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Abstract 

A comprehensive rehabilitation program is required after Pelvic Fracture (PF). In a PF 
rehabilitation setting an effective treatment and a proper management of complications is 
supplied by an appropriate and reliable clinical assessment. In this literature-based update, we 
search on MEDLINE, EMBASE, and the Cochrane Database of Systematic reviews to find 
articles, scientific society guidelines and practioners experiences defining the rehabilitative 
management of clinically PF outcomes. Based on literature evidences and expert opinions, a set 
of key topics was collated to generate advices and recommendations to put into daily practice. 
Even if there are no high-quality evidence for rehabilitative interventions after PF in terms of 
duration and modality of therapy, rehabilitation setting, care pathways, and long-term functional 
outcomes, it is strongly recommended an early multidisciplinary intervention to improve 
recovery from PF. 
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 Among fractures, Pelvic Fracture (PF) is quite rare (3-
8% of total), but have high mortality rate ( 5 to 40 %).1,2 
A severe PF necessitates of comprehensive rehabilitation 
with recovery periods affected by associated injuries, e.g. 
nerves lesions or urinary and intestinal dysfunctions. 
Effective treatments and proper monitoring of 
complications are usually lacking, while essential for 
optimal outcome. According to a recent review, surgeons 
define “early” the treatment between 8 hours up to 2 
weeks, while the term “late” has been used for periods up 
to 3 months post-injury.3 Comprehensive rehabilitation 
after PF is required as early as possible. To the best of 
our knowledge there are no reviews considering 
rehabilitative interventions in patients with PF, thus we 
aim to give an overview of important topics of PF 
rehabilitation. Based on literature evidences and expert 
opinions, key topics were collated to generate advices 
and recommendations for daily practice. 

Materials and Methods  

This literature-based update was focused on the 
following research questions that were defined by a panel 
of physiatrists and orthopaedic surgeons: 

1. Main associated traumatic injuries and 
complications of PF; 

2. Management of complex fractures of the pelvis, in 
the early and late post-trauma period; 

3. Start of rehabilitation in PF 
4. Treatment of patients who do not undergo surgery; 
5. Associated peripheral nerves damages; 
6. Associated bladder disorders, urinary incontinence, 

anorectal, bowel and sexual disfunctions. 
A comprehensive literature research was conducted using 
MEDLINE, EMBASE, and the Cochrane Database of 
Systematic reviews. Inclusion Criteria: abstracts in 
English, published between January 1980 to May 2020, 
found using the primary search strategy and the following 
key words combined with AND/OR: PF, associated 
injuries, management, rehabilitation, nerve injury, nerve 
lesion, bladder disorder, urinary incontinence, anorectal 
disorder, bowel dysfunction, sexual dysfunction. Search 
restrictions were imposed to exclude age group patients 
under the age of 18. Published abstracts of case report, 
small and large case series, clinical trials, randomized 
controlled trials, prospective and retrospective 
observational studies, multicenter studies, systematic 
reviews, meta-analysis and guidelines were included. 



Pelvic fracture rehabilitation updated 2021 
Eur J Transl Myol 31 (3): 9933, 2021 doi: 10.4081/ejtm.2021.9933 

- 2 - 

 

The abstracts of all articles matching the search strategy 
were reviewed and full-text versions of suitable articles 
were obtained. It was then checked whether these articles 
could contribute to answering the research questions. If 
so, their reference lists were hand-searched for further 
relevant literature, which was then also added to the final 
list of articles. The methodology for studies selection is 
summarized in Figure 1. 
This review covers the following grading of the quality 
of literature: high quality: randomized controlled trials, 
meta-analysis of randomized controlled trials; moderate 
quality: not randomized trials, prospective cohort studies; 
low quality: retrospective observational, retrospective 
cohort, and case-control studies; very low quality: case 
series, case reports, reviews, other. Some designs did not 
fit into this scheme and were graded individually. 

Results 
The literature search produced a total of 9753 papers with 
abstracts. Among these, 158 papers were finally 
considered for eligibility and 80 papers were finally 
included in the review. 
In severe pelvic injuries, there is an 80% chance of 
associated other intrapelvic lesions,4,5, thoraco-
abdominal injuries like ribs or stern fractures, 
pneumothorax, liver laceration, and splenic rupture, 

small or large intestine lesions,6,7 and other local lesion 
involving soft tissues (over 72% of patients), rectum and 
sphincters (18 - 64%), urethra (1,6 - 25 %), bladder 
(neurogenic bladder, structural rupture), vagina, nerves,8 
as well as post-traumatic osteoarthritis (7 - 40%)9, 
heterotopic ossification,10, 11 and ischemic necrosis of the 
femoral head.9 Pelvic ring and acetabular fractures often 
present with perineal swelling of soft tissue, due to the 
hemorrhage that develops into the retroperitoneal space 
and flows dissecting fascial planes into the scrotum.12 It 
has been reported malfunction of micturition in 7.6% of 
male patients, and sexual malfunction with erectile 
dysfunction in 11.6%; dyspareunia has been reported in 
2.2% of female patients.13 Nerve lesions are quite 
common in PF, associated in particular with acetabular 
fractures of the posterior wall.14 Most frequent nerve 
injuries are sciatic nerve lesions. Lumbosacral 
plexopathy, as lumbo-sacral plexus avulsion, is another 
peripherical nervous system lesion associated with PF 
(from 0,6 %) 15, 16 and is more frequent as fracture sites 
number and instability increase.17 If evaluated with 
electrodiagnostic tests, lumbosacral plexopathy is 
present in a higher number of patients (about 31%).17 
In patients affected by severe PF, surgical treatment with 
internal fixation needs to be done as soon as possible 
because prolonged time to operative fixation leads to 

 
Fig 1. PRISMA flow diagram of studies selection for review 
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worst functional outcome.3 There is general consensus 
that posterior pelvic ring fractures or vertical or rotational 
instability require surgical fixation.8 
After the trauma, the “early fixation” definition, varies 
across studies from 8 hours up to 2 weeks.3 The definitive 
fixation should be performed from the fourth day after 
the trauma, as soon as the general condition of the 
patients allows to do it.3 In the acute phase, it is important 
to use a pelvic binder in its correct placement18 for 
suspected pelvic injury before imaging is available.19 A 
multidisciplinary approach is needed to treat properly 
patients with open PF and to obtain the best outcomes.10 
In case of active external hemorrhage, emergency 
surgery and transcatheter arterial embolization are used 
to gain definitive hemostasis. 20 In patients with high 
probability of concomitant external and internal 
hemorrhage, early transcatheter arterial embolization 
should be considered.20 Pelvic inlet, outlet and lateral 
radiographs are recommended after a pelvis fractures to 
properly observe the sacrum.21 Sacral fractures could 
cause instability of pelvic ring; internal fixation promotes 
healing of the fracture. Healing could require up to 12 
weeks whereby the patient is advised to avoid weight 
bearing activities predisposing to immobility. It is 
important to understand when partial weight-bearing is 
allowable, monitoring the fracture while healing,22 in 
order to avoid unnecessary muscle degradation. 
Nowadays non operative treatment, that has been the first 
choice in the past for sacral fracture, is suited for patients 
without neurologic deficits and with angulated or 
minimally displaced fractures.21 However, the U-shaped 
sacral fractures, an uncommon type of PF associated with 
neurological injury, must be treated properly to avoid 
progressive deformity and chronic pain.7 
There is a diffuse consensus about a non-weight-bearing 
period after surgical fixation of acetabular and PF, in 
which patients can start an early passive mobilization 
protocol in bed and chair after 15 days.7 The most 
acceptable indication of the postoperative management 
of PF, according to the AO Principles of Fracture 
Management, consists of a non-weight bearing period of 
6 to 12 weeks, followed by a progressive increase in 
weight load of about 25 % every week.23 Active 
rehabilitation is then initiated, and transfer and exercise 
training can begin after 45 days. There is some evidence 
about permissive weight bearing protocols based on 
patient’s perception of pain, redness or swelling at the 
site of the fracture or feeling of instability.7 To reduce the 
hospitalization time, it is important to determine when 
the fracture is stable enough to consent partial weight 
bearing. To assess the healing of the fractures, different 
techniques have been evaluated, among which 
conventional radiology is still the most used.22 In a study 
on unstable PF, after surgical treatment, the healing time 
for PF was between 12 and 18 weeks, while for 
acetabular fractures it was between 12 and 22 weeks.6 A 
previous systematic review of multidisciplinary 
rehabilitative interventions in patients with multiple 

trauma24 and a recent paper highlighted the lack of 
guidelines for post-surgical rehabilitation in PF.25 Early 
rehabilitation of the patient with PF may begin with 
prevention strategies, principally of skin ulcers, loss of 
Range of Movement (ROM), joint contractures and 
urogenital disorders. If allowed, patient’s position should 
be changed every 2-3 hours with semisupine position and 
right and left side lying and low-air-loss bed must be used 
in patients with unstabilized fractures.26 Preventing hip 
flexors and/or knee flexors shortening through proper 
positioning and daily ROM exercises can help to achieve 
standing and ambulation recovery when permitted.27 The 
rehabilitation short-term goals include partial 
independence through transfers and wheelchair mobility, 
achieved from 2 to 6 weeks, depending on the subjects' 
medical status.28 Transfer training is accomplished with 
or without a sliding board. If there are also upper 
extremity or trunk injuries, some assistance may be 
needed.29 The exercise program includes basic ROM and 
strengthening exercises to prevent contracture and reduce 
atrophy, isometric exercises (e.g., gluteal or quadriceps 
femoris muscle sets), and upper-extremity resistive 
exercises (e.g., shoulder and elbow flexion and 
extension) performed until fatigue. Gentle active assisted 
exercises can be performed in patients having difficulty 
with full active ROM. Ideally, the patients should 
perform the entire exercise program without assistance 
before the discharge from hospital. Once weight bearing 
is resumed, physical therapy consists of gait training and 
resistive exercises for the trunk and extremities, along 
with cardiovascular training (e.g. treadmill or exercise 
bicycle training). Aquatic therapy can be used when 
available.30 
According to the AO surgery reference,31 nonoperative 
treatment (traction) of unstable pelvic ring injuries is 
reserved for patients who cannot undergo surgery. 
Traction is maintained until there is X-ray evidence of 
healing (typically up to 3 months). A personalized 
mobilization program is allowed after the period of 
traction and exercises to avoid stiffness and promote 
muscle function are advisable even in a bed bound 
patient. Patients should be followed for one year to assess 
outcomes and maintenance of reduction.31 Stable PF do 
not require operative treatment. For these patients, 
weight bearing must be individualized but initial 
protection, using crutches or a walker, gradually 
decreased as comfort and healing permit, is advocated.31  
Most PF become increasingly stable by 6 weeks from the 
acute event and are healed by 3 months. The AO assumes 
that a possible approach can be to allow the patient to 
bear weight according to tolerance.31 
The prevalence rate of nerve structural injuries associated 
with pelvic and acetabular fracture is between 5 and 25 
%.14 In PF, it has been found a correlation between the 
fracture type of Tile classification and the rate of nervous 
injury. The rate of neurological dysfunction rises from 
1,5% in type A fractures to 14% in type C fractures.32 
Among the acetabular ones, fractures of posterior wall of 
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the acetabulum are most associated with motor nerve 
structural damage.14 Acetabular fractures of the posterior 
wall were also found to be more associated with nerve 
injuries at hospital discharge than other acetabular 
fractures.33 Patients with complex PF with soft tissue or 
pelvic organ injuries suffer from significantly more 
neurological dysfunctions (33.5%).34 In case of clinical 
suspicion of nerve injury, neurophysiological tests 
should be performed to quantify the damage and obtain 
prognostic information.34 Electromyography is the most 
useful test.35 Incomplete nerve lesions restore with a 
better prognosis than complete ones with loss of 
sensation usually recovering better than motor deficits.14 
In PF, the roots L5, S1 and peripheral nerves were 
identified as the most endangered anatomical regions.32 
Intraoperative injuries have worst prognostic outcome 
than neurological lesions made by trauma itself.14 Certain 
types of acetabular fractures and operative surgery can be 
associated with superior gluteal neurovascular damage. 
Extended posterior approach seems to be useful to reduce 
superior gluteal neurovascular damage rate.36 In 
operatively treated acetabular fractures, peripheral 
neurologic injury occurs most commonly in sciatic nerve 
distribution.37,38 Neurologic deficit of sciatic nerve after 
acetabular fractures could be identified as preoperative 
(57%), iatrogenic (19%, with a presentation immediately 
after surgical treatment), and postoperative (24%) related 
to implant migration, muscular scarring, or heterotopic 
ossifications.37,38 A root distribution of nerve lesions in 
patients with acetabular factures has been described as 
follow: L2-L3: 3,7%, L4: 9,6%, L5: 60,9%, S1: 25,6%. 
About the 34% of patients with these neurological lesions 
had no recover, 37% had a partial recover while 29% had 
a complete recover. Among all iatrogenic lesions, about 
55% do not recover.37 There is evidence that operative 
maneuvers and operative reduction of acetabulum 
fractures can compromise functional integrity of distal 
sciatic nerve. Somatosensory evoked potentials from the 
tibial and fibular nerves during operative treatments 
could be useful to identify and monitoring these 
disfunctions.8,38 Kocher-Langenbeck operative approach 
seems to lead to a higher risk of perioperative nerve 
injuries than other operative fixation methods.39 
Operative INFIX fixation leads to a higher incidence of 
femoral nerve damage while mini-invasive stabilization 
of pelvic ring seems not to increase the risk of nerve 
injury.14 In a retrospective cohort study in patients treated 
with the Stoppa approach, it has been reported an 
obturator nerve injury rate after acetabular fracture of 
9.1%, as a result from the initial trauma and not from the 
operative treatment.34 The acetabular operative fixation 
by ileo-inguinal approach has demonstrated high risk of 
lateral femoral cutaneous nerve lesion, probably due to 
the traction on the psoas muscle during the 
retroperitoneal dissection.40,41 To reduce this risk, in 
eligible patients the Stoppa approach can be used4.0 
According to the classification of Denis of sacral 
fractures, nerve injury of one of two sides can be obtained 

in all three types of sacral fracture. If the impact energy 
is above 25 J, a sacral foramen fracture and nerve root 
injury can easily occur than lower energy trauma.42 In 
unstable sacral fractures which need operative fixation it 
was recognized a higher rate of accompanying nerve 
lesions (15.4%) than in stable sacral fractures (3.8%).32 
Testing of the sacral reflexes assesses the integrity of the 
sacral spinal cord at S2 to S4 as well as the associated 
afferent and efferent pathways.43 General rules about 
treatment of nerve injuries can be also useful for PF: open 
sharp nervous lesions should be treated within 72 hours 
from acute event while closed lesions are indicated for 
surgery only if complete denervation remains unchanged 
for three months after the injury.33 After the injury, best 
recovery results can be achieved within six months.33 
Nervous irritation made by scarring, bone fragments or 
iatrogenic injury (clamps, cement, screw, etc.) may be 
operatively revised later. In a retrospective study of 119 
surgical treated femoral nerve lesions, repairs resulted in 
good functional recovery at the follow-up visit.44 In 
irreversible nerve lesions caused by pelvic and acetabular 
fractures, surgical muscle transfer can restore the 
movement. In particular, for palsy of the peroneal 
division of the sciatic nerve, the transposition of tibialis 
posterior muscle could be useful.14 For peripheral nerve 
injuries Therapeutic Electrical Muscle stimulation may 
be helpful in preserving the contractility and extensibility 
of denervated muscle tissue and in retarding muscle 
atrophy until reinnervation is established.45,46 The 
stimulation program should be continued for 2 to 6 weeks 
after the time predicted for complete reinnervation. Once 
voluntary active contraction is resumed, physical 
therapy, consisting of isometric exercises, should be 
continued.47 
Urinary disfunction seems to be frequent among pelvis 
fractures patients (41%).  There is a high occurrence of 
micturition disorder in middle-aged woman after pelvis 
fractures.48 These problems should be looked for early 
during the period of pelvis fractures treatment by a 
specialist in urology or gynecology.48,49 In males, voiding 
and sexual dysfunction after pelvic fracture posterior 
urethral injury are probably the results of injury itself, not 
of the immediate treatment modalities.50 Urodynamic test 
like flow cystometry, uroflowmetry and urethral pressure 
profile at rest are commonly used to evaluate urination 
disorders.48 Overactive bladder syndrome is a frequent 
complication in PF (18,9%), especially in unstable PF 
(24.8%), and it seems to be due by many factors as 
development of pelvic hematoma and damage of pelvic 
diaphragm.51 
Appropriate management of the bladder is of primary 
importance to ensure that it does not distend and 
overstretch the tight junctions, leading to irreversible 
damage. Irrespective of the management approach, 
patients with neurological bladder dysfunction will often 
have a concurrent urinary tract infection (UTI) and, 
therefore, urine analysis and urine culture should 
routinely be performed. Routine antibiotic ‘cover’ is not 
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recommended, as it predisposes to resistant infections. 
Residual urine volume should be checked periodically by 
ultrasound or catheterization, as large residual volumes 
will predispose to UTIs. If continence is not regained 
within a few days, indwelling catheterization can provide 
further time for improvement and prevent UTI in the 
short term. Intermittent catheterization (every 4–6 h) is 
associated with a lower risk of UTI in the long term than 
an indwelling catheter.52,53 Possible treatments to reduce 
overactive bladder are surgical stabilization and 
pharmacologic therapy with M-cholinoblockers and α1-
blockers. Sacral and pudendal neuromodulation could be 
a treatment in patients with traumatic urinary retention 
after pelvis fractures to recover a proper voiding.54 
Depending on the extent of the lesion, in some patients, 
pelvic floor exercises, electrical stimulation or 
biofeedback may help to restore some pelvic floor 
function: exercises may improve the strength of the 
pelvic floor muscles once there is some return of 
function.55 
Type C-type fractures are more associated with intestinal 
and defecation problems than B-type (75% versus 
52%).56 Regarding paralytic ileus after trauma, a direct 
correlation between type of pelvic fracture, amount of 
retroperitoneal blood and duration of paralytic ileus has 
been documented.57,58 In neurogenic bowel, colonic 
transit can be delayed with constipation, fecal impaction, 
abdominal distention and bloating incontinence. During 
treatment periods, evacuation diary cards should be used 
to report symptoms related to abdominal discomfort, 
need of digital maneuvers, time of defecation >1 hour, 
etc. Patients should be treated by increasing fluid intake 
and dietary fibers, and using suppositories, fleets enemas, 
and laxatives. Pelvic floor exercises, electrical 
stimulation or biofeedback may be an adjunct to these 
treatments.52 Contrast enema and Computed tomography 
(CT) abdominal and pelvic scan are commonly used as 
diagnostic tools in PF related bowel injury.52,59 At 1 year 
follow up after pelvis fractures, the prevalence of bowel 
incontinence has been reported of 8% with decreased 
quality of life.59 Functional testing, such as colonic transit 
testing after ingestion of radiopaque markers, 
manometry, and defecography may provide functional 
assessment of the lower gastrointestinal tract and its 
neural control.52 
A quarter of genito-urinary injuries are caused by PF; 
erectile dysfunction (ED) is frequently associated with 
type C fractures,60-62 symphysis pubis,61,63-65 or sacroiliac 
joints diastasis,61 bilateral pubic ramus fractures,61,66 and 
even more in fractures with urethral injury.61,67-69 Among 
patients with neural abnormalities, impaired function was 
found in bulbocavernosus reflex (76%), pudendal nerve 
(30%) and posterior tibial somatosensory nerve (37%).70 
Overall, the most important causes seem to be the 
disruptions of the cavernous nerves,66,69,71,72 lateral to the 
prostatomembranous urethra.66,71 Diagnosis of ED and its 
cause may be achieved with nocturnal penile tumescence 
testing, penile duplex ultrasound and neurophysiological 

testing.70 In addition, penile duplex ultrasound with 
intracavernous injection may be performed.70,71 Magnetic 
resonance imaging may help in the assessment of the 
damage extent.71 The treatment of erectile dysfunction 
may be based on oral phosphodiesterase type 5 inhibitors 
(PDE5i) as first treatment,67 because this approach is 
usually effective, well-tolerated, and non-invasive.72 It 
should be administered daily at low dose,73,74 and should 
be started as soon as possible.75 In patients in which 
PDE5i treatment is not effective, low-intensity shock 
wave therapy may reduce the symptoms of ED,67,76 and 
ameliorate PDE5i response.67 It may be effective also on 
chronic prostatitis and chronic pelvic pain syndrome.76 
Other approaches, depending on the main cause of the 
ED, may be intracavernosal injections of prostaglandin 
E1,72,77 and inflatable penile prostheses.77 Sexual 
problems are more frequent in female affected by C-type 
fractures, too. PF may be associated to genitourinary and 
anal sphincter injuries,78-80 prolapse,80 dyspareunia,78,80,81 
and persistent local pain.80 Female urethral injuries are 
rare,82 83 and can vary form urethral contusion to 
circumferential rupture.82 Vaginal trauma may be 
associated.83 Vaginal injury has low incidence in pelvic 
ring fractures.78 

Discussion 
Overall, considering all papers independently from the 
quality, the topics that were more studied in literature 
were associated bladder urinary disorders and 
incontinence, associated anorectal and bowel 
disfunctions, and associated sexual disfunctions in male. 
On the other hand, the timing to start rehabilitation was 
poorly studied (only 5 papers). If we consider the quality 
of the papers in the single questions, high quality studies 
were found only regarding associated traumatic injuries 
and complications of PF and the management of complex 
fractures of the pelvis in the post trauma period (one per 
type). For the same topics, also moderate quality studies 
were found (respectively 4 and 2). Moderate quality 
studies were found in the other topics, especially 
regarding sexual disfunction in male (15 studies of 
moderate quality). For the other questions, the majority 
of references were low or very low quality studies. 
Concerning management in patients who cannot undergo 
surgery, only one non classifiable reference was found. 
To summarize, main advices and recommendations in 
daily clinical practice for PF rehabilitative management 
are: 
1. In pelvic injuries, it is important to assess associated 

intrapelvic lesions, that may occur in 80% of cases;4,5 
2. In patients affect by severe PF, surgical treatment 

with internal fixation has to be done as soon as 
possible because prolonged time to operative fixation 
leads to worst functional outcome;3 

3. The most acceptable indication of the postoperative 
management of PF consists of a non-weight bearing 
period of 6 to 12 weeks, in which patients can start an 
early passive mobilization protocol after 15 days.7 
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Then, a progressive increase in weight load of about 
25 % every week can be started.23 

4. Nonoperative treatment is reserved to stable PF and 
unstable pelvic ring injuries in cases in which the 
patient cannot undergo surgery. After non-operative 
treatment is completed, patients should be mobilized 
with physical therapy.31 

5. In PF, the roots L5, S1 and sciatic nerve were 
identified as the most endangered anatomical regions. 
Open sharp nervous lesions should be treated within 
72 hours from acute event meanwhile closed lesions 
are indicated for surgery only if complete denervation 
remain unchanged three months after the injury.33 In 
irreversible nerve lesions, surgical muscle transfer 
may restore the movement.14 For peripheral nerve 
injuries Electrical Muscle stimulation may be 
helpful.44, 45 

6. Bladder lesion and overactive bladder syndrome is a 
frequent complication in PF, especially in unstable 
PF.51 In patients affected by PF, diagnostic cysto-
urethrogram is considered the gold standard of 
imaging for lower urinary tract, while urodynamic 
study can predict the prognosis in postoperative PF 
patients.48 

7. C-type fractures are more associated with intestinal 
and defecation problems than B-type.56 Contrast 
enema, CT abdominal, pelvic scan and functional 
testing are commonly used as diagnostic tools.59, 52  

8. Erectile dysfunction, frequently associated with C-
type fractures, symphysis pubis or sacroiliac joints 
diastasis, bilateral pubic ramus fractures, and urethral 
injury,60-69 must be properly treated. In female 
patients, PF may be associated to genitourinary 
prolapse, dyspareunia and persistent local pain.78-80 

In conclusion, this review underlines the lack of high-
quality evidences for rehabilitation after PF in terms of 
duration and modality of therapy, types of rehabilitation 
setting, care pathways, and long-term functional 
outcomes. However, these results support an early 
multidisciplinary evaluation and treatment in PF patients. 
Further studies in PF survivors are needed to build the 
evidence base for rehabilitative interventions. 
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ED - erectile dysfunction 
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