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1.Wstep

Ztamania pierscienia miednicy i panewki stawu biodrowego stanowig powazny problem
medyczny, miedzy innymi dlatego, ze stanowig znaczne obcigzenie dla systemu opieki
zdrowotnej [1-3]. Wymagaja one dfugotrwatej i interdyscyplinarnej opieki medycznej i moga
prowadzi¢ do dysfunkcji uktadu miesniowo-szkieletowego, zwtaszcza zaburzen chodu[4,5].
Leczenie operacyjne tych ztaman jest preferowang metodg leczenia w zdecydowanej
wiekszosci przypadkow i odbywa sie w wykwalifikowanych osrodkach z wyszkolonym

personelem medycznym i odpowiednim zapleczem sprzetowym[4—6].

Ztamanie w obrebie miednicy wydaje sie by¢ jednostkg chorobowg potencjalnie sprzyjajaca
rozwojowi zaburzen depresyjnych. Z reguty jest to powainy uraz z towarzyszacymi
obrazeniami, ktéry drastycznie zmienia dotychczasowg sytuacje zyciowg pacjenta. Wiaze sie
to z powaznym zabiegiem chirurgicznym, utratg krwi i dtugim okresem rehabilitacji. Biorgc pod
uwage powyzsze czynniki mozna podejrzewac, ze jakos¢ zycia oraz funkcjonowanie pacjentéw
po przebytym urazie i zastosowanym leczeniu operacyjnym moze ulec znacznemu

pogorszeniu w poréwnaniu do stanu poprzedzajgcego uraz.
2. Epidemiologia wysokoenergetycznych ztaman miednicy

Dane statystyczne dotyczace ztaman miednicy s3 zrdznicowane. Badania populacyjne
wskazuja, ze Srednia czestos¢ wystepowania ztaman miednicy wynosi 20 na 100 000 oséb [2].
Gtéwnymi mechanizmami urazéw sg wypadki komunikacyjne, obrazenia pieszych i
rowerzystow w wyniku potrgcen oraz upadki z wysokosci [7]. W 2021 roku w jednym z
przegladow literatury opartych na pietnastu artykutach wykazano, ze gtéwnym mechanizmem
urazow w przypadku ztaman otwartych miednicy sg wypadki komunikacyjne, ktére stanowig
67,1% urazow [8]. Wysokoenergetyczne urazy miednicy dotyczg zwykle mtodych mezczyzn[7],
a wiekszo$¢é pacjentdéw z otwartymi ztamaniami miednicy to mezczyzni (74,9%) ze $rednig
wieku 35,1 lat[8]. Wedtug rejestrow urazéw w réznych krajach niestabilne ztamania miednicy
wigzg sie ze wspotczynnikiem $miertelnosci od 8 do 32%. Ze wzgledu na rosnacy standard
opieki nad pacjentami urazowymi, istnieje tendencja do zmniejszenia $miertelnosci u
pacjentéw z ciezkimi ztamaniami miednicy; jednak pomimo postepéw medycyny w tej

dziedzinie, w podgrupie pacjentdw ze ztamaniami miednicy powiktanymi wstrzagsem



krwotocznym wspotczynnik Smiertelnosci wynosi 32% [8]. Powodem tej wysokiej
Smiertelnosci jest to, ze w miednicy moze wystgpi¢ wieloogniskowy krwotok, ktdrego nie
mozna w prosty sposob zatrzymac ani kontrolowaé tradycyjnymi metodami chirurgicznymi,
takimi jak podwigzanie naczynia krwionosnego lub usuniecie narzadu. Najczestszymi
przyczynami krwawienia do miednicy sg uszkodzenia ztozonych splotéw zylnych, a w rzadszych
przypadkach krwawienie tetnicze z uszkodzonych tetnic biodrowych [9-11]. Leczenie tego
krwawienia wymaga dodatkowo jak najszybszej repozycji i stabilizacji struktur kostnych [12].
Ciezkim urazom miednicy moga towarzyszy¢ urazy gtowy, klatki piersiowej, narzagdéw jamy

brzusznej, miednicy i uktadu moczowo-ptciowego [13].

3. Klasyfikacja ztaman panewki stawu biodrowego i uszkodzen pierscienia miednicy

Istnieje wiele skal i podziatow ztaman w obrebie miednicy z uwzglednieniem lokalizacji oraz
przebiegu szczeliny ztamania, mechanizmu urazu oraz stabilnosci miednicy. Dwie najbardziej
powszechne w uzyciu to skala Young’a i Burgess’a w przypadku uszkodzen pierscienia
miednicy oraz klasyfikacja ztaman panewki stawu biodrowego wedtug Judet’a i Letournel’a.
Wyzej wymieniona skale byly wykorzystywane w grupach badanych pacjentéw objetych

badaniami wchodzacymi w sktad tej rozprawy. Ponizej zaprezentowano omowione skale.



3.1 Skala uszkodzen pierscienia miednicy wedtug Young’a i Burgess’a.

Tabela 1. Klasyfikacja ztaman pierscienia miednicy wg Young’a i Burgess’a. Litery w nawiasie

odpowiadajg prezentacjom graficznym w schemacie nr 1.

Klasyfikacja wedtug Young’a i Burgess’a

Kierunek dziatania
sit

Opis

Kompresja przod-
tyt (APC)

Rozejscie sie spojenia lub ztamanie kosci tonowych:

| — rozejscie spojenia < 2.5 cm. (D)

Il - rozejscie spojenia > 2.5 cm. Rozejscie przedniego stawu krzyzowo-
biodrowego (SI). Tylne wiezadta krzyzowo-biodrowe zachowane.

Zerwanie wiezadet krzyzowo-kolcowych i krzyzowo-guzowych. (E)

[l - Zerwanie przednich i tylnych wiezadet krzyzowo- biodrowych.
Zerwanie wiezadet i krzyzowo-guzowych krzyzowo-kolcowych. (F)

Boczna kompresja
(LC)

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

| - Ukosne lub poprzeczne ztamanie gatezi kosci fonowej i kompresyjne
ztamanie przedniej czesci skrzydta krzyzowego po tej samej stronie.
(A)

Il - Ztamanie gatezi kosci tonowej i kompresyjne ztamanie tylnej czesci
kosci biodrowej po tej samej stronie (,,ztamanie potksiezycowate”). (B)

[l - Kompresyjne ztamanie boczne po tej samej stronie + przeciwlegte
ztamanie typu ,otwarta ksigzka” (APC Ill). (C)

Kompresja
wertykalna (VS)

Rozejscie spojenia tonowego lub przemieszczenie pionowe w
kierunku, zwykle z uszkodzeniem stawu krzyzowo-biodrowego. (G)

Ztozony
mechanizm (CM)

Ztozony uraz, przy czym najczestszy typ to kombinacja LC/VS




Schemat 1. Graficzna prezentacja skali Young’a i Burgess’a wedtug Jae Min Ahn i wsp. [13]

3.2 Skala uszkodzen pierscienia miednicy wedtug Judet’a i Letorunel’a.

Tabela 2. Typy ztaman panewki stawu biodrowego wedtug Judet’a i Letorunel’a. Litery w
nawiasie odpowiadajg prezentacjom graficznym w schemacie nr 2.

Podstawowe wzorce Powigzane wzorce
Ztamanie $ciany tylnej (A) Ztamanie $ciany i kolumny tylnej (F)
Ztamanie kolumny tylnej (B) Ztamanie poprzeczne i Sciany tylnej (G)

Ztamanie Sciany przedniej (C) Ztamanie typu T (H)
Ztamanie kolumny przedniej Przednia Sciana/ kolumna (1)
(D)
Ztamanie poprzeczne (E) Ztamanie obu kolumn (J)

Schemat 2. Graficzna prezentacja skali Joudet’a i Letorunel’a wedtug Timothy Alton i wsp. [14]




4. Zaburzenia depresyjne u pacjentow ortopedycznych leczonych operacyjnie

Zaburzenia depresyjne nalezg do najczestszych chordb psychicznych diagnozowanych w XXI
wieku [15,16]. Okoto 3,8% populacji doswiadcza depresji, w tym 5% dorostych (4% mezczyzn
w porownaniu z 6% kobiet) [15]. Przyczyny tych zaburzen skfadajg sie zazwyczaj z wielu
istotnych czynnikéw. Ws3$réd nich mozemy wyrdzni¢ trzy gtéwne grupy: biologiczne,
psychologiczne i spoteczne. Do czynnikdw biologicznych zalicza sie m.in. choroby
towarzyszace, pteé, wiek oraz uwarunkowania genetyczne odpowiedzialne za ilos¢ i jakosé
produkcji neuroprzekaznikéw oraz potaczen neuronalnych[17,18]. Do czynnikéw
psychologicznych zalicza sie charakter i temperament, ktére wptywajg m.in. na sposéb
radzenia sobie z trudnosciami zyciowymi [19]. W przypadku czynnikdéw spotecznych istotng
role w rozwoju zaburzen depresyjnych odgrywa aktualna sytuacja zyciowa oraz wsparcie oséb

trzecich [20].

Zaburzenia zdrowia psychicznego (ang. Mental Health Disorders- MHD) u pacjentéow
ortopedycznych obserwowano i rozwazano juz w latach 70. XX wieku. Ich wystepowanie w
postaciach takich jak lek, depresja i zespdt stresu pourazowego (ang. Posttraumatic Stress
Disroder- PTSD) obserwuje sie u pacjentéw po urazie, a jedng z gtdwnych konsekwencji tego
zjawiska sg ograniczone dtugoterminowe wyniki[21]. Zaobserwowano, ze wsrdod populacji
dorostych czestos¢ wystepowania depresji i PTSD u pacjentédw z urazami ukfadu mies$niowo-
szkieletowego jest istotnie wyzsza [22]. Winter i wsp. wykazali, ze ztamania korficzyn dolnych
niosg ze sobga ryzyko nowych MHD u wczesniej zdrowych osdb, przy czym lokalizacja ztamania
ma znaczenie, poniewaz ryzyko to jest wyzsze w ztamaniach proksymalnych stawu
kolanowego, w tym ztamaniach pierscienia miednicy i panewki stawu biodrowego [23]. W
szczegolnosci w jednym z badan stan zdrowia psychicznego grupy 32 dorostych pacjentow z
urazem miednicy oceniano 3, 6 i 12 miesiecy po urazie, wykazujgc wyziszg czestosc
wystepowania depresji i PTSD w tej grupie w badanych okresach. Czestos¢ opisywanych MHD
byta wyzsza niz w populacji ogdlnej [24]. Ponadto, jedno badanie przeprowadzone na 148
mezczyznach wykazato, ze wyzisze wyniki VAS u pacjentdow ze ztamaniami koniczyn byty

zwigzane z wystepowaniem PTSD [25].



Ztamanie w okolicy miednicy wydaje sie by¢ chorobg, ktéra moze potencjalnie przyczyniad sie
do rozwoju zaburzen depresyjnych. Z reguty jest to powaziny uraz z towarzyszacymi
obrazeniami, ktéry drastycznie zmienia obecng sytuacje zyciowg [26—29]. Wigze sie to z
powaznym zabiegiem chirurgicznym, utratg krwi i dtugim okresem rehabilitacji . Zaprzestanie
aktywnosci zawodowej jest zazwyczaj wymagane na co najmniej 2—3 miesigce, ale w
niektdérych przypadkach okres ten jest znacznie dtuzszy [30]. Kilka badan wykazato juz wyzszy
wskaznik zaburzen depresyjnych u 0séb z urazami miednicy. McMinn i wsp. oraz Martin i wsp.
w swoich badaniach przedstawili, ze prawie 30% pacjentow, ktorzy doznali urazu miednicy,
ma zdiagnozowang depresje [24,31]. Wyniki te wskazuja, ze ryzyko wystgpienia zaburzen
depresyjnych z powodu ztamania miednicy moze by¢ potencjalnie prawie dziesieciokrotnie

wyzsze w porownaniu do populacji globalnej.

5. Jako$é zycia po zastosowanym leczeniu operacyjnym u pacjentéw ortopedycznych

Jakos¢ zycia zwigzana ze zdrowiem (ang. Health- related Quality of Life- HRQOL) u pacjentéw
po urazie lub jakiejkolwiek chorobie jest niezbedna do oceny skutecznosci zastosowanej
terapii. Wptyw choroby na pacjenta nie ogranicza sie do jej czestosci wystepowania w
populacji ogdlnej ani do podejscia terapeutycznego. Wazne jest réwniez zmierzenie lub
oszacowanie roznych wymiaréw jakosci zycia pacjenta (fizycznego, emocjonalnego,
funkcjonowania spotecznego, duchowego, psychologicznego itp.). Dlatego w przypadku
urazow ortopedycznych istotne jest dokonanie przegladu pomiardw jakosci zycia zwigzanej ze
zdrowiem poprzez wdrozenie tych narzedzi w okreslonych punktach czasowych przed i po
operacji. Wyniki mogg pomdc w ulepszeniu tych czesci algorytmow leczenia, ktére wnoszg

rzeczywistg wartos¢ do zrozumienia rokowania przez pacjenta [32].

Urazy miednicy to czesto urazy o duzej energii, czesto predysponujgcymi do
niepetnosprawnosci. Ztamania miednicy sg bardzo powszechne w krajach rozwijajacych sie ze
wzgledu na wysoki wskaznik wypadkow drogowych i upadkow. Wiele z tych ztaman miednicy
ma tendencje do stabilnych urazéw, lecz niestabilne i otwarte ztamania miednicy zwiekszaja
ryzyko zgonu [27,33]. Leczenie jest zazwyczaj chirurgiczne, a po nim wazne jest, aby ocenic
jakos¢ zycia zwigzang ze zdrowiem (HRQOL) w celu dtugoterminowej oceny pacjentéw po

operacji.

10



Do analizy jakosci zycia pacjentdow po ztamaniach pierscienia miednicy i panewki stawu
biodrowego stosowano rdzne systemy punktacji funkcjonalnej. Nalezg do nich: formularz
skréocony (SF)-36 [34], skala oceny jakoéci zycia Swiatowej Organizacji Zdrowia (WHOQOL-
BREF) [35], kwestionariusz oceny funkcji miesniowo-szkieletowych (MFA) [36], skala
satysfakcji z zycia (Lis-AT 11) [37], skala jakosci zycia EuroQol (EQ-5) [38] i inne. Narzedzia te
zostaty znormalizowane i zaaprobowane pod katem subiektywnej oceny i obiektywnej
interpretacji ich wynikéw. Jednakze doniesiono, ze nie ma specyficznych kwestionariuszy do
oceny leczenia ztaman panewki stawu biodrowego i miednicy; w zwigzku z tym kilka
tradycyjnych wynikéw oceny stawu biodrowego dla pacjentéw po endoprotezoplastyce jest z

nimi faczonych [39-41].

W kilku badaniach zgtoszono kontrowersje dotyczace przewidywania HRQOL w ztamaniach
miednicy. Wykazano, ze wiek i pte¢ nie sg czynnikami wptywajacymi na wynik, jednak niewielu
autoréw odnotowato istotny zwigzek z wynikiem [28,42—44]Z drugiej strony, rézne badania
wykazaty, ze wiek jest niezaleznym czynnikiem ryzyka HRQOL u pacjentow geriatrycznych po
zfamaniu miednicy [45], a stopien przemieszczenia resztkowego jest istotnym predyktorem

HRQOL [46].

Wyniki funkcjonalne po ztamaniach miednicy zalezg réwniez od towarzyszacych urazow
trzewnych i tkanek miekkich w ztamaniach miednicy [46,47] Nasilenie tych powigzan
zwigzanych ze ztamaniami miednicy czesto przyczynia sie do ztego wyniku funkcjonalnego,
nawet z udziatem lub bez udziatu niestabilnosci i asymetrii, ale moze to wynikac¢ z nasilenia i
stopnia uszkodzenia tkanek miekkich [48] w badaniu Michaelsa i wsp. wykazano, ze pacjenci
z urazami ortopedycznymi uzyskali gorsze wyniki niz pacjenci bez urazéw ortopedycznych w

szes$ciu z oSmiu domen SF-36 po urazach tepych [49].

Badanie Borga i wsp. ze srednig wieku pacjentéw 49 lat, wykorzystujace SF36 jako jedno z
narzedzi oceny, wykazato dodatnig korelacje miedzy jakoscig nastawienia ztamania a
wynikami leczenia pacjenta [41]. Jest to sprzeczne z badaniem Millera i wsp. dotyczacym
pacjentow w podesztym wieku (Sredni wiek 67 lat) ze ztamaniami panewki stawu biodrowego,
w ktorym nie stwierdzono korelacji miedzy wynikami funkcjonalnymi a jakoscig nastawienia

[50].
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6. Cel Pracy

Celem pracy jest ocena wynikdéw leczenia operacyjnego ztaman panewki stawu biodrowego

oraz pierscienia miednicy pacjentdw operowanych w latach 2017-2022.
Cele szczegotowe:

1. Ocena czestosci wystepowania zaburzen depresyjnych u pacjentéow ze ztamaniami

panewki stawu biodrowego oraz uszkodzeniami pierscienia miednicy leczonymi operacyjnie

2. Ocena jakosci zycia oceniang przez pacjenta po leczeniu operacyjnym ztamania

panewki stawu biodrowego i uszkodzen pierscienia miednicy

3. Przeglad aktualnych schematdéw opieki multidyscyplinarnej nad pacjentami z urazami

miednicy

7. Streszczenia artykutéw oryginalnych

7.1 Artykut oryginalny |

Prevalence of Depressive Disorders in Operatively Treated Pelvic Trauma Patients

Cel: Celem niniejszego badania jest ocena czestosci wystepowania zaburzen depresyjnych u
pacjentéw ze ztamaniami miednicy leczonych operacyjnie w naszym osrodku w latach 2017—-

2022.

Materiaty i metody: Badaniem objeto 75 pacjentow, 57 mezczyzn i 18 kobiet, operowanych w
naszym osrodku w latach 2017-2022 z powodu ztamania panewki stawu biodrowego i
uszkodzenia pierscienia miednicy. W badanej grupie Przeanalizowano takie zmienne jak wiek,
pte¢, przewlekty bol mierzony skalg VAS oraz czestos¢ wystepowania mysli samobdjczych.

Uczestnicy byli poddani badaniu z uzyciem skali Depresji Becka (BDI).

Wyniki: 35 z 75 pacjentdw wykazywato objawy depresji (wynik BDI > 11), co stanowi 47%
badanej populacji, z srednig punktacja 29 BDI (p < 0,0001). Kobiety uzyskaty sSrednig punktacje
BDI wynoszaca 23, co odpowiada umiarkowanej depresji w skali Becka (p < 0,008).
Stwierdzono dodatnig korelacje miedzy wynikiem BDI a przewlektym bdélem u pacjentéw z
urazami miednicy (p < 0,0003; r = 0,4094). Ponadto kobiety w badanej populacji czesciej

zgtaszaty mysli samobdjcze niz mezczyini (44% vs. 14%; p < 0,01). Nie stwierdzono
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statystycznie istotnej korelacji miedzy wystepowaniem depresji a dtugoscig pobytu w szpitalu

i wiekiem pacjenta (odpowiednio p<0,5ip < 0,06).

Whioski: Czesto$¢ wystepowania depresji u pacjentéw z urazami miednicy w badanej

populacji wynosi 47%.
7.2 Artykut oryginalny Il

Evaluation of Patient-Assessed Quality of Life Questionnaires Following Operative

Treatment of Pelvic Fractures

Cel: Ocena jakosci zycia (Qol) pacjentdw po leczeniu operacyjnym ztaman panewki stawu
biodrowego i urazéw pierscienia miednicy oraz identyfikacja réznic w ocenie QoL w zaleznosci

od pfci i grupy wiekowe;j.

Materiaty i metody: Badaniem objeto 75 pacjentéw, w tym 41 ze ztamaniami panewki i 34 ze
ztamaniami pierscienia miednicy, ktdrzy byli leczeni operacyjnie w okresie 6 lat (2017-2022).
Pooperacyjne wyniki HRQOL oceniano za pomoca skali BREF Swiatowej Organizacji Zdrowia
(WHQOL-BREF) i skréconego formularza RAND 36 (SF-36). Przeprowadzono oddzielne analizy

dla mezczyzn i kobiet, a dane poréwnano w pieciu grupach wiekowych.

Wyniki: Pacjenci ptci meskiej uzyskali nieznacznie wyzsze wyniki we wszystkich domenach niz
kobiety w grupie ze ztamaniem panewki stawu biodrowego. W grupie uszkodzenia pierscienia
miednicy kobiety manifestowaty wyzsze wyniki w domenie psychologicznej (72,67 w por. z
69,44) i spotecznej (81,67 w por. z 77,08). Mezczyzni (80%) zgtaszali wiekszg ogdlng satysfakcje
ze swojego zdrowia w grupie ztaman panewki stawu biodrowego w poréwnaniu z kobietami
(p=0,0306). W analizie SF36, zaréwno w grupie ztamania panewki jak i uszkodzenia pierscienia
miednicy najnizszg $rednig jakos¢ zycia odnotowano w podsumowaniu zbiorczego stanu
zdrowia fizycznego (PHC) z wynikiem odpowiednio 41,34 + 9,49 i 41,21 + 9,19. Mezczyzni
uzyskali wyzsze wyniki we wszystkich o$miu skalach w ztamaniu pierscieniowym i wszystkich
z wyjatkiem ogdlnego stanu zdrowia w grupie ztamania panewki stawu biodrowego (p =
0,0166). W przypadku zbiorczego stanu zdrowia psychicznego (MHC) mezczyzni uzyskali lepszy
sredni wynik w obu grupach ztaman, ze znaczacymi réznicami miedzy obiema ptciami w grupie
panewki stawu biodrowego (p = 0,0352). W analizie grup wiekowych SF36, w grupie ztaman

panewki najmtodsza grupe wiekowg (<40 lat) charakteryzowat istotny spadek wydajnosci z
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powodu ograniczen roli wynikajgcych ze zdrowia fizycznego (RP) i probleméw emocjonalnych
(RE) w poréwnaniu z najstarszg wiekowo grupg (>70 lat) (odpowiednio p =0,0306 i p = 0,0069),
podobnie jak PHC (p = 0,0279). Ponadto, w ogdlnym podsumowaniu zdrowia psychicznego
grupy ztaman panewki dla pieciu grup wiekowych, wystgpity istotne roznice miedzy
najmfodszg a najstarszg grupa wiekowg (p = 0,0372). Natomiast w grupie uszkodzenia
pierscienia miednicy najstarsza grupa wiekowa (>70 lat) uzyskata najgorsze wyniki we
wszystkich czterech skalach zdrowia fizycznego, a pacjenci <40 lat mieli najwyzszy wynik w
skali funkcjonowania fizycznego (PF), ze statystyczng istotnoscig w poréwnaniu z najstarsza
grupg wiekowg (85 (17,53), p = 0,01501). Ponadto najnizszy $redni wynik w skali PHC
odnotowano w grupie wiekowej >70 lat, a najwyzszy w grupie wiekowej 61-70 lat, z

istotnoscig statystyczng (p = 0,0367).

Whioski: Pacjenci ze ztamaniem miednicy leczeni operacyjnie sg istotnie narazeni na
pogorszenie jakosci zycia. W obu ocenach funkcjonalnych mezczyzni wykazywali poprawe
jakosci zycia w wiekszej liczbie analizowanych obszaréw niz kobiety w skali SF36 oraz WHQOL-

BREF.
7.3 Artykut pogladowy llI

Pelvic Fractures in Adults and the Importance of Associated Injuries—A Current Multi-

Disciplinary Approach

Wprowadzenie: Ztamania pierscienia miednicy stanowig istotny i narastajacy problem

zdrowotny w dziedzinie chirurgii urazowej i ortopedycznej.

Celem niniejszej pracy byto przedstawienie aktualnego podejscia do tych urazéw uktadu
miesniowo-szkieletowego, dostepnych systemdw klasyfikacji oraz powiktan naczyniowych i

moczowo-ptciowych.

Wyniki: Najczestszymi powiktaniami powaznych ztaman pierscienia miednicy sg krwotoki
tetnicze i zylne, a takze urazy cewki moczowej. Krwotoki tetnicze najczesciej pochodzg z pnia
lub gatezi tetnicy biodrowej, a standardowym leczeniem jest stabilizacja miednicy i wdrozenie
procedur wewnatrznaczyniowych. W przypadku krwotokéw zylnych najwazniejsze jest

zastosowanie tamponady otrzewnowej miednicy.
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Whioski: Podejscie wielodyscyplinarne i algorytmizacja leczenia sg istotne dla utatwienia
priorytetyzacji procedur terapeutycznych. Leczenie pacjentdw ze ztamaniami pierscienia

miednicy powinno odbywac sie w wyspecjalizowanych osrodkach urazowych.
8. Whnioski

1. Pacjenci po urazach miednicy, szczegdlnie kobiety, sg obcigzeni wysokim ryzykiem depresji

i mysli samobdjczych.

2. Wyniki wskazujg na potrzebe dalszych badan nad wspotwystepowaniem depresji i urazéw

miednicy oraz nad optymalizacjag modelu opieki nad tg grupa pacjentéw.

3. Pacjenci leczeni operacyjnie z powodu ztaman miednicy sg istotnie narazeni na dtugotrwate

pogorszenie jakosci zycia.

4. W obu ocenach w oparciu o skale funkcjonalne badanej grupy, mezczyzni wykazywali

poprawe jakosci zycia w wiekszej liczbie analizowanych obszaréw niz kobiety.

5. lIstnieje potrzeba opracowania dedykowanych narzedzi oceny stanu zdrowia oraz
prowadzenia wieloosrodkowych badan nad jakoscig zycia pacjentow ze ztamaniami panewki i

pierscienia miednicy.

6. Leczenie ztaman pierscienia miednicy wymaga opieki w wyspecjalizowanych osrodkach
traumatycznych z udziatem zespotdw multidyscyplinarnych, aby zapewnié skuteczng

priorytetyzacje procedur terapeutycznych.

7.Algorytmizacja proceséw diagnostycznych i terapeutycznych oraz scista wspétpraca
cztonkéw zespotu traumatycznego sg kluczowe dla optymalizacji leczenia pacjentow z

wielonarzgdowymi obrazeniami.
9. Streszczenie

Ztamania pierscienia miednicy i panewki stawu biodrowego stanowig powazny problem
medyczny, miedzy innymi dla tego, ze stanowig znaczne obcigzenie dla systemdw opieki

zdrowotnej. Wymagajg one dfugotrwatej i interdyscyplinarnej opieki medyczne;.

Ztamanie w obrebie miednicy wydaje sie byé chorobg potencjalnie sprzyjajacg rozwojowi

zaburzen depresyjnych. Z reguty jest to powazny uraz z towarzyszacymi obrazeniami, ktory
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drastycznie zmienia dotychczasowg sytuacje zyciowa. Wigze sie to z powaznym zabiegiem
chirurgicznym, utratg krwi i dtugim okresem rehabilitacji. Biorgc pod uwage powyzsze czynniki
mozna podejrzewaé, ze jako$¢ zycia oraz funkcjonowanie pacjentéw po przebytym urazie i
zastosowanym leczeniu operacyjnym moze ulec znacznemu pogorszeniu w porownaniu do

stanu przed choroba.

W obu pracach badaniami objeto 75 pacjentdw, 57 mezczyzn i 18 kobiet, operowanych w
naszym osrodku w latach 2017-2022 z powodu ztamania panewki stawu biodrowego i

uszkodzenia pierscienia miednicy.

W pracy oryginalnej nr 1 przeanalizowano takie czynniki jak wiek, pte¢, przewlekty bdl
mierzony skalg VAS oraz czestos¢ wystepowania mysli samobdjczych. Uczestnicy zostali
zbadani w oparciu o skale Depresji Becka (BDI). W pracy oryginalnej nr 2 oceniono
Pooperacyjne wyniki jakoéci zycia za pomocg skali BREF Swiatowej Organizacji Zdrowia
(WHQOL-BREF) i skréconego formularza RAND 36 (SF-36). Przeprowadzono oddzielne analizy
dla mezczyzn i kobiet, a dane poréwnano w pieciu grupach wiekowych. Celem pracy
pogladowej nr 3 byto przedstawienie aktualnego podejscia do ztaman miednicy, dostepnych

systemow klasyfikacji oraz powiktan naczyniowych i moczowo-ptciowych.

Prawie potowa badanej grupy pacjentéw wykazywato objawy depresji. Stwierdzono dodatnig
korelacje miedzy wynikiem BDI a przewlektym bdélem u pacjentéw z urazami. Ponadto kobiety

w badanej populacji czesciej zgtaszaty mysli samobdjcze niz mezczyzni.

Pacjenci ptci meskiej uzyskali nieznacznie wyzsze wyniki we wszystkich domenach niz kobiety
w grupie ze ztamaniem panewki stawu biodrowego w badaniu dotyczacym jakosci zycia.
Mezczyzni zgtaszali wiekszg ogdlng satysfakcje ze swojego zdrowia w grupie ztaman panewki
stawu biodrowego w pordéwnaniu z kobietami. W przypadku zbiorczego stanu zdrowia
psychicznego mezczyzni uzyskali lepszy sredni wynik w obu grupach ztaman. W ogdélnym
podsumowaniu zdrowia psychicznego grupy ztaman panewki dla pieciu grup wiekowych,
wystapity istotne réznice miedzy najmtodszg a najstarszg grupa wiekowa. Natomiast w grupie
uszkodzenia pierscienia miednicy najstarsza grupa wiekowa uzyskata najgorsze wyniki we
wszystkich czterech skalach zdrowia fizycznego, a pacjenci ponizej 40 lat mieli najwyzszy wynik

w skali funkcjonowania fizycznego.
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Powyzsze badania dowodza, ze urazy miednicy to ztozone choroby, ktére majg niewatpliwie
negatywny wptyw réwniez na zdrowie psychiczne pacjentéow. Aktualne algorytmy leczenia
pacjentéw ze ztamaniami miednicy géwnie skupiajg sie na samym zaopatrzeniu ztamania oraz
najczesciej towarzyszacych chordb, a wiec uszkodzen naczyniowych oraz uktadu moczowo-
pfciowego. Absolutnie nie mozna podwazyé zasadnosci takiego dziatania, jednak w Swietle
powyzszych wynikow wydaje sie by¢ koniecznym ustanowienie badania stanu psychicznego
oraz dalszych adekwatnych dziatan obowigzkowym elementem kompleksowej opieki nad

pacjentami ze ztamaniami miednicy leczonymi operacyjnie.

10. Summary

Pelvic ring and acetabular fractures pose a serious medical problem, in part because they place
a significant burden on healthcare systems. They require long-term, interdisciplinary medical

care.

A pelvic fracture appears to be a potentially predisposing condition to the development of
depressive disorders. It is usually a serious injury with concomitant injuries that drastically
alters one's life situation. This involves major surgery, blood loss, and a long period of
rehabilitation. Considering the above factors, it is likely that the quality of life and functioning
of patients after trauma and surgical treatment may significantly deteriorate compared to

their pre-morbid state.

In both studies, 75 patients, 57 men and 18 women, underwent surgery at our center between
2017 and 2022 due to acetabular fractures and pelvic ring injuries. Original article No. 1
analyzed factors such as age, gender, chronic pain measured by the VAS scale, and the
incidence of suicidal ideation. Participants completed the Beck Depression Inventory (BDI).
Original article No. 2 assessed postoperative quality of life outcomes using the World Health
Organization BREF scale (WHQOL-BREF) and the RAND Short Form 36 (SF-36). Separate
analyses were conducted for men and women, and data were compared across five age
groups. The aim of original article No. 3 was to provide a concise description of
musculoskeletal injuries, available classification systems, current management, and vascular

and genitourinary complications.
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Nearly half of the study group exhibited symptoms of depression. A positive correlation was
found between BDI scores and chronic pain in trauma patients. Furthermore, women in the

study population were more likely to report suicidal ideation than men.

Male patients scored slightly higher in all domains than women in the acetabular fracture
group in the quality-of-life survey. Men reported greater overall health satisfaction in the
acetabular fracture group compared to women. For the overall mental health status, men had
higher mean scores in both fracture groups. In the overall mental health summary for the
acetabular fracture group across the five age groups, significant differences were found
between the youngest and oldest age groups. However, in the pelvic ring injury group, the
oldest age group scored the lowest on all four physical health scales, and patients under 40

years of age had the highest scores on the physical functioning scale.

The above studies demonstrate that pelvic injuries are complex conditions that undoubtedly
have a negative impact on patients' mental health. Current treatment algorithms for patients
with pelvic fractures primarily focus on fracture management and the most common
comorbidities, namely vascular and genitourinary injuries. The validity of this approach cannot
be disputed, but in light of the above results, it seems necessary to establish mental status
assessment and subsequent appropriate interventions as a mandatory component of

comprehensive care for patients with pelvic fractures undergoing surgical treatment.
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Introduction

Depressive disorders are among the most common psychiatric illnesses diagnosed in the 21st century
[1,2]. About 3.8% of the population experience depression, including 5% of adults (4% of men versus
6% of women) [1]. The causes of these disorders are usually composed of many important factors.
Among them, we can distinguish three main groups: biological, psychological, and social [3]. The bio-
logical factors include, for example, accompanying diseases, gender, age, and genetic conditions re-
sponsible for the quantity and quality of neurotransmitter production and neural connections [4,5].
The psychological factors include character and temperament, which influence, among other things,
the way one copes with life’s difficulties [6]. In the case of social factors, the current life situation and
support from third parties play a significant role in the development of depressive disorders [7].

Mental health disorders (MHDs) of orthopedic patients were observed and considered already in the
1970s [8]. Their occurrence in forms such as anxiety, depression, and post-traumatic stress disorder
(PTSD) is observed in patients after trauma, and one of the main consequences of this phenomenon
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includes limited long-term outcomes [9]. It has been observed that, among the adult population, the
incidence of depression and PTSD in patients with musculoskeletal injuries is significantly higher [10].
Winter et al. showed that lower-limb fractures carry the risk of new MHDs in previously healthy
individuals, with the location of the fracture being important as this risk is higher in fractures proximal
to the knee joint, including fractures of the pelvic ring and acetabulum [11]. In particular, in one of the
studies, the mental health status of a group of 32 adult patients with pelvic trauma was assessed 3, 6,
and 12 months after the injury, showing a higher incidence of depression and PTSD in this group in the
studied periods. The frequency of the described MHDs was higher than in the general population [12].
Also, one study of 148 men showed that higher VAS scores in patients with limb fractures were
associated with the occurrence of PTSD [13].

Afracturein the pelvic area seems to be a disease that could potentially contribute to the development
of depressive disorders. As a rule, it is a severe injury with accompanying injuries that drastically
changes the current life situation [14—17]. This is associated with serious surgery, blood loss, and a
long period of rehabilitation [12,18]. Cessation of professional activity is usually required for at least
2-3 months, but, in some cases, this period is much longer [19]. Several studies have already presented
higher rates of depressive disorders in people with pelvic injuries. McMinn et al. and Martin et al.
presented in their studies that almost 30% of the patients who suffered from pelvic injury are
diagnosed with depression [12,20]. Those results indicate that the risk of developing depressive
disorders due to pelvic fracture could be potentially almost ten times higher compared to the global
population.

Due to the significant impact and relatively frequent occurrence of MHDs in patients with pelvic
fractures, the aim the study was to assess the prevalence of depressive disorders in patients with pelvic
fractures treated surgically at one trauma center in the period 2017-2022.

Materials and Methods

General Characteristics

The study included patients operated on in our center in the years 2017-2022 due to a fracture of the
acetabulum of the hip joint or a fracture of the pelvic ring. The inclusion criteria were as follows: pelvic
ring or acetabular fracture treated operatively; admission and treatment in our institution between
2017 and 2022. Exclusion criteria: conservative treatment of pelvic fracture. Patients completed the
surveys via the telephone. Interviews were conducted by two medical doctors of our trauma center in
August 2024. The questionnaire included the Beck Depression Inventory (BDI). Additionally, patients
were asked about chronic pain symptoms measured on the VAS scale, and subsequent analysis with
the obtained BDI score was performed. Moreover, this scale was used as a retrospective assessment
of the one-week period of time after the injury. The method of use results from the lack of other
generally available and recognized tools for the retrospective assessment of depressive disorders in
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physical trauma patients. Scheme 1 presents the enrollment process.

Scheme 1. Presentation of enrollment process.

Beck Depression Inventory, VAS Scale

Following questionnaire and interpretation are based on “An inventory for measuring depression,
Archives of General Psychiatry, (4: 53—63).” Beck et al. Prior to the study, it had been translated to
Polish. Patients provided only one answer to the given question. Each answer is associated with its
score ranging from 0 to 3. Final BDI score is obtained by summing points from 21 questions. Following
the BDI questionnaire, patients were asked to state the level of their pelvic pain using the VAS (Visual
Analog Scale). Additionally, patients were asked whether they routinely use any analgesics.
Questionnaires are provided in the Supplementary Materials. Definition of the post-traumatic chronic
pain used in our study is according to the International Association of The Study of Pain: “occurs 3
months after an injury or surgery, without taking into account infectious conditions and the severity of
tissue damage; also, the person’s past pain is not important in this classification”.

Ethics

Prior to the study, permission was obtained from the Nicolaus Copernicus Bioethics Committee in
Torun (approval number KB 645/2022). The study was conducted in accordance with the Declaration
of Helsinki guidelines for human experiments. Informed consent was obtained from all patients or
their legal guardians to include them in scientific studies.

Statistical Analysis

All group comparisons and statistical analyses were conducted using Prism software version 10
(GraphPad Software, 225 Franklin Street, Fl. 26, Boston, MA, USA). 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-squared test with or without Yates continuity correction depending
on expected values for adequate contingency tables.
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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. 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 studied group consisted of 75 patients, 18 females (mean age 54 years old) and

57 males (mean age 53 years old). The mean duration between surgery and interview was 42 months.
Moreover, 35 out of the 75 patients showed symptoms of depression (BDI score > 11), which is 47%,
with an average score of 29 (p < 0.0001) (Figure 1; Table 1). Comparing the groups of women and men
studied, on average, 72% of the women showed symptoms of depression (Figure 2). Women obtained
an average BDI score of 23, which corresponds to moderate depression on Beck’s scale (p < 0.008)
(Figure 2; Table 2). The average score in the group of men was 6, which does not suggest the presence
of depressive disorders (Figure 2; Table 3). Furthermore, five out of the thirty-five patients (14%) with
symptoms of depression admitted to undergoing psychiatric treatment following their injuries (Table
1). A statistically significant correlation was also observed between chronic pain complaints and BDI
score in the group of both pelvic ring (Figure 3) and acetabulum fractures (Figure 4). Seventy-two
patients (96%) reported chronic pelvic pain following surgery that met the given criteria. An increase
in the BDI score correlates positively with chronic pain complaints on the VAS scale (p < 0.0003; r =
0.4094.) (Figures 3-5). Additionally, 71 of the 75 patients (94%) reported regular analgesics use due to
pelvic pain following surgery (Table 2).

Prevalence of depression

Non-depression

DeprGSSion }._{

0 20 40 60
BDI score

Figure 1. Prevalence of depression in studied population measured in BDI score. p < 0.0001.

Table 1. BDI scores of studied population with categorization in regard to the severity of depressive disorders and further
psychiatric treatment of depression.

No Depression Mild Depression Moderate Depression Severe Depression
BDI Score 0-11 12-26 27-49 50-65
No. of patients 40 (53%) 15 (20%) 14 (19%) 6 (8%)
Psychiatric treatment 0 (0%) 0 (0%) 1(7%) 4 (67%)
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Figure 2. Comparison between BDI scores in male and female studied populations. p <
0.008.

Table 2. Analgesics used by the patients with chronic pelvic pain.

Analgesic

Celecoxib Diclofenac Naproxen Paracetamol + Tramadol Ibuprofen

No. of patients

8 (5%) 19 (25%) 8 (5%) 16 (21%) 20 (27%)

Table 3. Comparison between mean BDI scores according to sex and type of fracture. fx—fracture M&F—male and
female.

Male Female Acetabular Fracture Pelvic Ring Fracture M&F Overall

Mean BDI Score

6 23 14 16 23

10 Pelvic ring fracture group

8 - ®

VAS score

2

£
0 T T T T 1
0 10

20 30 40 50
BDI score
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Figure 3. Correlation between VAS and BDI scores in pelvic ring fracture group. p < 0.005;
r=0.4013.

10 Acetabular fracture group

VAS score

0 llllllllllllllllllllllllllllll

0 20 40 60
BDI score

Figure 4. Correlation between VAS and BDI scores in acetabular fracture group. p < 0.01;
r=0.3813.

What also has been proven is that women in our studied population reported suicidal thoughts more
often than men, 44% vs. 14% (p < 0.01). It has been found to be statistically significant regardless of
age and type of fracture (Figure 6).

No statistically significant differences were observed regarding BDI score when comparing the groups
of acetabular fracture and pelvic ring fracture, 14 and 16, respectively (p < 0.3; Figure 7; Table 3). The
differences in VAS mean scores between the male and female studied groups were found to be not
statistically significant (mean score of 4 in both groups; p < 0.5; Figure 8). No statistically significant
correlation was found between the occurrence of depression and the length of hospital stay. No
statistically significant correlation was found between the occurrence of depression and the patient’s
age (p<0.2).

Total studied population

VAS score

0 rrrrrrrryrrrrrrrrTryr T T T T T T T T T

0 20 40 60
BDI score
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Figure 5. Correlation between VAS and BDI scores in total studied population. p < 0.0003;
r=0.4094.
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Figure 6. Frequency of suicidal ideation (Sl) in studied population. p < 0.01.

Acetabulum vs Pelvic Ring Comparision
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Figure 7. Comparison between mean BDI scores in acetabular and pelvic fractures. p <
0.3.
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Discussion

Rate of Depressive Disorders

The results of our study indicate that patients who have sustained pelvic injuries, involving both
acetabulum and pelvic ring fractures, are statistically significantly more likely to exhibit symptoms of
depression compared to the general population (p < 0.0001) (Figure 1) [1]. The data presented here
are derived from an analysis of patients treated at our center over the past 6 years, which serves as a
reference facility in the region for managing patients with pelvic injuries. Among the 75 patients
included in this study, 35 scored 12 or more points on Beck’s scale, suggesting the presence of
depressive disorders in those individuals. This number accounted for 47% of the patients participating
in the study (Table 1). Only five of the thirty-five patients (14%) with depressive symptoms received
further psychiatric treatment following their injuries (Table 1). We suspect that a lack of a routine
mental status evaluation in trauma patients could have an influence on such infrequent further
psychiatric or psychological treatment. Our results confirm the findings reported by McMinn et al.,
where the authors documented the occurrence of depression in 31% of patients experiencing
traumatic pelvic injuries [12]. Martin Ill et al. and Crichlow et al. also reported that symptoms of
depression are more common among patients with severe pelvic ring fractures and orthopedic trauma
[20,21]. The results of our study, as well as those previously mentioned, are consistent with the
metaanalysis conducted by Muscatelli et al., which included data from 27 articles with a total of 7109
participants. This analysis indicates that the prevalence of depression among patients experiencing
acute orthopedic trauma was 32.6% [22]. The authors of this study also noted that post-traumatic
stress disorder (PTSD) was more frequently observed in the cohort of included patients [22].

Sex, Age, and Depression Rate

Although the proportion of depressive disorders following pelvic injuries was higher among women, it
is important to note that such injuries occur significantly more often in men [23-26]. In our study, the
prevalence of depression, as assessed by Beck’s scale, was observed to be 72% among women and
19.3% among men (Table 2, Figure 2). It is noteworthy that the average score for women was 23, which
indicates a moderate level of depression (Table 2). In contrast, the average score for men was 6,
suggesting the absence of depressive disorders (p < 0.008) (Table 2). It is not entirely clear whether
the occurrence of depression in men with pelvic fractures is a more significant health problem than in
women, but a substantial number of men may also require specialized psychological and psychiatric
care.

In our study, the prevalence of depression, as assessed by Beck’s scale, was observed to be 72% among
women and 19% among men (Table 3; Figure 2). It is noteworthy that the average score for women
was 23, which indicates a moderate level of depression (Table 3). In contrast, the average score for
men was 6, suggesting the absence of depressive disorders

(p < 0.008) (Table 2). Our findings regarding the increased risk of depressive disorders in women are
confirmed by the study of Schwartz et al., who analyzed data from 507 hospitals concerning mental
disorders in patients with orthopedic injuries. Among these, the most frequently reported conditions
were dementia (14.3%) and depression (6.9%). The group of patients most vulnerable to these mental
disorders comprised white women over the age of 64 [27]. The lower incidence of depression reported
in this study compared to ours may be related to the fact that the authors analyzed patients not only

31



with pelvic injuries but also with lower-limb injuries. Winter et al., in a study involving 263,988
participants, demonstrated that the prevalence of mental disorders, including depression, is higher
among individuals with pelvic and proximal femur fractures compared to those with fractures below
the knee [11]. Williams et al., in a study involving 886 female participants, 296 of whom had sustained
a fracture, conducted a 6-year follow-up to assess the occurrence of depression among the
participants. Any kind of orthopedic fracture was associated with a threefold increase in the risk of
developing depression during the study period, but only in the group of women over the age of 65. No
association between fractures and the onset of depression was observed in women under 65 years of
age [28]. Our findings, however, suggest that younger women also exhibit a higher incidence of
depression associated with pelvic fractures. Nonetheless, we found no statistically significant
correlation between patients’ age and their scores on Beck’s scale (p < 0.2). It should be emphasized
that the conducted study confirms the more frequent occurrence of MHDs in women with pelvic
fractures, which confirms the available literature data in this regard.

Fractures, especially those involving the femur, are associated with a higher prevalence of suicidal
thoughts [29,30]. According to the data collected during this study, women were statistically more
likely to experience suicidal ideation following a pelvic injury, with a prevalence of 44% compared to
just 14% among men (p < 0.01).

Depression and Chronic Pain

We also observed that chronic pain is associated with a higher risk of depression. An increase in the
Beck Depression Inventory score is positively correlated with chronic pain, as measured by the VAS
scale (mean value in both groups 4; p < 0.01), although it is important to point out that the correlation
coefficient is weak (r = 0.4094). This correlation was observed in both the group of patients with
acetabular fractures and those with pelvic ring fractures. However, it is mandatory to highlight the
routine use of analgesics by almost 94% of the studied population and the probable impact on the VAS
score results (Table 2). The increased occurrence of depression in patients with chronic pain is likely
influenced by changes in the nervous system at the molecular level [31,32]. Gerbershagen et al.
conducted an analysis of 69 patients who sustained acetabular fractures, pelvic ring fractures, or a
combination of both, focusing on the prevalence of chronic pain (38-90% depending on the fracture
type) and its subsequent impact on quality of life.

In those patients experiencing chronic pain, they reported, in line with our findings, an increased
incidence of depression [33]. Additionally, these patients exhibited reduced physical and mental
functioning and a higher frequency of comorbid injuries [17]. Other authors have also reported
correlations between chronic pain and depression, noting more frequent occurrences of anxiety and
poor sleep quality among patients suffering from chronic pain [34—-36]. Based on these data, it appears
that chronic pain may be one of the causes of MHDs in patients with pelvic fractures; therefore,
effective treatment of patients with chronic pain is essential to prevent the occurrence of depressive
symptoms in this population.

Impact of Length of Hospital Stay on Depression

Several studies have examined the impact of hospital length of stay on the prevalence of depression
among various patient populations [37-39]. The results regarding the correlation between these
variables have varied across different publications. In our study, we did not find any significant
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associations between hospital length of stay and the prevalence of depression (p < 0.2). One of the key
findings of this study is also that the prevalence of depression during the follow-up period after injury
does not differ significantly between the groups of patients with acetabular and pelvic ring fractures
(p<0.6).

Sexual Dysfunction and Chronic Pain

A very important issue that also needs to be addressed is sexual dysfunction (SD) after pelvic injury. In
our studied population, 29 out of 75 (39%) reported reduced sexual activity via the BDI questionnaire.
Those findings are in line with Rovere et al.’s systematic review concerning pelvic injuries and sexual
activity. They presented that almost 40% of those patients who suffered from pelvic fracture reported
SD, such as erectile dysfunction, orgasmic dysfunction, or dyspareunia [40].

Limitations

It should be noted that our study has several limitations. The analyzed group was relatively small, and
all the participants came from our single trauma center. The study involves patients treated
operatively due to pelvic fractures who agreed to participate in the study (51% of the patients, Scheme
1); therefore, there is no comparison to a group treated conservatively or any further information on
those patients who did not consent to take part in this study. Information concerning their number,
adherence rate, and clinical condition was not obtained. The lack of those data has a probable impact
on the results. All the surgical procedures were performed by the same team, which may also influence
the obtained results. Due to the lack of widely recognized tools for the retrospective assessment of
depression occurrence in the post-injury period, we utilized the Beck Depression Inventory since it also
provided essential information on sexual dysfunction and suicidal ideation. The time between trauma
and the questionnaire was not analyzed in regard to its significance in depressive disorder
development. It is worth mentioning that Birk et al. presented that people tend to report significantly
higher levels of depression and suicidal thoughts for retrospectively reported depressive episodes
compared to when they were not in depressive episodes [41]. Macchiarola et al. demonstrated that
children with knee pathologies are prone to recall bias while performing the Pedi-IKDC in a
retrospective manner [42]. Additionally, we supplemented it with the VAS scale to identify patients
suffering from chronic pain, which, as we have shown, also affects the quality of mental health. Factors
such as BMI, employment status, job changes, demotions, or dismissals post-fracture were not
analyzed in this study. Those factors supposedly could have an impact on depressive disorder
occurrence and suicidal ideation. The observation period took place during the COVID-19 pandemic,
which, as indicated by other studies, may also be associated with a higher prevalence of depressive
disorders [43-46]. According to some studies, the COVID-19 pandemic had an impact on the
hospitalization process and length of hospital stay. Correia et al. presented that the lengths of
postpartum hospital stays were observed to be shorter during the COVID-19 pandemic [47].

Conclusions

This study presents that pelvic trauma patients are at high risk of depressive disorders and suicidal
ideation. In the studied population, women were more prone to suffering from depression and suicidal
ideation compared to men. The overall prevalence of depressive disorders has been reported to be
47%, which is over ten times more compared to the global population [1]. Given our results, we believe
that routine BDI questionnaire administration before discharge should be considered, with further
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follow-up in ambulatory care units. In the case of a result suggesting a depressive disorder, it would
be highly advised to provide a referral to a psychiatrist. In the event of any evident metal status
alteration during hospitalization, an immediate psychiatric consultation should take place. It is
particularly important to provide psychiatric care for patients with a history of depressive disorders.
Our results indicate that conducting further studies on the comorbidity of depression and pelvic
fractures is warranted.

Supplementary Materials: The following supporting information can be downloaded at
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Introduction

The health-related quality of life (HRQOL) in patients after trauma or any disease is essential in the
estimation of the efficacy of the therapy employed. The impact of a disease on a patient is not limited
to its incidence within the general population, or the therapeutic approach. It is also important to
measure or estimate the various dimensions for the quality of life (physical, emotional, social function,
spiritual, psychological, etc.) of the patient. Therefore, in these orthopedic, non-orthopedic, and
traumatic injuries it becomes important to review the health-related QOL measurements by
implementing these tools at specific pre- and post-operative time points. The results can inform on
improving the parts of the treatment algorithms that add real value to the patient’s understanding of
the prognosis [1].

Pelvic injuries are often high energy traumatic injuries that have high morbidity and disabling features.
These include, and are not limited to, pelvic ring fractures and acetabular fractures. Pelvic fractures
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are highly predominant in developing countries due to a high rate of road accidents and falls. Many of
these pelvic fractures tend to be stable injuries, but sometimes unstable and exposed pelvic fractures
increase the risk of mortality [2,3]. Management is often surgical and after this, it is important to
evaluate the health-related quality of life (HRQOL) for the long-term evaluation of the patients after
surgery.

Various functional scoring systems have been used for analysis of the quality of life in patients
following pelvic ring and acetabular fractures. These include the Short Form (SF)-36 [4], World Health
Organization Quality of Life BREF (WHOQOL-BREF) score [5],

Musculoskeletal Function Assessment (MFA) questionnaire [6], Life Satisfaction Scale (LisAT 11) [7],
EuroQol Quality of Life Score (EQ-5) [8], and others. These instruments have been standardized and
validated for the subjective evaluation and objective interpretation of their results. However, it has
been reported that there are no specific questionnaires to assess treatments of acetabulum and pelvic
fractures; hence, several traditional hip scores for arthroplasty patients are combined with them [9—
11].

Several studies have reported controversies regarding the prediction of HRQOL in pelvic fractures. It
has been presented that age and sex are not factors in the outcome, however, few authors reported
a significant relationship to the outcome [12—15]. On the other hand, different studies stated that age
stands as an independent risk factor of HRQOL in geriatric patients following pelvic fracture [16], and
the degree of residual displacement is a significant predictor of HRQOL [17].

Functional outcomes following pelvic fractures are also dependent on the associated visceral and soft
tissue injuries in pelvic fractures [17,18]. The severity of these pelvic fracture-related associations
often contributes to a poor functional outcome even with or without the contributions of instability
and asymmetry, but this could be due to severity and the amount of damage to the soft tissues [19].
In the study by Michaels et al. it has been shown that patients with orthopedic injuries scored worse
than patients without orthopedic injuries in six of eight SF-36 domains following blunt trauma [20].

The study by Borg et al. with a mean patient age of 49 years using SF36 as one of their assessment

tools showed a positive correlation between the quality of fracture reduction and patient’s health-
related outcomes [11]. This contradicts Miller et al.’s study of elderly patients (mean age of 67 years)
with acetabular fractures, which found no correlation between functional outcomes and the quality of
the reduction [21].
The aim of this study was to evaluate the patient-assessed quality of life of patients following operative
treatment of an acetabular fracture and pelvic ring injury in our trauma center between 2017 and
2022. To achieve this, we employed the WHOQOL-BREF and SF-36 for male and female genders across
five age groups.

Material and Methods

2.1. General Characteristics

The study included patients operated on due to an acetabular fracture or pelvic injury in our center in
the years 2017-2022. We had implemented the following inclusion criteria: acetabular fracture or
pelvic ring injury treated operatively, operative treatment in our facility between 2017 and 2022.
Acetabulum fractures were classified according to the Judet and Letournel classification (anterior
column with posterior hemi-transverse fracture (AT), anterior column (AC), both columns (BC),
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posterior column (PC), posterior column + posterior wall (PC + W), posterior wall (PW), transverse (T),
transverse with posterior wall fracture(T + P)). Pelvic ring injuries were classified according to the
Young and Burgess system (anteroposterior compression (APC), lateral compression (LC), vertical
shear (VS), and combined mechanisms (CMs)). Exclusion criteria: conservative treatment of acetabular
fracture or pelvic injury. Interviews were conducted by two medical doctors from our facility in August
2024. Patients completed the surveys via telephone. Scheme 1 represents the enrollment process.

Scheme 1. Presentation of the enrollment process.

The interviews consisted of two questionnaires: the Short Form 36 (SF-36) and World Health
Organization Quality of Life BREF scale (WHQOL-BREF). The Medical Outcomes Study 36-Item Short
Form Health Survey (SF36) is a self-administered standardized method for estimating the status of a
patient’s health. It comprises 36 items or questions that measure general overall well-being and
functional status. SF-36 is a popularly used tool in the assessment of health in various studies.
WHOQOL-BREF scores are individualized scores that aim to encompass every possible aspect of a
patient’s being, to evaluate the ultimate outcome of any intervention for a disease. In measuring
HRQOL, the WHRQOLBREF takes the view that it is important to know how satisfied or bothered people
are by important aspects of their life, and this interpretation will be a highly individual matter.
WHRQOL assessment—the WHRQOL score is a cross-culturally valid assessment of wellbeing and is
available in most of the world’s major languages. Complete questionnaires are provided in the
Supplementary Materials.

2.2. Description and Explanation of the Questionnaires
2.2.1. WHOQOL-BREF

To perform this objectively, the short version of the QoL of the World Health Organization
questionnaire (WHOQOL-BREF; Polish translations) was employed. The questionnaire informs of the
quality of life by scoring four QoL domains: physical health, psychological health, social relationships,
and environment. Quality of life for the last 4 weeks was based on the questions within the WHOQOL-
BREF questionnaire and was analyzed. The WHOQOL-BREF questionnaire consists of 26 items scored
on a five-point scale ranging from lowest (1) to highest (5) except for the last question (item 26), where
5 is a negative observation and 1 is the better score. In total, 24 items are included to calculate the
final scoring of each domain, but global item 1 (What is your quality of life?) and item 2 (Are you
satisfied with your health?) are scored separately. The total score for each domain is calculated and
provided, with a higher score indicating a better quality of life from the respondent.

2.2.2.SF-36

For the measurement of quality of life, another useful instrument frequently used is the Short Form
36 (SF-36), developed in the Medical Outcomes Study (MOS) by Ware et al. [22].
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SF-36 informs only of participants’ morbidities. Unlike the WHOQOL, the SF-36 consists of 36 questions
that are scored based on responses indicated within the questionnaire with equivalent numerical
substitutes [23,24]. Additionally, of the 36 questions, 35 are used to create eight domains of life
assessment that includes physical functioning (PF), bodily pain (BP), role limitations due to physical
health problems (RP), role limitations due to personal or emotional problems (RE), general mental
health (MH), social functioning (SF), energy/fatigue or vitality (VT), and general health perceptions
(GH). Question 2 in the SF-36 is not used in the 8 domains mentioned previously, but it simply indicates
the general health change based on the individual’s opinion within the last one year.

The original responses for each question are between 0 and 6 depending on the response category. In
the scoring for example, item 20 with a possible 5 choice response has a high score (5) indicating a
negative outcome of the respondent activity and a low value (1) meaning no limitation in social
activities. In contrast, for item 32, the same response is inversed, i.e., 1 means there is a limitation and
5 means the best possible outcome. Therefore, there is a need to re-code the values recorded. Each
domain contains a specific number of items and average if each re-coded outcome constitutes the final
value, with an averaged higher value indicating higher or better functioning. The scores are
standardized so that each item of the questions is within a range of 0 to 100, i.e., the minimum is 0
and the maximum value of any domain is 100.

The physical function has 10 questions (3—12); role limitations due to physical health has 4 questions
(13-16); role limitations due to emotional problems has 3 questions (17-19); energy/fatigue has 4
questions (23, 27, 29, 31); emotional well-being has 5 questions (24, 25, 26, 28, 30); social functioning
has 2 questions (20, 32); bodily pain has 2 questions (21, 22); and general health has 5 questions (1,
33-36). Finally, the domains can be summarized into a physical component summary (PCS) and a
mental component summary (MCS), using population normal weights and the Z-scores of each scale
of the SF-36 to derive a summary. The calculations, assumptions, and shortcomings for the MCS and
PCS have been discussed and presented in several studies [25].

2.3. Ethics

Permission to conduct the following study was obtained from the Nicolaus Copernicus Bioethics
Committee in Torun (approval number KB 645/2022). Informed consent was obtained from all patients
or their legal guardians to include them in scientific studies.

2.4. Statistical Analysis

The measured data were processed and statistically evaluated with Excel software (Microsoft
Corporation 2024, office.microsoft.com/excel) and NCSS 2023 Statistical Software (NCSS, LLC.,
Kaysville, UT, USA, ncss.com/software/ncss). The descriptive statistics of numerical variables, i.e.,
frequency count, mean, standard deviation, and range, were used to summarize the data. For
comparison of the variables, within the groups, each outcome was measured and the nonparametric
tests (Kruskal-Wallis Test and Mann—Whitney U test) were performed depending on the normality of
the data. Statistical significance was, for a p-value, < 0.05. The Spearman correlation coefficient was
calculated to determine the correlation of the different subscales of the SF-36.
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Results

3.1. WHOQOL-BREF
3.1.1. Acetabular Fractures

For the acetabular fracture group, the analysis of the QoL domain scores after transformation of the
datais presented in Table 1. There are total of 41 patients (men: 33, and women 8) who were analyzed.
The lowest score was recorded for the physical health domain with a mean value of 58.62 (10.13) and
the highest mean score of 80.95 (11.54) was recorded in the environmental domain.

Domain or Item Number (N) Mean (Standard Deviation) Range
Domains
Physical health 41 58.62 (10.13) 32.14-71.43
Psychological 41 69.92 (11.16) 37.51-87.52
Social 41 77.03 (17.46) 41.67-100.0
Environmental 41 80.95 (11.54) 56.25-100.0
Iltems
What is your quality of life? 41 3.81(0.90) 2.00-5.00
Are you satisfied with your health? 41 3.34 (0.99) 1.00-5.00

Table 1. Acetabular fracture group QoL domain and global item scores.

The results for the global items were compared for the acetabular group, and there was a statistically
significant difference (p = 0.034) between observations on how the respondents felt about their health
post-surgery and their quality of life for the last 4 weeks. A mean value of 3.34 was recorded for the
quality of health; however, there was an increased average value for the post-surgery quality of life at
3.81.

The comparison within sex for the acetabular group for all four domain is shown in

Table 2. There was no significant difference between the sexes for the QoL in the physical health (p =
0.5595), psychological health (p = 0.4953), social relationship (p = 0.5599), and environment (p =
0.8042) domains, respectively.

Table 2. Gender association with QoL in the acetabular group.

Female Male
Variable (n=28) (n= p-Value
33)
Age 51.25 (22.17) 56.82 (14.7)

Physical health 54.47 (15.36) 59.63 (8.45) 0.5595
Psychological 69.27 (7.02) 70.08 (12.03) 0.4953

Social 73.96 (18.06) 77.78 (17.51) 0.5599
Environmental 80.47 (12.25) 81.06 (11.56) 0.8042

What is your quality of life? 3.625(1.19) 3.848 (0.83) 0.7205
Are you satisfied with your health? 2.75(0.89) 3.485 (0.97) 0.0306 *

* Statistically significant relationship (p < 0.05).
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Similarly, for global quality of life, there was no significant difference (p = 0.7205). However, for quality

of life with respect to how the patients were satisfied with their health, the females’ group of

acetabular fracture had a mean value of 2.75, and the male group had a bigger average value of 3.485,

with a statistically significant difference indicated between both groups (p = 0.0306).

A comparison was made for the impact of the various domains of QoL on age. The patients were

divided into five age groups as shown in Table 3. For patients aged 40 and less, there was no significant

difference in physical health when compared with those in the age groups of 41-50, 51-60, 61-70,

and greater than 70 years of age. Similarly, comparing all age groups for the psychological health,

social, and environmental domains, there were no significant differences.

Table 3. Impact of age on QoL in the acetabular group.

Domains Age (Years) Mean (SD) Range p-Value *
<40 55.72 (12.84) 32.14-71.43
41-50 61.74 (7.35) 50-71.43
Physical health 51-60 55.95(12.91) 35.71-71.43 0.8309
61-70 61.11 (6.55) 50-71.43
>70 58.73(10.43) 42.86-71.43
<40 70.83 (10.76)  50-83.33
41-50 73.21(9.27) 58.33-83.33
Psychological 51-60 64.58 (13.11) 45.83-75.08 0.7786
61-70 67.59 (15.42) 37.5-87.52
>70 72.22 (6.25) 62.5-79.17
<40 77.5(22.58) 41.67-100.00
41-50 85.72 (13.36) 66.67-100.00
Social 51-60 75 (17.48) 50-91.67 0.6434
61-70 75 (16.14) 58.33-100.00
>70 73.15 (16.55) 50-100.00
<40 79.07 (12.68)  62.5-90.63
41-50 81.7 (13.55) 56.25-96.88
Environment 51-60 82.82(12.62) 65.63-96.88 0.9327
61-70 79.17 (11.27) 62.5-96.88
>70 82.99 (10.26) 68.75-100.00

* p-value based on Kruskal-Wallis test, SD—standard deviation.

Therefore, age did not impact the perceived QolL. Additionally, for the global items, quality of life (p =

0.95) and satisfaction with health (p = 0.967) were not significantly different across the age groups.
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3.1.2. Pelving Ring Injury

The mean level for the physical health domain was 56.62 with a standard deviation of 10.37 and a
range of 35.71 to 71.43. Likewise, the psychological domain had a higher mean value for all
respondents with a mean of 70.10 (10.13) and ranging from 50.00 to 83.33. The social domain had a
mean value of 78.43 (18.93) and range of 33.33-100. The environmental domain had similar values at
a mean of 79.51, standard deviation of 11.92, and range between 56.25 and 100. Similar, to the pelvic
fracture group, the physical health domain scored the lowest of all four domains. The given results are

presented in Table 4.

Table 4. Pelvic ring fracture group QoL domain and global item scores.

Domain or Item Number (N) Mean (Standard Deviation) Range
Domains
Physical health 34 56.62 (10.37) 35.71-71.43
Psychological 34 70.1(10.13) 50.00-83.33
Social 34 78.43 (18.93) 33.33-100.00
Environmental 34 79.51 (11.92) 56.25-100.00
Iltems
What is your quality of life? 34 3.59 (1.10) 1.00-5.00
Are you satisfied with your health? 34 3.41(1.13) 1.00-5.00

A comparison across gender for the four domains is shown in Table 5. For all domains, there were
no significant differences in the responses by females and males for the physical health, psychological,
social, and environmental domains. The responses for quality of life and health satisfaction are also
presented in the table. The mean value for satisfaction of health within the female group was 3, with
a standard deviation of 1.25. In the male group, this was a mean value of 3.58 and a standard deviation
of 1.06. However, while women reported less satisfaction, based on these results, the difference
between each group was not significantly different for quality of health, with a p =0.2212.

Table 5. Gender association with quality of life within the pelvic ring injury group.

Female Male
Variable (n=10) (n= p-Value
24)

Age 56.30 (18.96)  48.92 (14.47)
Physical health 55.36 (9.11) 57.14 (11) 0.5944
Psychological 71.67(9.58)  69.44 (10.47) 0.6712
Social 81.67 (17.48)  77.08 (19.7) 0.6047
Environmental 78.44 (11.55)  79.95 (12.29) 0.6757

What i lit

at1s your quality 3.3 (1.34) 3.71 (1.0) 0.4418

of life?
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Are you satisfied with

3(1.25
your health? ( )

3.58 (1.06) 0.2212

The age intervals <40, 41-50, 51-60, 61-70, and >70 years were used to group the respondents to
evaluate the scoring for the quality of life across the different age groups as presented in Table 6. There
were no statistical differences across all 4 domains for all age group divisions. In the physical health
domain, the 61-70 years age group had the highest mean value of 62.86 (6.96). Respondents less than
40 years of age had the highest mean value for the psychological domain with a mean of 74.48 (11.66)
and in the environmental domain with a mean if 84.77 (13.09). In the social domain, the age group >
70 years had the biggest mean value of 88.33 (7.46).

Table 6. Impact of age on QoL in the ring fracture group.

Domains Age (Years) Mean (SD) Range p-Value *
<40 55.36(13.23) 35.71-71.43
41-50 56.07 (10.79) 35.71-67.86
Physical health 51-60 52.98 (11.83) 35.71-71.43 0.6036
61-70 62.86 (6.96) 53.57-71.43
>70 57.86 (4.66) 53.57-64.29
<40 74.48 (11.66) 54.17-83.33
41-50 70.42 (8.88) 58.33-83.33
Psychological 51-60 63.89 (12.55) 50-83.33 0.5889
61-70 70.83 (8.33) 62.5—-83.33
>70 69.17 (8.12) 58.33-79.17
<40 84.38 (22.47) 41.67-100
41-50 78.34 (15.81) 41.67-91.67
Social 51-60 66.67 (21.73) 33.33-91.67 0.1907
61-70 73.33 (20.75) 41.67-100
>70 88.33 (7.46) 83.33-100
<40 84.77 (13.09) 59.38-100
41-50 75.94 (12.76)  56.25-90.63
Environmental 51-60 79.17 (11.64) 62.5-96.88 0.5217
61-70 76.25 (13.9) 59.38-96.88
>70 81.88 (6.01) 75-90.63

* p-value based on Kruskal-Wallis test, SD—standard deviation.

Typically, the domain scores can be presented as a scaled mean score and should be within a range

of 4 to 20. The results for both groups are presented in Table 7.



Table 7. Domain score for the acetabular and ring fracture group’s WHOQOL-BREF.

Domain or Iltem Mean (SD) of Acetabular Group Mean (SD) of the Pelvic Ring
Group
Domains
Physical health 13.38 (1.62) 13.06 (1.66)
Psychological 15.19 (1.79) 15.22 (1.62)
Social 16.33 (2.79) 16.55 (3.03)
Environmental 16.95 (1.85) 16.72 (1.91)
3.2. SF-36

3.2.1. Acetabular Fractures

In the analysis of the acetabular group fracture, the mean for the RAND-36 scores for the eight scales
and the composite for the physical and mental health domains were calculated for the group and for
the gender categories for males and females in the group (Table 8). The mean (standard deviation) of
age was 55.73 (16.25) years with a range between 29 and 86 years. All scales scored above 50 except
for general health, which was

47.2 (4.62). There were more men in the acetabular injury group with a mean age of 56.82 (14.7) years,
and women had a mean of 51.25 (22.17) years. The men had better scores in all scales aside from
general health (47.12 (4.51) versus 47.5 (5.35)). Women responded to exhibiting worse social
functioning, and there was a significant difference between the men and women of 90.53 (23.81) and
64.06 (33.03), respectively (p = 0.0166)

Table 8. The quality-of-life scales of the acetabular fracture group and comparisons across gender. Physical functioning (PF);
role limitations due to physical health (RP); pain (BP); general health (GH); energy/fatigue (VT); social functioning (SF); role
limitations due to emotional problems (RE); emotional well-being (MH); physical health composite (PHC); mental health

composite (MHC).
Age PF RP BP GH VT SF RE MH PHC MHC
67.93 54.27 57.68 472 56.22 85.37 7154  66.34 47.35
(25.05) (46.06) (26.31)  (4.62) (20.12) (27.51) (41.87) (1798  41:34(9.49) (10.91)
29-86 0-100 0-100 0-100  40-60  10-100 0-100 0-100 1692  20.46-56.25 14.35-60.66
51.25 62.5 37.5 48.44 475 45 64.06 54.17 58.5 38.02 39.98
(2217)  (32.84) (51.75) (31.14)  (5.35) (23.45) (33.03) (502)  (18.26) (10.82) (11.67)
56.82 69.24 58.33 59.92  47.12 58.94 90.53 75.76 68.24
42.14(9.14) 49.14 (10.1)
(14.7) (23.22) (44.49) (25.04)  (4.51) (18.61) (23.81) (39.33)  (17.66)
04012  0.7041 02277 02803 07203  0.0973 00166* 02247  0.1218 0.3484 0.0352 *

2Mann—-Whitney U test. * indicates that there was statistical significance (p < 0.05).
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The women scored poorly for the physical and mental health composite with scores of 38.02 (10.82)
and 39.98 (11.67), respectively. The same was seen in the male group with scores for both less than
50. However, there were significant differences between the overall mental health of both gender
groups (p = 0.0352), where women had a worse overall score compared with men, 39.98 (11.67) and
49.14 (10.1), respectively.

The patients were divided into 5 different age groups to measure the differences across the scales
(Table 9). For the analysis of the four scales contributing to physical health (PF, RP, BP, and GH), the
youngest group (<40 years) had worse scores for physical limitations, pain, and general health and had
substantially reduced energy. In contrast, the oldest group reported the best scores in reduced
limitation in physical health and reported less pain. The age group 41-50 years had the highest values
for general health (though still lesser than 50 points, i.e., 48.57 (6.9)), although all age groups had
roughly equal scores for general health. There was no statistical difference in all age groups for the
difference in mean rank for all 4 scales. However, when pair-wise comparisons were made between
the age groups, a significant difference was seen between the <40, 51-60, and >70 years age groups
for physical role functioning. This means that in the measure of the limitation of how patients
performed various roles of work and daily activities, the youngest group reported a significant decline
in their performance compared with the oldest group, who reported a much better score (p = 0.0306).
Additionally, this difference was seen in the overall summary, with statistical significance seen for the
PHC (p = 0.0279). For the four scales of the mental health composite, the youngest group scored the
lowest for VT, SF, RE, and MH. Those aged 41-60 years reported the highest values for energy and
social functioning. The >70 years group had the best scores for role limitation due to emotional
problems and emotional well-being. Statistical differences between groups were seen between the
oldest and youngest group for RE (p = 0.0069). There was fairly no difference between the scores
reported for those between 51 and 70 years for level of fatigue/energy and emotional well-being.
Additionally, there was a significant difference between the youngest group (<40 years), and the 60—
70 age group (p = 0.01337) and when compared with the oldest age group (>70 years, p = 0.0372) for
the mental health composite.

Table 9. The statistical analysis of the acetabular group for the different age groups. Physical functioning (PF); role
limitations due to physical health (RP); pain (BP); general health (GH),; energy/fatigue (VT); social functioning (SF);
role limitations due to emotional problems (RE); emotional well-being (MH); physical health composite (PHC);
mental health composite (MHC).

Age PF RP BP GH VT SF RE MH (PHC) (MHC)
34.4 65 27.5 45.75 45.5 45 72.5 43.33 57.6 36.72 40.34
<40 (4.58) (26.03) (32.17) (26.95) (4.38) (22.24) (37.17) (41.72) (24.53) (8.78) (14.35)
45.86 81.43 71.43 66.07 48.57 67.14 94.64 85.71 73.14 45.75 52.63
41-50
(3.3) (15.7) (41.9) (28.5) (6.9) (18.22) (14.17) (37.8) (8.23) (8.37) (5.8)
57.17 65.83 66.67 52.92 47.5 53.33 93.75 83.33 62 41.8 47.59
51-60
(1.8) (37.34) (51.64) (34.84) (4.18) (22.51) (15.31) (40.82) (21.28) (11.88) (8.94)
66.67 38.89 55.83 47.78 55.56 80.56 59.26 66.22 39.54 45.94
61-70 65 (2.96)
(18.54) (48.59) (17.18) (3.63) (16.48) (30.05) (49.38) (14.16) (8.29) (9.63)
76.89 63.33 77.78 69.44 47.22 62.78 91.67 96.3 73.78 44.52 52.28
>70
(4.5) (27.95) (44.) (23.78) (4.41) (17.7) (25) (11.11) (13.87) (9.74) (8.93)
p-value ? 0.5314 0.1165 0.3441 0.7182 0.3343 0.1639 0.0517 0.3707 0.2134 0.0794
p-value ® 0.1506 0.0306 * 0.0519 0.3196 0.0863 0.0585 0.0069 * 0.1316 0.0279 * 0.0372 *
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2Kruskal-Wallis Test; ® Mann—Whitney U test. * indicates that there was statistical significance (p < 0.05).

There was a correlation between age and the eight scales with the two overall
composites for mental and physical health, as shown in Table 10. There was no
significant difference measured between the patient’s age and the scales, with
very weak correlations recorded.

Table 10. Correlation between age and the scales of the SF-36 of the acetabular group. Physical functioning
(PF); role limitations due to physical health (RP); pain (BP); general health (GH); energy/fatigue (VT); social

functioning (SF); role limitations due to emotional problems (RE); emotional well-being (MH) physical health
composite (PHC); mental health composite (MHC).

PF RP BP GH vT SF RE MH PHC MHC

R. Spearman Correlation

p-value

—-0.085 0.22 0.249 0.072 0.207 0.215 0.294 0.231 0.193 0.271

0.5969 0.1673 0.1171 0.6563 0.1948 0.1761 0.0622 0.1468 0.2269 0.0867

For inter-scale (i.e., between the majorly contributing scales of physical and mental health)
correlations (Table 11), the weakest correlation was between general health and role limitation due
to emotional problems (r = 0.12), while emotional well-being and energy/fatigue had the strongest
correlation (r =0.72). For within the physical health scales (PF, RP, BP, and GH), there was a correlation
range of between 0.43 and 0.7, with the correlation between body pain and physical functioning the
highest (r = 0.70) for physical health scales. Similarly, for the mental health scales (VT, SF, RE, and MH),
the correlation range was between 0.21 and 0.72, with the correlation between energy/fatigue (and
emotional well-being) versus role limitations due to emotional problems being the lowest (r = 0.21).
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Table 11. (a). Inter-scale correlations for acetabular group. (b). Spearman p-value for the inter-scale correlations of the
acetabular group presented in (a). Physical functioning (PF); role limitations due to physical health (RP); pain (BP); general
health (GH); energy/fatigue (VT); social functioning (SF); role limitations due to emotional problems (RE); emotional well-

being (MH).
(a)
PF RP BP GH vT SF RE MH
1 0.49 0.7 0.47 0.66 0.32 0.14 0.45
0.49 1 0.65 0.43 0.42 0.64 0.67 0.38
0.7 0.65 1 0.58 0.71 0.49 0.27 0.6
0.47 0.43 0.58 1 0.61 0.41 0.12 0.37
0.66 0.42 0.71 0.61 1 0.57 0.21 0.72
0.32 0.64 0.49 0.41 0.57 1 0.52 0.48
0.14 0.67 0.27 0.12 0.21 0.52 1 0.21
0.45 0.38 0.6 0.37 0.72 0.48 0.21 1
(b)
PF RP BP GH vT SF RE MH
0.0006 0.001 0.0001 0.001 0.0013 0.7394 0.001
0.0006 0.001 0.0013 0.001 0.0002 0.001 0.0059
0.001 0.001 0.001 0.001 0.0001 0.1552 0.001
0.0001 0.0013 0.001 0.001 0.0137 0.2592 0.0028
0.001 0.001 0.001 0.001 0.001 0.1867 0.001
0.0013 0.0002 0.0001 0.0137 0.001 0.0119 0.001
0.7394 0.001 0.1552 0.2592 0.1867 0.0119 0.1147
0.001 0.0059 0.001 0.0028 0.001 0.001 0.1147

3.2.2. Pelvic Ring Injury

The ring fracture group consisted of a total of 34 patients with a mean age of 51.09 (15.99) years that
included 10 females and 24 males having an average age of 56.30 (18.96) and 48.92 (14.47) years,
respectively. For the eight categories accessed using the SF-36 questionnaire, the role limitations due
to physical health (RP) and general health (GH) scored very poorly (<50) with 49.26 (46.66) and 45.44
(5.13), respectively. In contrast, patients felt that there was reduced limitation in social activities due
to emotional problems, with a highest average point of 81.99 (26.86).

The average score and ranges for the age of the patients and the scales to predict quality of life is
presented in Table 12. Furthermore, the estimated physical health component [41.21 (9.19)] and
mental health component [47.90 (10.76)] also scored poorly. With a normal average value of 50 points,
this indicates that while patients were happy with their physical health after surgery, they felt
dissatisfied with their mental health.
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Table 12. Mean (standard deviation) for age and scales of quality of life in the ring fracture group.

Characteristics of Patients (n = 34) Mean (Standard Deviation) Range

Age 51.09 (15.99) 22-79

Physical functioning (PF) 51.09 (15.99) 15-100

Role limitations due to physical health (RP) 72.79 (25.47) 0-100

Pain (BP) 49.26 (46.66) 10-100

General health (GH) 58.09 (23.23) 35-55

Energy/fatigue (VT) 45.44 (5.13) 25-100

Social functioning (SF) 57.79 (20.38) 0-100

Role limitations due to emotional problems (RE) 81.99 (26.86) 0-100

Emotional well-being (MH) 61.76 (45.05) 36-100
Physical health composite (PHC) 41.21(9.19) 24.03-54.99
Mental health composite (MHC) 47.90 (10.76) 20.01-65.58

To predict inter-patient differences, comparisons between gender in the subscales and composite data
have been collected and are presented in Table 13. From the data, there were more men (70.59%)
than women (29.41%) in the ring fracture group. The female group had a mean age of 56.3 years with
a difference of more than 8 years from the male group (48.92 years). The physical health component
in the female group was very poor with an average value of 38.06 (10.62), and the men had a higher
score of 42.52 (8.42); however, there was no statistical differences between them (p = 0.1058).

Table 13. Comparison between gender for scales and health composite of ring fracture group.

Gender Female Male
count 10 24
Mean (standard deviation) p-value 2

Age 56.3 (18.96) 48.92 (14.47)
Physical functioning (PF) 58.5(32.32) 78.75 (19.90) 0.1058
Role limitations due to physical 40 (47.43) 53.13 (46.31) 0.3841
health (RP) ' ' ’ ’
Pain (BP) 53.5 (26.36) 60 (22.12) 0.5543
General health (GH) 45 (4.08) 45.63 (5.58) 0.6935
Energy/fatigue (VT) 49 (18.83) 61.46 (20.24) 0.0950
Social functioning (SF) 73.75 (28.53) 85.42 (25.98) 0.1616
Role limitations due t tional prob-

ol limitations due to emotionatprob- 46 67 (50.18) 68.06 (42.25) 0.2120
lems (RE)
Emotional well-being (MH) 65.2911.32) 74.17 (15.06) 0.0588
Physical health composite (PHC) 38.06 (10.62) 42.52 (8.42) 0.3075
Mental health composite (MHC) 43.15 (9.94) 49.88 (10.65) 0.0587

aMann-Whitney U test

For physical functioning, role limitation due to physical health, and general health, the male patients
had high scores of 78.75 (19.90), 53.13 (46.31), 60 (22.12), and 45.63 (5.58), respectively. Additionally,
the male group also scored more in the mental health composite with a value of 49.88 (10.65) and in
all its contributing scales of mental health, i.e., VT (61.46 (20.24)), SF (85.42 (25.98)), RE (68.06 (42.25)),
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and MH (74.17 (15.06)). However, there were no significant differences between both gender groups
for all scales.

The ring fracture group was also investigated across five (5) age groups and the descriptive statistics
are shown in Table 14 with respect to the eight subscales of the Short Form. There were no female
patients in the 50-60 age group. The age group between 61 and 70 years had the best scores in all
scales and in the MHC and PHC against all age groups. However, this group still reported poorly on the
physical health composite with a score of 48.69 (7.7) and that of general health at 48 (4.47). In contrast,
the age group greater than 70 scored the worst in all scales contributing to the physical health
composite.

There was no statistical significance between all groups. However, comparisons between the group
with the highest mean values for each scale and the age group with the lowest showed statistical
significance. In physical functioning, the less than 40 age group had the highest score of 85 (17.53),
and there was a statistical difference between the group and those greater than 70 years (p = 0.01501).
The age group 61-70 had the highest values in RP, BP, and GH, where >70 years scored the lowest;
there was a significant difference only in the perception of body pain for both groups (0.0333). It
should be noted that there was also a significant difference (p = 0.04653) when physical function
between both groups was analyzed. Finally, comparing the PHC, there was a significant difference
between group 61-70 and the oldest group (p = 0.0367). However, while it was not statistically
significant, comparing all groups, the (61-70) age group performed best and was the only group to
have a mean value of >50 in the mental health composite with a mean value of 51.79 (6.74).

Table 14. Statistical analysis of the different age groups of the ring fracture group. * Physical functioning
(PF); role limitations due to physical health (RP); pain (BP); general health (GH); energy/fatigue (VT); social functioning (SF);
role limitations due to emotional problems (RE); emotional well-being (MH).
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Age Group Division

<40 41-50 51-60 61-70 >70
Scales and compo-
sites Mean (standard Deviation) p-value ? p-value ®
PF 85 (17.53) 67.5 (26.9) 80.83 (22.23) 83 (19.87) 44 (23.29) 0.066 0.01501 *
RP 62.5 (46.29) 40 (51.64) 41.67 (46.55) 80 (32.6) 25 (43.3) 0.3344 0.0797
BP 54.06 (15.06) 55 (29.13) 56.25 (12.72) 83 (23.28) 48 (20.87) 0.1774 0.0333 *
GH 46.25 (4.43) 45.5 (4.97) 45 (7.07) 48 (4.47) 42 (4.47) 0.3978 0.0626
VT 58.75 (22.64) 56 (25.03) 51.67 (16.93) 67 (16.05) 58 (18.23) 0.6824 0.11815
SF 87.5 (23.15) 76.25 (29.73) 68.75 (40.12) 95 (6.85) 87.5(17.68) 0.7318 0.42455
RE 83.33 (35.63) 46.67 (50.18) 61.11 (44.31) 66.67 (47.14) 53.33 (50.55) 0.5210 0.89342
MH 70 (11.9) 70.8 (17.79) 72 (18.76) 73.6 (10.04) 72.8 (14.81) 0.9502 0.65609
PHC 43.54 (8.02) 39.33(9.91) 41.09 (8.4) 48.69 (7.7) 33.87 (7.66) 0.0815 0.0367 *
MHC 49.52 (9.03) 45.9 (13.32) 45.28 (13.79) 51.79 (6.74) 48.56 (9.2) 0.9375 0.53680

2Kruskal-Wallis Test; ® Mann—Whitney U test. * indicates that there was statistical significance (p < 0.05). and SF36 scale
and composites labels as in Table 3.

The correlation between age and the eight scales and the PHC and MHC was cal-
culated and is presented in Table 15. There was no statistical significance rec-
orded

Table 15. Correlation between age and the scales of the SF-36 of the ring fracture group. Physical function-

ing (PF); role limitations due to physical health (RP); pain (BP); general health (GH); energy/fatigue (VT);
social functioning (SF); role limitations due to emotional problems (RE); emotional well-being (MH).

PF RP BP GH VT SF RE MH PHC MHC

R. Spearman Correlation

p-value

-0.242 -0.01 0.114 -0.07 0.068 0.039 -0.09 0.148 -0.001 0.061

0.1676 0.9542 0.5208 0.6924 0.7044 0.8277 0.6143 0.4035 0.9942 0.7328

For the correlation between the physical and mental health scales (Table 16), the
strongest correlation was observed between emotional well-being and energy/fa-
tigue (r = 0.78), and the weakest correlation was between social functioning and
physical func tioning (r = 0.36). For scales that make up the physical health com-
posite (PF, RP, BP, and GH), there was a correlation range between 0.49 and 0.62,
with the correlation between body pain and role limitations due to physical health
(RP) the highest (r = 0.62) for the physical health scales. Similarly, for the mental
health scales (VT, SF, RE, and MH), the correlation was strong and ranged between
0.55 and 0.78 with the correlation between energy/fatigue and role limitations
due to emotional problems being the lowest (r = 0.55).

Table 16. Inter-scale correlations for ring fracture group.

Scales PF RP BP GH VT SF RE MH
PF 1 0.6 0.61 0.51 0.37 0.36 0.57 0.44
RP 0.6 1 0.62 0.54 0.48 0.58 0.73 0.6
BP 0.61 0.62 1 0.49 0.52 0.43 0.5 0.66
GH 0.51 0.54 0.49 1 0.42 0.41 0.53 0.37
VT 0.37 0.48 0.52 0.42 1 0.64 0.55 0.78
SF 0.36 0.58 0.43 0.41 0.64 1 0.71 0.57
RE 0.57 0.73 0.5 0.53 0.55 0.71 1 0.62
MH 0.44 0.6 0.66 0.37 0.78 0.57 0.62 1
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Role limitations due to physical health (RP) from the physical health scales had the strongest
correlation with the other seven scales (range 0.48 to 0.73). Its lowest (r = 0.48) and highest (r = 0.73)
was with energy/fatigue and role limitations due to emotional problems, respectively. Similarly, within
the mental health scales, role limitations due to emotional problems (RE) correlated strongly with the
other seven scales with a range between 0.57 and 0.71 and with its highest t correlation with social
functioning (r = 0.71) (Table 17).

Table 17. Table of the Spearman p-value for the inter-scale correlations of the ring fracture group.

PF RP BP GH vT SF RE MH
0.0004 0.001 0.0038 0.0215 0.1313 0.0002 0.0107
0.0004 0.0008 0.0015 0.0124 0.0012 0.001 0.0012
0.001 0.0008 0.0064 0.0019 0.0108 0.0031 0.0001
0.0038 0.0015 0.0064 0.0424 0.0286 0.0052 0.0644
0.0215 0.0124 0.0019 0.0424 0.0001 0.0023 0.001
0.1313 0.0012 0.0108 0.0286 0.0001 0.001 0.0001
0.0002 0.001 0.0031 0.0052 0.0023 0.001 0.0003
0.0107 0.0012 0.0001 0.0644 0.001 0.0001 0.0003
Discussion

4.1. Pelvic Ring Injury

Oliver et al. [26] analyzed the quality of life by administering the SF-36 questionnaire to 46 patients
who had suffered from an unstable ring fracture after 16 months of injuries. They reported that
physical activities were affected more due to the injuries with a measured

14% impairment in physical outcome and 5.5% impairment in mental outcome scores when compared
with the general USA population norm. They compared for either Orthopedic Trauma Association
(OTA) type B or C pelvic ring disruption and reported higher SF-

36 values for both types of pelvic fractures. A mean PCS of 68.7 + 27.6 and MCS of

72.2 + 26.0 were recorded for type B and for type C, the mean PCS was 62.67 + 25.8 and the MCS was
69.3 £ 25.06. Despite these higher values, in contrast, Lefaivre et al. [27] reported that there was no
statistical difference for the MCS and PCS between type B and C pelvic fractures. Lefaivre et al. also
reported more beneficial results in the B group with significant differences between both OTAB and C
ring fracture types for the mental composite only but not for the PCS [27]. The mean value for both
groups combined was PCS (43.26 + 1.95) and MCS (46.74 £ 2.00) and this compared closely with our
results (PCS: (41.21 (9.19)) and MCS: (47.90 (10.76)).

Similarly, Borg et al. [28] disclosed a more favorable outcome in type B fractures with a significant
difference in only the general health between type B and C fractures. They had reported the QoL of 54
patients with pelvic ring fractures for 2 years using the SF-36. Borg et al. reported lower scores than
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the reference Sweden population norm in all eight domains [28]. The closest domain to the norm was
in general health; the highest mean score in their result was for social function (68 versus 57.79 in our
data) and role physical was the lowest they recorded (38 versus 72.79 in this study). In this current
study, for the ring fracture group, the highest was role emotional (81.99), with fatigue having the
lowest mean score (45.44). In a 2-year follow-up assessment of 57 patients of type B and C unstable
pelvic ring fractures, Suzuki et al. reported a lowered average SF-36 score compared with the Japanese
population norm, with 13.4 point and 9.5 point difference for PCS and MCS, respectively [12].

Ponsford et al. [29] recruited and analyzed 113 patients for 2 years. There were poorer outcomes in
all eight domains compared with the controls 1 year post-injury, with physical role having the lowest
mean value of 28.8 (87 in the control group) [29]. At 2 years postinjury, there was no significant
improvement in all domains between the groups and fracture types. The pelvic fracture patients still
showed significant disabilities. This result was also like that of Borg et al. [28]. However, when
comparing between year 1 and year the patients showed significant improvements in the physical
summary score but none in mental health [28,29]

Ayvaz et al., in a >2-year follow-up post-fracture study of unstable pelvic fractures treated with closed
reduction and percutaneous fixation, reported a SF-36 comparable to that of the Turkish population
norms. The average PCS was 81.3 and the mental score was 80.8. The difference between these scores
and those we have reported are significantly different [30].

In 112 patients with pelvic ring fractures managed surgically or conservatively,

Verma et al. presented that 48.23% of these patients had a similar physical functioning to the
population norm with an average SF-36 PCS score of 47.71 (7.88). MCS was 49.20 (9.37) with 65.3% of
patients at the same level as the population norm [17]. However, both physical and mental average
values were comparatively low to the general population norm [17]. Also, for different treatment types
(i.e., operative and non-operative), Hoch et al. reported that the mean PCS value was 44.8 + 10.0, and
this was lower than the average German population norm, and the mean MCS of 52.6 + 15.0 was
comparable to the population score [31]. The authors did not note any statistical difference when they
compared both treatment groups. It should be noted that they excluded patients more than 65 years
and those with pathological fractures [31]. However, when compared with our data for age groups less
than 62 years, only the patients less than 40 years had similar mean values in the PCS (43.54 (8.02)).
For the mental composites of all groups in our data, under 61 years of age scored lower compared
with their mean values.

In the comparison across time points, Petryla et al. had also compared the quality of life of 32 patients
aged between 18 and 65 years, after B2 pelvic-ring fracture fixation treatments (posterior fixation
versus anterior + posterior fixation). The time point was firstly at hospitalization (about their pre-
trauma state), and then secondly, 1 year later (postinjury). For within treatment group analysis, they
reported post-injury time point median values with lowered physical health one year after pelvic
surgery. PCS after 1 year was 49.1 (39.7-56.3) in the posterior fixation group and 48.4 (range 36.1—
55.5) in the anterior + posterior fixation group, with both scores statistically significantly lowered after
1 year for both groups compared with the first hospitalization. However, there was no statistical
difference for the mental health for time point and for the treatment approach type. This was a similar
result to Lefaivre et al, who had recorded a mean value of 45.01 + 2.36 for the PCS and 48.76 + 2.54
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for the MCS; however, Lefaivre et al. reported that although it was a favorable outcome for type B
fractures, it was only statistically significant for the mental composite but not for the PCS [27].

4.2. Acetabular Fracture

Hernefalk et al. investigated the QoL for patients treated for both acetabular and pelvic fractures and
reported a significant difference in the amount of bodily pain the patients described between both
fracture groups [32]. Similarly, with a median age of 52 years in the patients investigated, the younger
patients (less 52 years) had higher values in role physical and general health, with no statistical
differences in other domains. In comparison of functional outcome with time point (1 month post-
surgery and 2 months post-surgery), only the general health domain statistically significantly improved
at 1 month post-surgery, and four of the eight domains (BP, GH, VT, and SF) were significantly higher
at 2 months when compared [32].

In a different study, Borg et al. compared the quality of life over 2 years at different post-operative
time points (6 months, 12 months, and 24 month) following internal fixation of acetabular fractures.
The patients scored low in the QoL for both physical and mental domains of the SF-36 compared with
the Sweden reference norm population [11]. However, they reported improvements from 6 months
at 12 months and 24 months in physical function and physical role domain while other domains had
no significant changes [11]. At 6 months, our data compared similarly with theirs in five of the
subscales: physical function (50 vs. 67.93), role physical (0 vs. 54.27), bodily pain (52 vs. 57.68), vitality
(55 vs. 56.22), and social function (75 vs. 85.37) [11]. Subsequently, we recorded lower values in
general health (72 vs. 47.24), role emotional (100 vs. 71.54), and mental health (80 vs. 66.34) compared
with our acetabular group. Also, similar numbers were obtained when compared with their results at
24 months.

Similarly, in the treatment of acetabular fractures, Patil et al. compared the functional outcomes using
three surgical approaches: Kocher—-Langenbeck, iliofemoral, or modified anterior intrapelvic (Stoppa)
approaches [33]. They reported the SF-36 for 1, 2, 3, 6, and 13 months post-operatively. There was no
statistical significance between the means of all three surgical groups, and the PCS scores were lower
in the third month for all three groups but increased in 1 year [33]. The authors reported that the mean
MCS score was highest in the Stoppa group and decreased in the iliofemoral and Kocher—Langenbeck
groups at 12 months (though it increased for the two latter groups at month 3) [33].

Anglen et al. evaluated the functional outcomes in patients greater 60 years who had been surgical
treated for acetabular fractures [9]. The average age of patients was 71.6 years and the follow-up was
up to 37 months. They reported that the SF-36 domains were all within one standard deviation of the
means of the age-matched USA population norms [9]. The mean value of the MCS (57.38) and its
components scored slightly above the norm values, but the PCS (37.26), physical function, and role
physical scored below the age-matched population normal means. The PCS was comparable with the
one in this paper for the age group 61 to 70 (39.54 (8.29)); however, our MCS was significantly lower
with a mean value of 45.94 (9.63).

4.3. Age

Holstein et al. [16] also signified that age was an independent predictor of the quality of life of pelvic-
fracture patients. Verma et al. reported that the significance of age and gender was dependent on the
degree of residual displacement. Gender and age did not influence the HRQOL for both WHOQOL-BREF
and SF-36 for the residual displacement of less than 1 cm in their study [17].
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In this study, the age group between 61 and 70 years had the highest score for both the mental and
health composite for pelvic ring fractures.

4.4. Gender

In the investigation of the relationship between physical and mental functional outcomes in traumas,
Holbrook et al. reported worse outcomes women [34]. Therefore, it was important to investigate the
assessment of Qol, especially as it related to both mental and physical outcomes when investigating
pelvic-specific measures [34].

For gender comparisons within both pelvic and acetabular fracture groups in Hernelfalk et al.’s study,
the males had higher scores in vitality and social function domains only [32]. For the comparison
between gender, Lefaivre et al. similarly did not report any significant differences between males and
females for all scales of the SF-36 [27].

In our study, for ring fractures, though there were more favorable outcomes for males in all scales,
PCS and MCS, these differences were not statistically significant for our representative study group.
Similarly, in the acetabular fracture group, the male patients had better scores in seven of the eight
scales with a statistical difference in social functioning when compared with the female group. The
MCS was also statistically significantly improved in men (49.14) than in women (39.98).

4.5. Comparison to Different Populations

In the study for the quality of life in a representative polish population, Jaracz et al. assessed 908
patients [35]. In the data, they presented the mean score without any transformation. The mean
values were 14.39 (2.82), 13.13 (2.62), 14.09 (3.14), and 12.91 (2.41) for the physical, psychological,
social, and environmental domain, respectively. The results in our study were higher than theirs in the
last three domains and lower for the physical domain (13.38 (1.62) in acetabular and 13.06 (1.66) in
pelvic ring fracture). Similar, in psychometric testing of the Norwegian population by Hanestad et al.
including 4000 Norwegian citizens, aged 19 to 81, the four WHOQOL-BREF domain mean scores were
15.78 (2.79) for physical, 15.16 (2.40) for psychological, 14.93 (2.69) for social, and 15.27 (2.40) for
environmental domains [36]. Both acetabular and pelvic results were lower in the physical domain but
compared equally or higher in the remaining three domains [36].

In the WHOQOL-BREF data of the Australian population norm reported by Murphy et al., the
population norm was 80 (17.1) in the physical domain, 72.6 (14.2) in the psychological domain, 72.2
(18.5) for social relationships, and 74.8 (13.7) in the environment domain [37]. For our data, we
reported higher mean values in social relationships (77.03 (17.46) in acetabular and 78.43 (18.93) in
pelvic ring fracture) and the environmental domain (80.95 (11.54) in acetabular and 79.51 (11.92) in
pelvic ring fracture) compared with the Australian norm; however, in the physical health and
psychological domains and the two global items (QoL and health), we had lower mean values. Similarly,
comparing with the Danish healthy population reported by Ngrholm and Bech, with domain mean
scores of 88.9, 78.1, 74.6, and 80.3 in physical, psychological, social, and environmental domains,
respectively [38], our results were lower for both the physical and psychological domains for both
acetabular and pelvic ring fracture groups; however, our results were similar for the remaining two
domains.

In the study observing the functional outcome of operatively treated acetabular fractures over a period
of 14 years, Meena et al. reported a domain mean score of 63.06 + 20.31 (vs. 58.62 (10.13) in our
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acetabular group), 58.22 + 19.57 (vs. 69.92 (11.16) in our acetabular group), 70.49 + 17.92 (vs. 77.03
(17.46) in our acetabular group), and 64.48 + 18.46 (80.95 (11.54) in our acetabular group) in the
physical, psychological, social, and environmental domains, respectively [39]. They reported that these
outcomes were influenced by associated injuries, delay of surgery, and the quality of reduction. Also,
their result was comparable to the Indian general healthy population in the social and environmental
health domain but was lower for physical and psychological health [39]. Compared with our study, we
recorded high values in three of the four domains.

In the study of the functional outcome and health-related quality of life (HRQOL) after pelvis fractures
in 112 patients, more than 50% of the patients achieved the general Indian population norms for the
four domains of the WHOQOL-BREF [17]. They recorded lower numbers versus the general population
norm in the physical (66.57 + 20.46) and psychological domains (60.04 + 20.04) and higher mean values
of 70.54 + 20.56 and 74.33 + 16.74 in the social and environmental domains, respectively [17]. In
comparison with the data in this study, our patients in the ring fracture group scored lower in the
physical health domain at 56.62 (10.37) but had a high mean value for each of the remaining three
domains: 70.1 (10.13) in the psychological domain, 78.43 (18.93) in the social domain, and 79.51
(11.92) in the environmental domain. Verma et al., recorded no significant impacts of age and sex on
all domains, and this was the same for our results for both pelvic ring fractures and acetabular fractures
[17].

In the study presenting the analysis of the Polish population for the Polish version of the SF-36
guestionnaire, developed by Zotnierczyk-Zreda, the author presented that for’ the total of 823 people,
the population norm for the physical and mental health composites were 48.55 (9.80) and 49.30
(11.06) for the entire group [40]. While we did not have a total population, our acetabular group had
similar scores and were also less than 50, with the physical health and mental health composites much
lower than the Poland population norm, at 41.34 (9.49) and 47.35 (10.91), respectively. However, for
the ring acetabular group, we reported a significant difference compared with the polish norm with a
reported physical health component of 71.53 (14.5); however, like the whole polish group, mental
health was 41.21 (9.99) [40].

Additionally, for gender differences, the mean value for the physical and mental health component of
men were 48.82 (10.56) and 49.50 (10.93) in the polish population norm. While the mental health
component in the acetabular group (49.14 (10.1)) and ring fracture group (49.88 (10.65)) compared
very closely to the polish norm, the physical health components were less than the population norm
for the acetabular group (42.14 (9.14)) and ring fracture group (42.52 (8.42)). The physical health and
mental health components for the females were 48.37 (9.27) and 49.16 (11.16), respectively, and
when compared with the females in the acetabular group (38.06 (10.62) and 43.15 (9.94)) and the ring
fracture group (38.02 (10.82) and 39.98 (11.67)), they were remarkably different compared with those
of the population norm, especially for the ring fracture group.

When comparing with the US norm, Blanchard et al., 2004 [41], reported that for the
RAND-36, a physical health composite score lower than 43 and mental health composite

(MHC) score of less than 39 meant poor physical and psychological health. However, mean values
greater than 53 in both the PHC and MHC were indicative of improved quality of life [41].
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Limitations

Michaels et al. reported that orthopedic patients with blunt traumas scored worse than non-
orthopedic patients in six domains of the SF-36 after 1 year of surgery [20]. Several patients of pelvic
traumas sustained multiple injuries involving the abdomen, spine, extremities, thorax, and head/neck
(Hoch et al., Rainer et al.), with high rates of associated injuries in pelvic-fracture patients (Failinger &
McGanity, Verma et al.). Hence, there is a question of the estimation of the additional concomitant
injuries and their influence on the quality of life [17,31,42,43].

These concomitant injuries altered the long-term outcome of patients with unstable pelvic injuries
(Ayvaz et al. Kabak et al., Suzuki et al.) [12,30,44]. The influence of associated injuries was highlighted
with patients who had no associated injuries having higher statistically significant mean physical
function scores (Borg et al.) [11]. However, Verma et al., in their study, reported that additional and
associated injuries or the manner of injury did not have a significant effect on the QoL, but they noted
that this was dependent on the limit of residual displacement [17]. Hence, this was one of the
limitations of this study since we did not investigate or compare the QoL with results from pelvic-
specific instruments like the Majeed Score (Majeed 1989) or lowa Pelvis Score (IPS) (Templeman 1996)
[45,46]. There is no established guideline on comparing or analyzing the functional outcome in terms
of self-assessed Qol of pelvic trauma patients with the general population norm. Additionally, in this
study, we have only analyzed post-traumatic evaluation following surgical intervention. We are unable
to compare with the pre-traumatic quality of life of the same patients. We investigated patients only
from our trauma center that were treated operatively.

Additionally, we are unable to compare their QoL at various timelines after surgery to see if there is
still improvement or deterioration.

There is also no influence or examination of associated injuries, and other sociodemographic factors
including education, employment status, relationship, family, other health comorbidities etc.

Conclusions

Patients that sustained a pelvic fracture and were treated operatively are at a higher risk of
deterioration of quality of life compared with a global population. Standard outpatient check-ups of
patients with pelvic fractures should include an assessment of their psychophysical condition. In the
case of this group of patients, the orthopedic surgeon should be aware of the possibility of mental
health disorders requiring specialist care and the long-lasting deterioration of the quality of life and
functionality.

There is a need to create dedicated questionnaires assessing the health status in this group of patients.
Further studies are needed to assess the QoL of patients with fractures of the acetabulum and pelvic
ring. These studies should be multicenter in order to create homogeneous groups of patients with
large numbers, enabling the presentation of QoL prognosis for a specific type of fracture according to
commonly used classifications, such as Judet and Letournel or Young and Burgess.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/jcm14197036/s1, WHOQOL, SF36.
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Abstract

Background: Pelvic ring fractures are a significant and growing health problem in the field of trauma
and orthopedic surgery. The aim of this paper was to present a concise description of these
musculoskeletal injuries, available classification systems, and vascular and genitourinary
complications. Results: The most common complications of serious pelvic ring fractures are arterial
and venous hemorrhages, as well as urethral injuries. Arterial hemorrhages most often originate from
the trunk or branches of the iliac artery, and the standard treatment is pelvic stabilization and
implementation of intravascular procedures. In the case of venous hemorrhages, peritoneal pelvic
packing is the most important. Conclusions: A multi-disciplinary approach and treatment
algorithmization are important to facilitate the prioritization of therapeutic procedures. Treatment of
patients with pelvic ring fractures should take place in specialized trauma centers.

Keywords:

pelvic ring injury; acetabular fracture; polytrauma; vascular injury; genitourinary injury
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1. Introduction

1.2. General Characteristics and epidemiology

IN case of open pelvic fractures are traffic accidents, which account for 67.1% of injuries [8]. High-
energy pelvic injuries usually affect young men [7] and the majority of patients with open pelvic
fractures are men (74.9%) with an average age of 35.1 years [8]. According to trauma registries in
different countries, unstable pelvic fractures are associated with a mortality rate of 8 to 32%. Due to
the increasing standard of care for trauma patients, there is a trend towards reduced mortality in
patients with severe pelvic fractures; however, despite medical advances in this field, in the subgroup
of patients with pelvic fractures complicated by hemorrhagic shock, the mortality rate is reported to
be 32% [3]. The reason for this high mortality rate is that multi-focal hemorrhage can occur in the
pelvis and cannot be easily stopped or controlled by traditional surgical methods such as ligation of a
blood vessel or removal of an organ. Injury to the complex venous plexuses and, less commonly,
arterial bleeding of disrupted iliac arteries are the most common causes of pelvic hemorrhage [9-11].
Treatment of this hemorrhage requires repositioning of the bony structures [12]. Severe pelvic injuries
may be accompanied by concomitant injuries affecting the head, chest, abdominal organs, pelvis, and
urogenital system [13]. Low-energy trauma can also lead to pelvic fractures, especially in older people
[1]. Such injuries are often simple falls and are often associated with severe osteoporosis and usually
affect women [14-16]. Despite the fact that over 70% of pelvic fractures are caused by low-energy
trauma, the majority of them are stable fractures that do not require surgical interventions [5].
However, given that most of the affected individuals have comorbidities, such as chronic heart failure
or anemia, a routine hemoglobin control within the first few days should be obtained in order to
prevent from excessive blood loss [5,11]. A thorough examination, also during follow-up visits, is
mandatory in order to avoid missing an unstable fracture, such as pubic rami and associated sacroiliac
joint injury. Though the rate of misdiagnosis has not been defined, it has been reported and advised
to expand the diagnostic to CT scan if the pain is persistent and does not resolve with time [17,18].

1.2. Aim and Study Design

In order to present the current concepts of the multi-disciplinary approach in pelvic fractures in adults,
the authors decided to study recent papers and recommendations regarding this issue. To put the
obtained data into perspective, a general outline of pelvic injuries and common classifications are
presented before further analysis. The aim of this study was to present a concise description of these
musculoskeletal injuries, available classification systems, and vascular and genitourinary
complications.

Classifications of Pelvic Fractures

There are many classifications of pelvic fractures [6]. The most commonly used classification is the
Young and Burgess classification (YBC). The original YBC is based on the mechanism of injury, and three
main groups are distinguished based on the action of the main force vector causing the injury [19].
Within this classification, the authors distinguished the anterior—posterior compression (APC), lateral
compression (LC) and vertical shear (VS) types [20]. YBC has been updated based on further research
and integrated with the AO classification system. A comparison of both classifications is given in Table
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1 [21]. Both intra- and interobserver reliability for this classification are satisfactory, but their values
depend on the experience of the observer [22]. There is some debate as to whether the YBC is an
adequate system for classifying pelvic ring injuries in children. Some authors indicate that there is a
need to establish a separate classification of pelvic fractures in children, assessing in particular their
stability and, on this basis, indicating the need for surgical treatment, which may improve the
functional results of these fractures in this group of patients [23]. In the opinion of Igboechi et al., YBC,
and the Arbeitsgemeinschaft fiir Osteosynthesefragen/Orthopedic Trauma Association (AO/OTA),
these classifications are considered to adequately determine the severity of pelvic fractures in
children. They also allow for the implementation of appropriate procedures, although they do not fully
describe possible fracture patterns in this group of patients [24]. The same authors point out that
Torode and Zieg’s (TZC) classification is also considered important. This classification divides pediatric
pelvic fractures into four types (avulsion fracture, fracture of the iliac

wing, fracture of the ring with no segmental instability, and fracture of the ring with segmental
instability). Mennen et al. reviewed the literature and found eight articles in which the TZC was used.
Based on their analysis, the authors concluded that the TZC is used relatively often to assess fracture
stability, even though this system does not actually assess mechanical instability. Moreover, the
authors believe that the YBC remains the optimal classification system and that it is important to create
a pediatric modification of the YBC for the assessment of mechanical instability of pelvic fractures,
allowing for better treatment planning [23]. Pelvic fractures in the geriatric group of patients have
separate characteristics, therefore a separate classification system according to Rommens and
Hofmann was proposed for low-energy and fatigue fractures [25]. Rommens’ classification is known
as the Fragility Fractures of the Pelvis (FFP) classification [26]. There are four types of fractures with
subtypes within FFP, and the classification criteria are fracture stability and its location [27]. The
advantage of the classification is the assessment of fracture stability [26],

which in turn allows for the assessment of indications for surgical treatment [28]. The FFP classification
is characterized by moderate intra-rater and inter-rater reliability [17]. It is believed that in the case of
fractures in geriatric patients, the classification of patients should be based on CT and MRI
examination, which makes the classification system more objective [29]. An argument for performing
extended diagnostic imaging using MRI is the progression of the fracture over time and its long-term
course [30]. Data on the distribution of specific types of pelvic injuries are unclear. One of the
retrospective studies assessed the incidence of particular types of fractures according to the OTA/AO
classification. In a group of 187 patients with pelvic fractures older than 15 years, it was found that the
most common type of pelvic fracture was type A (54.5%), followed by types B (36.9%) and C (8.6%)
[31].
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Table 1. Two major classifications of pelvic fractures.

AO/OTA Classification Young-Burgess Classification

Description Type Morphological Description of the Injury Force Applied

Symphyseal diastasis or longitudinal rami frac-
tures.

Type

Symphysis widening < 2.5 cm. |

Lesion sparing (or no dis-
placement of) posterior A

Antero-posterior

Symphysis widening > 2.5 cm. Anterior sa- A
Compression

croiliac (SI) joint diastasis. Posterior Sl liga-  Type

arch; STABLE. ments intact. Disruption of sacrospinous 1] (APC)
and sacrotuberous ligaments.
Disruption of anterior and posterior Sl lig- T
aments (Sl dislocation). Disruption of sa- Tﬁ’e
crospinous and sacrotuberous ligaments.
Incomplete disruption of Transverse fracture of pubic rami, ipsilateral, or
posterior arch; PARTIALLY contralateral to posteriorlinjury. ,
STABLE.

Unlléteral, partla! clis Oblique or transverse ramus fracture and

ruption of posterior . . . Type

arch, external rota- B1 ipsilateral anterior sacral ala compression |

. fracture.

tion.

Unilateral, partial dis-

ruption of posterior

arch, internal rota-

tion.

Bféis'ib‘;r:?‘:gocrts(r);nc;f B Rami fracture and ipsilateral posterior il- Tvpe Laterél Com-

P B2 ium fracture dislocation (crescent frac- yp pression (LC)

sacrum. . N ture). Il

B2.2 Partial sacroiliac

joint fracture/sublux-

ation.

B2.3 Incomplete po-

sterior iliac fracture.

Bilateral, partial dis-

ruption of posterior

arch. 83 Ipsilateral lateral compression + contrala- Type

B3.1 Bilateral B1, B3.2 teral open-book fracture (APC Il1). 1

B1 + B2.
B3.3 Bilateral B2.

Symphyseal diastasis or vertical displacement in
anterior or posterior directions, typically through
Sl joint, but occasionally through the sacrum or
iliac wing.

Vertical Shear (VS)

Complete disruption of

@]

posterior arch; UNSTABLE.
Combined Mecha-
nism of Injury
(CMI)

Combined injury pattern, with LC/VS being the
most frequent.
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Pelvic Fractures and Associated Injuries

The characteristics of pelvic injuries mean that some patients require care from an
interdisciplinary team of specialists due to accompanying injuries to the organs of the chest, abdominal
cavity, and pelvis, as well as to neurovascular structures. Based on one of the retrospective studies
involving 135 patients, no characteristic patterns of injuries were identified, understood as a
correlation between a specific type in the YBC and concomitant injuries requiring urgent surgical
intervention [32]. A correlation of pelvic fractures with other injuries was developed based on Tile's
classification (Table 2). In type A according to Tile, pelvic fractures were associated with fractures of
the scapula, and in type B with fractures of the sacrum and injuries of internal organs [13]. Based on a
clinical trial involving 16,000 patients, it has been shown that pelvic fractures are sometimes
associated with intra-abdominal lesions, with an incidence of up to approximately 20%. Patients with
concomitant abdominal trauma are younger and, in this group of patients, the mortality rate is
significantly higher [33].

Table 2. Tile classification of pelvic fracture.

Type A Type B Type C
Stable (posterior arch intact) Partl.ally stable (|ncorT1pIete dis- Qnstable (complete disruption of the poste-
ruption of the posterior arch) rior arch)
C1: Unilateral

B1: Open-book injury (external

Al: Avulsion injury rotation)

C1-1: lliac fracture

C1-2: Sacroiliac fracture-disloca-
tion

C1-3: Sacral fracture

B2: Lateral-compression injury
(internal rotation)

L]

A2: Iliac-wing or anterior-arch frac- . * . . .
ture due to a direct blow B?-l: |ps||atera.| an.te.- C2: Bl‘IateraI, with one side type B,

rior and posterior inju- one side type C

ries

L]

B2-2: Contralateral

(bucket-handle) inju-

ries
A3: Transverse sacrococcygeal frac- B3: Bilateral . o
ture C3: Bilateral
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Vascular Injuries

Vascular injury and hemorrhage are the causes of relatively high mortality in pelvic fractures [34], and
active arterial bleeding accompanying a pelvic fracture is most often the result of damage to the trunk
or branches of the internal iliac artery [35]. Injury to the main iliac arteries, common, internal, and
external are usually fatal and cause an immediate death due to the massive arterial bleeding [36,37].
Hemodynamically unstable patients that survived the initial few hours following pelvic fracture usually
sustained an injury to the branches of the main iliac vessels and venous plexuses within the pelvic
cavity and sacral bone [38]. In a retrospective study of 127 patients with high-energy pelvic ring
fractures, vascular injury was found in 11.8% of cases. The most common vessels injured were the
obturator, superior gluteal, and inferior gluteal arteries, respectively [39]. Based on a retrospective
analysis of 2042 cases of pelvic fractures, the incidence of injury to the superior gluteal artery (SGA)
was estimated at 1.5%.

The mechanism of injury to this vessel and the patterns of pelvic fractures that predispose to it are
unknown and further studies concerning this issue are strongly needed. Injury to the SGA may also
occur in the absence of bony injuries in the sciatic notch [40]. In the study by Kim et al., based on the
analysis of a similar study group, it was shown that of 148 patients, 28 (18.9%) showed pelvic arterial
bleeding after blunt trauma. This bleeding was confirmed by enhanced computed tomography or
angiography or by intraoperative assessment [41]. In another study performed by Kim et al., urgent
surgical interventions to control hemorrhage were most frequently performed in patients with type B
fractures (54.2%), according to the OTA/AO classification [31]. In a multi-center study by Constantini
et al., which evaluated a group of 163 patients with pelvic fractures in hemorrhagic shock, it was shown
that 83% of patients with APC Il fractures required urgent surgery to control the hemorrhage. The
mortality rate of patients with a pelvic fracture in hemorrhagic shock was 30% and was not dependent
on the type of pelvic fracture [42].

Based on a retrospective analysis of 576 patients with high-energy pelvic fractures, it was found that
post-traumatic hemorrhage extended beyond the pelvis to the gluteal region in 81% of cases, then to
the abdominal area in 47%, and to the thighs in 25% [43]. Venous bleeding accounts for approximately
80% of cases of active bleeding following pelvic fractures, with the most common sources being the
presacral plexus and prevesical veins [44]. The treatment of choice in this case is peritoneal pelvic
packing and mechanical pelvic ring fixation, while endovascular treatment is used in the case of active
bleeding from the main trunk of the iliac vein [45]. In case of injury to large arterial vessels, the basic
treatment of choice is transcatheter arterial embolization (TAE). In hemodynamically stable patients,
embolization of a selective branch of the internal iliac artery is performed [35]. This procedure is
associated with an increased risk of venous thromboembolism (VTE), therefore VTE prophylaxis should
be implemented as soon as possible in patients who have undergone this procedure [46]. In general,
the use of pharmacological thromboprophylaxis in isolated severe pelvic fractures reduces the risk of
VTE and increases the survival rate [47]. Angioembolization seems to be the treatment of choice, even
in the case of acute retroperitoneal hemorrhage [48]. It should be pointed out that the basic method
of treatment in hemodynamically unstable patients is circumferential pelvic antishock sheeting, and
the effectiveness of this method results from reducing the pelvic volume. It is important to use proper
techniques to determine effectiveness, ability to perform resuscitation, and access to the abdomen
and limbs [49].
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Genitourinary System Injuries

In a large study group consisting of over 180,000 cases, it was shown that pelvic fractures with
accompanying injuries of the lower gastrointestinal tract and structures of the urogenital system
constitute <1% of all fractures. The strongest risk factors for such injuries are disruption of the pelvic
ring, innominate bone fracture, and male gender [50]. Injuries to the bladder and urethra are more
common in injuries to the anterior part of the pelvic ring. These injuries may cause permanent
dysfunction of the urogenital system [51]. In one of the meta-analyses, which included eight studies
with a total of 343 patients, the incidence of urogenital trauma associated with pelvic fractures was
estimated at 19.7%, with the authors reporting that 32.4% of women suffered vaginal lacerations [52].

Kaneko et al. performed a retrospective analysis of 402 patients with pelvic fractures. Urinary and
genital injuries were found in 18 of them, which constituted only 4.5% of the study group. The group
of patients with pelvic fractures and concomitant genitourinary injuries were statistically significantly
younger and more frequently required hospitalization in the intensive care unit [53]. Pelvic fracture
urethral injury (PFUI) is an important issue. PFUI has a wide spectrum of severity. Both minor and major
urethral injuries can result in its obstruction and the need for urethroplasty and urethral obstruction
following partial PFUIl is observed in 50% of cases [54].

In patients with concomitant pelvic ring and bladder injuries, ORIF of anterior pelvic ring fractures is
not associated with an increased rate of infection [55]. However, operative treatment of pelvic
fractures with concomitant urethral injury using implants in the anterior part of the pelvic ring is
associated with an increased risk of infection, but this risk is not increased in fractures with
extraperitoneal injury to the lower urinary tract [56]. There are few studies assessing late mortality
caused by inflammatory complications. The mainstay of treatment for such infections is parenteral
and local antibiotic therapy [52].

Conclusions

Due to the development of medicine, including the emergency medical system, as well as diagnostic
and treatment methods in the field of emergency medicine and intensive care, the quality of pre-
hospital care and the survival rate of patients with severe multiorgan injuries are increasing. In trauma
centers and reference centers for trauma treatment organized within the healthcare system, the
presence of multi-disciplinary trauma teams focused on the treatment of multi-organ injuries becomes
important. It seems crucial to create a far-reaching algorithmization of diagnostic and therapeutic
processes allowing for prioritization of treatment, as well as cooperation between individual members
of the trauma team aimed at building a treatment plan that optimizes the therapeutic process.
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14. Zgoda Komisji Bioetycznej

W

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 Bydgoszcz, 13.12.2022 1.

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 pdZniejszymi 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 pézn. zm. w
sprawie powolania oraz zasad dziatania Komisji Bioetycznej Uniwersytetu Mikolaja 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 Bydgoszezy

(skiad podano w zalaczeniu), na posiedzeniu w dniu 13.12.2022 r. przeanalizowala wniosek,
ktory zlozyl 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 Wojcicki, lek. Adam Jablofiski, dr n. med. Jakub Ohla

w sprawie badania:

wRetrospektywna ocena morfologii zlaman miednicy oraz wdrozonego leczenia
operacyjnego.”

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

w sprawie przeprowadzenia badan w zakresie okre$lonym we wniosku pod warunkiem uzyskania zgody 0s6b
badanych na przetwarzanie danych osobowych w celach naukowych, a w przypadku braku takiej zgody,
analizowania jedynie danych zanonimizowanych, pozbawionych danych personalnych (zgodnie zRODO). Zgoda
obejmuje tylko dane z dokumentacji uczestnikow badania z okresu od 01.09.2016 . do 31.09.2022 r.

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

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

Prof. dr hab. med. Karol Sliwka

A
[
Przewodniczacy Komisji Bioetycznej
oy
Otrzymuje:
dr hab, n. med. Jan Zabrzynski
Katedra Patomortologii 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.

Lp. Imi¢ i nazwisko Funkeja/ Specjalizacja Podpis

1. Prof. dr hab. med. Karol Sliwka M T ,l// ]

: =

2 Mer prawa Joanna Poletek-Zygas prawniczka ( W/ [

ediatra, atergologia f
3. | Prof. dr hab. med. Mieczyslawa Czerwionka-Szaflarska 2 i /b '
gastroenterofogia dziecieca M
poloznictvo, i /
4 Prof. dr hab. med. Marck Grabiec W
¥ ginekolagia onkologiczna
) choroby wewnetrzne, K a,

3, Prof. dr hab, n med. Maria Ktopocka f (g G Lo
gastroenterologia A= * Y
chirwrgia ogolna,

5 Prof. dr hab. med. Zbigniew Wiodarczyk

transplantologia kitniczra
n. . chirurgia ogélna,
1. Dr hab. n. med. Maciej Stupski, prof, UMK
transplantologia kiniczna
anestesjologia
3. Dr hab. n. med. Katarzyna Sierakowska, prof. UMK B & ]
§intensywna terapia
9. Ks. dr hab, Wojciech Szukalski, prof. UAM duchowny
Y
10. Dr 1. med. Radoslawa Staszak-Kowalska pediatria, choroby ptue
Mgr prawa Patrycja Brzezicka rawniczka
[ 11 P 0
i . 1
12, Mer farm. Aleksandra Adamezyk Sfarmaceutka o PN
i gt k’
/
19; Mgr Lidia Iwifiska-Tarczykowska pielegniarka d/} /?
'L
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Toruf 29.04.2026

Odwiadezenie

Oswiadczam, e Lek. Piotr Walus, byl czlonkiem zespolu badawczego oraz brat
czynny udzial w badaniach objetych zgodg Komisji Bioetycznej Collegium Medicum w
Bydgoszczy KB 645/2022 7z dnia 13.12,2022 wRetrospektywna ocena morfologii ztaman

miednicy oraz wdrozonego leczenia operacyjnego”.
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