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Introduc)on 
Sacral and pelvic ring injuries present complex challenges in physical therapy, 

given the intricate nature of these anatomical regions and their vital roles in 

movement, stability, and load-bearing. These types of injuries, o=en caused by 

trauma>c events like falls, vehicle accidents, or high-impact sports, can 

significantly impair mobility, func>onality, and quality of life. Timely and effec>ve 

physical therapy interven>on is essen>al to facilitate pain reduc>on, func>onal 

recovery, and improved pa>ent outcomes. This course aims to provide physical 

therapists and physical therapist assistants with a thorough understanding of the 

anatomy, diagnos>c techniques, fracture classifica>ons, biomechanics, and 

prevalent injury paDerns associated with the sacrum and pelvic ring. The course 

delves into research-backed strategies for pa>ent assessment, treatment, and 

rehabilita>on, addressing both the ini>al acute management and the longer-term 

recovery process. Par>cipants will gain hands-on knowledge of manual therapy, 

therapeu>c exercises, and other key modali>es to develop tailored care plans that 

op>mize recovery and enhance pa>ent quality of life. 

Background Informa)on 
Sacral and pelvic ring injuries occur when the bones of the sacrum and pelvis, 

which support the spine and help with weight-bearing and movement, are 

damaged. These injuries are rela>vely rare, but they can be serious, especially 

a=er high-impact events like car accidents or falls. In older adults with weaker 

bones, even minor falls can cause fractures in this area. Pelvic injuries are o=en 

linked with other complica>ons, including injuries to internal organs or the spine, 

making treatment more complex. The sacrum and pelvic ring are vital for 

stabilizing the body and allowing movement, so damage to these structures can 

greatly affect mobility and func>on. A basic understanding of the anatomy, 
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common causes, and types of injuries is important for those involved in the care 

and rehabilita>on of pa>ents with these injuries. This knowledge helps physical 

therapists create effec>ve treatment plans to improve recovery and restore 

movement. 

Defini&on 

References: 1 

A sacral and pelvic ring injury is defined as any disrup>on, fracture, or disloca>on 

involving the sacrum and the pelvic ring, which includes the sacrum, ilium, 

ischium, and pubic bones. The pelvic ring forms a con>nuous bony structure that 

stabilizes the axial skeleton and supports the transmission of forces between the 

trunk and lower extremi>es. Sacral fractures typically involve the posterior por>on 

of the pelvic ring and can be categorized by Denis' classifica>on into three zones 

based on loca>on and poten>al for neurovascular involvement. 

Pelvic ring injuries may be classified as stable or unstable, depending on the 

integrity of the anterior and posterior arch structures. Unstable fractures, which 

o=en result from high-energy trauma such as motor vehicle collisions, falls from 

height, or crushing injuries, involve significant displacement and disrup>on of the 

pelvic ligaments, leading to compromised structural integrity. In contrast, stable 

fractures are o=en seen in lower-energy trauma, such as minor falls in 

osteoporo>c pa>ents. These injuries o=en present with associated complica>ons, 

including neurovascular damage, visceral injuries, and hemorrhage, necessita>ng 

a mul>disciplinary approach for comprehensive management. 

Epidemiology 

References: 1, 2 
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Understanding the epidemiological trends of sacral and pelvic ring injuries is 

crucial for developing targeted preven>on strategies and effec>ve management 

protocols in clinical prac>ce. This sec>on will explore the prevalence, incidence, 

and demographics of those who sustain sacral and pelvic ring injuries.  

Incidence and Prevalence 

The incidence rates of sacral and pelvic ring injuries are es>mated at 3-8% of all 

fractures among trauma pa>ents. In the general popula>on, the annual incidence 

of pelvic fractures has been reported to range from 10 to 35 cases per 100,000 

individuals. This number may vary depending on several factors such as age, 

ac>vity level, and geographical loca>on. Major urban trauma centers o=en report 

higher incidence rates due to the nature and frequency of severe injuries 

encountered in these environments. The higher incidence in urban seTngs can be 

aDributed to factors such as increased rates of high-energy trauma from motor 

vehicle accidents, industrial incidents, and sports injuries, leading to a more 

pronounced representa>on of sacral and pelvic ring injuries within trauma 

registries. Thus, understanding these incidence rates is essen>al for healthcare 

providers to an>cipate the demands placed on trauma services and develop 

effec>ve treatment and rehabilita>on strategies for affected individuals. 

Demographics 

The demographics of sacral and pelvic ring injuries reveal significant varia>ons 

based on age, gender, geographic loca>on, and associated health condi>ons. Age 

plays a crucial role, with individuals aged 65 years and older exhibi>ng a markedly 

higher prevalence of these injuries. This increase is largely aDributable to age-

related factors such as osteoporosis. Research indicates that approximately 25% of 

older adults who sustain hip fractures may also present with concurrent pelvic 

fractures, highligh>ng the risk of this popula>on to low-energy trauma. 
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Conversely, younger individuals, par>cularly those aged 15 to 40 years, o=en 

experience sacral and pelvic ring injuries because of high-energy trauma. This age 

group is more frequently involved in motor vehicle accidents, sports injuries, and 

falls from significant heights, which contribute to their higher incidence of injuries 

in trauma seTngs. 

Gender differences further complicate the demographic landscape of these 

injuries. Males typically represent a greater propor>on, accoun>ng for 

approximately 60-80% of pelvic fracture cases, primarily due to a higher likelihood 

of engaging in high-risk ac>vi>es and experiencing high-energy trauma. In 

contrast, females o=en sustain pelvic fractures linked to low-energy falls, 

par>cularly in the older popula>on. The risk of these fractures in women 

increases post-menopause due to hormonal changes that contribute to bone 

density loss.  

Urban areas tend to report higher incidence rates due to increased exposure to 

high-energy trauma, such as motor vehicle collisions and industrial accidents, 

while rural regions may experience more low-energy injuries stemming from falls. 

Addi>onally, access to healthcare facili>es can affect the repor>ng and treatment 

of these injuries, leading to poten>al discrepancies in demographic trends across 

different regions. 

Associated health condi>ons, including osteoporosis and obesity, can further 

affect the risk of these injuries. Older adults with osteoporosis are at a heightened 

risk for sacral and pelvic injuries, while individuals with obesity may face altered 

biomechanics and a greater likelihood of falls, increasing the incidence of injuries. 

Socioeconomic factors also play a role; individuals from lower socioeconomic 

backgrounds may encounter higher risks due to limited access to healthcare, 

higher rates of chronic condi>ons, and less engagement in preven>ve health 

measures.  
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Associated Injuries 

References: 1, 3, 4 

Pelvic ring and sacral injuries are o=en accompanied by a range of associated 

injuries due to the anatomical complexity of the pelvis and its proximity to vital 

structures. These associated injuries can significantly complicate management and 

impact pa>ent outcomes. The following are some of the most common injuries 

associated with sacral and pelvic ring fractures. 

So5 Tissue 

Sacral and pelvic ring fractures o=en occur due to high-energy trauma such as 

motor vehicle accidents, falls from significant heights, or direct impact. These 

fractures can result in a range of associated so= >ssue injuries due to the complex 

anatomy and proximity of vital structures around the pelvis. So= >ssue damage 

can significantly complicate both the clinical presenta>on and the recovery 

process, requiring careful management. 

One of the primary so= >ssue injuries involves the surrounding muscles. Muscles 

such as the gluteals, hip flexors, quadratus lumborum, and pelvic floor muscles 

may be strained, torn, or contused from the force of the trauma or the 

displacement of fractured bone fragments. The involvement of these muscles can 

result in significant pain, limited mobility, and impaired func>on in the hips and 

lower back. Physical therapy interven>ons will o=en focus on regaining strength, 

flexibility, and stability in these muscles. 

In addi>on to muscle injuries, ligaments are o=en injured. The sacroiliac ligaments 

can be strained or torn, resul>ng in instability of the pelvic ring. Likewise, the 

pubic symphysis and its associated ligaments may be disrupted in cases of anterior 

pelvic ring fractures, leading to pelvic girdle instability. Rehabilita>on in such cases 
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must address not only the healing of bone fractures but also the restora>on of 

ligament integrity and joint stability. 

Some pa>ents may experience Morel-Lavallée lesions, a type of degloving injury 

where the so= >ssue is sheared off from the underlying fascia, crea>ng a poten>al 

space for fluid collec>on. This type of injury is common over areas like the greater 

trochanter or sacrum and can lead to chronic pain, infec>on, or delayed wound 

healing. These lesions may require drainage, and rehabilita>on will need to 

carefully monitor the healing process to prevent further complica>ons. 

Neurological Injury 

Sacral and pelvic ring fractures frequently result in neurologic injuries due to the 

proximity of the sacral nerve roots and lumbosacral plexus, which control motor 

and sensory func>on in the lower limbs, bladder, and pelvic organs. These injuries 

can cause significant complica>ons, including radiculopathy, muscle weakness, 

and bladder or bowel dysfunc>on. Damage to the sacral nerve roots can lead to 

condi>ons like cauda equina syndrome, a medical emergency characterized by 

loss of bladder and bowel control, saddle anesthesia, and severe leg weakness, 

requiring urgent surgical interven>on to prevent permanent damage. 

Injuries to the lumbosacral plexus o=en cause motor and sensory deficits in the 

lower extremi>es, including weakness, paralysis, foot drop, and altered sensa>on, 

along with chronic neuropathic pain. The scia>c nerve is frequently affected, 

leading to difficul>es with walking and balance. In severe cases, fractures may 

cause cauda equina syndrome, which requires immediate surgical decompression 

to prevent long-term neurological impairment. 

 8



Vasculature 

Vascular injuries are significant and poten>ally life-threatening complica>ons of 

sacral and pelvic ring fractures, especially following high-energy trauma, such as 

motor vehicle accidents or falls. Fractures can cause vascular injuries through 

direct lacera>on of iliac vessels or compression by displaced bone fragments, 

leading to severe internal bleeding and possible hemorrhagic shock if not 

promptly managed. 

Ini>al management typically involves fluid resuscita>on and stabiliza>on of the 

fracture, with angiography or CT scans used to locate bleeding sources. 

Angiographic emboliza>on may be employed to stop the bleeding, while surgical 

interven>on may be necessary for more severe cases. In physical therapy, careful 

monitoring during rehabilita>on is essen>al, as reduced blood flow can lead to 

delayed healing, >ssue necrosis, or compartment syndrome. Restoring func>onal 

mobility while monitoring for complica>ons like deep vein thrombosis is cri>cal in 

the rehabilita>on process. 

Organ Damage 

Given the proximity of the pelvis to vital organs, fractures can also lead to bladder 

and urethral injuries, par>cularly in cases involving anterior pelvic ring fractures. 

These structures may rupture or tear, leading to urinary leakage, infec>on, or even 

the need for surgical repair. Similarly, damage to the rectum or bowel can result in 

complica>ons such as fecal incon>nence or infec>ons like peritoni>s. These 

injuries require careful coordina>on with medical specialists to manage the 

surgical and rehabilita>ve aspects of care. 

Associated Fractures 

Sacral and pelvic ring fractures can be associated with injuries to the lumbosacral 

spine and facet joints due to the close anatomical and biomechanical connec>ons 
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between these structures. The pelvis and sacrum serve as a cri>cal founda>on for 

the spine, and trauma to this area o=en disrupts the alignment and func>on of 

the lumbosacral junc>on, poten>ally leading to both acute and long-term 

complica>ons. 

Lumbosacral Spine Injuries 

High-energy fractures of the sacrum can lead to displacement or compression of 

the L5-S1 intervertebral disc and vertebrae, resul>ng in structural instability. This 

instability can cause increased strain on the lumbar vertebrae and spinal discs, 

leading to condi>ons such as disc hernia>on or vertebral fractures. These injuries 

may result in significant pain, radiculopathy, and difficulty with mobility. The 

sacroiliac joint can also be impacted. Disrup>on of this joint due to sacral fractures 

or pelvic ring instability may cause sacroiliac joint dysfunc>on, leading to chronic 

pain in the lower back and buDocks, o=en radia>ng into the legs.  

Facet Joint Injuries 

The facet joints in the lumbar spine, par>cularly at the L4-L5 and L5-S1 levels, can 

be secondarily injured during sacral or pelvic trauma. These joints help stabilize 

the spine and control movement between vertebrae. With pelvic ring or sacral 

fractures, the altered mechanics and instability of the pelvis can lead to increased 

stress on the facet joints, poten>ally causing facet joint sprains, fractures, or 

subluxa>ons. 

Facet joint injuries may cause localized back pain, which is o=en aggravated by 

spinal extension or rota>on. In cases of significant instability in the pelvis or 

sacrum, the increased forces on the lumbar spine can also accelerate facet joint 

degenera>on, contribu>ng to condi>ons like facet joint arthri>s. This can result in 

chronic pain and s>ffness in the lower back, as well as restricted mobility. 
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In managing sacral and pelvic ring fractures, addressing these associated injuries is 

cri>cal for a full recovery. The physical therapy plan must consider not only the 

healing of bone fractures but also the complex interplay of muscles, ligaments, 

nerves, and other structures involved in the injury. 

Anatomy 

References: 5–8 

Understanding the anatomy consis>ng of the sacrum and pelvis and their adjacent 

structures is crucial to build founda>onal knowledge of rehabilita>on strategies. 

Physical therapists and assistants should have an in-depth understanding of the 

anatomy of the pelvis and sacrum to treat these areas and op>mize func>on 

effec>vely.  

Osteology 

The pelvic girdle forms a bony ring that supports the weight of the upper body 

when siTng and standing and serves as an aDachment for various muscles. The 

primary components of the pelvic girdle include the ilium, ischium, pubis, sacrum, 

and coccyx. 
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  h#ps://www.britannica.com/science/pelvis 

The ilium, the largest of the three pelvic bones, consist of a body and a broad, 

flared ala. It features several anatomical landmarks, including the iliac crest, which 

is the superior border of the ilium and serves as an important site for muscle 

aDachment, such as the la>ssimus dorsi and internal and external obliques. The 

anterior superior iliac spine (ASIS) is a prominent bony landmark that is crucial for 

loca>ng pelvic >lt and measuring leg length discrepancies. Addi>onally, the 

arcuate line is a curved line that marks the transi>on between the true and false 

pelvis. The ischium forms the posteroinferior aspect of the pelvis and has key 

features such as the ischial tuberosity, which is the weight-bearing por>on of the 

ischium during siTng and serves as the aDachment point for the hamstrings and 

sacrotuberous ligament. The ischial spine is a projec>on that serves as an 

aDachment point for ligaments and muscles, including the sacrospinous ligament. 

The pubis cons>tutes the anterior por>on of the pelvic girdle and is divided into 

three parts: the pubic body, which ar>culates with the contralateral pubis at the 

pubic symphysis; the superior pubic ramus, which provides aDachment for the 
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pec>neus muscle and contributes to the pelvic brim; and the inferior pubic ramus, 

which joins with the ischium to form the ischiopubic ramus, an important 

structure in defining the pelvic outlet. 

The sacrum consists of five fused sacral vertebrae (S1-S5) and has several notable 

features, including the sacral promontory, which is the anterior edge of S1 and 

serves as an important anatomical landmark during pelvic examina>ons. The 

anterior and posterior sacral foramina allow the passage of the anterior and 

posterior rami of the sacral nerves, while the ala are the wing-like structures that 

ar>culate with the ilium at the sacroiliac joint. 

Finally, the coccyx is composed of three to five fused coccygeal vertebrae. It holds 

clinical significance in pelvic floor integrity and serves as an aDachment point for 

various ligaments and muscles, contribu>ng to the overall stability of the pelvic 

region. 

  h#ps://www.physio-pedia.com/Sacrotuberous_Ligament 

Nerves 

The sacral plexus, formed by the ventral rami of the first four sacral nerves (S1-S4), 

contributes to several major nerves. The S1 nerve provides motor innerva>on to 

the gluteus maximus and sensory innerva>on to the posterior aspect of the leg 
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and foot, while S2 and S3 innervate the pelvic floor muscles and contribute to the 

sensory supply of the perineum. The scia>c nerve, formed by the L4-S3 roots, is 

the largest nerve in the body, responsible for motor and sensory func>on in the 

lower limb. The pudendal nerve (S2-S4) provides sensory innerva>on to the 

perineum and motor innerva>on to the pelvic floor muscles and external 

genitalia. It further divides into the inferior rectal nerve, which innervates the anal 

sphincter, the perineal nerve, which innervates the muscles of the perineum, and 

the dorsal nerve of the penis or clitoris, which provides sensory innerva>on to the 

genitalia. 

  h#ps://anatomy.lexmedicus.com.au/collec?on/pelvis-hip 

The autonomic nervous system in the pelvis consists of sympathe>c and 

parasympathe>c components. Sympathe>c nerves originate from the 

thoracolumbar region (T10-L2), with the sympathe>c trunk traveling down to the 

pelvis to form the hypogastric nerve, which innervates pelvic organs. In contrast, 

parasympathe>c nerves originate from the sacral spinal cord (S2-S4) and include 

the pelvic splanchnic nerves, which carry sensory and autonomic fibers to pelvic 

viscera, such as the bladder and rectum. The inferior hypogastric plexus, formed 

by sympathe>c fibers from the hypogastric nerve and parasympathe>c fibers from 

the pelvic splanchnic nerves, provides autonomic innerva>on to pelvic organs. 
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Addi>onally, the coccygeal nerve supplies the skin over the coccyx and contributes 

to the innerva>on of the pelvic floor. 

  h#ps://www.researchgate.net/figure/Pelvic-nerve-anatomy-
The-sacral-spinal-nerves-contribute-to-the-lumbosacral-plexus-which_fig6_368275066 

Overall, the nerves of the pelvis and sacrum play essen>al roles in both sensory 

and motor func>ons, significantly influencing pelvic floor dynamics, lower limb 

movement, and visceral func>on, making this knowledge vital for physical therapy, 

pain management, and surgical interven>ons. 

Biomechanics 

The sacrum transfers the load from the vertebral column to the pelvis and lower 

extremi>es through the sacroiliac joints, which allow limited mo>on while 

providing stability. When standing or walking, the pelvis and sacrum effec>vely 

absorb and distribute forces generated during ac>vi>es, shi=ing weight from one 
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side of the pelvis to the other. The biomechanics of the pelvis include anterior and 

posterior pelvic >lt; anterior pelvic >lt occurs when the pelvis >lts forward, 

increasing lumbar lordosis and extending the hip joints, while posterior pelvic >lt 

involves >l>ng backward, decreasing lumbar lordosis and flexing the hips. Lateral 

pelvic >lt, where one side of the pelvis drops lower than the other, is common 

during walking and running, aiding in balance and efficient gait. The pelvis can also 

rotate around its ver>cal axis, which is crucial for ac>vi>es like walking and 

running. 

The sacrum helps absorb and distribute forces from weightbearing ac>vity, 

preven>ng excessive strain on any single structure. Several muscles aDach to the 

pelvis and sacrum, influencing its biomechanics. The gluteus maximus provides 

powerful hip extension and pelvic stability, while the hip flexors (iliacus and 

iliopsoas) assist in anterior pelvic >lt and hip flexion. Core muscles, including the 

rectus abdominis, obliques, and transverse abdominis, stabilize the pelvis and 

lumbar spine during movement, and the pelvic floor muscles support pelvic 

organs and maintain stability. 

E&ology 

References: 1, 7, 9 

The e>ology of sacral and pelvic ring injuries is mul>factorial and typically involves 

a combina>on of trauma>c events, anatomical considera>ons, and pre-exis>ng 

condi>ons. Understanding these factors is crucial for effec>ve diagnosis, 

treatment, and rehabilita>on.  

Motor Vehicle Accidents (MVAs) 

Motor vehicle accidents are one of the most common causes of pelvic ring 

injuries, accoun>ng for a substan>al percentage of cases. The mechanism of injury 
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typically involves impact forces. In a collision, the body experiences rapid 

decelera>on and impact forces that can lead to fractures. The pelvis, being a key 

weight-bearing structure, is par>cularly vulnerable to these forces. 

Different types of collisions can result in various injury paDerns. For example, 

frontal collisions o=en lead to direct impacts to the pelvis, while side-impact 

collisions can exert lateral forces, causing shearing injuries. Rollovers may result in 

complex injuries due to the combina>on of axial loading and lateral forces. Pelvic 

fractures from MVAs can be classified into different types based on the direc>on 

and nature of the forces involved. Sacral fractures are also common and o=en 

occur because of axial loading, where the weight of the body is transmiDed 

through the sacrum during a collision. It is important to note that MVAs may also 

lead to addi>onal injuries, such as lumbar spine fractures, abdominal organ 

injuries, and vascular damage, complica>ng the clinical picture and increasing the 

severity of overall trauma. 

Falls from Height 

Falls from significant heights represent another mechanism of high-energy trauma 

that can result in pelvic and sacral injuries. When an individual falls from a height, 

the force of impact can lead to axial loading on the pelvis. This occurs when the 

body strikes the ground ver>cally, transferring the impact force directly to the 

pelvic ring and sacrum. 

Common scenarios include falls from ladders, scaffolding, or buildings. In older 

adults, even falls from rela>vely low heights can be problema>c due to decreased 

bone density. The type of fracture o=en depends on the height of the fall and the 

posi>on of the body upon impact. Common injuries include compression fractures 

of the sacrum due to the axial load, as well as bilateral fractures when the pelvis is 

subjected to significant force, leading to instability. 

 17



Age is a crucial factor in these injuries; younger individuals are more likely to 

sustain severe injuries due to the higher impact forces involved, while older adults 

may experience fractures with less force because of weakened bone structures. 

Sports Injuries 

Certain high-impact or contact sports can lead to pelvic and sacral injuries due to 

the physical demands placed on athletes. In sports such as football, rugby, and 

hockey, collisions with other players or the ground can result in significant trauma 

to the pelvis. Tackle injuries or falls during gameplay may lead to acute fractures, 

while dynamic sports like gymnas>cs, mountain biking, skiing, and skateboarding 

involve movements that can put excessive stress on the pelvis and sacrum. 

In sports, common injuries include avulsion fractures, which occur when muscles 

aDached to the pelvis exert force during sudden movements, leading to fractures 

at their aDachment sites, such as the ischium or iliac crest. Stress fractures can 

also develop from repeated high-impact ac>vi>es, especially in athletes who may 

already have compromised bone health. Risk factors for these injuries can include 

poor condi>oning, inadequate warm-up, and pre-exis>ng injuries that increase 

suscep>bility to trauma. 

Industrial Accidents 

Work-related injuries involving heavy machinery or falls can also result in 

significant trauma to the pelvic region. Accidents involving cranes, forkli=s, or 

other heavy equipment can cause substan>al forces to be transmiDed to the 

pelvis. Being struck by or pinned under heavy machinery can lead to serious 

injuries, including fractures. In addi>on, workers may experience falls from height. 

Repe>>ve strain from tasks involving bending or li=ing may contribute to 

cumula>ve trauma, leading to degenera>ve changes or stress fractures over >me. 

Injuries in industrial seTngs can range from acute fractures resul>ng from a single 

 18



trauma>c event to chronic condi>ons stemming from repe>>ve mo>on or 

inadequate ergonomics, such as pelvic pain or instability. 

Risk Factors 

References: 3, 4 

Several comorbidi>es and pa>ent factors may lead to an increased risk of sacral 

and pelvic ring injury. This sec>on aims to explain these factors to help give 

context to e>ology and rehabilita>on >me frames for physical therapists and 

assistants.  

Osteoporosis 

Osteoporosis is a systemic skeletal disorder characterized by reduced bone density 

and deteriora>on of bone >ssue, which leads to an increased risk of fractures. 

Several factors contribute to osteoporosis, including age, hormonal changes, 

par>cularly in postmenopausal women, nutri>onal deficiencies, sedentary 

lifestyle, and smoking. As bone density decreases, the structural integrity of 

bones, including those in the pelvis and sacrum, becomes compromised, 

rendering them more briDle and suscep>ble to fractures even from rela>vely low-

energy trauma, such as a fall from standing height. In elderly popula>ons, pelvic 

fractures resul>ng from falls are common and o=en lead to significant morbidity 

and mortality. Hip fractures are especially prevalent among individuals with 

osteoporosis and frequently require surgical interven>on along with long-term 

rehabilita>on.  

Bone Diseases 

Certain bone diseases can weaken the pelvic bones, increasing the risk of 

fractures. Notable condi>ons include Paget’s disease, a chronic disorder that leads 
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to abnormal bone remodeling, resul>ng in enlarged and weakened bones. In the 

pelvis, Paget’s disease can create areas of increased vascularity and disorganized 

bone structure, making it more suscep>ble to fractures, especially under stress 

from falls or high-energy trauma. Pa>ents may present with pain, deformi>es, or 

complica>ons like osteosarcoma. Diagnos>c imaging may reveal characteris>c 

changes in bone density and structure.  

Another significant condi>on is metasta>c bone disease, which increases fracture 

risk. The pelvis is a common site for metasta>c lesions from cancers such as 

breast, prostate, or lung cancer. Pa>ents may experience localized pain, swelling, 

and changes in mobility, with imaging studies like X-rays, CT scans, or MRIs 

essen>al for iden>fying lesions and assessing bone integrity.  

Prior Injuries 

Previous injuries to the pelvis or sacrum can create areas of weakness that 

predispose individuals to re-injury or new fractures. If a prior fracture did not heal 

completely or properly, it may result in malunion or nonunion, where the bone 

does not heal back together as expected. These condi>ons can lead to chronic 

pain, instability, and a higher likelihood of subsequent fractures. Addi>onally, 

previous injuries may alter biomechanics, leading to compensatory movement 

paDerns that place addi>onal stress on specific areas of the pelvis.  

Types of Pelvic Ring Injuries 

References: 3, 10, 11 

Pelvic ring injuries can be classified based on the mechanism of injury, the stability 

of the fracture, and the specific anatomical structures involved. Understanding 

these types is crucial for diagnosis, treatment planning, and predic>ng poten>al 

complica>ons.  
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Stable Pelvic Ring Injuries 

Stable pelvic ring injuries involve fractures that do not disrupt the overall stability 

of the pelvic ring. These injuries are typically associated with lower-energy trauma 

and are less likely to lead to complica>ons, such as nerve damage or significant 

hemorrhage. Common examples of stable pelvic ring injuries include pubic ramus 

fractures, which are fractures of the inferior or superior pubic ramus, o=en seen in 

older adults due to falls. Another example is isolated iliac wing fractures, which 

involve fractures of the lateral aspect of the ilium without involvement of the 

sacrum or other pelvic structures. 

Unstable Pelvic Ring Injuries 

Unstable pelvic ring injuries occur when the pelvic ring is disrupted, leading to 

instability. These injuries o=en arise from high-energy trauma, such as motor 

vehicle accidents or falls from heights. Unstable injuries can result in significant 

complica>ons, including hemorrhage, nerve injury, and pelvic organ damage. 

Examples of unstable pelvic ring injuries include anterior-posterior compression 

injuries, which occur when forces compress the pelvis from the front to the back, 

leading to separa>on at the pubic symphysis and poten>ally involving the sacrum. 

Another example is lateral compression injuries, o=en causing fractures of the 

pubic rami and possible ilium fractures, with disrup>on of the sacroiliac joints. 

Ver>cal shear injuries are also classified as unstable, characterized by ver>cal 

displacement of the pelvis, o=en seen in high-energy trauma, leading to 

significant instability and disrup>on of the sacroiliac joints. 

Combined Pelvic Ring Injuries 

Combined pelvic ring injuries involve a combina>on of mechanisms, such as both 

APC and LC forces ac>ng on the pelvis simultaneously. These injuries can present 

with complex paDerns of instability and are o=en associated with severe so= 
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>ssue and neurovascular injuries. An example is fracture-disloca>on of the 

sacroiliac joint, which occurs when the sacroiliac joint is disrupted in conjunc>on 

with fractures of the pelvic ring, leading to severe instability and poten>al 

neurological complica>ons. Addi>onally, complex pelvic ring injuries may involve 

mul>ple fractures across the pelvic ring and can include fractures of the 

acetabulum, ilium, and sacrum, o=en requiring comprehensive surgical 

interven>on. 

Acetabular Injuries 

Acetabular fractures, while some>mes considered separately from pelvic ring 

injuries, can be closely related to pelvic ring stability. These fractures can occur 

due to similar high-energy mechanisms and may be associated with instability in 

the pelvic ring. Examples of acetabular injuries include transverse acetabular 

fractures, which involve a fracture line that traverses the acetabulum and o=en 

leads to joint instability. Another type is posterior wall fractures, which involve a 

fracture of the posterior wall of the acetabulum and can affect hip joint stability. 

Types of Sacral Fractures 

References: 12, 13 

There are two different main methods to classify sacral fractures. These are the 

Denis Classifica>on and the AOSpine classifica>on. Being familiar with both will 

help PTs and PTAs understand the injuries their pa>ents with sacral fractures have 

sustained.  

Denis ClassificaMon 

The Denis classifica>on is a widely recognized system for categorizing sacral 

fractures based on their anatomical loca>on and the poten>al for neurological 
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injury. Developed by Dr. Paul Denis in 1983, this classifica>on system divides sacral 

fractures into three dis>nct types, which helps in guiding management and 

predic>ng pa>ent outcomes. 

Zone 1: Lateral Zone 

Zone 1 encompasses the lateral aspects of the sacrum, specifically the sacral 

wings or alae. Fractures in this zone are typically stable and may not significantly 

compromise the integrity of the sacral canal. They o=en involve single fractures 

without displacement, making them less complex than fractures in other zones. 

Clinically, Zone 1 fractures are less likely to cause neurological deficits due to their 

distance from the neural structures located in the central sacrum. Treatment for 

these fractures usually involves conserva>ve measures, including pain 

management and ac>vity modifica>on, allowing for a favorable prognosis without 

the need for surgical interven>on. 

Zone 2: Central Zone 

Zone 2 includes the central por>on of the sacrum, where the sacral canal resides, 

and may involve fractures through the sacral body. Fractures in this zone can be 

more complex, with poten>al horizontal, ver>cal, or transverse or U-type fracture 

paDerns that may compromise the stability of the sacrum. Due to their proximity 

to the nerve roots within the sacral canal, Zone 2 fractures carry a higher risk of 

neurological compromise. Pa>ents may present with symptoms such as radicular 

pain, weakness, or bowel and bladder dysfunc>on. Careful evalua>on with 

imaging studies is essen>al for these injuries, and surgical interven>on may be 

required, especially in cases involving significant displacement or neurological 

deficits. 
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Zone 3: Medial Zone 

Zone 3 consists of the medial aspects of the sacrum, which is closer to the sacral 

midline and includes the sacral foramina. Fractures in this zone are o=en 

associated with high-energy trauma and can result in significant instability. The 

loca>on of Zone 3 fractures poses a risk for compression of the sacral nerve roots, 

leading to neurological symptoms such as radicular pain, weakness, or 

disturbances in bowel and bladder func>on. Management of these fractures 

frequently requires surgical interven>on to stabilize the fracture and relieve any 

neural compression, making them more complex than those in the other zones. 

Careful monitoring and follow-up are essen>al to ensure op>mal recovery and 

minimize long-term complica>ons. 

AOSpine ClassificaMon 

The AOSpine classifica>on for sacral fractures is a systema>c framework that 

categorizes sacral fractures based on their anatomical characteris>cs, stability, and 

the presence of neurological deficits. This classifica>on is part of the broader 

AOSpine classifica>on system and provides a standardized language for healthcare 

professionals to communicate effec>vely about these injuries. The classifica>on 

divides sacral fractures into three main types: A, B, and C, with further 

subdivisions based on specific fracture characteris>cs. 

Type A: Stable Sacral Fractures 

Type A fractures are characterized by stable, isolated fractures of the sacrum, 

which do not involve significant displacement or compromise of the sacral canal. 

This category includes subtypes such as A1, which refers to isolated sacral alar 

(wing) fractures, and A2, which denotes non-displaced fractures of the sacral 

body. Typically resul>ng from low-energy trauma, such as falls from standing 

height, these fractures are par>cularly common in older adults with compromised 
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bone density. Due to their stable nature, Type A fractures generally do not lead to 

neurological deficits. Management is usually conserva>ve, focusing on pain 

control and ac>vity modifica>on, allowing for a favorable prognosis. 

Type B: Unstable Sacral Fractures 

Type B fractures are classified as unstable injuries that may involve both sides of 

the sacrum or exhibit significant displacement. This category includes subtypes 

B1, which consists of unilateral sacral fractures with instability, and B2, which 

refers to bilateral sacral fractures. O=en associated with high-energy trauma, such 

as motor vehicle accidents or falls from heights, Type B fractures can compromise 

the integrity of the sacral canal. Pa>ents with these fractures may present with 

neurological symptoms due to poten>al nerve root involvement. As a result, 

management o=en requires surgical interven>on to stabilize the fracture and 

prevent further complica>ons. 

Type C: Complex Sacral Fractures 

Type C fractures represent complex and severely unstable injuries that involve 

both the sacrum and the pelvic ring, leading to significant instability and the 

poten>al for neurological injury. This category includes subtypes such as C1, which 

refers to fractures with ver>cal shear mechanics, and C2, which denotes fractures 

associated with high-grade pelvic ring injuries. Type C fractures are commonly 

caused by high-energy impacts and complex trauma mechanisms, such as falls 

from heights or severe motor vehicle collisions. Given their poten>al for instability 

and neurological compromise, Type C fractures generally require surgical 

interven>on to stabilize the injury and relieve any neural compression. 

 25



Sec&on 1 Key Words 

Lumbosacral Plexopathy – A neurological condi>on characterized by dysfunc>on 

or damage to the lumbosacral plexus 

Morel-Lavallée Lesions – A type of closed so= >ssue injury characterized by the 

separa>on of skin and underlying fascia, leading to the forma>on of a poten>al 

space filled with lympha>c fluid 

Denis Classifica?on – A widely used framework for categorizing sacral fractures 

based on their loca>on and severity 

Sec&on 1 Summary 

Injuries to the sacrum and pelvic ring represent significant damage to the crucial 

structures that provide support for the spine and facilitate weight-bearing and 

movement. Although these injuries are rela>vely uncommon, they can have 

serious consequences, par>cularly in high-impact situa>ons such as car accidents 

or falls. For older adults with compromised bone density, even minor falls can 

result in fractures in this area. Addi>onally, pelvic injuries are frequently 

associated with other complica>ons, including damage to internal organs or the 

spine, complica>ng treatment efforts. Given the cri>cal role the sacrum and pelvic 

ring play in stabilizing the body and enabling mobility, any injury to these areas 

can severely impact a pa>ent's func>onal abili>es. A thorough understanding of 

the relevant anatomy, common causes, and types of injuries is essen>al for 

physical therapists to develop effec>ve treatment plans aimed at enhancing 

recovery and restoring mobility. 
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Medical Management 
Ini>al medical management o=en focuses on stabiliza>on, pain control, and 

assessment of associated injuries. Depending on the nature of the injury, whether 

stable or unstable, therapeu>c strategies may include non-opera>ve management 

with physical therapy and ac>vity modifica>ons or surgical interven>on to restore 

pelvic stability and prevent further complica>ons. Understanding the principles of 

medical management in these cases is essen>al for PTs and PTAs involved in the 

care and rehabilita>on of affected pa>ents, ensuring a holis>c approach to 

recovery and the restora>on of func>on. 

Imaging 

References: 9 

The evalua>on of sacral and pelvic ring injuries typically involves a combina>on of 

imaging modali>es, including radiographs (X-rays), computed tomography (CT), 

and magne>c resonance imaging (MRI). Each imaging technique provides dis>nct 

informa>on that is crucial for accurate diagnosis and treatment planning. 

Radiographs (X-rays) 

Radiographs, or X-rays, serve as the ini>al imaging modality for assessing sacral 

and pelvic ring injuries due to their accessibility and speed. Standard pelvic X-rays 

typically include anteroposterior (AP), inlet, and outlet views to evaluate the 

pelvic ring and sacrum comprehensively. These images can reveal fractures of the 

ilium, pubis, ischium, and sacrum, as well as assess the alignment and integrity of 

the pelvic ring. X-rays can iden>fy displacement and instability in the pelvic 

structure, which is crucial for determining treatment strategies. However, they 

have limita>ons; subtle or occult fractures, especially in the sacrum, may be 

missed, necessita>ng further imaging for a complete assessment. 
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Computed Tomography (CT) 

Computed tomography (CT) is a more advanced imaging technique that provides 

detailed cross-sec>onal images of the pelvis and sacrum, making it highly effec>ve 

in evalua>ng complex injuries. CT scans can detect fractures that may not be 

visible on standard X-rays, offering high sensi>vity for assessing the extent and 

type of pelvic ring injuries. They can delineate fracture paDerns, helping 

differen>ate between stable and unstable injuries and allowing for the evalua>on 

of associated injuries to adjacent structures, such as the acetabulum and sacroiliac 

joints. Addi>onally, CT is invaluable in surgical planning, as it provides a clear 

three-dimensional view of the fracture anatomy, facilita>ng the development of 

appropriate interven>on strategies. 

MagneMc Resonance Imaging (MRI) 

Magne>c resonance imaging (MRI) is par>cularly useful for assessing so= >ssue 

injuries and bone marrow changes associated with sacral and pelvic ring fractures. 

MRI excels at detec>ng bone marrow edema, which may indicate microfractures 

or stress injuries that are not visible on X-rays or CT scans. It can also evaluate 

associated so= >ssue injuries, including damage to muscles, ligaments, and 

neurovascular structures around the pelvis, which is essen>al for understanding 

the full impact of the injury. While MRI is not typically used as a first-line imaging 

modality for acute trauma, it plays a significant role in the follow-up of pa>ents 

with suspected complica>ons, chronic pain, or in pre-surgical evalua>ons, 

providing cri>cal informa>on that can influence treatment decisions. 

Surgical Management 

References: 12–16 
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The surgical management of sacral and pelvic ring injuries is cri>cal for restoring 

stability, func>on, and quality of life in pa>ents with significant trauma. These 

injuries can result in complex fractures that disrupt the pelvic ring and sacrum, 

o=en leading to instability, pain, and in some cases, neurological deficits due to 

nerve root compression. Various surgical techniques are employed depending on 

the fracture paDern, degree of instability, and presence of neurovascular 

compromise. 

Percutaneous Screw FixaMon 

Percutaneous screw fixa>on is a minimally invasive surgical technique used to 

stabilize fractures in the sacrum and pelvic ring. This technique is especially 

beneficial for fractures involving the sacroiliac joint, sacral fractures, and 

disrup>ons of the posterior pelvic ring. The procedure is performed by inser>ng 

screws through small incisions in the skin, using imaging guidance such as 

fluoroscopy or CT-based naviga>on. The screws are directed into the sacrum, 

ilium, or both, depending on the specific injury and the stabiliza>on required.  

The primary advantage of percutaneous screw fixa>on is its minimally invasive 

nature. The use of small incisions significantly reduces so= >ssue disrup>on, 

leading to faster recovery >mes, less postopera>ve pain, less blood loss, and a 

lower risk of infec>on compared to open surgical techniques. This approach is 

par>cularly beneficial in pa>ents with complex pelvic ring injuries who may not be 

able to tolerate more extensive open surgeries due to their overall condi>on. 

Percutaneous screw fixa>on also provides strong and stable fixa>on, allowing 

early mobiliza>on and rehabilita>on, which contributes to beDer long-term 

func>onal outcomes.  

One of the primary risks of percutaneous screw fixa>on is the possibility of nerve 

injury. Another complica>on is the malposi>oning of screws. Even with imaging 

guidance, screws can inadvertently be placed in undesirable loca>ons, such as 

 29



penetra>ng the sacral foramina (which house the nerve roots). Hardware failure is 

another poten>al issue, par>cularly if the fracture fails to heal or the screws 

become loose. Finally, deep infec>ons or hardware-related infec>ons can occur 

and may require further surgical interven>on. 

Posterior Tension Band PlaMng 

Posterior tension band pla>ng is a surgical technique used to stabilize the 

posterior pelvic ring, which includes the sacrum, the sacroiliac joints, and the 

posterior iliac crest. Posterior tension band pla>ng restores this stability by 

applying a strong, rigid fixa>on across the disrupted area, mimicking the natural 

tension band effect that supports weight transfer through the pelvis. The 

technique involves placing a metal plate along the posterior aspect of the pelvis, 

usually anchored with screws into the ilium or sacrum. This plate acts as a tension 

band, holding the bones in place and allowing for proper alignment and healing. 

This method is par>cularly useful in pa>ents with unstable posterior pelvic ring 

injuries, such as sacroiliac joint disrup>ons or sacral fractures with posterior 

displacement. 

The primary benefit of posterior tension band pla>ng is restoring the structural 

integrity and stability of the pelvis. This technique allows for beDer load 

distribu>on across the pelvis, enabling the pa>ent to bear weight earlier and more 

safely, shortening recovery >me. In addi>on, tension band pla>ng provides a rigid 

fixa>on, reducing the likelihood of further displacement or malalignment of the 

fractured bones. It is par>cularly beneficial in cases where nonopera>ve 

treatment or less invasive op>ons (such as percutaneous fixa>on) are not 

sufficient to achieve adequate stability.  

One of the primary complica>on concerns is the risk of infec>on, par>cularly 

because this technique requires an open approach, which involves a larger 

incision and more so= >ssue disrup>on compared to percutaneous methods. 
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Infec>ons can occur in the wound or around the hardware, some>mes 

necessita>ng addi>onal surgery for debridement or hardware removal. Hardware-

related issues can also arise, such as plate or screw loosening, breakage, or 

malposi>on. Addi>onally, the posterior pelvis contains cri>cal neurovascular 

structures, such as the scia>c nerve and blood vessels, which are at risk of injury 

during the surgical procedure. Another poten>al complica>on is nonunion or 

delayed union of the fracture. If the fracture does not heal properly or in a >mely 

manner, the pa>ent may experience prolonged pain and disability, which can lead 

to the need for further surgical interven>on.  

Iliosacral and Lumbopelvic FixaMon 

Iliosacral fixa>on involves the inser>on of screws across the sacroiliac joint from 

the ilium into the sacrum. This procedure stabilizes the sacroiliac joint by 

compressing the bones together, maintaining alignment and preven>ng further 

displacement. It can be done either percutaneously or through an open approach, 

depending on the fracture paDern and the degree of instability. Lumbopelvic 

fixa>on is a more extensive procedure that incorporates both the lumbar spine 

and the pelvis. It involves the placement of screws into the pedicles of the lumbar 

vertebrae (usually L4 or L5) and extending them into the ilium or sacrum. These 

screws are connected by rods to create a solid construct that links the spine and 

pelvis, providing addi>onal stability for fractures that involve the sacrum or lower 

lumbar spine. This technique is par>cularly useful in cases of sacral fractures with 

ver>cal instability or severe pelvic ring injuries that cannot be managed with 

iliosacral screws alone. 

Iliosacral and lumbopelvic fixa>on offer enhanced biomechanical stability 

compared to less invasive methods, making them ideal for fractures involving 

ver>cal shear forces or significant displacement. This stability ensures that the 

pelvic ring or sacral fracture remains in place during the healing process, reducing 
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the risk of malalignment. Both techniques are versa>le. Iliosacral screws can 

stabilize both sacral fractures and sacroiliac joint disrup>ons, while lumbopelvic 

fixa>on provides a comprehensive solu>on for injuries involving the pelvis and 

lower spine. Lumbopelvic fixa>on is especially effec>ve in managing spinopelvic 

dissocia>on, where the sacrum is split from the rest of the spine. The strong 

fixa>on provided by these techniques allows for earlier weight-bearing and 

rehabilita>on. In cases where sacral fractures result in nerve compression or 

spinopelvic instability, lumbopelvic fixa>on can reduce the risk of long-term 

neurological deficits by stabilizing the spine and sacrum. This is par>cularly 

important in fractures that involve the sacral nerve roots and condi>ons like cauda 

equina syndrome. 

Nerve injury is a significant risk during iliosacral or lumbopelvic screw placement 

due to the proximity of the sacral nerve roots and the scia>c nerve. If screws are 

placed incorrectly, they can compress or injure the nerve roots, leading to sensory 

or motor deficits, pain, or dysfunc>on. Hardware failure is another poten>al 

complica>on. Despite the strength of these constructs, screws or rods can loosen, 

break, or fail, par>cularly in pa>ents with poor bone quality, such as those with 

osteoporosis. Hardware failure may compromise fixa>on and lead to further 

displacement of the fracture, requiring revision surgery. Infec>on is a concern, 

especially with lumbopelvic fixa>on, as it requires an open approach and more 

extensive >ssue dissec>on than percutaneous methods.  

Decompression of Neural Elements 

Decompression of neural elements is a surgical interven>on performed when 

sacral or pelvic ring fractures result in the compression of nerve roots or other 

neural structures, leading to neurological symptoms. These injuries can cause 

impingement or entrapment of the sacral nerve roots, o=en resul>ng in severe 

pain, sensory or motor deficits, or even bladder and bowel dysfunc>on. The goal 
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of neural decompression is to relieve the pressure on these structures, restore 

neurological func>on, and prevent long-term disability. This procedure typically 

involves removing bone fragments, hematomas, or so= >ssue that are 

compressing the neural elements. In sacral fractures, par>cularly those involving 

the sacral foramina or sacral canal, bony fragments may press on the sacral nerve 

roots. The surgeon may perform a laminectomy or foraminotomy to create space 

for the nerves and alleviate pressure. In severe cases, this procedure may be 

combined with stabiliza>on techniques such as lumbopelvic fixa>on or sacral 

screw placement to ensure the fracture is immobilized and the decompressed 

nerves are protected from further injury. 

The primary benefit of decompression of neural elements is the relief of 

neurological symptoms caused by nerve root compression. Pa>ents o=en present 

with pain, weakness, numbness, or loss of func>on in the lower limbs, as well as 

bladder or bowel dysfunc>on in severe cases (cauda equina syndrome). By 

surgically decompressing the nerve roots, these symptoms can be alleviated, and 

the risk of permanent neurological damage can be minimized.  

Decompression of neural elements, like any surgical procedure, carries certain 

risks and poten>al complica>ons. One of the primary concerns is further nerve 

injury during surgery. This could result in new or worsened neurological 

symptoms, including paralysis or loss of func>on in the lower limbs. Infec>on is 

another poten>al complica>on, especially since decompression o=en involves 

open surgery to expose the nerves and remove compressive elements. Another 

possible complica>on is cerebrospinal fluid leakage. During the decompression 

procedure, par>cularly if a laminectomy is performed, there is a risk of 

inadvertently puncturing the dura. This can result in a CSF leak, which may cause 

headaches, nausea, and an increased risk of infec>on, and it may require further 

surgical interven>on to repair the dural tear. Post-surgical instability of the spine 
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or pelvis can also occur a=er decompression due to removing bone and 

compromising structural stability.  

Nonsurgical Management 

References: 1, 17 

For certain stable sacral and pelvic ring injuries, or when surgical interven>on is 

not appropriate or necessary, nonsurgical management can be effec>ve in 

promo>ng healing and reducing pain. These conserva>ve treatments are aimed at 

stabilizing the injury, minimizing discomfort, and allowing the body to heal 

naturally. The goal is to op>mize biomechanical, sacral, pelvic, and alignment and 

to minimize neurologic impact.  

Pain Management 

Effec>ve pain control is essen>al in the nonsurgical management of sacral and 

pelvic ring injuries, especially given the pain associated with these injuries. Pain 

management may involve nonsteroidal an>-inflammatory drugs, such as 

ibuprofen or naproxen, to help reduce inflamma>on and pain in the acute phase. 

In cases of severe pain, short-term use of opioids may be necessary, but these 

medica>ons should be used cau>ously to avoid dependence and side effects. 

Muscle relaxants may also be prescribed to relieve muscle spasms, which are 

common due to the body's aDempt to stabilize the injured area. Addi>onally, local 

anesthe>c injec>ons or nerve blocks can provide temporary pain relief, 

par>cularly in cases of sacral fractures where nerve root irrita>on is involved. 

Bracing and Support Devices 

Pelvic binders or braces can be used to immobilize the pelvis and support the 

healing process, but not to excess due to the poten>al development of 
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compensatory muscle paDerns. A pelvic binder is a circumferen>al device that 

compresses the pelvis and provides stability by limi>ng movement in the fracture 

area. It is commonly used in the early stages of treatment, par>cularly for 

fractures with minor displacement or those caused by low-energy mechanisms, 

such as falls. Addi>onally, sacroiliac belts or custom-made ortho>cs may be used 

to support the sacroiliac joint and reduce stress on the pelvis during ambula>on. 

These devices help distribute weight more evenly across the pelvis, reducing pain 

and enhancing mobility. 

Pharmacological Osteoporosis Treatment 

If the pelvic or sacral injury is associated with osteoporosis, pharmacological 

treatment aimed at improving bone density is a cri>cal aspect of management. 

Medica>ons such as bisphosphonates or denosumab may be prescribed to slow 

bone resorp>on and strengthen the bones. Calcium and vitamin D 

supplementa>on are also important to promote bone health and aid in fracture 

healing. 

AcMvity ModificaMon and Lifestyle Changes 

For pa>ents with stable pelvic or sacral injuries, lifestyle and ac>vity modifica>ons 

are o=en recommended to reduce stress on the healing bones. This might include 

avoiding ac>vi>es that place excessive strain on the pelvis, such as heavy li=ing, 

high-impact exercises, or prolonged standing. Pa>ents are typically encouraged to 

gradually increase their ac>vity levels as the healing process progresses. Lifestyle 

changes, such as smoking cessa>on and maintaining a healthy weight, can also 

posi>vely influence bone healing. Smoking impairs bone healing by reducing 

blood flow and nutrient delivery to the fracture site, while maintaining a healthy 

weight reduces stress on the pelvis during the recovery period. 
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NutriMonal Support 

Proper nutri>on plays a key role in bone healing. Ensuring adequate intake of 

protein, calcium, and vitamin D is essen>al for bone health and repair. A balanced 

diet that provides all the necessary nutrients can support the body’s natural 

healing mechanisms and reduce the risk of complica>ons such as delayed union or 

nonunion. In cases of severe injury or in pa>ents with addi>onal nutri>onal needs, 

dietary supplements or consulta>on with a nutri>onist may be recommended to 

op>mize bone healing. 

Prognosis 

References: 12 

The prognosis of sacral and pelvic ring injuries varies based on several factors, 

including the type and severity of the injury, pa>ent age and health, associated 

injuries, and the >meliness of treatment. Stable fractures typically have a 

favorable prognosis, o=en healing well with conserva>ve management. In 

contrast, unstable injuries requiring surgical interven>on may have a more 

complex recovery process and a higher risk of complica>ons, such as nonunion or 

malunion. Younger pa>ents generally experience beDer outcomes than older 

adults, who may have underlying health issues that complicate recovery. The 

presence of associated injuries, par>cularly to the spine or nerves, can nega>vely 

impact prognosis, especially if nerve damage occurs. 

Timely and effec>ve treatment is cri>cal for favorable outcomes. Early stabiliza>on 

and appropriate management can reduce the risk of complica>ons and chronic 

pain. Rehabilita>on is also vital; those who par>cipate in tailored programs tend 

to achieve beDer func>onal recovery. Most pa>ents can expect to return to their 

previous ac>vity levels, especially with stable injuries. However, some may 
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experience chronic pain or complica>ons like post-trauma>c arthri>s. Regular 

follow-up is essen>al for monitoring recovery and addressing any issues. 

Sec&on 2 Key Words 

Percutaneous Screw Fixa?on – A minimally invasive surgical technique used to 

stabilize fractures or injuries, par>cularly in areas like the pelvis or spine 

Posterior Tension Band Pla?ng – A surgical technique used to stabilize fractures, 

par>cularly those of the pelvic ring and certain spinal injuries 

Iliosacral and Lumbopelvic Fixa?on - Surgical techniques used to stabilize the 

pelvis and lower spine, par>cularly in cases of fractures, instability, or deformi>es 

Sec&on 2 Summary 

Medical management focuses on stabiliza>on, pain control, and assessment of 

associated injuries. Management strategies may include non-opera>ve 

management with physical therapy and ac>vity modifica>ons or surgical 

interven>on to restore pelvic stability and prevent further complica>ons. 

Understanding the principles of medical management, whether surgical or 

nonsurgical, in these cases is essen>al for PTs and PTAs involved in the care and 

rehabilita>on of affected pa>ents, ensuring a whole-person approach to 

rehabilita>on. 

Physical Therapy Management 
A comprehensive physical therapy approach is essen>al for addressing not only 

the physical impairments associated with the injury but also the psychological and 

social factors that can influence recovery. Physical therapists should u>lize a 
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mul>faceted treatment strategy that includes thorough assessment, pain 

management, strengthening and stabiliza>on exercises, gait training, and 

educa>on on body mechanics and ac>vity modifica>on. By employing evidence-

based interven>ons and fostering a collabora>ve rela>onship with pa>ents, 

physical therapists aim to op>mize healing, enhance func>onal outcomes, and 

improve overall quality of life for individuals recovering from sacral and pelvic ring 

injuries. 

Examina&on 

References: 4, 17, 18 

The examina>on of pa>ents with sacral and pelvic ring injuries is a cri>cal first 

step in the physical therapy management process, as it provides essen>al 

informa>on for developing an effec>ve treatment plan. These injuries, o=en 

resul>ng from trauma or high-impact ac>vi>es, can lead to significant func>onal 

impairments, pain, and altered mobility. A comprehensive examina>on involves a 

thorough pa>ent history to understand the mechanism of injury, as well as an 

assessment of pain characteris>cs and prior medical history. Physical therapists 

then conduct a detailed physical evalua>on, focusing on strength, range of 

mo>on, neurologic func>on, vascular status, and pelvic alignment. 

PaMent History 

The pa>ent's history is a cri>cal star>ng point for the examina>on process, as it 

provides insights into the mechanism and context of the injury. Understanding 

how the injury occurred, whether through trauma from a fall, a motor vehicle 

accident, or during a sports ac>vity, can help assess the severity of the injury and 

iden>fy any poten>al associated injuries. It is also essen>al to document when the 

symptoms first appeared, including the progression of the pain and any changes in 
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its intensity or loca>on over >me. Gathering detailed informa>on about the 

characteris>cs of the pain, such as its specific loca>on, quality (whether it is sharp, 

dull, or radia>ng), and any factors that aggravate or alleviate the discomfort, can 

aid in formula>ng an appropriate treatment plan. Addi>onally, the clinician should 

inquire about the pa>ent's medical history, including any previous injuries, 

surgeries, or underlying condi>ons, such as osteoporosis or rheumatoid arthri>s, 

which may impact recovery and rehabilita>on outcomes. 

Strength Assessment 

Assessing muscle strength is a fundamental aspect of the examina>on, par>cularly 

in evalua>ng the func>onal capabili>es of the pa>ent. The clinician should focus 

on key muscle groups relevant to the pelvic and lower extremity func>on. This 

includes assessing the strength of the hip abductors and adductors, hip flexors and 

extensors, as well as the core stabilizers, which play a crucial role in maintaining 

pelvic stability and proper posture. Func>onal strength tes>ng can also be 

incorporated to evaluate how strength deficits affect the pa>ent's mobility and 

ac>vi>es of daily living. For instance, movements such as squaTng, bridging, and 

single-leg stance can help iden>fy specific weaknesses and compensatory paDerns 

that may have developed due to the injury. 

Range of MoMon (ROM) 

A comprehensive assessment of ROM is vital for understanding the func>onal 

limita>ons imposed by sacral and pelvic ring injuries. The clinician should measure 

both ac>ve and passive ROM in the hips and lumbar spine to iden>fy any 

restric>ons and areas of discomfort that may be contribu>ng to the pa>ent's pain 

and func>onal limita>ons. In the hip joint, it is essen>al to evaluate all planes of 

mo>on, including flexion, extension, abduc>on, adduc>on, as well as internal and 

external rota>on. Similarly, the lumbar spine should be assessed for flexion, 
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extension, lateral bending, and rota>on. These measurements will provide 

valuable informa>on regarding the extent of mobility impairment and can guide 

the selec>on of appropriate therapeu>c interven>ons aimed at restoring normal 

mo>on. 

Neurologic EvaluaMon 

A thorough neurologic evalua>on is cri>cal to rule out any poten>al nerve 

involvement associated with sacral and pelvic ring injuries. This assessment should 

include a sensory examina>on to evaluate the pa>ent's sensa>on in the lower 

extremi>es. Clinicians can assess sensory modali>es such as light touch, pinprick, 

and propriocep>on to iden>fy any deficits that may indicate nerve injury or 

dysfunc>on. Reflex tes>ng is also important, par>cularly the assessment of deep 

tendon reflexes such as the patellar and Achilles reflexes, which can provide 

insights into the integrity of the neurological pathways. Addi>onally, the clinician 

should evaluate the strength and control of lower extremity muscles to iden>fy 

any motor func>on deficits that may affect the pa>ent's mobility and overall 

rehabilita>on process. 

Vascular Assessment 

The vascular assessment is essen>al for ensuring that the pa>ent has adequate 

blood flow to the lower extremi>es, which can impact healing and recovery. The 

clinician should check for the presence of pulses in the lower extremi>es, 

specifically the dorsalis pedis and posterior >bial pulses, to assess vascular 

integrity. Capillary refill >me can be evaluated in the toes to gauge perfusion and 

circulatory status. Furthermore, inspec>ng for signs of swelling and edema in the 

pelvic and lower limb regions is crucial, as these can indicate vascular 

compromise, inflamma>on, or other complica>ons associated with the injury. By 

carefully evalua>ng vascular status, the clinician can make informed decisions 

 40



about the pa>ent's treatment plan and any necessary referrals for further 

evalua>on. 

Pelvic Tilt Angle 

Measuring the pelvic >lt angle is an important component of the physical therapy 

examina>on, as it can provide valuable informa>on about the pa>ent's posture, 

spinal alignment, and overall biomechanical func>on. The clinician can assess the 

pelvic >lt angle using a goniometer or inclinometer during standing or supine 

posi>ons, which helps to understand the rela>onship between pelvic posi>oning 

and the pa>ent's pain or func>onal limita>ons. Evalua>ng pelvic >lt can reveal 

compensatory strategies the pa>ent may be using to manage discomfort, and it 

can help iden>fy poten>al areas of interven>on, such as muscle imbalances or 

postural correc>ons. Understanding the pelvic >lt angle not only aids in 

establishing baseline measurements but also allows for monitoring progress 

throughout the rehabilita>on process. 

Short Term Plan of Care 

References: 9, 19 

The primary objec>ves during the ini>al phase of rehabilita>on are to control pain 

and inflamma>on, protect the injured pelvic and sacral structures, and prevent 

decondi>oning. Physical therapy in the short term will occur across many prac>ce 

seTngs, beginning in acute care a=er surgery and ending in home health or 

outpa>ent orthopedic care. This phase lasts four to six weeks.  

Pain Management 

Pain management is a cri>cal focus early in the rehabilita>on process. Modali>es 

such as ice, heat, and TENS can help control pain and inflamma>on. Proper 
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posi>oning with pillows is also important to support the pelvis and reduce 

mechanical stress on the sacrum. Pa>ent educa>on on rest and avoiding 

prolonged bed rest helps minimize s>ffness and discomfort. 

AcMvity ModificaMon & Weight-Bearing PrecauMons 

Following the physician’s recommenda>ons, pa>ents may need to adhere to non-

weight-bearing (NWB) or par>al weight-bearing (PWB) restric>ons. Assis>ve 

devices such as walkers or crutches can help reduce load on the injured 

structures. Teaching safe transfers and func>onal mobility ensures that the pa>ent 

maintains mobility without compromising the healing process. 

Early Exercises 

Early in recovery, light exercises are necessary to prevent joint s>ffness and 

maintain circula>on. These may include ankle pumps, heel slides, and gentle knee 

flexion and extension while in a supine posi>on. Pelvic >lts (if pain-free) can be 

introduced to ac>vate the core muscles gently. Incorpora>ng deep breathing 

exercises enhances circula>on and prevents respiratory complica>ons. Gluteal and 

quadriceps sets are useful to maintain strength in the lower extremi>es. Core 

ac>va>on exercises can improve pelvic stability without overloading the sacral 

region. Maintaining aerobic fitness is essen>al, even during periods of limited 

mobility. Upper body ergometry or seated exercises can be used to support 

cardiovascular health without placing stress on the pelvis. These ac>vi>es also 

help prevent decondi>oning during the early recovery phase. 

Gait Training 

If weight-bearing is permiDed, gradual gait training can begin. Pa>ents should 

progress cau>ously from NWB to PWB, ensuring proper use of assis>ve devices 
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and focusing on even weight distribu>on. Emphasis on postural control and safe 

movement paDerns will minimize further injury. 

Expected Outcomes  

By the end of this phase, pa>ents should experience reduced pain and 

inflamma>on, improved mobility with or without assis>ve devices, and preven>on 

of complica>ons such as muscle atrophy or deep vein thrombosis (DVT). The goal 

is to restore basic func>onal independence while following weight-bearing 

restric>ons to protect the injured structures. 

Long Term Plan of Care 

References: 9, 18 

The long-term phase of rehabilita>on focuses on progressive strengthening, 

restoring func>onal movement, improving mobility, and achieving full 

independence. The dura>on may vary from six weeks to six months or more, 

depending on the severity of the injury, surgical interven>ons, and the pa>ent’s 

recovery speed.  

Strengthening and Muscle Re-EducaMon 

Progressive resistance exercises are introduced to rebuild the strength of the 

lower extremity and core muscles. Strengthening is based upon their presenta>on 

and may progress from isometric to total body movements through space. Typical 

func>onal strengthening movements such as squats, lunges, and step-ups are 

recommended and help the pa>ent prepare for real-world ac>vi>es. Core stability 

training, such as planks, dead bugs, and side bridges, improves pelvic control and 

prevents future injuries. If pelvic dysfunc>on is present, pelvic floor exercises are 

incorporated to restore normal func>on. 
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Mobility and Flexibility Training 

During this phase, joint mobiliza>on techniques target the hips, lumbar spine, and 

pelvic region to restore full ROM. Stretching exercises for the hamstrings, hip 

flexors, and quadriceps address any >ghtness caused by prolonged immobility or 

compensatory movements. Postural alignment exercises may be introduced to 

correct any imbalances in the pelvis and spine. Again careful considera>on should 

be given especially if there is history of a fracture or there is extensive so= >ssue 

damage.  

Gait Training and PropriocepMve Exercises 

As the pa>ent transi>ons to full weight-bearing, gait retraining focuses on 

improving walking paDerns and achieving proper weight distribu>on. Balance 

exercises, such as single-leg stands, unstable surfaces, and tandem walking, help 

rebuild propriocep>on and stability. Weaning off assis>ve devices is done 

gradually, ensuring the pa>ent regains confidence and control during movement. 

Cardiovascular CondiMoning 

To rebuild endurance, pa>ents engage in low-impact aerobic ac>vi>es such as 

swimming, sta>onary biking, or using an ellip>cal. For more ac>ve individuals, 

sports-specific ac>vi>es like running and agility drills are gradually reintroduced 

under supervision. These exercises help restore cardiovascular fitness while 

preparing the pa>ent for higher levels of physical performance. 

Pain Management and Psychosocial Support 

Although pain should decrease during this phase, manual therapy or myofascial 

release may be used to relieve lingering discomfort or s>ffness. Cogni>ve-

behavioral strategies can help pa>ents manage chronic pain or reduce fear of re-
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injury. If the injury has led to anxiety or depression, psychological counseling may 

be recommended to address these issues and promote emo>onal well-being. 

FuncMonal Training and Return to Work or Sports 

Func>onal training focuses on ac>vi>es that simulate real-life tasks, such as li=ing, 

bending, and car transfers. Pa>ents with physically demanding jobs may benefit 

from work condi>oning programs to ensure they can safely resume their du>es. 

Athletes undergo sports-specific training that includes running, jumping, and 

agility drills to prepare them for full par>cipa>on in their sport. 

Home Exercise Program  

Pa>ents are provided with a structured home exercise program to promote self-

management. This program includes strengthening, mobility, and cardiovascular 

exercises tailored to their recovery progress. Periodic updates to the HEP ensure 

that exercises remain appropriate as the pa>ent advances. 

Expected Outcomes 

By the end of this phase, pa>ents are expected to achieve full ROM and strength 

in the lower extremi>es and core. They should be able to walk independently with 

a normal gait and perform daily ac>vi>es without pain. Athletes and physically 

ac>ve individuals should be prepared to return to sport-specific movements 

safely. Educa>on on injury preven>on and self-care strategies helps prevent future 

issues and ensures long-term well-being. 

Physical Therapy Treatment Types and Considera&ons 

References: 4, 9, 18, 19 
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The rehabilita>on of pelvic ring and sacral injuries requires a comprehensive, 

individualized approach that accounts for the severity of the injury, surgical 

interven>ons, and the pa>ent's recovery trajectory. Key elements include pain 

management, restoring mobility, muscle strengthening, gait retraining, and 

addressing any psychological challenges. Below is a detailed outline of treatment 

types and considera>ons. 

ConservaMve Management (Non-Surgical) 

In cases where the fracture is stable and does not require surgical interven>on, 

conserva>ve management focuses on allowing the injury to heal naturally while 

minimizing movement and stress on the affected area. Treatment involves ac>vity 

modifica>on, pain management through modali>es such as ice and TENS, and the 

use of assis>ve devices like walkers or crutches to limit weight-bearing. Pa>ents 

are o=en placed under NWB or PWB restric>ons un>l healing progresses. 

A primary considera>on in conserva>ve management is balancing immobiliza>on 

with early mobiliza>on. Too much rest can lead to muscle atrophy, joint s>ffness, 

and cardiovascular decondi>oning, while premature ac>vity may disrupt healing. 

Physical therapists must carefully monitor pain, mobility, and func>on during this 

phase, gradually introducing movement as the pa>ent’s condi>on improves. 

Post-Surgical RehabilitaMon 

Pa>ents with unstable fractures or significant displacement may require surgical 

interven>on. Rehabilita>on a=er surgery focuses on pain management, mobility 

restora>on, and muscle recondi>oning, following strict surgical protocols. 

Ini>ally, therapists should focus on pain control through modali>es like ice, heat, 

or electrical s>mula>on and limi>ng ac>vity to a protocol. Manual therapy and 

scar >ssue management techniques help maintain so= >ssue flexibility and 
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minimize adhesions. Progression to weight-bearing ac>vi>es and strength 

exercises follows the surgeon’s post-opera>ve guidelines, which are essen>al to 

avoid complica>ons. Close communica>on with the surgical team ensures the 

therapist aligns treatment with the latest restric>ons and clearances to prevent 

setbacks. 

Pain Management Techniques 

Pain is a major limi>ng factor during recovery, and addressing it effec>vely helps 

the pa>ent stay engaged in therapy. In addi>on to pharmacological interven>ons, 

heat and cold therapy are used to control inflamma>on, while TENS units can 

relieve nerve-related pain or muscle spasms. Manual therapy techniques, 

including joint mobiliza>on and myofascial release, may also help reduce s>ffness 

and discomfort. 

A cri>cal considera>on is avoiding over-reliance on passive treatments, which can 

create dependency and hinder progress. Instead, physical therapists should 

encourage ac>ve involvement in recovery through exercises and movement 

strategies. If chronic pain persists, cogni>ve-behavioral therapy (CBT) or other 

psychological interven>ons may be needed to address pain-related anxiety or fear 

of re-injury. 

Weight-Bearing Progression and Gait Training 

Weight-bearing progression is a crucial aspect of rehabilita>on, determined by the 

extent of the injury and surgical protocols. Ini>ally, pa>ents may require assis>ve 

devices such as crutches or walkers to reduce the load on the pelvis. Over >me, 

therapists guide the pa>ent through gradual increases in weight-bearing, focusing 

on proper gait mechanics to prevent compensatory paDerns. 
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Therapists should monitor for signs of Trendelenburg gait or other imbalances, 

which can develop from muscle weakness or instability. Gait retraining 

emphasizes symmetrical weight distribu>on and coordina>on to prevent long-

term dysfunc>on. Regular assessments are necessary to determine when it is safe 

for the pa>ent to progress to independent ambula>on. 

Core Stability and Pelvic Floor RehabilitaMon 

The pelvis plays a central role in core stability, and injury to this area can disrupt 

the func>on of the abdominal, back, and pelvic floor muscles. Rehabilita>on 

includes core-strengthening exercises such as planks, bird-dogs, and side bridges 

to restore stability. For pa>ents with pelvic floor dysfunc>on, Kegel exercises or 

other targeted interven>ons may be necessary to regain control. 

A gradual approach is recommended, star>ng with low-load isometric exercises 

and progressing to more challenging ac>vi>es as the pa>ent’s stability improves. 

Monitoring for asymmetrical movement paDerns is essen>al to ensure that 

compensa>ons are addressed early. If needed, biofeedback tools can help the 

pa>ent engage the core and pelvic floor muscles effec>vely. 

Joint MobilizaMon and Flexibility Training 

Pelvic ring and sacral injuries can result in s>ffness of the hips, lumbar spine, and 

pelvic joints, leading to limited mobility and compensatory movement paDerns. 

Therapists should use manual therapy techniques such as joint mobiliza>ons and 

so= >ssue mobility, while a stretching rou>ne targets muscles that may have 

become >ght, such as the hip flexors, hamstrings, and adductors. 

Care must be taken when performing joint mobiliza>ons to avoid disrup>ng 

healing >ssues, especially early in the rehabilita>on process. As flexibility 

improves, therapists incorporate func>onal mobility exercises to ensure gains in 
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ROM translate into daily ac>vi>es. Pelvic alignment exercises may also be used to 

address any imbalances in posture. 

Balance and PropriocepMve Training 

Injuries to the pelvis and sacrum o=en impair balance and propriocep>on, 

increasing the risk of falls. Rehabilita>on incorporates progressive balance 

exercises, star>ng with sta>c ac>vi>es like single-leg stands and advancing to 

dynamic tasks on unstable surfaces, such as BOSU balls or foam pads. 

Propriocep>ve drills enhance the pa>ent’s awareness of body posi>on, helping to 

restore stability and confidence. 

Therapists must tailor the difficulty of balance exercises to the pa>ent’s abili>es 

and gradually increase the challenge to match their progress. Athle>c pa>ents 

may benefit from sport-specific balance drills, while those with more sedentary 

lifestyles focus on func>onal tasks like tandem walking. 

Cardiovascular CondiMoning and FuncMonal Training 

Maintaining cardiovascular fitness during recovery is essen>al, especially for 

pa>ents with prolonged mobility restric>ons. Low-impact aerobic ac>vi>es, such 

as swimming, sta>onary biking, or using an ellip>cal, help maintain endurance 

without stressing the pelvis. For athletes and ac>ve individuals, therapists 

gradually reintroduce higher-impact ac>vi>es like running or jumping as healing 

allows. 

Func>onal training prepares the pa>ent to return to work or daily life. This 

includes simulated tasks such as li=ing, bending, and geTng in and out of a car. 

Work condi>oning programs may be implemented for those with physically 

demanding jobs, ensuring they can safely resume their du>es. Func>onal tes>ng 

helps assess the pa>ent’s readiness to return to specific ac>vi>es or sports. 
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Psychosocial and Behavioral ConsideraMons 

Pelvic ring and sacral injuries can have a significant impact on the pa>ent’s mental 

well-being, leading to anxiety, depression, or fear-avoidance behaviors. 

Addressing these issues is cri>cal to achieving a full recovery. Physical therapists 

should provide pa>ent educa>on to build confidence and reduce fear of 

movement. Cogni>ve behavioral therapy or counseling may be recommended for 

those experiencing emo>onal challenges or chronic pain. 

Regular goal-seTng and posi>ve reinforcement help maintain mo>va>on 

throughout the rehabilita>on process. Therapists should foster open 

communica>on about the pa>ent’s concerns and pain levels, encouraging them to 

stay engaged in therapy and take an ac>ve role in their recovery. 

Sec&on 3 Key Words 

Cogni?ve Behavioral Therapy – A psychological interven>on that reframes 

thoughts and behaviors such as pain-related anxiety, fear-avoidance behaviors, 

and low mo>va>on 

Pelvic Tilt Angle - The orienta>on of the pelvis rela>ve to the horizontal plane, 

which can be measured in both the anterior-posterior direc>on 

Sec&on 3 Summary 

A comprehensive physical therapy approach is crucial for addressing both the 

physical impairments and the psychological and social factors that impact 

recovery from sacral and pelvic ring injuries. Effec>ve rehabilita>on requires a 

mul>faceted strategy that integrates thorough assessments, pain management, 

strengthening and stabiliza>on exercises, gait training, and educa>on on body 

mechanics and ac>vity modifica>on.  
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Case Study 1 
Sarah, a 34-year-old female, sustained an unstable pelvic ring fracture with sacral 

involvement (zone II sacral fracture) following a motor vehicle accident. She 

underwent percutaneous iliosacral screw fixa>on to stabilize the injury and was 

referred for physical therapy on the third post-opera>ve day to begin acute 

rehabilita>on. Before her injury, Sarah had no significant medical history or prior 

fractures. Basic mobility causes severe pain, rated 8/10 at rest and 9/10 with 

movement. She expresses anxiety and fear about movement, worried that it 

might worsen her injury. The ini>al assessment revealed that she has a slight 

posterior pelvic >lt, limited hip and lumbar range of mo>on due to pain, weak 

gluteal and core muscles (graded 3/5), and mild numbness along the posterior 

thigh, likely due to nerve irrita>on. Per surgical protocol, Sarah is non-weight-

bearing on her le= side and will require a walker for mobility during the acute 

phase of recovery. 

Reflec&on Ques&ons 

1. What rehabilita>on strategies should be used in the acute phase of Sarah’s 

rehabilita>on?  

2. How might Sarah’s psychological state be addressed throughout her acute 

phase? 

3. What may be key challenges in managing Sarah’s acute phase 

rehabilita>on? 

Responses 

1. This >me should focus on managing pain, preven>ng decondi>oning, and 

facilita>ng safe mobility while adhering to weight-bearing restric>ons. Pain 
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management strategies may involve ice therapy, proper posi>oning with 

pillows for pelvic support, and diaphragma>c breathing exercises to 

promote relaxa>on. Func>onal mobility strategies, such as log-rolling 

techniques should be taught to minimize pelvic stress during bed transfers, 

along with assisted sit-to-stand transfers with NWB status on the le= side.  

Early strengthening exercises may focus on core ac>va>on with abdominal 

bracing and gluteal squeezes, along with ankle pumps to maintain 

circula>on and prevent venous complica>ons. Short-distance ambula>on 

with a walker may be introduced if Sarah has enough strength and ability to 

not bear weight on the le= lower extremity.  

2. Sarah’s anxiety and fear of movement should be managed through 

educa>on about her injury and recovery, along with emo>onal support 

from her care team, which should include a mental health professional to 

help with coping from her injury and recovery process. 

3. The main challenges would be managing Sarah’s high pain levels and fear of 

movement, which ini>ally may limit her par>cipa>on in therapy. 

Addi>onally, the non-weight-bearing restric>on on her le= side posed 

challenges for safe mobility and exercise selec>on. 

Case Study 2 
John, a 42-year-old male, sustained a stable pelvic ring fracture with a sacral 

insufficiency fracture following a fall from a ladder. He underwent conserva>ve 

management, as surgical interven>on was not required, and was ini>ally 

instructed to follow a par>al weight-bearing protocol (now is weight bearing as 

tolerated).  A=er six weeks, he begins outpa>ent physical therapy. 
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At his first outpa>ent visit, John reported persistent pain (5/10) in his lower back 

and pelvis, par>cularly during prolonged siTng and walking. He was frustrated 

with pain as he could not yet return to work as an electrician. John noted mild 

s>ffness and weakness in his hips and lower back, along with occasional 

numbness in his le= leg, which limited his ability to perform ac>vi>es like climbing 

stairs and bending forward. His primary goal was to resume work without 

limita>ons. The assessment revealed poor core and gluteal strength (graded 3+/

5), reduced hip range of mo>on, mild pelvic asymmetry, and compensatory gait, 

including a slight limp due to pelvic instability and gluteal weakness. Addi>onally, 

>ghtness in the hip flexors and hamstrings was noted. 

Reflec&on Ques&ons 

1. What should physical therapy treatment ini>ally focus on? 

2. What aspects of care should John be educated on throughout the plan?  

3. A=er reducing pain and restoring strength and func>on, what is the next 

step in John’s recovery? 

Responses 

1. Treatment should begin with strategies to control pain and improve 

mobility. Manual therapy techniques such as so= >ssue mobiliza>on would 

help release tension in the hip flexors and hamstrings. Pelvic >l>ng 

exercises would help restore pelvic control, bridging exercises would help 

ac>vate the gluteal muscles and improve pelvic stability, and hip flexor and 

hamstring stretching would help to restore flexibility. Gait training with a 

progression to full weight bearing should be priori>zed as well. 
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2. Educa>on on home exercises, pain management, and body mechanics are 

essen>al for John’s recovery. It will allow him to take an ac>ve role in his 

rehabilita>on, maintain flexibility, avoid compensatory paDerns, and 

eventually manage his symptoms independently. 

3. The next phase will focus on building endurance and func>onal strength to 

prepare John for his return to full work du>es. Higher-level balance and 

agility exercises will be introduced to mimic the movements required for his 

job as an electrician. Con>nued monitoring for any signs of compensatory 

movements or re-injury will ensure long-term success and independence. 

Case Study 3 
Lisa, a 54-year-old female, sustained a complex pelvic ring fracture with bilateral 

sacral fractures from a cycling accident one year ago. She underwent surgical 

fixa>on with iliosacral screws and completed several months of ini>al 

rehabilita>on, including inpa>ent and early outpa>ent physical therapy. Lisa 

con>nues to experience chronic pelvic pain, lower back s>ffness, and mobility 

limita>ons that have affected her ability to return to daily ac>vi>es. On 

evalua>on, Lisa reports difficulty standing or walking for more than 15 minutes 

without discomfort, persistent pain during func>onal mobility, and sleep 

disturbances due to pelvic discomfort at night. She also notes emo>onal distress 

and fear of reinjury leads her to avoid ac>vi>es that can trigger her pain. On 

assessment, she displays antalgic gait with limited hip extension on the right, 

pelvic asymmetry, weak gluteal and core muscles (graded 3+/5), restricted hip 

range of mo>on, and myofascial >ghtness in her lower back and hip flexors. Lisa’s 

primary goals include improving her pain management, restoring func>onal 

mobility, and rebuilding strength so she can engage in walking, gardening, and 

yoga, ac>vi>es she used to enjoy. 
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Reflec&on Ques&ons 

1. What might be challenging about Lisa’s case? 

2. What strategies may allow progress given Lisa’s fear of movement? 

3. What interven>ons might help improve Lisa’s gait paDern? 

Responses 

1. Addressing the physical limita>ons and psychological barriers Lisa 

developed over >me is challenging. Fear of re-injury and avoidance of 

ac>vity had worsened her physical condi>on, leading to muscle weakness, 

gait abnormali>es, and chronic pain paDerns. 

2. The therapist should educate Lisa on chronic pain science and that pain 

does not equal harm. Ac>vi>es should be introduced with graded exposure, 

allowing Lisa to adjust to them physically and mentally. Lisa would benefit 

from referral to a mental health professional to discuss the psychological 

and emo>onal impact of her injury. 

3. Gait training with verbal and visual feedback, slowly increasing walking 

distances, and strengthening/stabilizing the glutes and core will help to 

improve her antalgic gait paDern.  

Conclusion 
The management of sacral and pelvic ring injuries requires a nuanced 

understanding of anatomy, biomechanics, and the complex interplay of forces that 

affect these structures. This course has explored cri>cal aspects of diagnosing, 

assessing, and trea>ng these injuries, emphasizing evidence-based rehabilita>on 

techniques and approaches. Applying the knowledge gained from this course will 
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enable physical therapists and physical therapist assistants to address the 

challenges these injuries present. From acute care management to long-term 

recovery, the tools and strategies provided support op>mal healing, pain 

reduc>on, func>onal restora>on, and improvement in pa>ents' quality of life. 

With a deeper understanding of the sacrum and pelvic ring, along with prac>cal 

interven>ons like manual therapy, therapeu>c exercises, and individualized care 

plans, clinicians are now well-prepared to manage these injuries effec>vely and 

ensure posi>ve outcomes for pa>ents. 
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