Pelvic Fractures : Experience in Management of 170
Cases at a University Hospital in Thailand

SUVIT SRIUSSADAPORN, M.D.*, RATTAPLEE PAK-ART, M.D.*,
BOONCHU SIRICHINDAKUL,M.D.*, = CHADIN THARAVE], M.D.*

Abstract

Background, Objective and Method : Management of patients with pelvic fractures re-
quires a multidisciplinary team approach. Currently, survival has been dramatically improved but
some controversies still remain. The purpose of this study was to examine management and results
of treatment of patients with pelvic fractures who were admitted to the Trauma Unit, King Chula-
longkorn Memorial Hospital, Bangkok, Thailand from January 1991 to December 2000.

Results : There were 170 patients in the study. The age ranged from 15 to 91 years (mean
33.89 £ 16.14). The most common cause of injuries was motorcycle accidents (50.0%). There were 27
(15.9%), 47 (27.6%), 80 (47.1%) and 16 (9.4%) patients with Type I, II, III and IV pelvic fractures,
respectively. Forty per cent of patients were in shock when they first arrived at the emergency room.
Seventy two patients (42.4%) had 274 associated injuries. Sixteen patients (9.4%) had open pelvic
fractures. The Injury Severity Score (ISS) ranged from 4 to 75 (mean 17.55 + 12.86). Eighty two patients
(48.2%) received blood transfusion from 1 to 40 units (mean 10.04 + 8.47). Sixteen patients (9.4%)
underwent pelvic angiography, 10 bleeding points were demonstrated and successfully treated by
transcatheter embolization. One hundred and thirty two patients (77.6%) received no specific treat-
ment for the pelvic fractures. The remainder (22.4%) were treated with pelvic sling in 6 patients
(3.5%), skeletal traction in 21 patients (12.4%), external fixation in 6 patients (3.5%), internal fixation
in 4 patients (2.4%), and right hemipelvectomy in 1 patient (0.6%). Fifteen patients (8.8%) died. Causes
of death were exsanguination in 6 patients (40% of death), severe head injuries in 6 patients (40% of
death) and sepsis with multisystem organ failure in 3 patients (20% of death). Nonsurvivors had a
significantly higher ISS and units of blood transfusion than survivors (P < 0.001). The hospital stay
ranged from 1 to 300 days (mean 24.7 £ 34.19).

Conclusion : Approximately 75 per cent of patients in our study had major pelvic fractures
(Type II and Type III pelvic fractures). The majority of bleeding from pelvic fractures could be
treated conservatively. Angiography with transcatheter embolization was extremely helpful when
conservative treatment failed to stop pelvic bleeding. External fixation for early control of bleeding
pelvic fractures was infrequently employed.
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Pelvic fractures usually result from signifi-
cant forces acting on the pelvic bones. While minor
pelvic fractures themselves may cause little conse-
quence to the patients, major pelvic fractures may
have catastrophic sequelae and certain mortality if
improperly treated. Apart from massive bleeding
and severe associated injuries to structures in the
pelvis, injuries to other parts of the body may also
be responsible for the complexity of patient manage-
ment. Although recent advances in trauma care have
dramatically improved the outcome of management
of patients with major pelvic fractures, some con-
troversies still remain. For example, in early control
of bleeding pelvic fractures, some institutions pre-
ferred to use external fixation of the fractured pelvic
bones(1-3) while others advocated pelvic angio-
graphy with embolization(4-6),

The purpose of this study was to review
patients with pelvic fractures. Data collection in-
cluded causes and types of injuries, associated
injuries, management, and results of treatment.

PATIENTS AND METHOD

This was a retrospective study of patients
who had pelvic fractures and were admitted to the
Trauma Unit, King Chulalongkorn Memorial Hospi-
tal from January 1991 to December 2000. Pelvic
fractures were classified into 4 types according to
Kane WJ as shown in Table 1(7). Type I and IV were
graded as minor and Type II and III were graded as
major pelvic fractures. The reason for grading Type
IT and III as major pelvic fractures was based on
the hemodynamic point of view. A previous study
has shown that Type II and III pelvic fractures were
associated with major hemorrhage(7). During the
study period, management of patients with pelvic
fractures depended largely on hemodynamic status
and associated intra and extra abdominal injuries.
Exploratory laparotomies were performed in exsan-
guinating patients, patients with positive diagnostic
peritoneal lavage determined by the criterion of ini-
tial aspiration of gross blood from the lavage cathe-
ter > 10 ml, and patients with positive computed
tomography who were not candidates for nonopera-
tive management. Pelvic angiography with possible
embolization was performed when conservative
management of pelvic hemorrhage was unsuccess-
ful which was indicated by requirement of blood
transfusion > 6 units during the first 24 hours.
External fixation of the fractured pelvic bones was
performed by orthopedic surgeons in selected cases
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of unstable pelvic fractures (Type III). Suprapubic
cystostomy was performed in cases of urethral or
bladder injuries. Transverse or sigmoid loop colos-
tomy was performed in cases of open pelvic frac-
tures or pelvic sepsis. Data are presented as percen-
tage or mean + S.D. as appropriate.

Shock in this study was defined as a sys-
tolic blood pressure of £ 90 mm Hg when patients
first arrived at the emergency room.

RESULTS

During the 10 year-period, 170 patients
were enrolled into the study. One hundred and
fifteen patients (67.6%) were males and 55 (32.4%)
were females. The age ranged from 15 to 91 years
(mean 33.89 + 16.14). Causes and types of injuries
including number of patients with shock and num-
ber of patients who died are shown in Table 2.
Seventy two patients (42.4%) had 274 associated
injuries. Details of associated injuries are shown in
Table 3. Sixteen patients (9.4%) had open pelvic
fractures. The Injury Severity Score (ISS) ranged
from 4 to 75 (mean 17.55 + 12.86). Eighty two
patients (48.2%) received blood transfusion. Units
of blood transfusion administered to the patients
ranged from 1 to 40 (mean 10.04 + 8.47).

Sixteen patients (9.4%) underwent pelvic
angiography, 10 of them (62.5% of patients who had

Table 1. Kane modification of Key and Conwell

classification of pelvic fractures(7),

Breaks of individual bones not involving the pelvic
ring. Includes avulsion fractures, fractures of a
single ramus, and isolated fracture of the iliac wing,
Sacrum, or coccyx.

Typel

Single break in the pelvic ring, occurring through
both Ipsilateral rami, one sacroiliac joint, or sub-
luxation of the symphysis pubis. By definition, there
can be no displacement ; otherwise, a second break
in the ring must also be present.

Type Il

Type IlI Double breaks in the pelvic ring. Three subtypes :

1. Malgaigne variants, also called double vertical
or Dimetric fractures

2. Bilateral double ramus fractures, referred to as
either straddle fractures or “butterfly pattern”

3. Severe multiple or crushing fractures.

Type IV Acetabular fractures. Three types :
1. Rim fractures
2. Central acetabular fractures

3. Ischio-acetabular fractures.
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Table 2. General characteristics of patients with  Table 4. Pelvic fracture patients who underwent
pelvic fractures. angiography.

Number of patients % Number of patients

Total 170 Angiography with embolization [successful in all] 10

Male 115 67.6 (Superior gluteal artery 5)

Female 55 324 (Branches of internal iliac artery 4)

Patients with shock 68 40.0 (Internal pudendal artery 1)

Causes of injuries Normal angiography 3
Motorcycle accidents 85 50.0 Abnormality of branches of internal 1
Automobile-pedestrian accidents 29 17.0 iliac artery but no active bleeding
Fall from height 20 11.8 Bleeding from external iliac artery 1
Motorvehicle accidents 19 11.2 Occlusion of common femoral artery 1
Run-over by trucks or cars . 9 53
Hit or fall-over by objects 8 47 Total 16

Type of injuries
Type 1 27 159
Type Il 47 276
Type IIl 80 47.1 ) )

Type IV 16 9.4 angiography or 5.9% of all patients) were found to

Number of deaths 15 8.8  have hemorrhage from branches of the internal iliac

artery. All 10 patients had successful transcatheter
embolization with gel foam (Table 4).
One hundred and thirty two patients

Table 3. Associated injuries in 72 patients (42.4%  (77.6%) received no specific treatment for the pelvic

of all patients)*.

Injuries Number of patients
(% of all associated injuries)

Long bone fractures 89 325
Severe soft tissue injuries 26 9.5
Head injuries 24 8.8
Urinary bladder injuries 17 6.2
Pneumohemothorax 15 5.5
Spinal fractures 12 44
Splenic injuries il 4.0
Kidney injuries 11 4.0
Urethral ruptures 11 4.0
Multiple rib fractures 8 29
Liver injuries 8 29
Common femoral artery injuries 6 22
Testis and scrotal sac injuries 6 22
Small bowel injuries 4

Rectal injuries 4

Common femoral vein injuries 3

Maxillofacial injuries 3
Diaphragmatic injuries 3

Anal injuries 3

Traumatic above knee amputation 2 > 109
Scapular fractures 2

Colon injuries 2

Traumatic hemipelvectomy 1

Severe lung laceration 1

Vaginal laceration 1

External iliac artery injury 1

Total 274

* Some patients had more than | associated injury.

fractures. The remaining (22.4%) were treated with
pelvic sling, skeletal traction, external fixation, inter-
nal fixation, and right hemipelvectomy (Table 5).
Fifteen patients (8.8%) died. All of them
had Type I pelvic fractures. Causes of death were
exsanguination in 6 patients (40% of death), severe
head injuries in 6 patients (40% of death), and sepsis
with multisystem organ failure in 3 patients (20%
of death). Statistical analysis using Student-z test
found that patients who died had a significantly
higher ISS and number of bloed transfusions com-
pared to patients who survived (P < 0.001).
Excluding patients who died, the hospital
stay ranged from 1 to 300 days (mean 24.7 + 34.19).

DISCUSSION

Management of patients with major pelvic
fractures has long been a surgical challenge.
Improvement of survival requires a painstaking
effort of medical and surgical teams since severely
injured patients with major pelvic fractures usually
have associated injuries which are equal or more
dangerous than the pelvic fractures themselves(8-
13), The mortality rate of patients with pelvic frac-
tures was 8.8 per cent which was comparable to the
mortality rate of 6-8 per cent reported elsewhere
(8-10,12-14), The causes of death of patients in the
current study were similar to previous studies
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Table 5. Orthopedic management of pelvic fractures.
Treatment Classification of pelvic fractures

Type 1 Type 11 Type 111 Type IV Total %

Bed rest (No specific treatment) 26 38 57 11 132 77.6
Pelvic sling - 1 S - 6 5
Skeletal traction - 8 8 5 21 12.4
External fixation - - 6 - 6 35
Internal fixation I - 3 - 4 24
Right hemipelvectomy - - 1 - 1 0.6
Total 27 47 80 16 170

(bleeding 40%, head injury 40%, sepsis and multi-
organ failure 20%)(13). This study also demon-
strated a significantly higher Injury Severity Score
(ISS) and number of blood transfusion in patients
who died which indicates more severe injuries in
nonsurvivors.

Although 40 per cent of patients in the
current study were in shock on arrival at the emer-
gency room, only 6 patients (3.5%) died from exsan-
guination. Most pelvic fracture bleeding in the pre-
sented patients were successfully treated conser-
vatively. Patients with major pelvic fractures who
required operative treatment for hemodynamic in-
stability after a short period of initial resuscitation
usually had serious associated injuries and higher
mortality. This observation is in agreement with
previous reports(8.16). When hemodynamic stabi-
lity can be achieved after the initial resuscitation but
there is evidence of continued bleeding such as a
fall in hematocrit levels and requirement of large
amount of fluid and blood transfusion to stabilize the
patient, further interventions should be considered.
The authors prefer to perform pelvic angiography
with possible embolization as a treatment of choice
when more than 6 units of blood transfusion are
needed during the first 24 hours to keep the hema-
tocrit levels to > 30 per cent.

Pelvic angiography with possible emboli-
zation 1S now an armamentarium in patients with
major pelvic fractures who have continued bleeding
from branches of the internal iliac artery. These
branches are not easily accessible by exploratory
laparotomy with opening of the pelvic hematoma.
Opening of the stable pelvic hematoma in patients
with major pelvic fractures is no longer recom-
mended by most trauma surgeons(13). The success
rate of transcatheter embolization when the bleeding

vessels can be identified by angiography is 80-90
per cent(4-6,17), The authors had a 100 per cent
success rate of transcatheter embolization in 10
patients in the present study. None of them had evi-
dence of continued bleeding after transcatheter
embolization. However, two subsequently died from
associated severe head injuries. Apart from its thera-
peutic value, angiography also diagnosed major vas-
ular injuries in 2 of the presented cases (one with
bleeding external iliac artery and one with occlusion
of the common femoral artery). In the authors’
opinion, pelvic angiography with possible emboli-
zation is extremely important in selected cases of
bleeding major pelvic fractures. Indications for
pelvic angiography in patients with major pelvic
fractures are 1. blood transfusion requirement for
pelvic bleeding > 6 units during the first 24 hours,
and 2. absence of one common femoral pulse. How-
ever, patients should be hemodynamically stable
enough for the whole process in the angiography
suite.

The majority of patients in the present
study (77.6%) received no specific treatment for the
fractured pelvic bones other than bed rest. Only 6
patients who had Type III pelvic fractures (3.5% of
all patients or 7.5% of Type III pelvic fracture
patients) underwent pelvic stabilization with exter-
nal fixators for bleeding control. The number of
patients in this study with external fixation for early
control of bleeding is quite low compared to those
reported from other institutions where external fixa-
tion is used early to control pelvic fracture hemo-
rrhage(1,2,10,18-20) This discrepancy indicates dif-
ferent philosophies among institutions in dealing
with bleeding pelvic fractures. Most of the time it
depends largely on availability of interventional
radiologists for angiography and the opinion of
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orthopedic surgeons. However, in some situations,
simultaneous use of both methods may be necessary
for effective bleeding control(15). One patient in the
present study underwent hemipelvectomy as a life
saving procedure. Such a formidable operation has
been reserved for devastating injuries which could
not be treated by other less aggressive means. Exam-
ples of the injuries that may necessitate hemipelvec-
tomy are, open pelvic fractures with severe soft
tissue, nerves, and iliac vessel injuries(21-24),

Patients with major pelvic fractures usually
require a multidisciplinary team approach. Pro-
longed hospital stay is the rule rather than the excep-
tion. Long term follow-up is also necessary since
many patients require further urologic or orthope-
dic rehabilitation or reconstruction.

SUMMARY

One hundred and seventy patients who had
pelvic fractures were reviewed. Fifty per cent of the
patients were caused by motorcycle accidents.
Approximately 75 per cent of the patients had major
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pelvic fractures (Type II and Type III pelvic frac-
tures). The majority of bleeding from pelvic frac-
tures could be treated conservatively. However, 9.4
per cent of the patients required pelvic angiography.
When bleeding points from the internal iliac artery
branches were demonstrated from angiography, the
success rate of transcatheter embolization was 100
per cent. External fixation for early control of bleed-
ing pelvic fractures was infrequently employed. Pro-
longed hospital stay and long term rehabilitation
were also observed. The mortality rate was 8.8 per
cent. The causes of death were bleeding (40%),
severe head injuries (40%), and sepsis with multi-
system organ failure (20%).

ACKNOWLEDGEMENT

The authors wish to thank the staff of the
Department of Surgery, Orthopedic Surgery, Anes-
thesiology, Radiology, Medicine, Rehabilitation
Medicine, including all nurses and surgical residents
of the Trauma Unit, King Chulalongkorn Memorial
Hospital for their great contribution to this study.

(Received for publication on August 14, 2001)



Vol. 85 No.2

PELVIC FRACTURES :

REFERENCES

1.

10.

1.

Gylling SF, Ward RE, Holcroft JW, Bray TJ,
Chapman MW. Immediate external fixation of
unstable pelvic fractures. Am J Surg 1985 ; 105 :
721-4.

Riemer BL, Butterfield SL, Diamond DL, et al.
Acute mortality associated with injuries to the
pelvic ring : the role of early patient mobilization
and external fixation. J Trauma 1993 ; 35 : 671-7.
Henry SM, Scalea TM, Tornetta P 3rd, Scales TM.
Damage control for devastating pelvic and extre-
mity injuries. Surg Clin North Am 1997 ; 77 : 879-
95.

Margolies MN, Ring EJ, Waltman AC, Kerr WS
Jr, Baurn S. Arteriography in the management of
hemorrhage from pelvic fractures. N Engl J Med
1972 ; 287 : 317-21.

Gilliland MG, Ward RE, Flynn TC, Miller PW,
Ben-Menachern Y, Duke JH Jr. Peritoneal lavage
and angiography in the management of patients
with pelvic fractures. Am J Surg 1982 ; 144 : 744-7.
Panetta T, Sclafani SJ, Goldstein AS, Phillips TF,
Shaftan GW. Percutaneous transcatheter embo-
lization for massive bleeding from pelvic frac-
tures. J Trauma 1985 ; 25 : 1021-9.

Kane WI. Fractures of the pelvis. In : Rockwood
CA, Green DP, editors. Fractures in adults. 2™
ed. Philadelphia : JB Lippincott, 1984 : 1093-209.
Pools GV, Ward EF, Muakkassa EF, Hsu HS,
Griswold JA, Rhodes RS. Pelvic fracture from
major blunt trauma. Outcome of determined by
associated injuries. Ann Surg 1991 ; 213 : 532-9.
Klein SR, Saroyan RM, Raumgartner F, Bongard
FS. Management strategy of vascular injuries
associated with pelvic fractures. J Cardiovasc Surg
1992 ; 33 : 349-57.

Evers BM, Cryer HM, Miller FB. Pelvic fracture
hemorrhage. Priorities in management. Arch Surg
1989 ; 124 : 422-40.

Burgess AR, Eastridge BJ, Young JWR, et al. Pel-
vic ring disruptions : effective classification sys-
tem and treatment protocols. J Trauma 1990 ; 30 :

EXPERIENCE OF 170 CASES 205

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

848-56.

Flint L, Babikian G, Anders M, Rodriguez J,
Steinberg S. Definitive control of mortality from
severe pelvic fractures. Ann Surg 1990 ; 211 : 703-
7.

Gruen GS, Leit ME, Gruen RJ, Peitzman AB. The
acute management of hemodynamically unstable
multiple trauma patients with pelvic ring fractures.
J Trauma 1994 ; 36 : 706-13.

Moreno C, Moore EE, Rosenberger A, Cleveland
HC. Hemorrhage associated with major pelvic
fracture : a multispecialty challenge. J Trauma
1986 ; 26 : 987- 94.

Scalea TM, Burgess AR. Pelvic fractures. In :
Mattox KL, Feliciano DV, Moore EE, editors.
Trauma. 4% ed. New York : McGraw-Hill, 2000 ;
807-37.

Mucha P Jr, Farnell MB. Analysis of pelvic frac-
ture management. J Trauma 1984 ; 24 : 379-86.
Ben-Menachem Y, Coldwell DM, Young JWR,
Burgess AR. Hemorrhage associated with pelvic
fractures : cause, diagnosis and emergent manage-
ment. AJR Am J Roengenol 1991 ; 157 : 1005-14.
Kellarn JF. The role of external fixation in pelvic
disruptions. Clin Orthop 1989 ; 241 : 66-82.
Mears DC, Fu F. External fixation in pelvic frac-
tures. Orthop Clin North Am 1980 ; 11 : 465-79.
Mears DC, Fu FH. Modern concepts of external
skeletal fixation of the pelvis. Clin Orthop 1980 ;
151 :65-72.

Henry SM, Scalea TM, Tornetta P 3rd. Damage
control for devastating pelvic and extremity
injuries. Surg Clin North Am 1997 ; 77 : 879-95.
Richardson JD, Harty J, Amin M, Flint LM. Open
pelvic fractures. J Trauma 1982 ; 22 : 533-8.
Sinnott R, Rhodes M, Brader A. Open pelvic frac-
tures : an injury for trauma centers. Am J Surg
1992 ; 163 : 283-7.

Rodriguez-Morales G, Phillips T, Conn AK, Cox
EF. Traumatic -hemipelvectomy : report of two
survivors and review. J Trauma 1983 ; 23 : 615-20.




S. SRIUSSADAPORN et al. J Med Assoc Thai February 2002

-~ ) X -l
nzgniiinTuin ¢ Usssumailumsshmgithe 170 Te Alswena
- Y P,
aminmaguvisniiilulsznelng
qivg ASEwNNG, WUt WA meoTmn, Wy,
Yy APRUMINE, WU, IH8 51907 WUt

anadusnuasinguismd  nsineddaenszgnienuindasodoainniiaiduagedions
- - o« - o~ f ] ]
ANZUWNE WIS UazyAaINT Duq MRt Yeguiwsihdanmeensissranaadupgnmnuaigding

I

warudgmAuwnddnmdarmdaivlinsiy  gaonuiinqustadnasdnsdiisnsegnidaniuini
Twsagamnsaiiaiessinsinwmde it sasuamsinmgissina

38ms  umsdnmdounaslasiiununadayanuasfihsuanuasnadoulseid  wpufhani
nIEgNENTWINTINT UM BN AngTRme  Taewsnapansa sud@aunnnen we. 2534 fadiou
fUNAN WA, 2544

uam3Ane lumaian 10 PAnsdnm She 3wiu 170 9 fiheiongsznine 15 & 91 U (wae
3389 + 16.14) awngaasmsnairudiuingiiuguivgsodnssusus (Sasar 50) fihesbeas 159 finssgn
@ansuvingdie Type |, Sonas 27.6 dnszgniansuvinatia Type II, Sasaz 47.1 finszanidinsuvinadia Type il uay
somar 94 fAnsvgniinTuingtia Type v gihsipoar 40 aglunzfondlausniuivaignidu fihe 72 e
(poar 42.4) AmMIuaSuTNaBeItYBY 274 uve HUae 16 T8 (Sbear 9.4) ﬂns:gmﬁmﬂuﬁnﬁﬁuumﬂm
(open pelvic fractures) c§ﬂ7ﬂ'luﬂtmui]ﬂ:LLuummjutm‘ummimmfm (Injury Severity Score 38 ISS) =M
4 & 75 (WA 17.55 + 12.86) HUoe 82 o (Jowar 48.2) WS udnamus 1 @ 40 gum (188 1004 + 8.47)
e 16 ﬁalﬁi"umsmdwaaméamumﬁLgmq"w‘mnsm{mﬂmsimmiﬁu{qﬁ (pelvic angiography) Tud il 10
8 wuanidpreanuatldiuminminenisdamadvanadoaingeyadanaan  (transcatheter embolization)
Fnnomuniongaaadananunsdiia e 132 Mo (oear 776) Wldsumsinsanwizlan sanszgn
Fnsuivin e 6 118 (Sogaz 3.5) Tasumsinmdae pelvic sing dihe 21 T (3asax 12.4) ldumsinm
lae skeletal traction tfilae 6 T8 (Spoas 3.5) lasumsinwilag external fixation gie 4 91g (fasas 2.4) lasu
m3sinwles internal fixation waxgian 1 8 ladumssnulagnism right hemipeivectomy figuhadedinlu
el 15 118 (3pgar 88) munmene laur \Fadannn 6 M (3pgaz 40 wpe fiheMideTin) LaEuTULs
doaNEy 6 T8 (3poar 40 vpuiheAdsin) wardadaguuse 3 o (Fasar 20 wpuiheRdsdin) gihe
AdeFinlunsnuifazuuuenuusaimsady (1SS) uadldsuidan nnidihofisasdinativeddy
(P < 0.001) fihofsaadiawninmmapglulameiia aus 1 & 300 Fu (1de 24.7 + 34.19)

sl dthelunsnuilussnalbsar 75 fnsranidainTringuuss (Type I uae Type NIl pelvic frac—
tres) guhenfidaasanainnszgnidsnsuiindingidaangaiasaomsinsuuutszautszans glaefidens
fidnmpnagraininslaifumsiaaisiuRiddmanadasumiidmdadnnuiaangyndansanuazdiwy
esinwilasmsdaansidlupgeaidanaanduinazvgaidanoanladiia §miumsin extemal fixation 1a3NIgN
Fnuviniangadanoaninaoudinios

o - o P - P - [ - 4 a
ﬁ']éﬁﬂm I NIEHINNTIUNN, ﬂ'ﬁﬂi'ﬂ‘ﬁaﬂﬂlaDﬂlLﬂQIﬂﬂﬂ"ﬁQﬂi\ﬁi'ﬂUNﬁ, MSRARI LT INRDAIDAND NI’ DNDDN

gind MEowgws, gwd mesTin, ygy ARumns, *ha ;oY
mnsvYTeLNNg 4 2545; 85: 200-2068

* mAiAanmansd, puzuWnemEnT PRaNIiNMINe e, njunwy 10330




