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Pelvic Bone Fracture with Bladder Rupture

Sang Hong Lee, M.D., Kung Chul Song, M.D.”", Sang Ha Park, M.D.,
Chi Hyoung Park, M.D., Sueng-Hwan Jo, M.D., and Dong Hoon Lim, M.D.*

Departments of Orthopaedic Surgery, *Urology, School of Medicine, Chosun University, Gwangju, Korea

Purpose: The purpose of this study was to evaluate the injury mechanism of pelvic bone fracture and injury type and treatment of bladder
rupture associated with pelvic bone fracture.

Materials and Methods: From September 2002 to February 2011, we treated pelvic bone fracture with bladder rupture in 56 cases with
minimal follow up of one year. Each of the 56 cases was classified into groups depending on the mechanism of pelvic fracture (Young
classification) and the aspect of bladder rupture (intraperitoneal rupture, extraperitoneal rupture, combined rupture) after which the
relationship between the two aspects was analyzed retrospectively.

Results: There were a total of 56 cases where bladder ruptures occurred in association with pelvic bone fractures; 34 patients were
men and 22 patients were women. The average age was 58.2 years (range: 19-84). Traffic accidents were the main cause of pelvic bone
fractures with bladder ruptures in 41 cases. The main injury mechanism was lateral compression, and pubic ramus fractures occurred in 38
cases (67.9%). Regarding the classifications of bladder ruptures, there were 17 cases of intraperitoneal rupture, 37 cases of extraperitoneal
rupture, and two cases of combined rupture. Operations were performed on all cases of intraperitoneal and combined rupture and on six
cases of extraperitoneal rupture.

Conclusion: Lateral compression was the most common injury of bladder rupture in pelvic bone fracture. Bladder ruptures occurred even in
cases where the displacement of pelvic bones was not severe and also in cases of low energy injury.

Key words: pelvic bone fracture, traumatic bladder rupture
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Table 1. Treatment of Bladder Rupture Type WAL 109z AL ei7E 2] 28l a2 AAE AlBsH] 25

Operative Conservative %

treatment treatment 4 9 B w2 372 5 W B gt e wokon
Extraperitoneal 6 (10.7) 31 (55.3) 37 (66.0) 7 W W gt 54 o B tEdS et flsol 2t
Intraperitoneal 17 (30.4) 0(0.0) 17 (30.4) A NELE A5 6|2 A5t B7F @ vy sk & Ztto]
Combined 2(36) 0(0.0) 2 (3.6) E 31odlofl tholiAl g ahdef gk X &= A& AR EF A
Total 25 (44.7) 31 (55.3) 56 (100.0) Alag Aotk 574 @) Wg sE 2 2ol = 3109] =4t
Values are presented as number (%). 40| tigh X 5= 29 A o] FAE = 239 thsiAl= B2

Table 2.Treatment of Pelvic Bone Fracture

Bladder rupture

Pelvic bone fracture

Operative treatment Conservative treatment
Conservative treatment 10(17.8) 23 (41.1) 33 (58.9)
External fixation 8 (14.3) 2 (3.6) 10(17.9)
Open reduction & internal fixation with plate 5(9.0) 3(5.3) 8 (14.3)
Non operable condition 2 (3.6) 3(5.3) 5(8.9)
Total 25 (44.7) 31 (55.3) 56 (100.0)

Values are presented as number (%).
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Figure 1. Rupture of the urinary bladder. A: intraperitoneal cavity, B:

extraperitoneal cavity, (1) pubic ramus, (2) bladder, (3) urethra.
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Figure 2. A 59-year-old female patient was injured after falling down, with occurrence of right pubic inferior ramus fracture, left sacral alar fracture,
and sacroiliac joint separation (not classified by Young classification). (A) Pelvic inlet image shows bony fragments of the right pubic inferior ramus
fracture (black arrow). (B) Pelvis computed tomography axial view shows bladder rupture by bony fragments of the pubic ramus (black arrow).
(C) Cystogram shows extraperitoneal contrast material extravasation extending around the bladder (black arrows). This cystogram shows an
extraperitoneal bladder rupture. (D) Clinical picture shows intraoperative finding that bladder ruptured by bony fragments of the pubic ramus. (E)
Excision of bony fragments. (F) Cystogram shows a well-repaired bladder with no contrast leakage at two weeks after the operation.
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Displaced pelvic fracture with urinary
symptom & abnormal urinary analysis

/\

Urethral injury
Symphysis diastasis
Perineal injury
(hematoma, bruise)
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Symphysis diastasis>1 cm
Abdominal distension
Poor foley catheter function

<1cm
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CCystogram >
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Endoscopic
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| Operation (surgical repair) |

Monitoring of stricture
Surgical reconstruction
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Figure 3. Algorithm for diagnosis and
management of bladder and urethral
injuries associated with pelvic fractures.
RUG, retrograde urethrogram.
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Figure 4. A 58-year-old male patient was injured after being pressed by a tree, with occurrence
of right iliac wing comminuted fracture, both pubic superior and inferior ramus fracture,
and right sacral alar fracture (lateral compression grade lll injury of Young classification). (A)
Cystogram shows extraperitoneal contrast material extravasation extending around the bladder
(black arrows). This cystogram shows an extraperitoneal bladder rupture. (B) Retrograde
urethrogram shows contrast material extravasation from the posterior urethra (black arrow).
This retrograde urethrogram shows injury of the posterior urethra. (C) Cystogram shows a well-
healing bladder, with no leakage of contrast material at two weeks after foley catheter insertion.
(D) Retrograde urethrogram shows a well-healing posterior urethra, with no leakage of contrast
material at two weeks after foley catheter insertion. (E) Retrograde urethrogram shows a well-
healing posterior urethra without stricture at two months after Foley catheter insertion.

Zodo] WAt 6ol Bt wotth gk 7ol A1 EA] FET FekE W Holuh Aoz £4dof| olgt Fuk FHo|etr g wtH o chgh

3 utge 7HsAo] Wital B Hgl o RS E 60 HrPFEesich

(10.7%) 2 =7 Vbt £31 2|2 AT o] |7k 283t 9of|o]] b AT FEkE Q= AR Yl oF 24g0|u] P B3]

Mz g o] ButE Qe ol X & ATE o/t AYH P it & Aol BAlo LASHE H9= oF 16%tE?

212 A F AT} ug ghgd o] AMAS FATE Avey 571 A QR I ALt S o v ey Fuk ZEn A
2|5t % , A, - (bulbo-

o = AT ot HWAE v o, HE, AE, Al WE SA2 R Ferth Foks AU A
2] ZA-o| Wy gt t Aol gtk Haeke Ax|3t® membranous junction)O A ZEHE(pelvic arch) 0.2 Haksk= 5L
Jejuh 99 F7]iEgk oz} vy 82 o] vy w1t o] Yh(perineal membrane)©ll 2Jof Y SE| =, 4ot &4 Al 1A
qhgh eQleo g2 I ZHo| WAYsHA| ghot ZFulgh H glguboll A Forxrt AAEo] @xdAfo] WSt Wi
el _511‘.71— LH y}3} 1) cl()] ghAsk A

EO{N

p:
fr 4
te o o B fo

/b}- ;“E‘E”‘I“?‘ ] (e} [olre] = 202 T oS __'z_ 1—_- 14‘11%& E.J—-V-HEI'SO) 041\49_] -Q—E“f.‘ 7E]O]7]' Xi’xli]:l_—]-, %Eﬂ'QI ‘f::?‘
& 9lon RS ool A HHE Wgol A W geel 5 o ey QA Batslof glou), oz Fute] A<l
7he Qlsl U3g wpFo] dojyttt. Tug e gle AEA BoE ¥ QIS ol oS 5T 4= Qo] dAEt= &



OE - 474 - Ak
Aol Ak o 4ol ARt Bl 4tjo] A Etd 46 7.
T2 AISkAL, Rk Abdo] A HA] gl 2R AJE7E =

gt 4-9= W74 Al €& (endoscopic realignment)g A5t

o 453t G 7Pl EE AU ¥ Eeybe dAlsha dufigt 8.

e AE AR T AAes Al dtFg. 3). 8= &40l

YT A= 19(Fig. H= v Al ol W 223t 5

ghe Fgutdo] gle e At 2P|l ol & 9.

of 8E=EG0 USRS B7ISH7] WiZolt. o] Sel= 584 &

Apgon] /Ul YA, B4 9 g TEolgle 10

o}, 438 wtdof tisiA= gg= ] molql] whEel ¢

A edEs AR, 8 2 med Aol gAl Hol8 11

FE AR & 2= FA2 0] agtont 59, *4AE T

5ol LAk

o A AP o= S 7 WAl AL, e oS s 12

© 3g whgofnt 23S 9o AF Add uh 2Rk 2

EibE Q5= Egof digt EAe S BT 4= glo] 7 0l

o] HiRh Hek 5l £7hH Q1 -7 a5kt 13.

7":]?. %_ 14.

38 uhdo] sRbE Suh ol JlofA S o ol 7H

woren e gl A2A T 52 AouA] & ot & 15

U T Alof| = g mhdo] TSI A9 fle Al =

ot AR £/l ot Tk o2k g ubdof tigt 16

77 d st ARt

17.
Fasd

1. Wright DG, Taitsman L, Laughlin RT. Pelvic and bladder 18
trauma: a case report and subject review. ] Orthop Trauma.
1996;10:351-4. 19.

2. Peltier LE. complications associated with fractures of the pel-
vis. ] Bone Joint Surg Am. 1965;47:1060-9. 20.

3. Antoci JP, Schiff M Jr. Bladder and urethral injuries in patients
with pelvic fractures. ] Urol. 1982;128:25-6.

4. Hauschild O, Strohm PC, Culemann U, et al. Mortality in
patients with pelvic fractures: results from the German pelvic ~ 21.
injury register. ] Trauma. 2008;64:449-55.

5. Lynch TH, Martinez-Pifieiro L, Plas E, et al; European Asso-
ciation of Urology. EAU guidelines on urological trauma. Eur
Urol. 2005;47:1-15.

6. Young JW, Burgess AR, Brumback R], Poka A. Pelvic frac-  22.

tures: value of plain radiography in early assessment and man-
agement. Radiology. 1986;160:445-51.

Belis JA, Recht KA, Milam DF. Simultaneous traumatic blad-
der perforation and disruption of the prostatomembranous
urethra. ] Urol. 1979;122:412-4.

Pennal GF, Tile M, Waddell JP, Garside H. Pelvic disrup-
tion: assessment and classification. Clin Orthop Relat Res.
1980;151:12-21.

Sandler CM, Hall JT, Rodriguez MB, Corriere JN Jr. Bladder
injury in blunt pelvic trauma. Radiology. 1986;158:633-8.
Pokorny M, Pontes JE, Pierce JM Jr. Urological injuries associ-
ated with pelvic trauma. ] Urol. 1979;121:455-7.

Corriere JN Jr, Sandler CM. Mechanisms of injury, patterns
of extravasation and management of extraperitoneal bladder
rupture due to blunt trauma. J Urol. 1988;139:43-4.

Flaherty JJ, Kelley R, Burnett B, et al. Relationship of pelvic
bone fracture patterns to injuries of urethra and bladder. J
Urol. 1968;99:297-300.

Bodner DR, Selzman AA, Spirnak JP. Evaluation and treat-
ment of bladder rupture. Semin Urol. 1995;13:62-5.

Figler B, Hoffler CE, Reisman W, et al. Multi-disciplinary
update on pelvic fracture associated bladder and urethral in-
juries. Injury. 2012;43:1242-9.

Gomez RG, Ceballos L, Coburn M, et al. Consensus statement
on bladder injuries. BJU Int. 2004;94:27-32.

Tile M. Pelvic ring fractures: should they be fixed? ] Bone
Joint Surg Br. 1988;70:1-12.

Pavlov H, Nelson TL, Warren RE, Torg JS, Burstein AH. Stress
fractures of the pubic ramus. A report of twelve cases. ] Bone
Joint Surg Am. 1982;64:1020-5.

. Matta JM, Tornetta P 3rd. Internal fixation of unstable pelvic

ring injuries. Clin Orthop Relat Res. 1996;329:129-40.

Keating J. Delayed reconstruction of pelvic fractures. Current
Orthopaedics. 2005;19:362-72.

Gruen GS, Leit ME, Gruen RJ, Garrison HG, Auble TE, Peitz-
man AB. Functional outcome of patients with unstable pelvic
ring fractures stabilized with open reduction and internal
fixation. ] Trauma. 1995;39:838-44.

Roumen RM, Hendriks T, van der Ven-Jongekrijg J, et al.
Cytokine patterns in patients after major vascular surgery,
hemorrhagic shock, and severe blunt trauma. Relation with
subsequent adult respiratory distress syndrome and multiple
organ failure. Ann Surg. 1993;218:769-76.

Probst C, Probst T, Gaensslen A, Krettek C, Pape HC; Poly-
trauma Study Group of the German Trauma Society. Timing

and duration of the initial pelvic stabilization after multiple



23.

24,

25.

26.

trauma in patients from the German trauma registry: is there
an influence on outcome? J Trauma. 2007;62:370-7.

Hochberg E, Stone NN. Bladder rupture associated with pel-
vic fracture due to blunt trauma. Urology. 1993;41:531-3.
Avey G, Blackmore CC, Wessells H, Wright JL, Talner LB. Ra-
diographic and clinical predictors of bladder rupture in blunt
trauma patients with pelvic fracture. Acad Radiol. 2006;13:
573-9.

Morgan DE, Nallamala LK, Kenney PJ, Mayo MS, Rue LW
3rd. CT cystography: radiographic and clinical predictors of
bladder rupture. AJR Am J Roentgenol. 2000;174:89-95.
Parker H, Hoonpongsimanont W, Vaca E, Lotfipour S. Spon-

taneous bladder rupture in association with alcoholic binge: a

27.

28.

29.

30.

case report and review of the literature. ] Emerg Med. 2009;37:
386-9.

Festini G, Gregorutti S, Reina G, Bellis GB. Isolated intraperi-
toneal bladder rupture in patients with alcohol intoxication
and minor abdominal trauma. Ann Emerg Med. 1991;20:
1371-2.

Koraitim MM. Pelvic fracture urethral injuries: evaluation of
various methods of management. J Urol. 1996;156:1288-91.
Wu XM. Concomitant rupture of bladder and posterior ure-
thra in fracture of pelvis, analysis of 36 cases. Zhonghua Wai
Ke Za Zhi. 1993;3:663-5.

Spirnak JP. Pelvic fracture and injury to the lower urinary
tract. Surg Clin North Am. 1988;68:1057-69.



230 pISSN : 1226-2102, eISSN : 2005-8918

Original Article J Korean Orthop Assoc 2013; 48: 222-230 e http://dx.doi.o 55/jkoa.2013.48.3.222 www.jkoa.org

& 2ol 2k ablo] MAYSH- i skl ol 2 2] 4 71 au Wi e el w Aol thel elobean: 51

Citad S0 HIeH: 20021 990} 20114 220744] b 28R X2 Wt 1A ol A7k /Rs 3 g shelo] ukel 2y 2
2 O BuE 0] 4 71719] B Young SO £, WY wi1o] s Sy U W £, B o) W

N
-
Ut
D
_R
J ot

o 6 O -0, 710 O,
A, o) W o SRR 5 I o] JElol whE W S S0 2Asle] L S A5 sl sl
ot g wpdo] FHkE 2w 2 B 569 - At 3490l(60. 79%), 014 22041(39.3%) 20 et A2 5.2 (19-84)41 2. A
Q12 AFARLTF 4100, S 71k S Qe 4 23012 7P Wokow, siteka g 38967 9%)00 4 A1mA] Edo] iast
QACF. g e =g ] w176, 57 9] whed 379, = i, @) Sk e 209100 5 ) it g, o) sk e
& A ofellA], =7 2] 3e- 6010, 70l A Gl ARYEISIY, =g ol dfsl Gxad ATRY W2 2500 - 13ellllA, e vt
of thel 117 A= ALt 310] % 5olol ] 217t 2 2ol cfel 43 AlsIAE,
ZE: g mhedo] gkl Tk Zel] lofA] S et dol 7P Wokon] A9 AlshA] g I 2 8L AfelluA] el
e g a2 s Sl
AMRQIEHY: SIS SE g Y mE

T 20123 118 282 AU 20135 28 152 AlRKERA 20134 42 2
WAIKKE &2

LFA ST LRHZ 365, ZACHSIHES] HEQlnt

TEL 062—220—3147, FAX 062—226—3379, E-mail kkamtol@hanmail.net

EH?_PS%S’.E}@.@III : X‘Il 48;".;I X‘“ 3= 2013 Copyright © 2013 by The Korean Orthopaedic Association

“This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.”



