymi towarzyszgcymi
urazami, a w szczegdlnosci: urazami tkanek miekkich okotomiednicznych, urazami brzucha,
ztamaniami w obrebie koniczyn gornych i dolnych, urazami klatki piersiowe], centralnego
uktadu nerwowego [19,30,31,37]. Oprdcz urazdow w obrebie pierscienia miednicy, tzw. trauma
team musi stawi¢ czota m.in. urazom w obrebie duzych naczyn krwionosnych, narzagdéw jamy

brzusznej, nerwow, pecherza moczowego i innych struktur.

Prognozy dotyczgce przezycia ofiary wypadku sg niejasne i zalezg gtdwnie od towarzyszgcych

urazow. Co wiecej, poczatkowy stan pacjenta scharakteryzowany na podstawie skali GCS
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(Glasgow coma scale), pojemnosci sercowo-oddechowej (wartos¢ cisnienia skurczowego > 90
mmHg), wieku pacjenta i typu ztamania, determinujg rodzaj leczenia i mozliwe interwencje
chirurgiczne. Wysoka s$miertelnos¢ jest gtdwnie przypisywana wysokiej niestabilnosci
hemodynamicznej, z powodu przerwania naczyn zylnych i tetniczych okolicy ztamania, ztaman
otwartych, urazéw centralnego uktadu nerwowego, klatki piersiowej, okolicy moczowo-
ptciowej i niewydolnosci wielonarzadowej[11,2,14]. Porédwnujac zfamania miednicy
wystepujgce réwnolegle z towarzyszgcymi urazami w réznych krajach, jedng z najmtodszych
populacji zaobserwowano w Etiopii ze $rednig wieku 31 lat (zakres 15-35 lat) i przewagg
mezczyzn (87.5[28]%)[28]. Z drugiej strony Buller i wsp. podali, ze badana populacja 0séb ze
ztamaniami w obrebie miednicy w Miami, Stany Zjednoczone, miata sredni wiek 64 lat £ 25 lat,
z czego 69.7% stanowity kobiety[38] . Demetraides i wsp. w swoim badaniu populacji miasta
Los Angeles, Stany Zjednoczone, w grupie ponad 1500 pacjentow ze ztamaniami miednic,
odnotowali stosunek 60.6% mezczyzn do 39.4% kobiet[31] . W badaniu populacji Etiopii,
Ferede i wsp., zaobserwowali nastepujgce dodatkowe urazy towarzyszgce ztamaniom
miednic: obrazenia koriczyn dolnych 35.9%, koriczyn gérnych 18.8%, obrazenia jamy brzuszne;j
25%, obrazenia klatki piersiowej 17.2%, obrazenia pecherza moczowego 3.1%, obrazenia
cewki moczowej 20.3%, urazy kregostupa 9.4%, urazy gtowy 18.8% i urazy centralnego uktadu
nerwowego 9.4%([28] . Autorzy podali, ze u 56.3% pacjentow ze ztamaniami miednicy

stwierdzono ztamania typu Tile A, u 31.3% typu Tile B, a u 12.5% typu Tile C [28].

Ztamania miednicy stanowig coraz wieksze wyzwanie kliniczne i wymagajg podejscia
multidyscyplinarnego. Biorgc pod uwage ztozong nature urazéw o duzej energii, pacjenci
ktdrzy doznali ztamania miednicy, pozostajg w sferze zainteresowania nie tylko ortopedy, ale
takze interdyscyplinarnego zespotu specjalistow. Interdyscyplinarny zespét: chirurgéw
urazowych, chirurgédw ogodlnych, radiologéw (interwencyjnych), anestezjologéw i lekarzy
intensywnej terapii, powinien by¢ zaangazowany w protokdt diagnostyczny i leczniczy ztaman
miednicy z urazami wspdtistniejgcymi. Epidemiologia ztaman miednic jasno wskazuje, ze

obecnos$¢ dodatkowych urazéw wigze sie z obnizonymi wskaznikami przezycia.
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5. Wptyw pandemii COVID-19 na epidemiologie ztaman miednic.

Na poczatku 2020 roku rozpoczeta sie globalna pandemia koronawirusa, pdzniej znanego jako
COVID-19. Wedtug danych Swiatowej Organizacji Zdrowia prawie 800 000 000 pacjentéw
cierpiato na te chorobe, a do kwietnia 2024 roku odnotowano tgcznie ponad 7 000 000 zgondw
na $wiecie [39]. Wiele szpitali zostato zmuszonych do wprowadzenia nowych planéw dziatania
i zmierzenia sie z ogromnymi zmianami dotyczacymi personelu oraz ograniczeniami w

dostepnosci lekow, sprzetu medycznego.

W zakresie traumatologii ukazato sie jedynie kilka publikacji dotyczgcych wptywu pandemii
COVID-19 na ztamania blizszego konca kosci udowej. W swojej pracy Anusitviwat i wsp. nie
stwierdzili istotnych réznic w czasie trwania operacji zespolenia blizszego korica kosci udowej
pomiedzy grupg w okresie pandemii oraz przed jej wystgpieniem[40]. Ponadto, w dwdch
pracach oryginalnych, Anusitviwat i wsp. oraz Amzallag i wsp. zgodnie stwierdzili, ze pacjenci
operowani z powodu ztaman blizszej cze$ci kosci udowej w czasie pandemii odbywali krétsze
pobyty w szpitalu, w poréwnaniu z danymi sprzed pandemii . Uzasadnili to krétszym okresem
rehabilitacji pooperacyjnej, ze wzgledu na ograniczenia epidemiologiczne, a takze
zmniejszeniem obcigzenia pracg personelu, w zwigzku z odwotaniem zabiegéw

planowych([40,41] .

Nieliczne publikacje dotyczace epidemiologii ztaman miednic pokazaty, ze wystgpity pewne
réoznice w mechanizmie urazow, natomiast czestosci ich wystepowania, profil pacjentéw,
profil urazéw dodatkowych wydajg sie by¢ spdjne w trakcie okresu pandemii jak i sprzed
pandemii. Autorzy jednej z prac wskazujg, ze liczba i odsetek oséb wymagajacych leczenia
operacyjnego w ztamaniach miednicy w Irlandii pozostaty stabilne[42]. Runtz i wsp.
zaobserwowali zmniejszenie liczby ztaman korczyn i miednicy u pacjentéw w wieku 65 lat i

starszych podczas okresu pandemii[43] .

Dziedzina transfuzjologia réwniez zmienita charakterystyke w trakcie pandemii. Redukcje
przetoczen krwi mozna wyjasni¢ bardziej restrykcyjnymi przepisami dotyczgcymi transfuzji
krwi, ze wzgledu na masowy wzrost liczby transfuzji krwi u ciezko chorych pacjentéw z COVID-

19[44] .
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6. Cel pracy

Celem pracy jest analiza ztaman miednicy w grupie pacjentdw leczonych operacyjnie poprzez
otwartg repozycje i stabilizacje wewnetrzng ztaman, ze szczegélnym uwzglednieniem okresu

pandemii COVID-19.

Szczegotowe cele:

1. Ocena wptywu réznych czynnikéw (wartos$¢ wskaznika BMI, liczba dni hospitalizacji,
przetoczenie krwi, czas trwania operacji) na leczenie pacjentéw, ktérzy doznali
ztamania pierscienia miednicy w wyniku urazu izolowanego lub politraumy.

2. Ocena wptywu pandemii COVID-19 na epidemiologie urazéw miednicy i panewki

stawu biodrowego leczonych operacyjnie.

7. Streszczenie artykutéw oryginalnych

Artykut oryginalny |

“The Association between BMI, Days Spent in Hospital, Blood Loss, Surgery Time and

Polytrauma Pelvic Fracture—A Retrospective Analysis of 76 Patients”

Cel: Ocena wptywu réznych czynnikéw (wartos¢ wskaznika BMI, liczba dni hospitalizacji,
przetoczenie krwi, czas trwania operacji) na leczenie pacjentéw, ktorzy doznali ztamania

pierscienia miednicy w wyniku urazu izolowanego lub politraumy.

Materiat i metody: Do badania wigczono 76 kolejnych pacjentéw przyjetych do kliniki w latach
2017-2022 celem operacji ztamania pierscienia miednicy. Kryteriami wtgczenia byty: ztamania
miednicy i wskazania do leczenia operacyjnego (typy ztaman: LCIl i Ill, APC Il i Ill oraz VS).

Kryteriami wykluczenia byty: leczenie nieoperacyjne ztaman pierscienia miednicy, ztaman
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panewki stawu biodrowego i ztamania wymagajgce pierwotnej catkowitej
endoprotezoplastyki stawu biodrowego (THA) oraz ztamania okotoprotezowe panewki stawu
biodrowego. Zgromadzono dane demograficzne, w tym: wiek, pteé, rodzaj ztamania wedtug
klasyfikacji Young-Burgess, data urazu i operacji, dostep chirurgiczny i metoda stabilizacji
operacyjnej, mechanizm urazu, wspotistniejgce urazy, wskaznik masy ciata (BMl), przetoczenia

krwi, liczbe dni hospitalizacji i czas trwania operacji.

Wyniki: Analiza statystyczna wykazata istotne réznice miedzy populacjg mezczyzn i kobiet w
zakresie wskaznika BMI (p=0.01223), natomiast nie stwierdzono statycznie istotnych réznic w
zakresie czasu trwania operacji (p=0.8104), przetoczen krwi (p=0.8066) i dtugosci hospitalizacji
(p=0.5628). U pacjentéw z wyzszym wskaznikiem BMI czesciej wystepowaty ztamania o typie
APCIIi APCIII (p =0.012). Z drugiej strony, nie stwierdzono istotnych réznic w dtugosci operacji
(p=0.06), dtugosci hospitalizacji (p=0.12) i przetoczeniach krwi (p=0.75) w grupie
poszczegdlnych typdw morfologicznych ztaman pierscienia miednicy. W badanej grupie az 47
pacjentéw miato wspodtistniejgce urazy i zostato zakwalifikowanych jako pacjenci z urazem
wielonarzgdowym, tzw. politrauma. Pacjenci, ktérzy doznali urazu pierscienia miednicy w
mechanizmie politraumy, charakteryzowali sie wiekszg, statystycznie istotng, liczbg
przetoczonych jednostek krwi (1.02 jednostki w porédwnaniu do 0.55 jednostki). Czas
hospitalizacji byt rowniez dtuzszy w poréwnaniu do grupy z izolowanymi urazami (5.84 dnia w

poréwnaniu do 3.58 dnia), (odpowiednio p =0.01i p =0.001).

Whioski: Pacjenci z urazami wielonarzgdowymi, tzw. politrauma, ktérzy doznali urazu
pierscienia miednicy, sg narazeni na ryzyko wiekszej liczby przetoczernn krwi w okresie
okotooperacyjnym i dtuzszego czasu hospitalizacji. Ponadto wskaznik BMI koreluje z morfologia

ztamania pierscienia miednicy w klasyfikacji Young-Burgess.
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Artykut oryginalny Il

“Impact of COVID-19 pandemic outbreak on pelvic trauma surgical management”

Cel: Ocena wptywu pandemii COVID-19 na epidemiologie ztaman miednicy i panewki stawu

biodrowego leczonych operacyjnie.

Materiat i metody: Do badania wtgczono 132 kolejnych pacjentdéw przyjetych celem leczenia
operacyjnego ztamania miednicy w latach 2019-2022, selekcjonujgc grupe sprzed wybuchu
pandemii COVID-19 (2019-2020) i z okresu pandemii COVID-19 (w Polsce w latach 2020-2022).
Kryteriami wtaczenia byty: ztamania miednicy i wskazania do leczenia operacyjnego (LC Ili lll,
APC Ili lll, VS), ztamania panewki stawu biodrowego z przemieszczeniem wiekszym niz 2 mm,
niestabilne typy ztaman (np. ztamanie tylnej sciany obejmujgce ponad 40-50%). Kryteriami
wykluczenia byty: nieoperacyjne leczenie ztaman miednicy, ztamania wymagajgce pierwotnej
catkowitej endoprotezoplastyki stawu biodrowego (THA) oraz okotoprotezowe ztamania
panewki stawu biodrowego. Zgromadzono retrospektywnie dane demograficzne, dotyczace
rodzaju ztamania wedtug klasyfikacji Younga-Burgess, AO i Letournel-Judet, daty urazu i
operacji, dostepu operacyjnego i metod stabilizacji, mechanizmu urazu, urazéw
wspotistniejacych, wskaznika masy ciata (BMI), transfuzji krwi, liczby dni spedzonych w

szpitalu i czasu trwania operacji.

Wyniki: Analizowana grupa w okresie pandemii COVID-19 skfadata sie z 91 pacjentéw, 50
pacjentéw wymagajgcych stabilizacji operacyjnej panewki stawu biodrowego i 41 pacjentéw
wymagajgcych stabilizacji pierscienia miednicy. Wartosci BMI nie wykazaty istotnych réznic w
podgrupach ztaman panewki i pierscienia miednicy (p=0.9510). Pacjenci ze ztamaniami
panewki wymagali transfuzji wiekszej liczby jednostek krwi (p<0.0001) w poréwnaniu ze
ztamaniami pierscienia miednicy. Ponadto, leczenie operacyjne ztaman panewki trwato dtuzej
(p<0.0001) w poréwnaniu ze ztamaniami pierscienia miednicy. Dtuzej trwaty rowniez pobyty
pacjentéw w szpitalu w grupie ztaman panewki stawu biodrowego (p=0.042). Grupe pre-

COVID-19 stanowifo 41 pacjentéw, 17 pacjentéw operowanych z powodu ztamania panewki
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stawu biodrowego i 24 z powodu ztamania w obrebie pierscienia miednicy. Analizujgc
ztamania pierscienia miednicy, wartosci BMI nie wykazaty istotnych réznic w podgrupach pre-
COVID i COVID (p=0.7384), podobnie jak czas trwania operacji (p=0.2012). Pacjenci leczeni
operacyjnie w okresie pandemii COVID spedzali mniej dni w szpitalu w okresie

okotooperacyjnym (p<0.0001) i wymagali mniejszej ilosci transfuzji krwi (p=0.0401).

Whioski: Pandemia COVID-19 miata wptyw na epidemiologie ztaman miednicy i panewki stawu
biodrowego u pacjentéow leczonych operacyjnie. W okresie COVID-19 pacjenci ze ztamaniami
panewki stawu biodrowego wymagali wiekszej liczby transfuzji jednostek krwi w poréwnaniu
ze ztamaniami pier$cienia miednicy, a ponadto, czas trwania zespolen ztaman panewki stawu
biodrowego byt dtuzszy, podobnie jak okres hospitalizacji. Poréwnujgc okres COVID-19 z
czasem sprzed wybuchu pandemii, pacjenci w okresie pandemii pozostawali w szpitalu przez

mniejszg ilo$¢ dni i otrzymywali mniejszg ilos¢ przetoczen krwi.

8. Whioski

1. Pacjenci z politrauma, ktérzy doznali urazu pierscienia miednicy, sg narazeni na ryzyko
wiekszej liczby przetoczen krwi w okresie okoftooperacyjnym i dtuiszy czas
hospitalizacji.

2. Wskaznik BMI koreluje z morfologig ztamania pierscienia miednicy w klasyfikacji Young-
Burgess — osoby otyte majg wiekszg predyspozycje do ztaman typu APC 11 i APCIII.

3. Pandemia COVID-19 miata wptyw na epidemiologie ztaman miednicy i panewki stawu
biodrowego u pacjentdw leczonych operacyjnie.

4. W okresie COVID-19 pacjenci ze ztamaniami panewki stawu biodrowego wymagali
wiekszej liczby transfuzji jednostek krwi, wydtuzony byt czas operacji ztaman panewki
stawu biodrowego, podobnie jak okres hospitalizacji.

5. Pacjenci w okresie pandemii COVID-19 pozostawali w szpitalu przez mniejszg ilo$¢é dni

i otrzymywali mniejszg ilos¢ przetoczen krwi.
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9. Streszczenie

Sposréd wszystkich urazéw kostnych okoto 3% stanowig ztamania miednicy. Wigzg sie one z
wysoka Smiertelnoscig i wysokimi kosztami opieki zdrowotnej. Na poczatku 2020 roku
rozpoczeta sie pandemia COVID-19. Wiele szpitali zostato zmuszonych do wprowadzenia
nowych plandéw dziatania i zmierzenia sie z ogromnymi zmianami dotyczgcymi personelu oraz
dostepu do lekdw, sprzetu medycznego. Z perspektywy ortopedycznej, ukazaty sie nieliczne

prace dotyczace w wptywu pandemii COVID-19 na epidemiologie ztaman miednicy.

Grupe badang stanowili pacjenci zakwalifikowani do leczenia operacyjnego ztaman pierscienia
miednicy i panewki stawu biodrowego wg kryteribw AO. Badana grupa byfa leczona
operacyjnie w jednym osrodku - centrum urazowym. Osoby wtgczone do badania poddane
zostaty diagnostyce obrazowej z uzyciem zdjec¢ rentgenowskich i tomografii komputerowe
miednicy. Kryteriami wykluczenia byty nieoperacyjne leczenie ztaman miednicy, ztamania
wymagajgce pierwotnej catkowitej endoprotezoplastyki stawu biodrowego (THA) oraz
okotoprotezowe ztamania panewki stawu biodrowego. Zgromadzone zostaty dane
demograficzne dotyczgce badanej grupy pacjentow. Klasyfikacja ztaman zostata wykonana w
oparciu o podziat w zaleznos$ci od rodzaju ztamania wg Judet-Letournel, Young-Burgess,

AO/OTA.

W pracy oryginalnej | analiza statystyczna wykazata istotne réznice miedzy populacjg mezczyzn
i kobiet w zakresie wskaznika BMI (p=0.01223). U pacjentéw z wyzszym wskaznikiem BMI
czesciej wystepowaty ztamania o typie APC Il i APC Ill (p = 0.012). W badanej grupie az 47
pacjentéw miato wspodtistniejgce urazy i zostato zakwalifikowanych jako pacjenci z urazem
wielonarzgdowym, tzw. politrauma. Pacjenci, ktérzy doznali urazu pierscienia miednicy w
mechanizmie politraumy, charakteryzowali sie wiekszg, statystycznie istotng, liczbg
przetoczonych jednostek krwi (1.02 jednostki w poréwnaniu do 0.55 jednostki), a czas
hospitalizacji byt réwniez dtuzszy w poréwnaniu do izolowanych urazéw (5.84 dnia w
poréwnaniu do 3.58 dnia), (odpowiednio p = 0.01 i p = 0.001). W pracy oryginalnej Il
analizowana grupa w okresie pandemii COVID-19 skfadata sie z 91 pacjentéw, 50 pacjentow
wymagajacych stabilizacji operacyjnej panewki stawu biodrowego i 41 pacjentow

wymagajgcych stabilizacji pierscienia miednicy. Pacjenci ze ztamaniami panewki wymagali
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transfuzji wiekszej liczby jednostek krwi (p<0.0001) w porédwnaniu ze ztamaniami pierscienia
miednicy. Ponadto, leczenie operacyjne ztaman panewki byto bardziej czasochtonne
(p<0.0001) w poréwnaniu ze ztamaniami pierscienia miednicy, a takze wydtuzaty pobytu
pacjenta w szpitalu (p=0.042). Pacjenci leczeni operacyjnie w okresie pandemii COVID mniej
dni spedzali w szpitalu w okresie okotooperacyjnym (p<0.0001) i wymagali mniejszej ilosci
transfuzji krwi (p=0.0401).

Pacjenci z urazami wielonarzadowymi, tzw. politrauma, ktdrzy doznali urazu pierscienia
miednicy, wymagali wiekszej liczby przetoczen krwi w okresie okotooperacyjnym i dtuzszego
czasu hospitalizacji. Wskaznik BMI koreluje z morfologig ztamania pierscienia miednicy w
klasyfikacji Young-Burgess. Pandemia COVID-19 miata wptyw na epidemiologie ztaman
miednicy i panewki stawu biodrowego u pacjentéw leczonych operacyjnie. W okresie COVID-
19 pacjenci ze ztamaniami panewki stawu biodrowego wymagali wiekszej ilosci transfuzji
jednostek krwi w poréwnaniu ze ztamaniami pierscienia miednicy, a ponadto, czas trwania
zespolen ztaman panewki stawu biodrowego byt dtuzszy, podobnie jak okres hospitalizacji.
Pacjenci w okresie pandemii pozostawali w szpitalu przez mniejszg ilo$¢ dni i otrzymywali

mniejszg ilo$¢ przetoczen krwi.

10. Summary

Of all bone fractures, approximately 3% are pelvic fractures. They are associated with high
mortality and high healthcare costs. The COVID-19 pandemic began at the beginning of 2020.
Many hospitals were forced to introduce new action plans and face huge changes in staff and
access to medicines and medical equipment. From an orthopedic perspective, few studies
have been published in the field of the impact of COVID-19 pandemic on the epidemiology of

pelvic fractures.

The studied group consisted of patients qualified for surgical treatment of pelvic ring and
acetabulum fractures according to the AO criteria. The study group was treated surgically in
one center - a trauma center. The people included in the study underwent diagnostic imaging

using X-rays and computed tomography of the pelvis. The exclusion criteria were non-surgical
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treatment of pelvic fractures, fractures requiring primary total hip arthroplasty (THA) and
periprosthetic acetabular fractures. Demographic data were collected. The fracture

classification was based on the Judet-Letournel, Young-Burgess, AO/OTA systems.

In the original paper |, statistical analysis showed significant differences between the male and
female population in terms of BMI (p=0.01223). In the group of patients with a higher BMI,
the APC Il and the APC lll fractures were more common (p=0.012). In the studied group, as
many as 47 patients had concomitant injuries and were classified as patients with multiple
injuries, the so-called polytrauma. Patients with pelvic ring injuries in the polytrauma
mechanism, were characterized by a statistically significant higher number of transfused
blood units (1.02 units vs. 0.55 units), and the hospitalization time was also extended when
compared to isolated injuries (5.84 days vs. 3.58 days), (p = 0.01 and p = 0.001, respectively).
In the original paper IlI, the analyzed group during the COVID-19 pandemic consisted of 91
patients, 50 patients requiring surgical stabilization of the acetabulum and 41 patients
requiring stabilization of the pelvic ring. Patients with acetabular fractures required a higher
number of blood units transfusion (p < 0.0001) compared to pelvic ring fractures. In addition,
surgical treatment of acetabular fractures was more time-consuming (p<0.0001) compared to
pelvic ring fractures, and also prolonged the patient's hospital stay (p=0.042). Patients treated
surgically during the COVID pandemic spent fewer days in the hospital in the perioperative

period (p<0.0001) and required fewer blood transfusions (p=0.0401).

Patients with polytrauma, who suffered pelvic ring injuries, required more blood transfusions
in the perioperative period and extended period of hospitalization. Moreover, the BMI
correlated with the morphology of pelvic ring fractures in the Young-Burgess classification.
The COVID-19 pandemic has had an impact on the epidemiology of pelvic and acetabular
fractures in patients treated surgically. During the COVID-19 period, patients with acetabular
fractures required more blood units transfusions when compared with pelvic ring fractures,
and the duration of acetabular fracture fixation was longer, as was the hospital stay. Patients
during the pandemic stayed in the hospital for fewer days and received fewer blood

transfusions.
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Abstract: Objective: The objective of this study was to investigate the association between BMI, days spent in hospital, blood
loss, and surgery time in patients who suffered from isolated pelvic fractures and pelvic fractures with concomitant injuries
(polytrauma patients). Methods: This study included 76 consecutive patients who were admitted for pelvic ring fracture
surgery between 2017 and 2022. The inclusion criteria were pelvic fractures and indications for operative treatment (LC II
and Ill, APC Il and lll, and VS). The exclusion criteria were non-operative treatment for pelvic ring fractures, acetabular
fractures and fractures requiring primary total hip arthroplasty (THA), and periprosthetic acetabular fractures. Demographic
data were collected, including age (in years), sex, type of fracture according to Young—Burgess, date of injury and surgery,
surgical approach and stabilization methods, mechanism of trauma, concomitant trauma in other regions, body mass index
(BMI), blood transfusions, number of days spent in the hospital, and surgery duration. Results: Patients who suffered from a
pelvic ring injury with concomitant injuries had a significantly greater amount of blood units transferred (1.02 units vs. 0.55
units), and the length of hospital stay was also longer compared to the mean results (5.84 days vs. 3.58 days), p =0.01 and p
= 0.001, respectively. Moreover, patients with a higher BMI had more frequent APC Il and APC Il fractures (p = 0.012).
Conclusions: This study demonstrates that polytrauma patients who suffered from pelvic ring injury are, indeed, at risk of
blood transfusion in terms of greater units of blood and a longer duration of hospital stay. Moreover, BMI has an impact on
pelvic ring fracture morphology. However, there is no doubt that there is an absolute need for further studies and
investigations to provide better overall management of polytrauma patients with pelvic fractures.

Keywords: pelvic fracture; pelvis; BMI; transfusion; Young—Burgess; trauma; polytrauma

1. Introduction

In recent years, an undoubtedly profound improvement has been observed in
the diagnostics of patients who have suffered from traumatic injuries due to the
accessibility of crucial diagnostic tools such as a computer tomography (CT) scan,
for instance [1,2]. Nonetheless, traumatic pelvic fractures remain one of the
most life-threatening injuries given their characteristics and the concomitant in-
juries that frequently occur [3,4]. Despite
the fact that pelvic fractures account for only about 3—8% of all skeletal

fractures, mortality rates in specific studies were shown to be as high as
15% [5—7]. Many recent publications that concern pelvic fractures are, in
fact, focused on blood loss, survival, and initial management [8-16].
There is no doubt that those studies are important and needed,
especially since almost 50% to 60% of deaths in pelvic trauma patients
are caused by hypovolemic shock caused by hemorrhage that originates
from the pelvis [17,18]. However, a broader perspective on other specific
factors would also be beneficial in order to provide better treatment for
patients who have suffered pelvic fractures. During our investigation, our
research team encountered rather a small number of studies that
focused on the characteristics of individuals who had suffered from
pelvic fractures, such as BMI, age, or sex. Since we believe it is
detrimental to explore these factors, we decided to study our population
who had suffered from pelvic ring fracture and investigate whether there
were any significant correlations with the type of fracture, blood loss, or
length of hospital stay. In order to obtain a better understanding of how
specific factors may influence the management of patients with pelvic
fractures, our research team decided to analyze the issues mentioned
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above. The aim of this study was to investigate the association between
body mass index (BMI), days spent in hospital, blood loss, and surgery
time in patients who suffered from isolated pelvic fractures and pelvic
fractures with concomitant injuries (polytrauma patients).

2. Material and Methods

2.1. General Characteristics

This study included 76 consecutive patients who were admitted for pelvic
ring fracture surgery between 2017 and 2022. The data were collected
prospectively at a single trauma center. All patients underwent operative
treatment using De Puy Synthes implants for pelvic fixation. Pelvic
fractures were classified according to the Young—Burgess system (LC—
lateral compression, APC—anterior—posterior compression, VS—vertical
shear). The inclusion criteria were pelvic fractures and indications for
operative treatment (LC Il and Ill, APC Il and IlI, VS). The exclusion criteria
were non-operative treatment for pelvic ring fractures, acetabular
fractures and fractures requiring primary total hip arthroplasty (THA),
and periprosthetic acetabular fractures. Upon admission, all patients
underwent evaluation using X-ray and computed tomography scans of
the pelvis. Demographic data were collected, including age (in years),
sex, type of fracture according to Young—Burgess, date of injury and
surgery, surgical approach and stabilization methods, mechanism of
trauma, concomitant trauma in other regions, BMI, blood transfusions,
number of days spent in the hospital, and surgery duration. The surgical
approaches used for pelvic fractures were the ilio-inguinal and Kocher—
Langenbeck approaches. The mechanism of trauma was categorized
according to typical pattern of injury, such as: fall from height (injury to
a person that occurs after landing on the ground after falling from a
higher place, higher than the human body, very-high-energy trauma),
industrial trauma (caused by an accident at work, usually with machines,
high-energy trauma), normal fall (suddenly falling down onto the ground
or toward the ground without intending to or by accident, from the level
of human body, low-energy trauma), pedestrian injury (injury to
pedestrians who were struck by motor vehicles, high-energy trauma),
traffic accident (an accident involving at least one vehicle on a road open
to public traffic in which at least one person is injured, usually a very-
high-energy trauma), and unknown mechanism of trauma.

The Young—Burgess classification system is most commonly used for
evaluating pelvic ring injuries [19]. In 1986, Young et al. described 142
patients with pelvic ring injuries and classified their injuries based on the
direction and location of applied force [20].

Antero—posterior compression (APC) injuries are caused by anterior to
posteriordirected force, resulting in a predictable pattern based on the
disruption of anterior and posterior pelvic structures, including the
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symphysis pubis and sacroiliac joints [19]. APC | injuries are characterized
by less than 2.5 cm of symphyseal widening and have no posterior
instability, either clinically or radiographically. APC Il injuries show
symphysis pubis widening and instability of the posterior pelvis resulting
from disruption of the anterior sacroiliac complex. APC Il injuries are
associated with complete posterior ligamentous disruption and have the
highest rate of mortality, blood loss, and need for transfusion of all pelvic
ring injuries.

Lateral compression (LC) injuries result when a laterally based force
directed medially is applied to the pelvis. LC | injuries result from a lateral
force delivered over the posterior aspect of the pelvis and represent a
spectrum of injuries [19]. LC Il injuries result from a more anteriorly
directed force, causing internal rotation of the anterior hemipelvis with
possible external rotation of the posterior hemipelvis, with the anterior
sacroiliac joint serving as a fulcrum. The resulting posterior pelvic injury
in LC Il patterns may be a sacral fracture, sacroiliac ligament and joint
disruption, or crescent fracture—dislocation of the ilium. LC Ill injuries
result from greater force. The rotation of the ipsilateral hemipelvis
causes the injury to the contralateral hemipelvis, resulting in LC Ill.

Vertical shear (VS) injuries result from an axially loaded force
delivered over one or both hemipelves lateral to the midline. The sacrum
is driven down relative to the iliac wing, resulting in complete
ligamentous injury and disruption of the sacrospinous, sacrotuberous,
anterior, and posterior sacroiliac ligaments on the injured side [19].
Complex injury patterns are a combination of any three primary patterns
(APC, LC, or VS), usually resulting from LC injuries mixed with AP or VS
trauma.

2.2. Ethics

The study was conducted in accordance with the Declaration of Helsinki
guidelines for human experiments. Prior to the study, permission was
obtained from the local Bioethics Committee (approval number KB
645/2022). Written informed consent was obtained from all patients or
their relatives upon admission to the hospital to include them in scientific
studies.

2.3. Statistical Analysis

All group comparisons and statistical analyses were conducted by two
independent investigators using Prism software (GraphPad 8). A p-value
of less than 0.05 was considered statistically significant. Nominal
variables were described by the number of observations and their
distribution. Normality of variables was assessed using the Shapiro—Wilk
test. Relationships between the studied parameters were evaluated
using the Spearman’s rank correlation coefficient. Non-parametric tests,
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such as the Mann-Whitney U test and analysis of variance, were used to
compare the data.

3. Results

A total of 76 patients who underwent operative treatment for pelvic ring
fractures between 2017 and 2022 met the inclusion criteria and were
included in the study (Chart 1). The inclusion criteria required patients to
have a pelvic fracture demanding surgery, either with or without
concomitant injury.

The studied cohort had a mean BMI of 26.4 (ranging from 17.8 to 44.8).
The mean duration of surgery was 102.4 min, ranging from 35 to 270 min.
The average number of blood transfusions received was 0.8 units, in a
range of 0 to 5 units. The mean length of hospital stay was 4.9 days,
ranging from 1 to 36 days. In total, 23 patients (%) were female and 53
patients (%) were male. Statistical analysis showed significant differences
between male and female populations in terms of BMI (p = 0.01223),
(Figure 1A) but none in duration of surgery (p = 0.8104), blood
transfusion (p = 0.8066), and length of hospital stay (p = 0.5628) (Figure
1B-D).

In the female subgroup, the mean BMI was 24.36 (ranging from 17.85 to
33.33), while in the male subgroup, it was 27.25 (ranging from 17.9 to
44.87). The average surgery duration for females was 95.91 min (ranging
from 25 to 240 min), and for males, it was 105.1 min (ranging from 35 to
260 min). The mean length of hospital stay for females was 4.1 days

(ranging from 2 to 23 days), whereas for males, it was 5.34 days (ranging
from 1 to 36 days).

Additionally, the mean amount of blood transfused for females was 0.73
units (ranging from 0 to 5 units), while for males, it was 0.88 units
(ranging from 0 to 4 units).
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Chart 1. A flow diagram of patients included in the study and interventions.
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Figure 1. (A) Comparison of BMI between male and female subgroups. (B) Comparison of surgery duration between male
and female subgroups. (C) Comparison of blood transfusion between male and female subgroups. (D) Comparison of length
of hospital stay between male and female subgroups. * p-value < 0.005.

When analyzing the population according to the Young and Burgees classification
(Table 1), statistically significant differences were observed in BMI (p = 0.01) distribution among the
subgroups with certain types of fracture (Figure 2A). Patients with a higher BMI had more frequent

APC Il and APC Il fractures. On the other hand, there were no significant differences in the time of
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surgery (p = 0.06), length of hospital stay (p = 0.12), or blood transfusion (p = 0.75) within certain

subgroups (Figure 2B-D).

Table 1. Comparison of mean blood transfusion, BMI, surgery time, and length of hospital stay in patients with pelvic

fracture according to the Young and Burgess classification.

YB (Type) APC II APC Il Lcu Lcm Vs
Mean Blood transfusion (units) 0.76 1.12 0.73 1.5 0.71
Mean BMI (kg/m?2) 28.94 29.31 25.38 23.87 26.34
Mean Time of surgery (min) 109.60 130.70 91.07 154.20 84.29
Mean Length of hospital stay (days) 3.07 9.37 431 8.83 4.01
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Figure 2. (A) Comparison of BMI according to Y-B subdivisions. (B) Comparison of surgery duration according to Y-B
subdivisions. (C) Comparison of length of hospital stay according to Y-B subdivisions. (D) Comparison of blood transfusion

according to Y-B subdivisions. * p-value < 0.005.

The Spearman’s rho correlation analysis between BMI and surgery duration (p = 0.44), blood
transfusion (p = 0.84), and length of hospital stay (p = 0.12) did not reveal a statistically significant

relationship (Figure 3A—C).
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Figure 3. (A) Correlation between surgery duration and BMI. (B) Correlation between blood transfusion and BMI. (C)
Correlation between length of hospital stay and BMI.

The mechanism of injury exhibited a diverse range, including the
following categories: 27 patients experienced falls from height, 2 patients
were involved in industrial accidents, 5 patients experienced falls from
standing height, 6 patients had pedestrian injuries, 29 patients were
involved in traffic accidents, and 7 patients had an unknown mechanism
of injury (Table 2).
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Table 2. Comparison of mean blood transfusion, BMI, surgery time, and length of hospital stay in patients with pelvic
fracture in regard to the injury pattern.

Injury Pattern Fall from Height Industrial Normal Pedestrian Car Unknown
Blood transfusion
(units) 0.81 1.5 0.4 0.83 0.75 1.42
Mean BMI 26.83 28.76 23.94 23.77 26.38 27.84
(ke/m?) ' ' ' ' ' '
Mean Time of sur-
. 96.67 172.5 85 130.8 98.93 106.4
gery (min)
Length of hospital stay
4.11 5.02 2.05 3.66 7.03 2.85

(days)

Classification based on the mechanism of injury did not reveal any
statistically significant differences when analyzing BMI (p = 0.33), length
of hospital stay (p = 0.055), surgery duration (p = 0.30), and blood
transfusion (p = 0.71) (Figure 4A-D).
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Figure 4. (A) Comparison of BMI in various mechanism of injury subgroups. (B) Comparison of length of hospital stay in
various mechanism of injury subgroups. (C) Comparison of surgery duration in various mechanism of injury subgroups. (D)
Comparison of blood transfusion in various mechanism of injury subgroups.
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Within the studied cohort, 47 patients had concomitant injuries and were
classified as polytrauma patients. When analyzing the relationship

between pelvic fractures and additional injuries involving the spine,
head, chest, abdomen, and upper/lower limbs, no significant differences
were found in terms of BMI (p = 0.43) and surgery duration (p = 0.68)
(Figure 5A,D). Contrary to this, the blood transfusion (p = 0.01) and length
of hospital stay (p = 0.001) were significantly increased in polytrauma
patients (Figure 5B,C).
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Figure 5. (A) Comparison of BMI in pelvic fractures with or without polytrauma. (B) Comparison of length of hospital stay in
pelvic fractures with or without polytrauma. (C) Comparison of blood transfusion in pelvic fractures with or without
polytrauma. (D) Comparison of surgery duration in pelvic fractures with or without polytrauma. * p-value < 0.005.
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4. Discussion

The results of our study demonstrate that patients who suffered a
pelvic ring injury with concomitant injuries had significantly greater
amounts of blood units transferred, and the length of their hospital stay
was also longer compared to the mean results. Both of the provided
outcomes were found to be statistically significant. Moreover, the study
showed that BMI has an impact on pelvic ring fracture morphology.

In our study, we showed that 70% of patients who suffered from

pelvic injury were male and 30% were female; these results were in line
with many current studies concerning traumatic pelvic injuries.
Abdelrahman et al. showed that 76.5% of the studied population that
suffered from traumatic pelvic injury were males [21]. Coleman et al., in
their 2020 study on pelvic ring injuries and their association with the
Young—Burgess classification, also presented similar conclusions as far as
the sex of the patients was concerned. In total, 61% percent of the
studied population were male [22]. Another study with a male sample
dominance was Veith et al.’s 2016 study, where 60% of patients who
suffered from pelvic fractures were male. Ghosh et al. and Cuthbert et al.
provided similar results concerning the prevalence of pelvic fractures
with regard to sex. Males accounted for 75% and 72% of the studied
population with pelvic fractures, respectively [23,24].
Regarding blood transfusions, Magnussen et al. statistically proved, in
their study, that patients who suffered from pelvic ring fractures required
the highest amount of blood compared to other pelvic fractures [25].
Surprisingly, comparing our results to Magnussen et al., the mean value
of blood units transferred was 1.0 in our facility, whereas in Magnussen
et al., the value was 5.03 [25]. The difference is large, undoubtedly.
However, we suspect this may be connected to the regional
requirements and standards in blood transfusions. In Magnussen et al.’s
study, there is no description of transfusion criteria. In our study, patients
with a hemoglobin level < 7.0 mg/dL or with anemia symptoms qualified
to receive a blood transfusion.

Another finding concerning our study is that APC Ill fractures were
found to have a 23% higher amount of blood units transferred compared
to APC llI-type fractures (0.8 units vs. 1.1 units). Additionally, LC I
fractures were shown to require over 105% of blood units transferred
(0.7 units vs. 1.5 units) compared to LC Il fractures. Veith et al. presented,
in their study, that the level of free blood volume found during the CT
scan increases with the level of instability of the pelvic ring fracture in
the AO/OTA C-types [26]. Not only does this support our findings, but it
also indicates the importance of a thorough initial examination in order
to establish the injury and associated injuries. Having said that, it is
essential to acknowledge that the greater the displacement of the pelvic
ring fracture, the higher the chance of severe bleeding and associated
abdominal injuries [22,27]. The severity of the bleeding increasing with
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the instability of the pelvis is believed to be associated with the
disruption of the sacral venous plexus and arterial branches of iliac
vessels and the high amount of cancellous bone [26,27]. The presented
results are in line with current knowledge that pelvic ring fractures can
be mortal injuries that may require rapid intervention [14,28-30].

The findings regarding the Young and Burgess classification and its
correlation to BMI are as follows: patients who suffered from an APC llI
injury had a higher mean BMI than the APC Il injury patients (28.9 vs.
29.3). This finding correlates with Waseem et al.’s study, where BMI was
investigated in regard to pelvic fractures and their outcomes. They
demonstrated that the highest number of APC type Il injuries were
found in the most obese patients [31]. Interestingly, these findings did
not correlate to the lateral compression injuries in our study. In fact, we
demonstrated that the LC Il injury patients had a higher mean BMI than
the LC Ill injury patients (25.4 vs. 23.9). Therefore, it is presented that
only in an APC-type pelvic injury does an increasing BMI correlate with
the severity of the trauma. Regarding the time of surgery, despite there
being no statistically significant differences between Young and Burgess
type and degrees of fractures, it should be noted that the LC ll-type injury
had the lowest mean time in surgery. The data from this study suggest
that this was near the statistically significant cut-off (p = 0.0620). Thus, it
should be noted that patients with APC Ill- and LC Ill-type fractures
demand more time spent in the operation theater.

At this point, it is essential to remember that our study and the studies
presented above concern only traumatic pelvic injury, and male
predominance seems to correlate only to high-energy trauma. In 2016,
Buller et al. presented a study on the analysis of pelvic ring fractures in a
US population. The studied group comprised almost 15,000,000 cases
registered between 1990 and 2007 [32]. Their results showed that almost
70% of the registered pelvic ring fractures concerned females [32]. This
study included every type of pelvic ring fracture, including low-energy
fractures that, in many cases, concern patients with osteoporosis [33,34].
However, only 7.7% of patients in the studied population were diagnosed
and treated with osteoporosis [32]. As Salari et al. presented in their 2021
worldwide meta-analysis comprising 86 studies, the global female
prevalence for osteoporosis is 23.1% [35]. Therefore, we suspect that
many of the females who suffered from low-energy pelvic ring fractures
had already been suffering from undiagnosed or untreated osteoporosis.
Only about 10% of the studied cases involved any operative treatment
[32]. Since the majority of high-energy pelvic fractures are treated
operatively, we suspect that the vast majority of those fractures in the
US population were low-energy fractures. Unfortunately, this study does
not include the mechanism of injury; however, we strongly suspect that
the leading cause was low-energy falls, since over 50% of all registered
cases concerned patients older than 75 years [32].
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A similar result to the current study was obtained by our research team
with regard to the mechanism of injury and pelvic fracture. Cuthbert et
al., in 2022, investigated pelvic fractures that were treated in their
trauma center and also managed to present the mechanism of injury
associated with a specific type of pelvic fracture. They presented that
43% of all pelvic ring fractures in the studied population occurred due to
a fall from height, and this was found to be the leading cause of pelvic
ring fractures [23]. In our study, we discovered that falls from heights
were the second leading cause of pelvic ring fractures at 36%. The most
common type of mechanism that resulted in pelvic ring injury was
observed to be car accidents at 38.6%. Interestingly, Cuthbert et al.
demonstrated that car accidents are responsible for only 13% [23].
Abdelrahman et al. came to a similar conclusion concerning the
frequency of the mechanism of injury. In total, 33.6% of the studied
population that suffered a pelvic fracture sustained it due to a fall from
height. Therefore, our leading cause of pelvic ring fractures appears to
correlate with the recent literature.

As stated initially in the discussion, our study proved that, within our
studied group, patients with polytraumatic injuries received a greater
amount of blood units and had longer hospital stays compared to the
non-polytrauma patients. These results were proven to be statistically
significant, with p = 0.01 and p = 0.001 for blood transfusion units and
days spent in hospital, respectively. The polytrauma patients received
almost 60% more blood units compared to patients who sustained
isolated pelvic ring fractures (mean value 1.0 vs. 0.6 units of blood). There
is no doubt that these findings were to be expected due to the nature of
polytrauma injuries involving pelvic fractures, which, in many cases, are
characterized by massive blood loss and an urgent need for blood
transfusions [22,36—38]. In our study, a total of 62% of patients were
found to suffer additional injuries with a pelvic ring fracture. Our findings
agree with a recent study by Coleman et al. They discovered that 69% of
the patients who sustained a pelvic ring injury also had concomitant
injuries [22]. Magnussen et al. investigated isolated pelvic and isolated
acetabular fractures. They demonstrated that 38% of pelvic ring fractures
are not associated with concomitant injuries, regardless of the
mechanism of injury [25]. Interestingly, the percentage of isolated pelvic
ring fractures in our studied population is exactly the same, equal to 38%
of all pelvic ring fractures.

What also may not come as a surprise is that the patients who sustained
concomitant injuries with pelvic ring fractures had an over 62% longer
stay in the hospital compared to the patients who suffered an isolated
pelvic ring fracture (mean 5.8 days vs. 3.6 days). The reason for this is
obviously the overall worse initial condition of the patients with
additional injuries, greater blood loss, and the further need for eventual
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surgeries concerning other injuries, such as fractures of the long bones,
thoracic or abdominal organs, spine or head trauma [39,40]. Our results
also seem to be coherent with the 2012 study of Holstein et al. They
presented a study on the predictors of mortality in traumatic pelvic
fractures. They discovered that patients who did not survive were
characterized by severe multiple trauma, massive blood loss, and being
of the male gender [39]. All of the above-mentioned categories
characterize our dominant group of traumatic pelvic injuries. Therefore,
it seems rational to suggest that males who sustained pelvic ring
fractures and concomitant injuries should be carefully and thoroughly
examined since they have the highest statistical chance of death.

Nonetheless, it is important to point out the limitations of our study. One
of the limitations is the sample size, primarily consisting of a local
population, represented by a single trauma center. As a retrospective
study, there may be biases that could influence our results and attitudes
towards the outcomes. Another issue concerns the operative team,
which only consisted of two main operators. Not only did they perform
all of the procedures but they also assisted each other during their
surgeries. We believe that a greater number of operators would provide
less biased results and could provide a broader perspective on the issue
of pelvic fractures and their associated issues.

5. Conclusions

Specific types of pelvic fracture, according to the Young and Burgess
classification, have not been linked to blood loss, duration of hospital
stay, or concomitant injuries. This study demonstrates that polytrauma
patients who have suffered a pelvic ring injury are, indeed, at risk of a
greater amount of blood units needed during a transfusion and a longer
duration of hospital stay. A higher BMI was more frequently associated
with APC Ill- and APC II-type fractures in the Young and Burgess
classification. There is an absolute need for further studies and
investigations in this area to provide better overall management of
polytrauma patients with pelvic fractures.
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Tomasz Pielak?, Maria Zabrzynskaz, Rafal Wéjcicki?, Jakub Erdmannz, Piotr Walus!*,
Bartlomiej Malkowski3, Jakub Ohlaz, Adam Jabtonskil, Mahircan Demir4, Michat
Wicinskis & Jan Zabrzynskil2

The aim of this study was to investigate the impact of the COVID-19 pandemic on pelvic
trauma surgery in Poland. This study comprises 132 consecutive patients admitted for pelvic
fracture surgery from 2019 to 2022, separating them into 2 groups; pre-COVID (1 year before
the outbreak of pandemic - 2019) and COVID period (in Poland 2020-2022). The data was
collected respectively in a single trauma center. Demographic data was collected,
additionally, the type of fracture according to Young-Burgess and Letournel-Judet
classification system, date of the injury and surgery, the surgical approach and stabilization
methods, mechanism of trauma, concomitant injuries, body mass index (BMI), blood
transfusions, number of days spent in the hospital, and surgery duration. Patients during
the pandemic had statistically significantly shorter duration of hospital stay, and lesser
amount of blood units transfused comparing to the non- pandemic group, 4.50 days vs. 6.90
days (p < 0.001) and 1.20 units vs. 1.40 units (p = 0.0401) respectively. Patients with
acetabulum fractures required more blood transfusion units (p < 0.0001), comparing to those
with pelvic ring injuries. Moreover, the acetabulum fractures were more time demanding
comparing to pelvic ring injury (151 min vs. 128 min, respectively) (p < 0.0001) as well as
length of hospital stay was longer (5.18 days, 3.85 days (respectively) (p = 0.042). During the
COVID-19 period, comparing patients with acetabulum fractures to those with pelvic ring
injuries, they required more blood transfusion units, the acetabulum fractures were more
time demanding with increased days of hospitalization. Additionally, patients during the
COVID-19 period remained hospitalized for a shorter period of time and received lesser
amount of blood transfusions with pelvic ring injuries.

2 Department of Orthopaedics and Traumatology, Faculty of Medicine, J. Kochanowski University in Kielce,
25001 Kielce, Poland. ?Department of Orthopaedics and Traumatology, Faculty of Medicine, Collegium
Medicum in Bydgoszcz, Nicolaus Copernicus University in Torun, 85-092 Bydgoszcz, Poland. 3Department of
Urology, Oncology Centre Prof. Franciszek tukaszczyk Memorial Hospital, Bydgoszcz, 2 dr I. Romanowskiej St,
85-796 Bydgoszcz, Poland. “Department of Orthopaedics and Traumatology, Eskisehir Osmangazi University,
Eskisehir, Turkey. >Department of Pharmacology and Therapeutics, Faculty of Medicine, Collegium Medicum in
Bydgoszcz, Nicolaus

Copernicus University in Torun, 85-092 Bydgoszcz, Poland. ®email: walus.md @gmail.com
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Introduction

Among all skeletal injuries, approximately 3% is composed of pelvic fractures. They are
associated with high morbidity, mortality and healthcare cost'. Most of these injuries
result from high-energy blunt trauma incidents, such as traffic accidents or falls from a
height. Combined pelvic ring and acetabular fractures ranges from 5 to 16% of all pelvic
and acetabular injuries with reported mortality rates of 1.5-13%%3. However, isolated
acetabular fractures tend to have a lower fatality rate, as they seldom affect the patient’s
hemodynamic stability*. Higher forces may lead to the pelvic ring disruption typically
observed in approximately 13-17% of all cases involving pelvic fractures and is
recognized as a potentially life-threatening condition®. Among polytrauma patients, it is
considered that the main factor leading to increased mortality risk is the possibility of
hemorrhaging from disrupted vessels (mainly veins) due to shear forces and bony
fragments®’. The other factors causing an increase in mortality are the presence of shock
or coma, and concomitant head and chest injuries®.

It is estimated that the direct and indirect median treatment cost is 29 425 Euros per
patient®. Furthermore, after unstable pelvic fractures, approximately 65% of the patients
restore their ability to maintain their independence in the activities of daily living®®, while
a total of 58% individuals can not resume their previous employment*!. Therefore, the
analysis of several factors associated with pelvic injuries is crucial in finding ways to
reduce mortality, morbidity and improve quality of life among patients who experienced
such a devastating trauma. As a logical consequence of the above, in this study, patients
who suffered pelvic fractures was divided into pelvic ring injury and acetabular fracture
subgroups to characterize clinical differences between them, if they exist.

At the beginning of 2020 a global pandemic of the Coronavirus, later known as Covid-
19, had begun. According to World Health Organization data, almost 800 000 0000
patients suffered from this disease and over 7 000 000 related deaths has been recorded
by April 20242, Those staggering numbers somehow reflect the scale of global issues
that had to be challenged. Many hospitals were obliged to introduce new laws, to
relocate and to deal with massive change involving staff and the access to the drugs and
medical equipment. Those changes also affected trauma surgery to some extent.
However, pelvic fractures during the pandemic could not be neglected by any chance
due to the life threatening nature of those injuries, commonly associated with other

critical injuries, such as head trauma, abdominal and thoracic hemorrhage®*™%,

The aim of this study was to assess the impact of the COVID-19 pandemic on the
epidemiology of pelvic and acetabular trauma treated operatively, specifically
investigating body mass index (BMI), duration of surgery, length of hospital stay, number
of blood transfusions, mechanism of injury and concomitant injuries in these patients.
Secondly, to compare the epidemiologic data of the COVID period with patients treated
1 year before the outbreak of the COVID pandemic in Poland.
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Matherials and
methods

General characteristics
This study comprises 132 consecutive patients admitted for pelvic fracture surgery in

2019-2022, separating them into 2 groups: pre-COVID (1 year before the outbreak of
pandemic— 2019) and COVID period (in Poland 2020-2022). The data was collected
respectively in a single trauma center and patients were treated operatively due to
acetabulum fracture or pelvic ring injury, using De Puy Synthes implants for pelvic
fixation. The inclusion criteria were pelvic fractures and indications for operative
treatment (Lateral Compression (LC) Il and lll, Anterior Posterior Compression (APC) I
and lll, Vertical Sheer (VS), acetabulum fractures with displacement more than 2 mm,
unstable fracture pattern. The exclusion criteria were non-operative treatment for pelvic
fractures, fractures requiring primary total hip arthroplasty (THA), and periprosthetic
acetabular fractures. Upon admission, all patients underwent evaluation using X-ray and
computed tomography (CT) scans of the pelvis.

Demographic data was collected, moreover, type of fracture according to Young-
Burgess and Letournel-Judet classification system, date of injury and surgery, the surgical
approach and stabilization methods, mechanism of trauma, concomitant injuries, body
mass index (BMI), blood transfusions, number of days spent in the hospital, and surgery
duration. Pelvic fractures were classified according to the Young-Burgess system (LC—
lateral compression, APC—anterior-posterior compression, VS—vertical shear).
Acetabulum fractures were classified according to the Letournel and Judet system (A +
T—anterior column with posterior hemi-transverse fracture, AC—anterior column, BC—
both column, PC—posterior column, PC + W—posterior column + posterior wall, PW—
posterior wall, T—transverse, T + P—transverse with posterior wall fracture), while
pelvic ring fractures were classified according to the Young and Burgess system (LC—
lateral compression, APC—anteriorposterior compression, VS—uvertical shear).
Additionally, Arbeitsgemeinschaft fiir Osteosynthesefragen (OA) classification also
categorizes acetabular fractures as follows: Type A: partial articular isolated wall or
column fracture Al: posterior wall fracture with or without marginal impaction. A2:
posterior column fracture possible marginal impaction. A3: anterior wall or column
fracture with or without marginal impaction. type B: partial articular transverse type
fracture B1: transverse fracture * posterior wall fracture + marginal impaction. B2: T-
fracture + posterior wall fracture + marginal impaction. B3: posterior hemitransverse
and anterior wall or column fracture. Type C: simple or multifragmentary complete
articular both column fracture.

The surgical approaches used for pelvic fractures were the ilio-inguinal and Kocher-
Langenbeck approaches. The ilioinguinal approach was chosen for cases involving
anterior wall and anterior column fractures, both column fractures and the posterior
hemi-transverse fractures. The Kocher-Langenbeck approach was preferred in the
posterior wall and posterior column fractures and in most of the T-shaped transverse
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fractures. None of those patients had been operated on in two-stage procedure with
initial external fixation.

Ethics
The study was conducted in accordance with the Declaration of Helsinki guidelines for

human experiments. Prior to the study, permission for the study and approval of the
experimental protocol was obtained from the Bioethics Committee of the Nicolaus
Copernicus University in Torun (approval number KB 645/2022). Written informed
consent was obtained from all patients or their legal guardians upon admission to the
hospital to include them in scientific studies. Statistical analysis

All group comparisons and statistical analyses were conducted by two independent
investigators using Prism software (GraphPad). Relationships between the studied
parameters were evaluated using the Spearman’s rank correlation coefficient. Nominal
variables were characterized with number of observations and their structure. Their
comparison between the two groups was run with Pearson’s chi-square test with or
without Yates continuity correction, depending on expected values for adequate
contingency tables.

Numerical variables were described using basic statistics i.e., mean and standard
deviation in the case of normal distribution and median plus range for an abnormal
distribution. Their distributions were verified with Shapiro-Wilk test. Comparisons of the
variables between groups were executed with Welch t test for independent groups and
Mann-Whitney U test, depending on normality of their distribution. A p-value of less
than 0.05 was considered statistically significant.

Results

The analyzed group consisted totally of 91 patients after surgery, 50 acetabulum fixation
and 41 pelvic ring fixations. Out of the total group, 21 were females 70 were males. There
were 13 females and 37 males in the acetabulum treated subgroup and 8 females and
33 males in pelvic ring subgroup. There were no statistically significant differences in sex
structure between groups (p = 0.4649).

The studied cohort had a mean body mass index (BMI) of 26.48 (SD = 4.15; range
17.85-44.87). In the acetabulum fracture subgroup, the mean BMI was 26.26 (SD = 2.77,;
range 20.89-31.70) and in the pelvic ring injury it was 26.74 (SD = 5.40; range 17.85—
44.87), Fig. 1A., Tables 1, 2 and 3.

The mean duration of surgery was 128.5 min, (SD = 63.66), ranging from 25 to 270
min. In the acetabulum fracture subgroup, the mean duration of surgery was 151.2 min
(SD = 59.3), ranging from 60 to 270 min and in the pelvic ring injury subgroup a mean
value of 100.9 min, (SD = 58.16) ranging from 25 to 260 min; Fig. 1B; Tables 1, 2, 3, 4, 5,
6, 7 and 8.

The mean length of hospital stay was 4.54 days (SD = 6.09), (range 1 to 34 days).
Specifically, in the acetabulum fracture subgroup it was a mean of 5.18 days (SD = 7.01),
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(range 2 to 34 days) and in the pelvic ring injury subgroup it was a mean of 3.76 days (SD
=4.71), (range 1-31 days); C, Tables 1, 2, 3,4, 5,6, 7 and 8.

The average number of blood transfusions received was 1.09 units, (SD = 1.27), with
a range of 0 to 5 units. In the acetabulum fracture subgroup, mean was 1.58 units, (SD =
1.34), ranging from 0 to 5 units, and in the pelvic ring injury subgroup it was a mean of
0.51 units, (SD = 0.87), ranging from 0 to 3 units (Fig. 1D), Tables 1, 2, 3, 5 and 6.

The BMI values showed no significant differences in the acetabulum and pelvic ring
injury subgroups (p = 0.9510). On the other hand, patients with acetabulum fractures
demanded more blood transfusions units (p < 0.0001) comparing to pelvic ring fractures.
Moreover, the acetabulum fractures were more time demanding (p < 0.0001) when
compared to pelvic ring injury, as well as length of hospital stay (p = 0.042). Comparison
between the mentioned details was presented in Fig. 1A-D; Tables 1, 2, 3, 5 and 6.

The mechanism of injury in the studied cohort was differentiated, but there were no
statistically significant differences between the specific trauma types (p = 0.1428) (Fig.
2). Traffic accidents were the most common type of trauma, 29 patients. The pedestrian
and industrial injuries were the rarest types of trauma— 4 patients in the studied cohort
and 5 patients, respectively.

Additional injuries in polytrauma patients were documented in 53 patients (20
patients in acetabulum injury and 33 patients in pelvic ring injuries). Definition of
polytrauma according to Veterans Affairs (VA) is: “two or more injuries to physical
regions or organ systems, one of which may be life threatening, resulting in physical,
cognitive, psychological, or psychosocial impairments and functional disability”2®.
Following that definition Fig. 2 is presented. However, there was no statistically
significant difference between additional trauma types (p = 0.6281) (Fig. 3). In the pelvic
ring injury subgroup, the most common concomitant injuries were: tibial fractures,
lumbar spine fractures and femur fractures. Among individuals with acetabulum
fractures the most prevalent associated injuries were femur and lumbar fractures (Fig.

3).

Furthermore, we compared the studied cohort of pelvic fractures treated operatively
during the COVID-19 with patients treated operatively in 2019 due to pelvic fractures, 1
year before the outbreak of the pandemic. The pre-COVID group consisted of 41 patients
after surgery, 17 acetabulum fixation and 24 pelvic ring fixations. Out of the total group,
there were 8 females and 33 males. There were 2 females and 15 males in acetabulum
treated subgroup and were 6 females and 18 males in pelvic ring subgroup. There were
no statistically significant differences in sex structure between the groups (p = 0.6471)

(Fig. 4).

Analyzing the pelvic ring injury, the BMI values showed no significant differences in
the pre-COVID and COVID subgroups (p = 0.7384), and time of surgery (p = 0.2012). In
contrast, patients treated operatively during the COVID period had significantly shorter
stay in the hospital (p < 0.0001) and less units of blood transfusions (p = 0.0401).
Comparison between the mentioned details was presented in Fig. 4.
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When compared acetabulum fractures, the BMI values showed no significant
differences in the pre-COVID and COVID subgroups (p = 0.7185), time of surgery (p =
0.6347), length of the hospital stay (p = 0.4488) and blood transfusion units (p = 0.8152).
Comparison between mentioned details was presented in Fig. 5.

Discussion

The findings of this study indicate that patients who suffered from acetabular fractures
required a notably greater number of blood units transferred and the duration of surgery
was longer compared to pelvic ring injuries subgroup. Both results were statistically
significant (p = 0.0002 and p < 0.0001 respectively). Furthermore, in the acetabular
fracture group the most concomitant injuries were femur fracture, pneumothorax, skull
fracture, while in the pelvic ring ijuries subgroup were pneumothorax, lumbar spine
fracture, femur fracture but they did not reach statistical significance (p = 0.3417).

In regard to the COVID-19 pandemic’s impact on the gathered data, we found that
patients during pandemic had statistically significantly shorter duration of hospital stay
and lesser amount of blood units transferred comparing to the non- pandemic group, 4.5
days vs. 6.9 days (Fig. 4C) and 1.2 units vs. 1.4 units (Fig. 4D), respectively.

Gender

This study presented that 70% of patients who experienced pelvic ring injury were male
and 30% were female, while 78% of individuals who suffered from acetabular fracture
were male and 22% female. There was not significant difference in sex structure
between subgroups. The findings about acetabular fracture were consistent with result
of investigation of Melhem et al. who studied data of 32 614 patients in France. They
presented that there was male predominance in acetabular fractures (61% males, 39%
females). Likewise, Boudissa et al.'” and Maia et al.X® provided male sample dominance
in acetabular fractures. Males accounted for 74% and 85.5% of the studied population,
respectively. However, the literature hows contradictory data on the sex structure and
pelvic ring injuries. For instance, among 164 694 patients who suffered from pelvic ring
injury, 72% were female'. Similar results were presented by Buller et al. who
investigated 1 464 458 subjects, and 69.7% of them were female?°. Balogh et al. showed
two distinct demographic groups with pelvic ring injuries what may explain discrepancy
between studies. They distinguished high-energy pelvic ring injuries represented mainly
by young men (64% male; mean age 41) and low-energy osteoporotic pelvic ring injuries
that affects old women (61% female; mean age 83)*.. However, this study did not
investigate the age of the patients, but the main cause of the injuries was traffic accident
that belongs to high-energy mechanisms what may potentially explain the male
predominance. The pandemic had no impact on the male/ female ratio in the studied
population. Mohan et al. and Usman et al. presented similar results in male/ female
ratio, where males accounted for 68% of all pelvic fractures during the COVID-19
Pandemic?*%,
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Fig. 1. (A) Comparison of BMI in injury subgroups during COVID. (B) Comparison of
operative time in injury subgroups during COVID. (C) Comparison of days spent in
hospital between injury subgroups during COVID. (D) Comparison of blood transfusion
units in injury subgroups during COVID. f-fracture.
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Pre-COVID- COVID-
19 19
AO classification
B1 1patient 8 patients
B2 13 patients 15 patients
B3 2 patients 3 patients
Cc1 4 patients 10 patients
C2 - -
c3 4 patients 5 patients
Young-Burgess classification
LCll 13 patients 18 patients
LCIl 2 patients 4 patients
APCII 4 patients 9 patients
APCIII 3 patients Spatients
VS 2 patients Spatients
Mean time of surgery (min) 117.3 100.9
Mean BMI (kg/cm?) 26.62 26.74
Mean days in hospital (days) 8.21 3.75
Mean blood transfusion 1.26 0.51

(units)

Table 1. Pelvic ring injuries group categorized according to AO and young and Burgess
classification. Pre COVID- 19 and COVID-19 patients compared in regards to mean time

of surgery, BMI, days spent in hospital and blood units transfused.

(units)

Pre-COVID- COVID-

19 19
Judet- Letournel classification
A+T 1 patient 2 patients
AC 5 patients 9 patients
BC 4 patients 7 patients
PC 1 patient 9 patients
PW 3 patients 3 patients
PC+W - 4 patients
T 1 patient 9 patients
T+P 2 patients 7 patients
Mean time of surgery (min) 158.8 151.2
Mean BMI (kg/cm?) 26.47 26.26
Mean days in hospital (days) 5.47 5.18
Mean blood transfusion 1.58 1.58

Table 2. Acetabular fractures group categorized according to Judet and Letournel
classification. Pre COVID-19 and COVID-19 patients compared in regards to mean time

of surgery, BMI, days spent in hospital and blood units transfused.

str. 48



Mean BMI (kg/cm?) 25.81 2555 |28.41 |28.10 |- 27.87 |p=
0.3469
Mean days in hospital (days) 3 7.84 |4 15.25 |- 4.25 =
0.1208
Mean blood transfusion - 130 |2 1 - 175 |p=
(units) 0.6967
Mean time of surgery (min) 90 112.31 |90 115 - 156.25 =
0.5743

Table 3. Pre COVID- 19 patients with pelvic ring injuries compared in regards to mean
time of surgery, BMI, days spent in hospital and blood units transfused. Categorized
according to AO classification.

Mean BMI (kg/cm?) 27.51 | 28.35 25.55 | 28.41 2734 |p=
0.4878
Mean days in hospital (days) 4.00 18.00 7.84 | 4.00 550 |p=
0.1773
Mean blood transfusion 1.25 1.33 1.30 | 2.00 1.00 |p=
(units) 0.9924
Mean time of surgery (min) 143.75 | 133.33 112.31 | 90.00 |100.00 |p=
0.8332

Table 4. Pre COVID- 19 patients with pelvic ring injuries compared in regards to mean
time of surgery, BMI, days spent in hospital and blood units transfused. Categorized
according to Young—Burgess Classification.

Mean BMI (kg/cm?) 2422 | 2598 | 25.85 | 21.64 | 29.75 | - 2469 | 2841 |p=
0.7707
Mean days in hospital (days) 3.00 4.00 3.25 | 31.00 2.66 | — 3.00 750 |p=
0.1396
Mean blood transfusion 3.00 1.80 2.50 0.00 0.66 | — 0.00 150 |p=
(units) 0.2101
Mean time of surgery (min) | 180.00 | 144.00 | 181.25 | 190.00 | 101.67 | — 200.00 | 190.00 | p=
0.1579

Table 5. Pre COVID- 19 patients with acetabular fractures compared in regards to mean
time of surgery, BMI, days spent in hospital and blood units transfused. Categorized
according to Young- Burgess Classification.

Mean BMI (kg/cm?) 30.82 |25.73 |20.18 27.75 | - 26.36 =
0.0259
Mean days in hospital (days) 2.75 2,66 |12.33 3.80 |- 340 |p=
0.2328
Mean blood transfusion 0.50 0.26 1.00 0.60 | — 0.80 =
(units) 0.5777
Mean time of surgery (min) 77.50 |97.00 |81.66 |135.50 |- 92.00 |p=
0.6422

Table 6. COVID-19 patients with pelvic ring injuries compared in regards to mean time
of surgery, BMI, days spent in hospital and blood units transfused. Categorized
according to Young- Burgess Classification.
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Mean BMI (kg/cm?)

29.44

29.58 25.87 | 22.08 2592 |p=
0.0380

Mean days in hospital (days) 2.66 4.20 2.61 | 11.25 340 |p=
0.0823

Mean blood transfusion 0.44 0.00 0.44 | 0.75 1.20 |p=
(units) 0.2589

Mean time of surgery (min) 72.77 88.00 99.44 | 83.75 |183.00 |p=
0.1549

Table 7. COVID-19 patients with pelvic ring injuries compared in regards to mean time

of surgery, BMI, days spent in hospital and blood units transfused. Categorized

according to Young- Burgess Classification.

Mean BMI (kg/cm?)

29.32

24.91 26.65 | 27.20 |p=
0.2551
Mean days in hospital 4.50 6.55 4.28 9.44 3.00 3.25 3.77 285 |p=
(days) 0.5499
Mean blood transfusion 2.00 1.00 2.28 1.22 0.00 1.75 1.88 214 |p=
(units) 0.1677
Mean time of surgery (min) | 127.50 | 168.33 | 185.00 | 111.67 | 108.33 | 126.25 | 185.00 | 142.14 |p=
0.0848

Table 8. COVID-19 patients with acetabular fractures compared in regards to mean
time of surgery, BMI, days spent in hospital and blood units transfused. Categorized
according to Young- Burgess Classification.
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Fig. 2. Comparison of mechanism of injury between acetabulum fracture group and
pelvic ring injuries group during COVID. a-accident, - fracture, no.- number.

BMI

The studied cohort had a mean BMI of 26.34 (ranging from 17.8 to 44.8) and no
statistically important differences was found in COVID and pre- COVID patients in regards
to BMI (Fig. 4A). In the acetabulum fracture subgroup, the mean BMI was 26.31 (ranging
from 18.1 to 39.1), while in the pelvic ring injury it was 26.37 (ranging from 17.8 to 44.8).
A similar result to the current study was obtained by Henstenburg et al. who presented
that average BMI of 131 patients was 28.7 + 6.87%. In another publication, which
included 39 individuals who suffered from acetabulum fracture, the authors provided
the mean BMI of 23.0%°. However, none of the mentioned investigations compared BMI
between acetabulum fracture and pelvic ring injury groups. Furthermore, in the available
literature, information on BMI among subjects with pelvic fracture is limited.
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Duration of surgery

Regarding the operative time, acetabulum fractures required more time spent in the
operation theater. Thus, it may be assumed that these injuries were more challenging
compared to pelvic ring injuey. There have been no statistically important differences
found in the covid and pre- covid duration of pelvic surgeries (Fig. 4B). It may be
explained with no reasonable causes that could affect the procedure itself, since all the
procedures had been performed in the same manner, with the same tools and
equipment explained in “materials and methods” section. Furthermore, there has been
no literature concerning the impact of the covid pandemic on the duration of pelvic
fixation surgeries. Nonetheless, several publications have been presented within last
year concerning the impact of COVID-19 Pandemic on proximal femoral fractures. For
instance, Anusitviwat et al. did not found any significant differences in duration of
proximal femoral fixation surgeries between pandemic and non-pandemic group®. In
the acetabulum fracture the mean time of surgery was 153 min (ranging from 60 to 270
min), while in the pelvic ring injury it was 102 min (ranging from 25 to 260 min). To our
knowledge, there are only 2 investigations describing the time of surgery in acetabulum
fractures and there is a lack of any studies on pelvic ring injury. Application of Kocher-
Langenbeck approach in posterior wall fractures was examined by Dailey et al. who
noticed similar result to our mean operative time of 153.5 min. They also presented that
using anterior intrapelvic approach in both column fractures or anterior column
posterior hemi-transverse fractures, time required was 270 min?’.
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Fig. 3. Comparison of concomitant injuries between acetabulum fracture group and

pelvic ring injury group during COVID. No.- number, f- fracture.
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Length of hospital stay

The results of days spent in hospital among patients with acetabulum and pelvic ring
injuries were proven to be statistically insignificant (5.1 and 4.9 days respectively). The
mean length of hospital stay was 5.1 days. Similar result was obtained by Malik et al.
who found that 79.2% of patients with acetabulum or pelvic fracture spent in the
hospital from 0 to 9 days®. What is more, we found that patients who were operated on
during pandemic experienced a statistically significant shorter duration of hospital stay
comparing to the non-pandemic group (4.5 days vs. 6.9 days; Fig. 4C). Likewise,
Anusitviwat et al. and Amzallag et al. found that patients admitted for proximal femoral
fixation during Pandemic had shorter length of hospital stay 11.1 £ 5.6 and 9.6 + 4.1 days
and 10.0 vs. 12.0 days, respectively?®?°, Both results were proven to be statistically
significant?®?°, It can be explained mainly due to the shorter period of postoperative
rehabilitation within the clinic due to the epidemiologic restrictions and also by the
reduction of workload due to the cancellation of elective surgeries®.

However, most studies indicate longer period spent in the hospital. For instance,
Prieto-Alhambra et al. presented that the mean length of stay was 9 days®’. Other
researchers reported longer hospital stay that was 15 days3%*2. Interestingly, Marrinan
et al. found association between age and length of hospital among patients who suffered
from osteoporotic pelvic fracture. They showed that the median length of hospital stay
was 30 days for females (averagely 85 years) and 39 days for males (averagely 79 years)®.
The current study presented relatively short time spent in hospital. The discrepancy may
be because patients with acetabulum or pelvic ring injuries are operatively managed only
in our trauma center in the region. Therefore, some individuals were transported to our
hospital after prior stabilization of their general condition in another medical center and
did not require additional procedures before surgery. The number of days spent in other
hospitals was not counted.
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Fig. 4. (A) Comparison of BMI in pelvic ring injury subgroups before and during COVID.
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Blood transfusion units

Patients with acetabulum fractures demanded more blood transfusion units comparing
to pelvic ring injuries (averagely 1.5 unit vs. 0.8 units respectively; p = 0.0002).
Interestingly, we also found a statistically significant difference in reduction of blood
transfusion in patients hospitalized during pandemic (1.2 vs. 1.4 mean blood units; Fig.
4D). We suspect that this reduction could be explained by more restrictive regulations
concerning qualification for blood transfusion due to the massive growth of blood
transfusion in severely ill covid patients®”.

However, our findings do not align with the outcomes of other investigations and
results differ between trauma centers. For instance, Magnussen et al. found that patient
with isolated acetabular fractures required the same number of blood units as those with
isolated pelvic ring injuries. Furthermore, they statistically proved, that mean blood
transfusion unit was 4.81%°. Likewise, Abdelrahman et al. analyzed 1814 patients who
suffered pelvic fractured and noticed higher demand for blood transfusion. In their
study, mean number of transferred blood units was 63%. Furthermore, in the study of
Palmcrantz et al., they noted that average value of blood units transferred was 2.3%. It
is suspected that the difference between our facility and mentioned studies may result
from the percentage of hemodynamically unstable patients. For example, 44% of
patients included in Abdelrahman et al. investigations, were hemodynamically instable
during admission®.. Hence, we suspect that due to small sample size in our study, the
percentage of hemodynamically instable patients may have been lower, resulting in a
decreased demand for blood transfusion.

Mechanism of injury

In the current study, the main cause of pelvic injury was traffic accidents, and this agrees
with many studies. For instance, road traffic crashes in the United Kingdom accounted
for 62.9% of all accidents®. Likewise, in the Netherlands it was 64.9%° and in Turkey
66.8%*’. In India, the percentage of traffic accidents in pelvic injuries was higher and
reached 77.3%3¢, while in Bangladesh it was 48%°. However, some research indicate
that in the near future pelvic ring injuries may be more frequently linked to falls rather
than vehicle accidents due to subsequent advancements in vehicle (i.e. speed limiters)
and road safety?’. Mohan et al. presented that fall from height was the main cause of
pelvic fractures during COVID pandemic, however, they also did not observe any
significant differences in patterns of injury due to the pandemic?2. Similarly, we did not
find any statistically significant changes of the main causes of pelvic trauma due to the
pandemic (Fig. 2).

Associated injuries

Within the group of patients with pelvic ring injuires group the most common associated
injuries were pneumothorax, lumbar spine fractures and femur fractures, while in
acetabulum fracture group femur fractures, pneumothorax and skull fractures. The
results of current study seem to be coherent to Lunsjo et al.’s investigation. They did not
distinguished pelvic ring and acetabulum fracture group, but provided that chest injuries
(pneumothorax, hemothorax, rib fractures), skull fractures and spine fractures were the
most often additional damages*. Although the main cause of pelvic injury is traffic
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accident, the most common associated injuries between studies vary. For instance,
Ferede et al. presented that lower extremity (35.9%), abdominal (25%) and chest (17.2%)
were the most affected areas of the body in pelvic injuries*’. An investigation by Ghosh
et al. showed that the most common additional injuries were lower extremity injury
(mainly femur fracture), blunt abdominal trauma, urogenital injury and head injury3&.
Additionally, a study by Schmal et al. found that most frequent associated injuries were
bladder and urethra laceration (29%), retroperitoneal hematoma (27%) and the
lumbosacral plexus lesion (27%)*. The discrepancies in the presented studies may result
from a few reasons. Firstly, small or moderate sample size and number of investigations
seem to be limiting. Secondly, the broad definition of a traffic accident that can involve
pedestrians and users of cars, motorcycles, bicycles and other vehicles. What is more,
other factors like speed during the crash, vehicle safety systems, the direction of the
applied force to mention a few, may lead to a wide spectrum of concomitant injuries in

pelvic fractures.

Limitations

It is crucial to point out some limitations to this study. Firstly, the sample size was
moderate and consisted of a local population admitted to a single trauma center.
Secondly, this was a retrospective study, so some biases could appear and influence the
results. Thirdly, all patients were operated by the same operative team what could
impact investigated factors, especially duration of surgery, number of blood units
transfused, and length of hospital stay. In addition, only a few papers available so far as
compared the concerning epidemiology of pelvic and proximal humerus fractures before
and post the COVID pandemic?%2326:294445 |n our study we did not assess the patients
with Injury Severity Score (ISS) nor New Injury Severity Score (NISS). Especially NISS has
been proven to facilitate good assessment of the injuries in order to provide accurate
treatment*®#, Lack of trauma severity scoring may have an impact on obtained results.

Conclusions

During the COVID-19 period patients with acetabulum fractures required more blood
transfusion units, comparing to pelvic ring injury and moreover, the acetabulum
fractures were more time demanding with increased days of hospitalization. Comparing
the COVID-19 period with 1 year before the pandemic outbreak, patients during the
COVID-19 period remained hospitalized for a shorter period and received lesser amount
of blood transfusions with pelvic ring injuries.
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Data is provided within the manuscript file or its supplementary file.
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Tytul publikacji: ,Impact of COVID-19 pandemic outbreak on pelvic trauma surgical

management”

Tomasz Pielak, Maria Zabrzyiiska, Rafal Wojcicki, Jakub Erdmann, Piotr Walus, Bartlomiej
Matkowski, Jakub Ohla, Adam Jablonski, Mahircan Demir, Michat Wicinski, Jan Zabrzynski

Moj udziat polegal na: Pomocy w opracowaniu manuskryptu

M¢j udzial w powstaniu pracy wynosi 1%.
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Zalgeznik nr 5 do uchwaly Nr 38 Senatu UMK z dnia 26 wrze$nia 2023 r.
W sprawie postgp ia 0 nadanic stopnia dok
na Uniwersytecie Mikolaja Kopernika w Toruniu

Torun, dnia 27.02.2025

Drn. med. Bartlomiej Matkowski
Klinika Urologii, Centrum Onkologii w Bydgoszczy,
85-092 Bydgoszcz, Polska

Rada Dyscypliny Nauki Medyczne
Uniwersytetu Mikolaja Kopernika
w Toruniu

Niniejszym o$wiadczam, Ze w pracy:

Tytul publikacji: ,Impact of COVID-19 pandemic outbreak on pelvic trauma surgical
management”

Tomasz Pielak, Maria Zabrzynska, Rafal Wéjcicki, Jakub Erdmann, Piotr Walus, Barttomiej
Matkowski, Jakub Ohla, Adam Jablonski, Mahircan Demir, Michat Wicinski, Jan Zabrzynski

Moj udzial polegal na: Pomoc w edycji manuskryptu

M¢j udzial w powstaniu pracy wynosi 1%.
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Zalacznik nr § do uchwaly Nr 38 Senatu UMK z dnia 26 wrzesnia 2023 r.
w sprawie postgpowania o nadanie stopnia doktora
na Uniwersytecie Mikolaja Kopernika w Toruniu

Torufi, dnia 27.02.2025

lek. Rafal Wojcicki

Klinika Ortopedii i Traumatologii Narzadu Ruchu
Szpital Wojewodzki, Uniwersytet im. J. Kochanowskiego
25-001 Kielce, Polska

Rada Dyscypliny Nauki Medyczne
Uniwersytetu Mikolaja Kopernika
w Toruniu

Niniejszym o$wiadczam, ze w pracy:
Tytul publikacji: , The association between BMI, days spent in hospital, blood loss, surgery
time and polytrauma pelvic fracture — a retrospective analysis of 76 patients™

Tomasz Pielak, Rafal Wojcicki, Piotr Walus, Adam Jabloniski, Michat Wicinski, Przemystaw
Jasiewicz, Bartlomiej Matkowski, Szymon Nowak, Jan Zabrzynski

Moj udziat polegat na: Przygotowaniu manuskryptu, ocenie merytorycznej i ostatecznej
akceptacji pracy.

Moj udzial w powstaniu pracy wynosi 2%.
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Zalgeznik nr 5 do uchwaly Nr 38 Senatu UMK 7 dnia 26 wrzednia 2023 r
w sprawie postgpowania o nadanie stopnia doktora
na Uniwersytecie Mikolaja Kopernika w Toruniu

Torufi, dnia 27.02.2025

lek. Rafal Wajcicki

Klinika Ortopedii i Traumatologii Narzadu Ruchu

Szpital Wojewddzki, Uniwersytet im. J. Kochanowskiego
25-001 Kielce, Polska

Rada Dyscypliny Nauki Medyczne
Uniwersytetu Mikolaja Kopernika
w Toruniu
Niniejszym o$wiadczam, ze w pracy:
Tytul publikacji: ,Impact of COVID-19 pandemic outbreak on pelvic trauma surgical

management”

Tomasz Pielak, Maria Zabrzynska, Rafal Wéjcicki, Jakub Erdmann, Piotr Walus, Bartlomiej
Matkowski, Jakub Ohla, Adam Jabloniski, Mahircan Demir, Michat Wiciniski, Jan Zabrzynski

MGéj udzial polegat na: Przygotowaniu manuskryptu, ocenie merytorycznej pracy

Mo¢j udzial w powstaniu pracy wynosi 1%.

Lo )< g P

str. 73



Zalgeznik nr § do uchwaly Nr 38 Senatu UMK 7z dnia 26 wrzednia 2023
w sprawie postepowania o nadanie stopnia doktora
na Uniwersytecie Mikolaja Kopernika w Toruniu

Toruh, dnia 27.02.2025

lek. Tomasz Pielak

Klinika Ortopedii i Traumatologii Narzadu Ruchu

Szpital Wojewddzki, Uniwersytet im. J. Kochanowskiego
25-001 Kielce, Polska

Rada Dyscypliny Nauki Medyczne
Uniwersytetu Mikolaja Kopernika
w Toruniu

Niniejszym oswiadczam, Zze w pracy:
Tytul publikacji: ,Impact of COVID-19 pandemic outbreak on pelvic trauma surgical
management”

Tomasz Pielak, Maria Zabrzynska, Rafal Wéjcicki, Jakub Erdmann, Piotr Walus, Bartlomie;j
Matkowski, Jakub Ohla, Adam Jabloniski, Mahircan Demir, Michat Wicinski, Jan Zabrzynski

Moj udziat polegat na: Koncepcji pracy, przygotowaniu manuskryptu, edycji manuksryptu,
rewizji pracy po recenzjach

M¢j udzial w powstaniu pracy wynosi 75%.
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Zalgeznik nr 5 do uchwaly Nr 38 Senatu UMK 7 dnia 26 wrzeénia 2023 r.
w sprawie postgpowania o nadanie stopnia doktora
na Uniwersytecie Mikolaja Kopernika w Toruniu

Toruf, dnia 27.02.2025

lek. Tomasz Pielak

Klinika Ortopedii i Traumatologii Narzadu Ruchu
Szpital Wojewodzki, Uniwersytet im. J. Kochanowskiego
25-001 Kielce, Polska

Rada Dyscypliny Nauki Medyczne
Uniwersytetu Mikolaja Kopernika
w Toruniu

Niniejszym o$wiadczam, ze w pracy:
Tytul publikacji: ,, The association between BMI, days spent in hospital, blood loss, surgery

time and polytrauma pelvic fracture — a retrospective analysis of 76 patients”

Tomasz Pielak, Rafal Wojcicki, Piotr Walus, Adam Jablonski, Michat Wicifski, Przemystaw
Jasiewicz, Barttomiej Matkowski, Szymon Nowak, Jan Zabrzynski

Méj udziat polegat na: Koncepcji pracy, przygotowaniu manuskryptu, edycji manuksryptu,
rewizji pracy po recenzjach

Mo¢j udzial w powstaniu pracy wynosi 80%.

g R LL

| curone

str. 75



Zalgeznik nr 5 do uchwaly Nr 38 Senatu UMK z dnia 26 wrzednia 2023 r.
w sprawie postgpowania o nadanie stopnia doktora
na Uniwersytecic Mikotaja Kopernika w Toruniu

Toruf, dnia 27.02.2025

lek. Piotr Walus

Klinika Ortopedii i Traumatologii Narzadu Ruchu
Szpital Wojewddzki, Uniwersytet im. J. Kochanowskiego
25-001 Kielce, Polska

Rada Dyscypliny Nauki Medyczne
Uniwersytetu Mikolaja Kopernika
w Toruniu
Niniejszym o$wiadczam, ze w pracy:
Tytul publikacji: ,, The association between BMI, days spent in hospital, blood loss, surgery

time and polytrauma pelvic fracture — a retrospective analysis of 76 patients”

Tomasz Pielak, Rafal Wojcicki, Piotr Walus, Adam Jablonski, Michat Wicinski, Przemystaw
Jasiewicz, Bartlomiej Matkowski, Szymon Nowak, Jan Zabrzynski

Mdj udziat polegat na: Ocenie merytorycznej, pomocy w przygotowaniu manuskryptu

M¢j udzial w powstaniu pracy wynosi 2%.
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Zalgeznik nr 5 do uchwaly Nr 38 Senatu UMK z dnia 26 wrzesnia 2023 r.
w sprawie postgpowania o nadanie stopnia doktora
na Uniwersytecie Mikolaja Kopernika w Toruniu

Toruf, dnia 27.02.2025

lek. Piotr Walus

Klinika Ortopedii i Traumatologii Narzagdu Ruchu

Szpital Wojewddzki, Uniwersytet im. J. Kochanowskiego
25-001 Kielce, Polska

Rada Dyscypliny Nauki Medyczne
Uniwersytetu Mikolaja Kopernika
w Toruniu

Niniejszym o$wiadczam, Ze w pracy:
Tytul publikacji: ,Impact of COVID-19 pandemic outbreak on pelvic trauma surgical

management”

Tomasz Pielak, Maria Zabrzynska, Rafal Wojcicki, Jakub Erdmann, Piotr Walus, Barttomiej
Matkowski, Jakub Ohla, Adam Jabloniski, Mahircan Demir, Michat Wicinski, Jan Zabrzynski

Moj udziat polegat na: Ocenie merytorycznej, pomocy w przygotowaniu manuskryptu,
zbieraniu danych

Moj udzial w powstaniu pracy wynosi 4%.
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Zalgcznik nr 5 do uchwaly Nr 38 Senatu UMK 7 dnia 26 wrze$nia 2023 r
w sprawie postgpowania o nadanie stopnia doktora
na Uniwersytecie Mikolaja Kopernika w Toruniu

Toruh, dnia 27.02.2025

lek. Adam Jablonski

Klinika Ortopedii i Traumatologii Narzagdu Ruchu

Szpital Wojewodzki, Uniwersytet im. J. Kochanowskiego
25-001 Kielce, Polska

Rada Dyscypliny Nauki Medyczne
Uniwersytetu Mikolaja Kopernika
w Toruniu
Niniejszym o$wiadczam, ze w pracy:
Tytul publikacji: ,Impact of COVID-19 pandemic outbreak on pelvic trauma surgical

management”

Tomasz Pielak, Maria Zabrzynska, Rafat Wéjcicki, Jakub Erdmann, Piotr Walus, Bartlomiej
Matkowski, Jakub Ohla, Adam Jabtoriski, Mahircan Demir, Michat Wicinski, Jan Zabrzynski

MG4j udziat polegat na: Pomocy w zbieraniu danych i ostatecznej akceptacji pracy

Moj udzial w powstaniu pracy wynosi 2%.
e
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Zalgeznik nr 5 do uchwaly Nr 38 Senatu UMK 7 dnia 26 wrzednia 2023 ¢
w sprawie postgpowania o nadanie stopnia doktora
na Uniwersytecie Mikolaja Kopernika w Toruniu

Torufi, dnia 27.02.2025

lek. Adam Jabloniski

Klinika Ortopedii i Traumatologii Narzadu Ruchu

Szpital Wojewddzki, Uniwersytet im. J. Kochanowskiego
25-001 Kielce, Polska

Rada Dyscypliny Nauki Medyczne
Uniwersytetu Mikolaja Kopernika
w Toruniu
Niniejszym o$wiadczam, ze w pracy:
Tytul publikacji: ,, The association between BMI, days spent in hospital, blood loss, surgery

time and polytrauma pelvic fracture — a retrospective analysis of 76 patients™

Tomasz Pielak, Rafal Wojcicki, Piotr Walus, Adam Jabloriski, Michat Wicinski, Przemystaw
Jasiewicz, Barttomiej Matkowski, Szymon Nowak, Jan Zabrzynski

Moj udziat polegat na: Pomocy w zbieraniu danych

Moj udzial w powstaniu pracy wynosi 1%.
Adan
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Zalgeznik nr 5 do uchwaty Nr 38 Senatu UMK z dnia 26 wrze$nia 2023 r.
W sprawie post¢p ia o nadani pnia dok
na Uniwersytecie Mikolaja Kopemika w Toruniu

Torun, dnia 27.02.2025

Drn. med. Bartlomiej Malkowski
Klinika Urologii, Centrum Onkologii w Bydgoszczy,
85-092 Bydgoszcz, Polska

Rada Dyscypliny Nauki Medyczne

Uniwersytetu Mikolaja Kopernika

w Toruniu
Ninicjszym o$wiadczam, Ze w pracy:
Tytul publikacji: ,,The association between BMI, days spent in hospital, blood loss, surgery
time and polytrauma pelvic fracture — a retrospective analysis of 76 patients”

Tomasz Pielak, Rafal Wojcicki, Piotr Walus, Adam Jablonski, Michat Wicinski, Przemystaw
Jasiewicz, Bartlomiej Matkowski, Szymon Nowak, Jan Zabrzynski

Moj udzial polegal na: Ostatecznej akceptacji pracy 1 uwagach

Moj udziat w powstaniu pracy wynosi 1%.
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Zalyeznik nr 5 do uchwaty Nr 38 Senatu UMK z dnia 26 wrze$nia 2023 1.
W sprawie postgpowania o nad: pnia doktora
na Uniwersytecie Mikolaja Kopernika w Toruniu

Torun, dnia 27.02.2025

Dr n. med. Jakub Ohla

Klinika Ortopedii i Traumatologii Wydzialu Lekarskiego Collegium Medicum w Bydgoszczy,
Uniwersytet Mikotaja Kopernika w Toruniu
85-092 Bydgoszcz, Polska

Rada Dyscypliny Nauki Medyczne
Uniwersytetu Mikolaja Kopernika
w Toruniu

Niniejszym o$wiadczam, ze w pracy:

Tytul publikacji: ,Impact of COVID-19 pandemic outbreak on pelvic trauma surgical
management”

Tomasz Pielak, Maria Zabrzyriska, Rafat Wojcicki, Jakub Erdmann, Piotr Walus, Bartlomie)
Matkowski, Jakub Ohla, Adam Jabtonski, Mahircan Demir, Michal Wicinski, Jan Zabrzynski

Méj udziat polegat na: Pomocy w edycji manuskryptu

M¢j udzial w powstaniu pracy wynosi 1%.

edli
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14. Zgoda Komisji Bioetycznej

\

Uniwersytet Mikolaja Kopernika w Toruniu
Collegium Medicum im L. Rydygiera w Bydgoszczy
KOMISJA BIOETYCZNA
UL M. Sklodowskiej-Curie 9, 85-094 Bydgoszcz, tel.(052) 585-35-63, fax.(052) 585-38-11

KB 645/2022 Bydgoszez, 13.12.2022r.

Dzialajac na podstawie art. 29 ustawy z dnia 5.12.1996 r. o zawodach lekarza i lekarza dentysty Dz.U. z
1997 r. Nr 28 poz. 152 (wraz z pozniejszymi zmianami), rozporzadzenia Ministra Zdrowia i Opieki Spolecznej z
dnia 11.05.1999 r. w sprawie szczegblowych zasad powolywania i finansowania oraz trybu dzialania komisji
bioetycznych (Dz.U. Nr 47 poz.480) oraz Zarzadzenia Nr 21 Rektora UMK z dnia 4.03.2009 r. z p6zn. zm. w
sprawie powotania oraz zasad dziatania Komisji Bioetycznej Uniwersytetu Mikotaja Kopernika w Toruniu przy
Collegium Medicum im Ludwika Rydygiera w Bydgoszczy oraz zgodnie z zasadami zawartymi w DH i GCP

Komisja Bioetyczna przy UMK w Toruniu, Collegium Medicum w Bydgoszczy

(sklad podano w zalaczeniu), na posiedzeniu w dniu 13.12.2022 r. przeanalizowala wniosek,
ktory ztozyl kierownik badania:

dr hab. n. med. Jan Zabrzynski
Katedra Patomorfologii Klinicznej
Collegium Medicum im. L. Rydygiera w Bydgoszczy UMK w Toruniu

z zespolem w skladzie:

prof. dr hab. n. med. Dariusz Grzanka, dr hab. n. med. Jan Zabrzynski, lek. Tomasz
Pielak, lek. Rafal Wajcicki, lek. Adam Jabloiski, dr n. med. Jakub Ohla

w sprawie badania:

»Retrospektywna ocena morfologii zlaman miednicy oraz wdrozonego leczenia
operacyjnego.”

Po zapoznaniu si¢ ze zlozonym wnioskiem i w wyniku przeprowadzonej dyskusji oraz glosowania
Komisja podjela:
Uchwale o pozytywnym zaopiniowaniu wniosku

W sprawie przeprowadzenia badan w zakresie okreslonym we wniosku pod warunkiem uzyskania zgody oséb
badanych na przetwarzanie danych osobowych w celach naukowych, a w przypadku braku takiej zgody,
analizowania jedynie danych zanonimizowanych, pozbawionych danych personalnych (zgodnie z RODO). Zgoda
obejmuje tylko dane z dokumentacji uczestnikéw badania z okresu od 01.09.2016 r. do 31.09.2022 r.

Zgoda obowiqzuje od daty podjecia uchwaly (13.12.2022 r.) do korica 2023 r.

Wydana opinia dotyczy tylko rozpatrywanego wniosku z uwzglednieniem przedstawionego projektu;
kazda zmiana i modyfikacja wymaga uzyskania odrebnej opinii

Prof. dr hab. med. Karol Sliwka

_} A
U
Przewodniczgcy Komisji Bioetycznej
Otrzymuje:
dr hab. n. med. Jan Zabrzynski
Katedra Patomorfologii Klinicznej
Collegium Medicum im. L. Rydygiera w Bydgoszczy UMK w Toruniu
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Lista obecnosci

na posiedzeniu Komisji Bioetycznej

w dniu 13.12.2022 r.

Imie i nazwisko

Funkcja/ Specjalizacja

Podpis

Prof. dr hab. med. Karol Sliwka

medycyna sgdowa

Mgr prawa Joanna Potetek-Zygas

prawniczka (

2
) ) pediatra, alergologia i !
3 Prof. dr hab. med. Mieczystawa Czerwionka-Szaflarska J 1
) gustroenterologia dziecigca ﬁfu 4
. poloznictwo, /
4 Prof. dr hab. med. Marek Grabiec W
' ginekologia onkologiczna
) choroby wewnetrzne, b
5 Prof. dr hab. n med. Maria Ktopocka 7 JAES 2N
' gastroenterologia ’ )
o chirurgia ogolna,
6 Prof. dr hab. med. Zbigniew Wtodarczyk
: transplantologia kliniczna
' ) ) chirurgia ogélna,
7 Dr hab. n. med. Maciej Stupski, prof. UMK
’ transplantologia kliniczna
anestezjologia
3 Dr hab. n. med. Katarzyna Sierakowska, prof. UMK
' i intensywna terapia
9. Ks. dr hab. Wojciech Szukalski, prof. UAM duchowny
=)
10. Dr n. med. Radostawa Staszak-Kowalska pediatria, choroby pluc /
11. Mgr prawa Patrycja Brzezicka prawniczka /‘]/%‘ \(Qﬁ)/ =
|
12, Mgr farm. Aleksandra Adamczyk Sfarmaceutka L hax Y1
ey
/
13. Mgr Lidia Iwiniska-Tarczykowska pielegniarka

<

str. 83



