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Abstract
Pelvic ring fracture (PRF) is a result of high energy trauma especially in young 
adults. The management of lateral compression type I (LCI) as a subtype of 
PRF remains controversial. Fracture's displacement, pain of injured, fracture 
mobilization under anesthesia (MUA) are factors that determine the management 
of these injuries. However, there are no reports stated on car's deformation after 
an accident as a factor of decision making on pelvic fracture's treatment. We 
present two cases of adults sustained a surgical intervention in pelvis following 
an LCI injury with a review of literature. Photos of car's deformation following the 
collision add extra information about the severity of pelvic fracture. In conclusion 
car's deformation could be used as an indicator for the management of these 
injuries in combination with the above mentioned factors.
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Introduction
Pelvic ring fractures represent nowadays the 3% to 8% of 
all skeletal injuries [1]. A classification system that gained 
a worldwide recognition is that of Young and Burgess [2]. 
According to this classification these injuries are categorized in 3 
types according to the direction of force that acts on pelvic ring; 
anterior-posterior compression (APC), lateral compression (LC), 
and vertical shear (VS). There are 3 subtypes of APC and LC with 
LCI to represent a pelvic fracture combined with an impaction 
fracture to the sacrum [3,4]. 

The treatment of pelvic fracture lateral compression type I 
(LCI) remains controversial [5,6]. The need to conservative 
or operative management is unclear. Factors as fracture 
displacement and checking fracture stability with mobilization 
under anesthesia (MUA), patient’s ability of mobilization and 
pain of injured determine the decision making for the treatment 
of these fractures [7,8].

The objective of this study is to introduce the deformation of 
the vehicle after a road traffic collision (RTC) as a possible new 
factor that could determine the management of LCI injuries [9]. 

To support the above scope, we report 2 cases of pelvic fracture 
type LCI after an RTC surgically treated with a review of literature.

Case Presentation
Case 1 
A 26-year-old male driver who was collided by another vehicle 
in April 2017. The crush happened on the side of the driver that 
was the left one. The driver was wearing his seat belt. He was 
admitted to our hospital (level I, trauma center) at the emergency 
trauma unit and was referred as a stable patient. After the 
necessary imaging evaluation (x-rays, (anteroposterior (AP) view 
of pelvis) and a computerized tomography (CT) scan of the pelvis, 
he was diagnosed with a pelvic fracture type LCI including the 
left sacrum fracture type Denis II, the left superior pubic ramus 
(in zone III according to Nakatami), the left ischiopubic ramus 
and the left transverse process of L5 lumbar spine [2,9,10]. No 
other injuries were reported. Following a clinical examination 
and examining the photos from the accident, the fracture to L5 
process was diagnosed to be a result of a rotational and not of a 
vertical force. All the fractures were minimal displaced with the 
sacrum fracture to be a complete fracture with displacement 
between 1 and 2 cm in axial view (Figure 1).
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Case 2
A 24-year-old female pedestrian who got hit by her own car in 
May 2017 which was left without handbrake and driver. That 
resulted in a lateral compression of her pelvis as she was found 
between the posterior left corner of her left-hand drive vehicle 
and a stone fence, in her attempt to stop the car. Initially, she 
was admitted to a provincial hospital (level III, trauma center) and 
was referred to us ten days after the initial admission. The patient 
was stable without other injuries than the pelvic fracture. Photos 
from the accident were also available to us, showing the dent of 
the vehicle on its left posterior corner to be approximately 30 × 
30 cm with depth of 2 to 3cm. The appropriate imaging control 
(x-rays, CT) revealed a lateral compression pelvic fracture type 
LCI, including the right sacrum fracture type Denis II, the right 
ischiopubic ramus and the left pubic ramus (in zone II ) [2,9,10]. 
The sacrum fracture was complete with all the above fractures to 
be displaced less than 1 cm (Figure 2).

Result
Both these two young adults have been operated on 2 weeks 
after the initial injury. Although the male was admitted to our 
hospital immediately after the accident, he was referred with 
delay to a pelvic surgeon of the orthopaedic department. Up 
to the moment of the operation, both patients were unable to 
move out of bed as they were in severe pain localized at the back 
of the pelvis respectively at the site of the sacrum fracture, even 

though they were under analgesic therapy. The male underwent 
percutaneously stabilization in supine position with 2 iliosacral 
7.3 cannulated screws with washer and short thread in S1 and S2 
level respectively. The 2-dimensional (2D) fluoroscopy has been 
used.  The pelvic fracture of the female was also operated on 
percutaneously with the patient to be in supine position. One 
iliosacral 7.3 cannulated screw with washer and short thread has 
been performed under 2D fluoroscopy to S1 level in combination 
with a supra-acetabular external fixator (ex-fix) using 1 pin 5.0 
mm in each side of the pelvis [8-12]. The day after the operation 
both patients were able to mobilize using crutches with toe touch 
weight bearing at the site of the sacrum fracture for a period of 
three weeks. After that period partial weight bearing was allowed 
using always 2 crutches and almost in 10 weeks’ time they were 
able to walk without any support. About the injured female, 
the ex-fix has been removed in 6 weeks’ time, as there was 
confirmation of fracture healing in anterior pelvis using x-rays of 
pelvis (AP, inlet, outlet views). Both patients had excellent results 
in Majeed score in a 5 months’ post-operational period [1]. The 
healing of the fracture was confirmed with x-rays of the pelvis 
in 3 months after intervention. Regarding the female patient, a 
stone in bladder was found 3 months after the surgery which was 
removed under cystoscopy. She suffered painful urination and a 
CT scan of pelvis and ultra sound (U/S) of bladder was performed 
to investigate and finally diagnose the stone. Regarding the 
male, the S1 screw was a bit prominent without provoking any 
dysfunction for the injured. No other implications were reported 
to our patients (Figures 1 and 2).

Figure 1 26-year-old male driver sustained a pelvic fracture. 
(A) Deformation of the car following RTC. (B) 
Computerized Tomography (CT) scan of pelvis 
associated with sacrum fracture on the left side (blue 
arrow). (C) X-ray, 2 days after the stabilization with 2 
screws to S1 and S2 level. (D) CT scan after procedure 
with S1 screw to be a bit prominent (blue arrow).

Figure 2 24-year-old female pedestrian sustained a pelvic 
fracture. (A) Deformation of the car. (B) Computerized 
Tomography (CT) scan of pelvis accompanied by a 
sacrum fracture on the right side (blue arrow). (C)  
X-ray, 3 weeks post operation with 1 sacroiliac screw 
to level S1 and supra-acetabular external fixator (ex-
fix). (D) X-ray, 6 weeks post operation after removal 
of ex-fix.
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Discussion
The management of LCI pelvic fractures remains a debate between 
the orthopedists [5,6]. Nowadays, in literature, not all the LCI 
pelvic fractures are the same. There are cases where the fracture 
to the sacrum is complete or not [8]. This fact in combination with 
the displacement of the anterior pelvis, determines the stability 
of the pelvic ring [7,8]. Support the idea that mobilization under 
anesthesia (MUA) could suggest the stability of the pelvis and 
consequently determine the decision for the management of the 
fracture [7,8]. In addition, the clinical evaluation of the patient 
is also a critical point for the final decision. Needless to say, that 
pain around pelvis and difficulties in mobilization must be taken 
under consideration [5]. 

In our study, both patients sustained a pelvic fracture with 
minimal displacement but with severe pain in posterior pelvis 
around the sacrum and were unable to mobilize themselves out 
of bed. So, it is assumed that the type of fracture alone is not 
an index of decision making, as does not indicate the severity 
of injury. This observation strengthens the idea of MUA of the 
pelvis [7,8]. In our study, the MUA hasn’t been introduced as it is 
probably considered a weak point of the manuscript. However, 
the information that concerns the stability of pelvis using the MUA 
could be also deduced through other studies or observations as 
the symptom of pain. It was observed through our 1st case that 
there was an ipsilateral fracture of the L5 transverse process 
caused probably by rotational force. This type of fracture could 
indicate instability of pelvis and therefore a surgical intervention 
should be performed [13]. However, an L5 transverse process 
fracture doesn’t merely predict instability of pelvis [14]. Finally, 
our decision for surgical intervention was supported by the 
imaging of pelvis, the clinical evaluation of the injured as well as 
the photos presented from the damage of both cars [15]. 

In our best knowledge, there is no study that indicates the vehicle 
deformation as an additional factor of surgical intervention in 
pelvic fracture type LCI. However, Stefanopoulos et al. after their 
study of 48 vehicle crashes in Greece, found that cars’ deformation 
is a significant factor affecting drivers’ and passengers’ injuries 
[16].  McCoy in his study in 1989 suggests the biomechanical 
parameters of pelvic injury after an RTC [17]. In addition, pelvic 
disruption is examined after a lateral impact [9,18]. 

Photos derived from the accident scene were available for both 
injuries. With a careful assessment of these photos, conclusions 
were drawn about the intensity of collision that provoked the 
pelvic fracture [19]. Even if the LCI pelvic fracture seems to be 
undisplaced the deformation of the vehicle could probably 
suggest the stability of LCI fracture, and therefore the decision 
making could also be supported by this information. So, more 
studies could elaborate on the topic of metals’ deformation 
after a crush, and correlate the deformation depicted from 
various accidents’ photos with the type and stability of pelvic 
fracture [9,16-19]. So, the subjective estimation on stability of 
a pelvic fracture following an RTC, could be realistic. So, gained 
information through photos of RTC could replace the MUA 
whose disadvantages include surgical time and potential risk of 
anesthesia for the injured.

Conclusion
The decision about the management of the pelvic fracture LCI, 
could be supported by one or more of the following factors; the 
clinical evaluation of the patient (i.e. mobilization or localized 
pain), the imaging evaluation of pelvis and the stability of the 
fracture checked by MUA and/or the deformation of the vehicle 
after the accident [4-9,16-18]. 
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