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Fixation failure in patients with traumatic 
diastasis of pubic symphysis: impact of loss 
of reduction on early functional outcomes
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Abstract 

Background:  Failure of fixation (FF) in pubic symphysis diastasis (SD) ranges between 12 and 75%, though whether it 
influences functional outcomes is still debated. The objective of this study is to evaluate the impact of anterior pelvic 
plate failure and loss of reduction on Majeed’s functional scores.

Methods:  Single center retrospective review of consecutive patients with acute SD treated by means of anterior 
pubic plating. Thirty-seven patients with a mean age 45.7 ± 14.4 years were included. Demographics, AO classifica-
tion, pelvic fixation and secondary procedures were recorded. Majeed’s functional scores at minimum 6 months 
follow-up were compared according to the presence of FF and loss of reduction.

Results:  Fifteen patients presented FF. Eight presented an additional loss of symphyseal reduction. Mean Majeed´s 
score (MMS) in patients with and without FF was 64.4 ± 13.04 and 81.8 ± 15.65, respectively (p = 0.0012). Differences 
in MMS in patients without FF and those with FF and maintained or loss of anterior reduction were 11.3 [70.5 vs 81.8] 
(p = 0.092) and 22.7 [59.1 vs 81.8] (p = 0.001), respectively. Significant association of FF with AO classification was 
noted. (OR 12.6; p = 0.002).

Conclusions:  Differences in MMS in the analyzed groups suggest that loss of reduction might be more relevant than 
failure of the anterior osteosynthesis in functional outcomes.

Keywords:  Symphyseal disruption, Pubic diastasis, Functional outcomes, Fixation failure, Loss of reduction, Majeed’s, 
APC pelvic fracture
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Introduction
The pubic symphysis is a fibrocartilaginous joint com-
posed of four strong ligaments that allows discrete multi-
directional movement [1]. High energy mechanisms are 
required to injure these ligaments, and damage to sur-
rounding structures can result in relatively high rates of 
hemodynamic instability and mortality in the acute set-
ting [2–5].

Diverse fixation methods have been used to restore 
and maintain symphyseal reduction, though the most 
frequently utilized are external fixators and pubic plates 
[6–10]. As ligamentous structures heal and normal joint 
motion resumes, rigid fixation methods can result in 
metalwork loosening, plate breakage or loss of anatomic 
reduction. Failure rates of pubic plates ranging from 12 
to 75% and significant loss of symphyseal reduction in 7 
to 88% have been previously reported [11–15]. Further-
more, early failures within the first 30 days after surgery 
can present in as many as 11.6% of APC pelvic fractures 
[15]. Despite this, only 1.6 to 9% of patients will eventu-
ally require secondary surgical procedures [12, 14–19]. 
Therefore, whether plate loosening, breakage or loss of 
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symphyseal reduction have an impact on functional out-
comes is still a matter of debate [11, 20–22]. Given the 
paucity of literature regarding the relevance of anterior 
metalwork failure and loss of reduction, we sought to 
determine their influence in clinical outcomes.

The objective of this study is to evaluate the impact of 
anterior pelvic plate failure and loss of reduction on early 
Majeed’s functional scores.

Methods
We conducted a retrospective cohort review at a single 
level I trauma center, of consecutive patients admitted 
with the diagnosis of pelvic fracture, between January 
2016 and December 2018. Patients with acute symphy-
seal diastasis that were surgically treated using 4 to 6 hole 
4.5 anterior symphyseal plates (Matta Pelvic System®; 
Stryker, Mahwah, NJ, USA) were included. Patients 
with incomplete radiological studies or unregistered 
Majeed functional scores were excluded. Population data 
regarding demographics, mechanism of injury, associ-
ated injuries, 2018 AO pelvic fracture classification [23] 
and osteosynthesis characteristics were recorded using a 
predefined data gathering spreadsheet. Patients were fol-
lowed for a minimum of 6  months. Majeed’s functional 
scores [24] at 6 months were recorded. Digital radiologi-
cal images (AGFA Xero viewer 8.1.2 system) after surgery 
were evaluated by two trained team members. Fixation 
failure (FF) was defined as presence of plate or screw 
breakage and screw loosening. Additional loss of sym-
physeal reduction was defined as an increase ≥ 5 mm in 
the distance between pubic bones in radiological follow 
up.

Patients were categorized in three groups according to 
the presence of FF and loss of symphyseal reduction. The 
groups are as follows: Group A, patients without radio-
logical failure, group B, patients with FF and maintained 
reduction and Group C, patients with FF and additional 
loss of symphyseal reduction. Majeed’s functional scores 
between groups were compared. The rates of FF and 
severity of pelvic injury were also analyzed.

Statistical analysis was performed using Stata Statisti-
cal Software (Release 13. College Station, TX: StataCorp 
LP). Data are presented in means, ranges, and standard 
deviation. Normal distribution of the population was 
determined using the Shapiro–Wilk test. Differences 
were analyzed using t-student and Fisher’s exact test. A 
95% confidence interval was used, and statistical signifi-
cance was set at p value < 0.05 with IC 95%.

Results
After inclusion and exclusion criteria were applied, 37 
patients were eligible for final analysis. Thirty male and 
seven female patients, with a mean age of 45.7  years 

(SD: ± 14.4, range: 20–77  years), were included. The 
mechanism of injury was motor vehicle accidents in 23, 
fall from height in 9 and crushing injuries in 6 patients. 
Anterior pubic plating fixation was performed as follows. 
Four hole plate vs six hole 4.5 plates were used in 20 vs 2 
patients in group A, 6 vs 1 in group B and 6 vs 2 in group 
C. Additional sacroiliac screw fixation was performed in 
thirty-five (94.6%) patients.

No signs of FF were observed in 22 patients (Group A). 
Fifteen patients presented FF; 7 patients maintained post-
operative symphysial reduction (Group B) and 8 patients 
presented an additional loss of the anterior reduction 
(Group C). No cases of plate breakage were recorded. 
Two patients presented early failures that required sec-
ondary interventions; a catastrophic failure 17 days after 
the initial surgery that was revised using a double plating 
fixation and one deep wound infection that required sur-
gical debridement, metalwork removal and revised to an 
external fixator as definitive surgery. No late secondary 
surgeries were recorded.

Immediate postoperative symphyseal distance in 
groups A, B and C was 6.2  mm (SD 1.87, range 4–10), 
7.71  mm (DE 2.13, range 4–11) and 7  mm (DE 2.61, 
range 2–11), respectively. After failure, group C pre-
sented a mean distance of 15.5  mm (DE 2.82, range 
11–20). Mean time from surgery to loss of reduction was 
5 ± 2.7  weeks (range, 1–8). Detailed information is pre-
sented in Table 1.

The mean Majeed score (MMS) according to AO clas-
sification was 79.48 ± 15.8 and 62.1 ± 12.96 for AO-B 
and AO-C fractures, respectively (p = 0.019). The MMS 
in groups A, B and C was 81.8 ± 15.65, 70.5 ± 11.4 and 
59.1 ± 12.54, respectively. Combined MMS for Groups B 
and C (failure group) was 64.4 ± 13.04. Significant differ-
ences between Group A and failure group (B + C groups) 
were observed (p = 0.0012).

Failure group was further analyzed according to pres-
ence or absence of loss of reduction. No significant dif-
ferences in MMS when comparing groups A and B 
were observed. (p = 0.092). However, significant differ-
ences were observed in MMS between Group A and C 
(p = 0.001). Moreover, patients from Group C presented 
a decreased MMS of 22.7. (Table 2).

Failure rates by severity of pelvic injury were analyzed. 
Five (20%) B type and 10 (77%) C type fractures presented 
FF. (OR 12.6; range, 2.4–64.2; p = 0.002) [2].

Discussion
In our series, 15 (41%) patients presented failure of the 
anterior pelvic fixation, which is similar to other reports 
in the literature [11]. Additional loss of anterior reduc-
tion (7.75 mm ± 2.71) was observed in eight cases (19%) 
presenting as late as 8  weeks postoperatively. Despite 
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this, only two patients required early secondary interven-
tions and no patients required late plate removal due to 
symptoms associated with loosening.

Even though no patient-reported outcome measures 
have been developed for pelvic trauma; generic outcome 
instruments (SF-36) and disease specific instruments 
have been used to assess patient functional performance 
[25]. The Majeed score has been widely used in research 
concerning the quality of life of patients with pelvic inju-
ries [24]. We investigated how implant failure and loss of 
reduction influence the patient’s functional scores. The 
impact of FF has been previously studied. Giannoudis 
et  al. found no correlation of its occurrence with worse 
functional outcome [14]. On the other hand, Frietman 
et  al. [25] retrospectively evaluated 37 patients treated 
with anterior pelvic plating and reported higher Majeed 
scores and similar SF-36 scores in patients with implant 
failure. Conversely, we observed significant differences 
in mean Majeed scores of patients with and without FF 

(p = 0.012). Moreover, additional loss of anterior reduc-
tion resulted in significant differences in mean Majeed 
Score (p = 0.001); meanwhile, no differences were 
observed in cases with failure and maintained reduction 
(p = 0.092). These findings suggest that loss of anatomic 
reduction might be more relevant than loosening or fail-
ure of the anterior construct.

In this series, patients with FF were 12.6 times more 
likely to belong to the C type fracture group. Posterior 
fixation has been proposed as a method of augmentation 
in fractures with some component of posterior ligamen-
tous injury in order to reduce anterior implant failure 
[26]. Currently, B3 fractures and C type fractures are 
managed with posterior fixation, most frequently using 
sacroiliac screws, though failure rates remain high [3, 4, 
15, 27, 28].

This study has many limitations arising from its retro-
spective nature, and functional outcomes scores were not 
recorded at the same point in time. Also, the influence of 
associated injuries on Majeed scores was not evaluated. 
The studied population is composed entirely of workers 
entitled to compensation benefits, making it difficult to 
compare with other patient groups.

Even though the severity of pelvic fracture and asso-
ciated injuries are the main determinants of functional 
outcomes in patients with traumatic pubic diastasis; loss 
of anatomic reduction does result in poorer outcomes. 

Table 1  Details of patients with failure of pubic fixation (Groups B + C)

*  = secondary interventions

si = sacroiliac screw /

tsi Transiliac-Transsacral Screw

Age Sex AO Classification Majeed score Anterior fixation Posterior Fixation

Postoperative 
diastasis (mm)

Loss of 
reduction 
(mm)

Time to loss of 
reduction (weeks)

Nº Levels Type 
(sacroiliac 
screws)

57 M B2.2 52 11 – – 1 1si

63 M B2.3 68 9 – – 1 1 si

55 M B3.3 62 8 – – 1 2 si

28 F B3.3 84 4 – – 1 1 si

51 M B3.3 71 7 – – 1 1 si*

49 M C1 84 8 – – 1 2 tsti

51 M C1 73 7 – – 2 2 si 1 tsti

61 M B2.2 58 8 18 8 1 1 si

40 M B2.3 64 5 11 8 – –

53 M B2.3 64 8 14 8 1 1 si

60 M B3.3 43 8 14 4 1 1 si 1 tsti

67 M C1 44 11 16 1 1 2 tsti*

55 M C1 51 7 14 4 2 3 si 1 tsti

41 F C1 78 7 20 5 1 1 tsti

20 F C2 71 8 17 2 1 3 si

Table 2  Mean majeeds functional scores

* MMS Mean Majeed`s Functional Score

p p value

Group (n) = score No fixation failure Fixation failure

MMS A (22) = 81.8 B(7) = 70.5 p = 0.092

C(8) = 59.1 p = 0.001
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The rates of FF and loss of reduction are higher in pelvic 
fractures with significant injury to posterior structures 
(AO B3—C type fractures) and posterior arch stabiliza-
tion should be performed to address them, though they 
do not prevent failure of the anterior fixation. Augmenta-
tion of the anterior construct by means of double plating, 
cables, tight rope supplementation or the use of larger 
plates should be considered in order to reduce failure 
rates, loss of reduction and improve the functional out-
come in this group of patients.
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