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Fractures of the pelvis
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Summary
Pelvic fractures in this series constituted 3-3% of all
traumatic admissions and 5.7% of all fractures.
A classification of pelvic fractures was adopted in

which five types were identified. Type I (24-2%)
comprised fractures without a break in the pelvic
ring. Type II (17.7%) comprised those with a single
break in the pelvic ring. Fractures with a double
break of the pelvic ring constituted Type III (23-6%).
Multiple fractures of the pelvis were identified as
Type IV (10-8%). Fractures of the acetabulum were
grouped separately as Type V (23.7%). On the basis
of blood loss, mortality and potential disability, Types
I and II constituted the 'minor' fractures of the pelvis.
Types III, IV and V were the 'major' fractures of the
pelvis, of which Type IV were the worst.
The commonest fracture encountered was that of a

single pubic ramus. The pubic area was involved in
43-0% of the cases.

Associated injuries were common (2*19 per pa-
tient). Some of these lesions were the result of the
causative trauma. Some others, however, were re-
lated to certain types of pelvic fractures.

KEY WORDS: pelvic fractures, complications.

Introduction

Pelvic fractures are not uncommon and are serious
injuries (Conolly and Hedberg, 1969). They may,
however, be the least important of concomitant
multiple injuries sustained by the effect of the
fracture and/or its causative force. If the latter
complications are overlooked, the results are often
devastating (Conway 1935; Sullivan 1961; Trafford
1965; Weil, Price and Rusbridge, 1939).
The aim of the present investigation is to study the

salient features of fractures of the pelvis and their
immediate consequences as seen in a developing,
highly motorized country.

General survey
There were 5713 hospital traumatic admissions in

the State of Qatar, Arabian Gulf during the 3-year
period 1976-1978 (Eid,' 1980); 4706 (82-4%) were due
to road traffic accidents (RTA). Out of the total
traumatic admissions 3260 (57-1%) had fractures of
one or more bones of the body.

One-hundred-and-eighty-six patients (3-3% of all
traumatic admissions) sustained fracture of the pelvis
(5-7% of all fractures). The relative incidence of
fractures of the pelvis and of other regions of the
body is seen in Table 1. Pelvic fractures were the least
common of all fractures on regional basis. Road
traffic accidents were responsible for 80-7% of pelvic
fractures. Pedestrians were more commonly involved
than car occupants (45-2% and 35-5% respectively).
TABLE 1. The relative incidence of pelvic fractures compared to

fractures in other regions of the body

Number of
Region of the fracture patients %

Lower limbs 1407 43-2
Upper limbs 1067 32-7
Skull, spine, rib cage,

clavicle, mandible and
maxilla 600 18-4

Pelvis 186 5-7

Total 3260 100-0

Fall from a height caused 16-1% of all pelvic
fractures, and compression in machinery 2-7%. One
patient had an open fracture of the wing of the ilium
from a direct hit (0-5%).
The youngest patient in this series was aged 2 years

and the oldest 73. In the former case, the fracture
took the form of a 'green stick' fracture of the wing of
the ilium. Separation of the triradiate cartilage was
seen in another. The highest incidence was seen in
the third, fourth and fifth decades.
Compared with all fractures (Table 2), those
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involving the pelvis were significantly more common
among men (P<00001), more or less the same among
women (P>0-05) and significantly less in children
(P<0.001).

Types of fractures of the pelvis
Five categories of pelvic fractures were identified

and their relative frequencies were as follows:

TABLE 2. Age incidence of pelvic fractures compared with the series
as a whole

Males Females Children, Total

All fractures 2569 228 463 3260
(78-8%) (7-0%) (14-2%) (100-0%)

Pelvic fractures 165 17 4 186
(88-7%) (9-2%) (2-1%) (100-0%)

Type I. Fractures without a break in the pelvic ring
(Fig. 1): 45 (24-2%). These included: (a) fractures of
the wing of the ilium: 10 (5-4%); (b) fractures of a
single pubic ramus: 28 (15-0%o); (c) fractures of an
ischial ramus: 3 (1-6%); (d) avulsion fractures (of the
anterior superior iliac spine, the anterior inferior iliac
spine and ischial tuberosity): 2 (1-1%); and (e)
fractures and dislocations of the coccyx: 2 (1-1%).
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FIG. 1. Diagram of Type I fractures.

Type II. Fractures with a single break of the pelvic
ring (Fig. 2): 33 (17-7%). These included: (a) fractures
of the ipsilateral rami: 22 (11-8%); (b) fractures near,
or separation or subluxation of the symphysis pubis:
5 (2-7%); (c) fractures near, or subluxation of the
sacro-iliac joint: 1 (0-5%); (d) fractures of the sacrum
(usually transverse, or in fact oblique fractures as
they are often): 5 (2-7%).

Fractures grouped under Types I and II occurred
essentially as isolated injuries.

Type III. Fractures with a double break of the
pelvic ring (Fig. 3): 44 (23-6%). These included: (a)
vertical shear (Malgaigne); i.e. disruption of rami or
symphysis in front with disruption of ilium, sacrum
or sacro-iliac joint behind; 18 (9-7%). The fracture of
the sacrum in this case necessarily allowed upward
dislocation of the hemipelvis; (b) hinge subluxation,
i.e. symphysis disruption with wide separation plus
disruption of one sacro-iliac joint with little separa-
tion: 4 (2-1%); (c) anterior segmental fractures, i.e.
both rami are broken bilaterally; tetraramic: 22
(11.8%).

Type IV. Multiple fractures (Fig. 4) and crushing
injuries of the pelvis: 20 (10-8%). These included: (a)
multiple fractures not involving the pelvic ring: 7
(3-8%); (b) multiple fractures involving the pelvic
ring: 13 (7-0%).

Type V. Fractures of the acetabulum (Fig. 5): 44
(23-7%). These fractures were considered separately
because of their functional consequences. Only
isolated lesions of the acetabulum were grouped
under this entity. They included: (a) undisplaced
fractures and all rim fractures; the latter possibly as a
result of postero-superior fracture-dislocation of the
hip joint: 14 (7-5%); (b) displaced fractures: 21
(11-3%); (c) segmental fractures, i.e. all the acetabu-
lum is pushed into the pelvis: 3 (1-1%); (d) bilateral
fractures: 6 (3-2%).

This classification relied on complete radiological
investigations including the conventional antero-
posterior, lateral and at least right and left oblique
views of the pelvis (Fig. 6). When in doubt, tomogra-
phy was resorted to (Fig. 7). Fracture of the fifth
lumbar transverse process in the presence of fracture
of the anterior pelvic ring was considered a sign of
upward dislocation of the hemipelvis, although
apparently reduced at the time of radiological
examination (Stevens, J. 1981, personal communi-
cation.)
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FIG. 2. Diagram of Type II fractures.
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FIG. 3. Diagram of Type III fractures.

ii·.
t.·:

···.-ii..j..)-·· ·:·ii:.·'4
ir·· : :%

.· :·:·· .:. ... .;pf":;.·. .ic.
.;j;pc...::

u·i;

L.g.. ·· :·:i...·.-i,·n ·
iip.

i_;.--' F.F..()::d$ii·
.. ·:· ·:'3.:·jiic :::i·· *;"

r·: n

·;i-i:: isf.I -i.. i ::mE-$

FIG. 4. X-ray showing multiple fractures of the pelvis.

The commonest fracture encountered was that of a
single pubic ramus (15-0%), mostly the superior one.
The pubic area (pubic and ischial rami and symphy-
sis pubis) sustained isolated fractures in 80 patients
(43-0%). It also constituted part of other fractures
such as Malgaigne-fracture dislocations in 22
(11-8%), in addition to a number of patients with
multiple fractures of the pelvis.
Associated complications

Four-hundred-and-nine associated injuries were
encountered in those patients (2-19 per patient)
(Table 3). They included 101 (54-3%) non-urogenital
intra-abdominal complications, 88 (47-3%) early uri-
nary complications, 67 (36%) with head injury, 47
(22-3%) fractures of the extremities, 39 (21-7%)
fractures of the thoracic cage and clavicles, 29
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FIG. 5a. Displaced fracture of the acetabulum.

(19-67%) fractures of the transverse processes of
lumbar vertebrae and 19 (10-2%) fractures of verte-
brae. Fourteen had perineal wounds (7-5%) and 5
(2-7%) sustained neural damage. The association of

these injuries with the different types of pelvic
fractures is shown in Table 3.

Associated injuries, transfusion need and mortality
were proportionate to the severity of the fracture of
the pelvis. There were 0-6, 2, 2-9 and 4-3 associated
injuries/patient in Types I, II, III and IV respec-
tively. Type V had 2-1 associated injury per patient.

All patients with multiple fractures of the pelvis
(Type IV) required blood transfusion. Nearly one
third of the patients of Type IV were admitted in a
state of oligaemic shock. This was seen in only one
patient with a Type I fracture.
The car was responsible for 80-7% of the accidents

in this series. Its share in this respect has been rising
with the increasing motorization. In 1930, the car was
reported to have caused only 35% of pelvic fractures
in the U.S.A. (Noland and Conwell, 1930) and in
1947, 73-0% (Butt and Moore, 1947). Qatar is a highly
motorized country (Eid, 1980), hence the predomi-
nant role of the car in the production of fractures in
general; those of the pelvis are no exception.

Patients sustaining fractures of the pelvis were
more often pedestrians than car occupants. This
conforms with other reports (Kane, 1975). The
impact on the body and the resulting damage are
usually more severe in pedestrians especially in this
part of the world where people are fond of high
speeds.

Fractures of a single pubic ramus, mostly the
superior one, was the commonest fracture en-
countered. This was in accordance with the

(a) (b

(d)

FIG. 5b. Diagram of fractures of the acetabulum (Type V).
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TABLE 3. Correlation between types of pelvic fractures and associated injuries, need for blood transfusion,
oligaemic shock and mortality

Total number of Patients who Patients admitted
Type of Number of associated required blood in oligaemic
fracture patients injuries transfusion shock Mortality

I 45 31 2 (4-4%) 1 (2-2%)
II 33 66 3 (9-1%) 1 (3-0%) 1 (3-0%)
III 44 130 39 (88-6%) 4 (9-1%) 6 (13-6%)
IV 20 87 20 (100-0%) 6 (30-0%) 6 (30-0%)
V 44 95 36 (81-8%) 3 (6-8%) 6 (13-6%)

Total 186 409 100 (53-8%) 15 8-1% 19 10-2%

findings of Rankin (1937). The pubic area was
by far the commonest part affected. This part
of the pelvis forming, as it does, the tie or subsidiary
arch gives way first when the pelvis is subjected to
trauma. Next in frequency were fractures affecting
the acetabulum. The pattern of pelvic fractures in
this series was, therefore, different from the re-
ports of Carruthers and Logue (1953) and Well et al.
(1939).
Discussion

The classification of fractures of the pelvis adopted
in the present study appears simple and provides
guidelines for prognosis. Fractures of the acetabulum
have special functional implications on one of the
biggest joints in the body and thus deserve to be
grouped separately. Isolated fractures of the sacrum
were included under Type II because the sacrum

... .....
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FIG. 6a. Antero-posterior view of the pelvis with little evidence of a
fracture.
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FIG. 6b. An oblique view of the same patient; the fracture line is
evident.

forms an important link in the femoro-sacral arch of
body-weight transmission. However, they have pecu-
liar features in comparison with other entities oftype
II; their relation to neurological complications has
been stressed by Bonnin (1945) and separate categor-
ization may be justified. Multiple injuries of the
pelvis which would not fit under any of the other
types were classified as one separate entity (Type IV)
and differed from other varieties in that associated
injuries, blood loss and mortality were much more
common.

Epidemiologically, Type I resembled Type II
fractures and both may be grouped as 'minor'
fractures of the pelvis. They were associated with 97
injuries, i.e. 1-2 injuries per patient, and there was
only one death. If these findings are compared with
similar ones of Types III, IV and V, the latter may be
rightly grouped as 'major' fractures of the pelvis.
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They were associated with 312 injuries, i.e. 2-9
injuries per patient and there were 18 deaths (16-7%).

Associated visceral injuries were not rare (Conway,
1935). The better diagnostic tools available at present
facilitated the early recognition of such complica-
tions which is largely responsible for the improve-
ment in the mortality following such fractures.
Recent studies give mortality figures of from 5-20%
(Froman and Stein, 1967; Hauser and Perry, 1966;
Horton and Hamilton, 1968; Peltier, 1965) compared
with the previous much higher figures (Quain, 1916;
Weil et al., 1939).
Whether these complications are the result of the

fracture of the pelvis or of the causative injury is
difficult to say; probably both factors are responsible.
The author (Eid, 1981, 1982) has reported the
relation of pelvic fractures to non-urogenital intra-
abdominal and urinary complications. It appears that
retroperitoneal haemorrhage and injury to the lower
urinary tract can be related to the fracture of the
pelvis itself and the others probably to the causative
injury. Retroperitoneal haemorrhage was more com-
mon following Types V, III-a and II-a. On the other
hand, injuries of the lower urinary tract were
commonly seen following fractures of the anterior
segment (III-c, IIb, II-a) as well as types III-a and V.

.Ii.d 1
ci. -x

FIG. 7. Tomography of the pelvis showing fracture of the ala of the
sacrum and of the transverse process of the fifth lumbar vertebra
(arrowed).

The patients with fracture of the pelvis were
often young men in the third, fourth and fifth

decades. This was in contrast to fractures involving
other regions of the body which occurred mostly in
the first and second decades (Eid, 1980). Pelvic
fractures, therefore, 'hit' the working, producing class
of the population, and necessarily have got enormous
economic and social consequences. Men were mainly
involved because they are the main road users. The
social and ethical aspects of this fact have been
discussed (Eid, 1980).
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