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ABSTRACT

The unique anatomy and associated effects of pelvic trauma, which frequently arises from high-energy traumatic events
like falls or vehicle collisions, make pain management extremely challenging. Although its efficiency, traditional opioid-based
analgesia has disadvantages like tolerance, reliance, and respiratory impairment. With emphasis on pharmacologic advancements,
regional anesthesia, minimally invasive techniques, and multidisciplinary approaches, this systematic review illustrates recent
developments in pelvic trauma pain management. Non-opioid medicines which include gabapentinoids, acetaminophen, and
NSAIDs are becoming significant components of multimodal analgesia. While strengthening pain management, adjuncts such as
intravenous lidocaine and ketamine reduce the usage of opioids. For prolonged local analgesia, liposomal bupivacaine along with
additional targeted methods of administration are available. Sacral nerve blocks, fascia iliaca, and lumbar plexus are a few
regional treatments that successfully alleviate pain at specific sites. In instances where medication fails to benefit the patient,
minimally-invasive techniques including spinal cord stimulation (SCS), peripheral nerve stimulation, and radiofrequency ablation
(RFA) show promise. Nowadays, the standard of excellence is an integrated approach which involves pharmacologic,
interventional, psychological, and rehabilitative ways. nevertheless, challenges which includes insufficient funding, disparate
procedures, and insufficient guidance prevent broad adoption. To enhance the results of pelvic trauma care, future initiatives
should give special focus to standardization, long-term evaluation, and equal access to these innovative therapies.

Keywords- Pelvic trauma, Multimodal pain management, Regional anesthesia, Opioid-sparing strategies, Minimally invasive
techniques.

I. INTRODUCTION

blood veins are among the most critical organs positioned
in the pelvis, causing these injuries possibly fatal as well

High-energy incidents such as falls or car
accidents often result in pelvic trauma, which is defined
as injuries to the pelvic bones, joints, and soft tissues.
Complicated fracture patterns, excessive bleeding, and
significant damage to organs nearby make these injuries

roblematic. The genital system, the bladder, and major

as difficult to repair !l. The Young-Burgess system
classifies pelvic fractures depending on the mechanism of
injury: anteroposterior compression (APC) leads to "open
book" injuries; lateral compression (LC) causes parallel
pubic rami fractures and sacral compression; vertical
shear (VS) results in superior hemipelvic displacement;
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and multiple force vectors are involved in combined
mechanism (CM) fractures. With the goal to offer
guidance on treatment and prognosis, these companies
assess pelvic stability along with prospective outcomes 1,
When the bleeding affects the presacral venous plexus or
arterial branches, it is one of the primary causes of death.
Additional risks include genitourinary injuries, such as
urethral dislocation or bladder rupture. While surgical
alternatives have been used in the past, new surgical
techniques such as percutaneous stabilization have
generated superior outcomes (Cothren et al., 2007)[2

These developments aside, pelvic trauma has
been correlated with a higher risk of morbidity and
mortality. The research of Huittinen et al. (2022), an
integrated approach is essential to enhancing patient
recovery from complex fractures and bleeding!®. Pelvic
trauma, involving pelvic ring fractures along with
associated soft tissue and visceral injuries, remains an
extremely unusual yet overwhelmingly deadly category
of trauma. An average incidence of 34.3 per 100,000
people was determined by a statewide U.S. database
investigation. The hospital mortality rate was 7%, and the
case mix of elderly, comorbidities patients was
incrementally increasing. A disability adjusted life years
(DALYs) have grown by 39% since 1990, according to
global data from the 2021 World Burden of Disease
project. This rise in disability is being caused by older
populations and prolonged contact to high energy
methods™. Because of the biomechanical complexity of
the pelvic ring, the impact's vector and magnitude
influence the patterns of injury. Each pattern carries a
unique instability profile and bleeding risk. The Young-
Burgess classification divides lesions into four distinct
groups: anteroposterior compression, lateral compression,
vertical shear, and mixed mechanism types. Long-term
prognostication, definitive fixation methodologies, and
resuscitation priorities are thus guided by accurate early
classification®®. Even with contemporary resuscitation
methodologies, up to one-third of premature deaths are
still caused by exsanguinating bleeding from ruptured
iliac branch arteries or pelvic venous plexuses, and in
many large volume hospitals, total fatalities from cases
still surpass 10%. Thus, it is vital to have coordinated
orthopedic, general surgery, and interventional radiology
input as well as rapid volume control (pelvic binders, pre-
peritoneal packing, REBOA)P!,

Pelvic trauma pain is usually severe, multimodal
(nociceptive, neuropathic, visceral), and prognostically
significant because unmanaged pain hinders the body's
ability to heal and recover. A paradigm change toward
multimodal analgesia has been prompted by expanding
evidence of opioid-related respiratory impairment,
delirium, and dependence, which was previously virtually
exclusively employed with systemic opioids[®. Modern
pharmaceutical medications incorporate gabapentinoids,
small amounts of ketamine infusions, and non-opioid
drugs (NSAIDs, intravenous acetaminophen), the latter of
which delivers NMDA-mediated antinociception with

significant opioid sparing effects and hemodynamic
neutrality. Low-dose ketamine was shown to be
approximately as effective as morphine for treating acute
pain in a 2023 systematic analysis of 15 RCTs, with less
adverse respiratory and gastrointestinal consequences!’.
At the same time, catheter technology and
ultrasound guidance have enhanced regional anesthetic
techniques, such as continuous catheter infusions, sacral
plexus or pudendal blocks, and lumbar or fascia iliaca
nerve blocks. High degree of confidence Based on
Cochrane investigation, peripheral nerve blocks minimize
the probability of acute confusional states following hip
and pelvic fractures in half and decrease dynamic pain
scores by about 2.5/10. These techniques right now serve
as a foundation of improved recovery paths for patients
with pelvic fractures, together with minimally invasive
treatment, early mobilization, and psychological
assistance. This article summarizes the current evidence
on pharmacologic, regional, and interventional pain
management strategies for pelvic trauma against the
backdrop of changing epidemiology and therapeutics. It
also evaluates implementation barriers in settings with
various assets and outlines future research priorities, such
as standardizing protocols, establishing advanced drug
delivery systems, and using robotic or image-guided
minimally invasive techniques, in order to achieve
maximum functional recovery and lower mortalitys;.

II. PHARMACOLOGICAL
ADVANCEMENTS

Acute pelvic trauma management for pain still
heavily depends on traditional analgesics like opioids,
however multimodal pharmacological approaches have
emerged in response to their adverse effects and the
possibility of dependence. To target several pain
pathways and lower opioid dosages, they mix opioids
with  non-opioid analgesics such  NSAIDs,
Acetaminophen, and adjuvant medications like
Gabapentinoids or ketamine. Ahmadi and associates,
2016. In particular in trauma patients facing excruciating
pain, ketamine, an NMDA receptor antagonist, has gained
popularity for its analgesic and opioid-sparing properties.
Low-dose ketamine infusions are ideal for individuals
who are hemodynamically unstable because they can
effectively relieve pain without causing respiratory
depression. Although there is currently little clinical data,
new research also investigates more recent drugs that
target neuropathic pain mechanisms frequently detected
in pelvic injuries, such as selective sodium channel
blockers and calcium channel blockers™.

1. Non-Opioid Analgesics

Conventional and Innovative Non-Opioid
Substances Non-opioid analgesics, which combine both
well-known  medications and  ground-breaking
discoveries, have greatly changed as the mainstay of
pelvic trauma pain management:
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Compared to oral preparations, intravenous
NSAIDs and acetaminophen have a quicker onset and
better absorption. Faster pain management is essential in
trauma situations, and IV ibuprofen produces plasma
levels twice as high as those of oral delivery(!%l!'ll. By
cutting postoperative opioid use by 20-60%, these
formulations greatly reduce the hazards of sedation,
nausea, and respiratory depression, supporting opioid-
sparing approaches!'l'2,  Gabapentinoids, such as
gabapentin and pregabalin, work by modulating calcium
channels to address neuropathic pain components that
frequently occur in pelvic trauma. Pregabalin may offer
more quickly and substantial analgesic relief than
gabapentin, based on recent systematic reviews;
nonetheless, both drugs need cautious dose titration
because of possible adverse effects, such as drowsiness
and dizziness. For chronic pelvic pain, meta-analyses
demonstrate that gabapentin is more effective than a
placebo, resulting in significant improvements in pain and
mood scores!'3 !4, The latest development in non-opioid
pain relief is represented by revolutionary novel agents.
The first-in-class sodium channel blocker for moderate to
severe acute pain, suzetrigine (Journavx), was just
approved by the FDAISII Offering a radical novel
approach to acute trauma pain, this mechanism-specific
treatment addresses peripheral pain-signaling pathways
before the signals reaching the brain!'7.. Selective sodium
channel blockers for neuropathic and acute pain
syndromes, TRPV1 antagonists that target heat and acid-
triggered pain pathways, and nerve growth factor (NGF)
monoclonal antibodies for inflammatory pain are among
the emerging drug classes being studied!'®!.

2. Opioid-Sparing Protocols

Modern opioid-sparing procedures employ
systematic, evidence-based methods that integrate several
treatment modalities as part of their multimodal analgesia
strategies. In terms of trauma pain management, the
MAST (Multi-modal Analgesic Strategies in Trauma)
Protocol is a significant breakthrough. This generally
accessible method consists of: 200 mg of lidocaine every
12 hours; 500 mg of naproxen every 12 hours; 300 mg of
gabapentin every 8 hours; 1g of paracetamol PO every 6
hours; and pure opioid formulations only when necessary
for breakthrough pain!'?120121],

Clinical evidence from randomized controlled
studies shows that, in comparison to conventional
methods, the MAST protocol maintains equal pain
control, lowers opioid prescribing at discharge (62% vs.
67%), and reduces daily opioid intake (34 vs. 48
MME/day)?2. This indicates significant opioid decrease
without sacrificing analgesic efficacy in trauma patients
with median injury severity scores of 14201,

In accordance with organized standards, the
Stepwise Protocol Implementation begins with regional
anesthetic and non-opioid medications, saving opioids for
rescue therapy. This method can improve pain scores and
functional results while reducing opioid prescriptions by
up to 31%232425] For improved opioid-sparing effects,

especially in perioperative and critical care settings,
Advanced Adjuvant Integration combines specialized
medications such as ketamine, dexmedetomidine, and
several antidepressants!231(26],

3. Targeted Drug Delivery Systems

High-Tech Delivery Systems by improving site-
specific efficacy and reducing systemic side effects,
targeted medication delivery methods transform pain
management with implantable pumps, Intrathecal Drug
Delivery Systems (ITDD) carry drugs straight to the
spinal cord, resulting in therapeutic CNS concentrations
with a notably reduced systemic exposure. During the
course of 6-29 months of treatment, the aggregate
baseline pain scores decreased from 8.70 to 4.45,
indicating that these systems are superior at controlling
chronic non-malignant pain. About 44.5% of patients
report at least 50% less discomfort!2711281291130],

Analgesics are encapsulated in lipid vesicles for
targeted distribution and prolonged release according to
liposomal drug delivery. The FDA-approved nanosystem
for prolonged analgesia, liposomal bupivacaine
(Exparel), offers up to 72 hours of pain treatment with no
systemic  effectsB!I32I33] These  sophisticated
formulations include PEGylated liposomes with longer
circulation times and lower immunogenicity, photo-
triggerable liposomes that allow controlled drug release
through near-infrared light activation, and stimuli-
responsive systems that release medications in response
to changes in pH, temperature, or enzyme activity31132],
The localized drug depots produced by hydrogel-based
systems stick to tissues and provide long-lasting, site-
specific release. Numerous benefits are provided by these
three-dimensional polymer networks, including methods
of controlled release via degradation, diffusion, or routes
sensitive to stimuli, Multifunctionality by mixing growth
factors or anti-inflammatory drugs with analgesics,
Formulations that are injectable and go through sol-to-gel
transitions at physiological temperatures3*I33136],
Nanoparticle Drug Delivery utilizes engineered particles
for precise targeting and payload protection. Recent
advances include: PLGA  nanoparticles  with
biodegradable properties and BBB  penetration
capabilities, Functionalized nanoparticles with surface
modifications for specific tissue targeting, Combination
therapies delivering multiple therapeutic agents
simultaneously!37138],

Nanoparticle Drug Delivery utilizes engineered
particles for precise targeting and payload protection.
Recent advances include: PLGA nanoparticles with
biodegradable properties and BBB  penetration
capabilities, Functionalized nanoparticles with surface
modifications for specific tissue targeting, Combination
therapies delivering multiple therapeutic agents
simultaneously. Clinical Applications of targeted delivery
systems span multiple routes including perineural
injections, intra-articular administration, transdermal
patches, and implantable depots, broadening therapeutic
applications in both acute and chronic pain management.
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These pharmacological advancements collectively
represent a paradigm shift toward precision pain
management, offering enhanced efficacy, reduced side
effects, and improved patient outcomes in pelvic trauma
care through mechanism-specific targeting and
innovative delivery technologies™.

III. REGIONAL ANESTHETIC
ADVANCEMENTS

Regional anesthesia has changed pelvic trauma
pain management by offering targeted, effective analgesia
with fewer systemic effects. Continuous catheter
techniques allow long-term administration of local
anesthetics, reducing opioid consumption and enabling
early mobilization. Techniques such as continuous nerve
blocks, especially sacral plexus and pudendal nerve
blocks, have demonstrated significant pain reduction and
enhanced the functional outcomes [Parker et al., 2010].
The safety and precision of these blocks have been
improved by ultrasound guidance and nerve stimulation,
allowing for more regular and prolong analgesia.
Depending on the extent of harm and the patterns of
fractures, additional regional therapies are also used, such
as lumbar plexus blocks and fascia iliaca blocks. In
addition to improving the management of pain and
lowering hospital stays, minimally invasive surgical
techniques in conjunction with regional anesthesia
Dabetic & the Associates, 2025. The principal objective
of pharmacologic advancements is to enhance analgesia
while reducing the hazards related to opioids by using
novel medicines and multimodal regimens. With the
introduction of imaging and catheter technologies,
localized anesthetic procedures have also developed,
providing accurate and efficient pain management related
to pelvic trauma. The two domains work in tandem to
improve outcomes for patients“?)

1) Nerve Blocks

The use of peripheral and targeted nerve blocks
to treat pelvic trauma and persistent pelvic pain has
advanced recently. Technique Innovation: With the
increased safety and accuracy of ultrasound-guided nerve
blocks, medical professionals can target specific pelvic
nerves, including the pudendal, obturator, genitofemoral,
ilioinguinal, and sacral nerves, for both acute pain relief
and diagnostic purposes!!l.

Innovative Strategies: A novel ultrasound-
guided treatment for pelvic fracture patients that is based
on recent anatomical research is the Pericapsular Nerve
Group (PENG) block, which offers targeted pain
alleviation[*?!,

Clinical Benefits: Especially useful in
multimodal pain protocols, nerve block therapies have
shown better pain control, fewer opioid need, and fewer
systemic side effects than systemic analgesics*l.
Pudendal and Peripheral Nerve Neuromodulation: Recent
research indicates a strong correlation between successful
nerve block and pain control with neuromodulation

therapies (miniaturized implantable devices, such as the
Freedom® stimulator), opening the door for sustained
pain relief where previous interventions have failed.
Somatic nerve blocks are used as a diagnostic and
therapeutic step for patients with neuropathic or persistent
pelvic pain, and they are frequently carried out under CT
or ultrasound guidance for maximum selectivity**.
2) Epidural Analgesia

Flexible, segmental pain treatment for pelvic
injuries is provided by contemporary epidural techniques,
because epidural analgesia can be used to titrate sensory
blocking and quickly transition to full anesthesia when
necessary, it is now used as a primary or adjunctive
anesthetic for procedures involving the pelvis, perineum,
and lower extremities*].
Current technological developments

In contrast to a standard continuous epidural, a
dural puncture epidural (DPE) combines the advantages
of an epidural with a spinal epidural to give symmetrical,
quick pain relief with early sacral coverage and fewer top-
ups. Programmed Intermittent Epidural Bolus (PIEB) is
compared to continuous infusions, automated intermittent
dosing results in Dbetter patient satisfaction, less
breakthrough pain, less medication intake, and more
uniform drug distribution in the epidural region®l. The
Fig.1.1 clearly shows the techniques of Epidural and
Spinal Analgesic.

SPINAL ANESTHESIA

EPIDURAL ANALGESIC

| s SPINAL CORD

L’jir?_. EPIDURAL SPACE
> ._L‘).__. Vi ERAL B

! |

Fig.1.1: Techniques of neuraxial blockade.

Integration with Multimodal Analgesia: By
combining adjuvant medicines (such as opioids,
clonidine, and dexmedetomidine) with lower dosages of
local anesthetics, epidurals are increasingly used to
optimize visceral and somatic pain control while
minimizing side effects!*”),

3) Sacral Nerve Blocks

Advanced treatments for pelvic pain are
beginning to emerge, including targeted sacral plexus and
nerve root blocks, with ultrasound-guided sacral plexus
blocks, local anesthetic (with or without steroids) can be
precisely applied to the sacral plexus or specific nerve
roots (S1-S3), providing notable relief from neuropathic
pelvic pain as well as acute injuries™®]. Sustained
decreases in numerical pain scores (NRS) have been
demonstrated by repeated ultrasound-guided sacral nerve
blocks, these improvements have persisted for months
following a course of treatments. These treatments may
be especially helpful for people who are not improving
with systemic medications or other local methods*’l. New
developments in Sacral neuromodulation, which can be
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precisely targeted by imaging and neurophysiological
mapping, is an adjuvant for refractory pelvic pain,
particularly in disorders like pudendal neuralgia. This
broadens its use beyond incontinencel®”,

IV.  MINIMALLY INVASIVE AND
ADVANCED TECHNIQUES

1) Radiofrequency Ablation (rfa)

After conservative measures fail to alleviate
persistent pelvic trauma pain, radiofrequency ablation
(RFA) has become a sophisticated minimally invasive
technique. The Application and Mechanism in the use of
thermal lesioning is by producing heat via radio waves,
RFA disrupts the brain's ability to receive pain signals by
precisely causing lesions at particular nerve targets®!l.
Peripheral nerve ablation for post-traumatic neuropathic
pain syndromes and RFA for lumbar facet joints are
examples of recent developments in pelvic
applications®?. In Innovations technology 63% of
patients report pain reductions of at least 50% after using
chilled radiofrequency ablation (CRFA), which offers
larger, more controlled lesions with long-lasting pain
relief for up to 24 months®2,

2) Spinal Cord Stimulation (SCS)

For refractory pelvic trauma pain, spinal cord
stimulation (SCS) is a cutting-edge neuromodulation
technique. The Advancements in High-Frequency of SCS
at the 12-month follow-up of Ten-kHz technology, 77%
of patients in recent prospective multicenter trials report
>50% pain reduction, with a 72% decrease in total VAS
scoresP®. Treatment without paraesthesia is the High-
frequency stimulation produces analgesic benefits
without causing discomfort, although it takes 12 to 48
hours for them to start**. Lead placement improvements:
Research indicates that the T8-T9 vertebrae are the best
location for bilateral coverage, and in some situations,
pain can be reduced by 80% in just two weeks**. Fig.1.2
shows the spinal cord stimulator system.

-5 Electrode leads

'fq ¢ Rk Re. s Extention Wire
e ‘:"*'"‘*‘""“'ﬂ""’ Pulse Generator

(%7

Fig.1.2: Spinal cord Stimulator System.

3) Percutaneous Interventions

Advances in Percutaneous Fixation are
Decreased morbidity Research shows that, in comparison
to non-operative treatment, percutaneous pelvic ring

fixation  decreases  discomfort, permits  faster
mobilization, improves the chance of discharge to home,
and lowers the risk of one-year mortality!®3.
Technological advancements When compared to
traditional methods, modified techniques that use a
percutaneous anterior pelvic bridge with K-wire exhibit
lower pain scorest®. The advantages of an elderly
population, Elderly people with fragility fractures benefit
most from percutaneous fixation, which speeds up
rehabilitation and preserves independencel®”!.

V. MULTIMODAL PAIN
MANAGEMENT STRATEGIES

1) Combining Modalities

Systematic reviews conducted between 2020 and
2025 show that multimodal analgesia (MMA)
significantly lowers postoperative pain scores (WMD = -
1.08, P <0.001), shortens hospital stays by 1.19 days, and
reduces adverse events by 37%. These findings are
supported by meta-analyses®™. The MAST Protocol,
which combines acetaminophen, naproxen, gabapentin,
and lidocaine patches, successfully reduces opioid usage
from 48 to 34 MME/day while maintaining comparable
pain control in the Multi-modal Analgesic Strategies in
Trauma protocol®!. The combination techniques
synergistic effects target many pain pathways at once,
decreasing adverse effects and allowing for lower
individual drug dosages!®.

The two advanced modalities of integration are
the physical + psychological and the regional + systemic.
When combined with oral/IV analgesics, nerve blocks
offer better pain management in the regional + systemic
integration than when used alonel®l. Physical +
Psychological When non-invasive non-pharmacological
treatments (NINPT) are combined with psychological
therapy, the results are improved!>*!,

2) Early Mobilization and Rehabilitation

The AO Principles advise 6—12 weeks of non-
weight bearing followed by 25% weekly increments in
weight load. Evidence-Based Timing in Progressive
Weight-Bearing/®!. The best recovery from pelvic
injuries is largely dependent on early mobilization
techniques. Following surgery, the protocols permit
passive movement in a chair and bed after 15 days, and
vigorous rehabilitation can begin 45 days later(®!,
Achieving wheelchair mobility and partial independence
through transfers within two to six weeks are short-term
objectives during rehabilitation phases®). In the case
studies of  Physiotherapy Innovations, the
multidisciplinary approach shows effective care by early
mobilization with an emphasis on range-of-motion
exercises, transfer training, and contracture avoidance!®?,
When available, aquatic therapy's integration into water-
based rehabilitation offers low-impact, safe exercisel®',
Advanced rehabilitation regimens for individuals with hip
and pelvic fractures provide better results in technology-
assisted rehabilitation!®3.
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The prevention of complications, which lowers
the risk of deep vein thrombosis, pulmonary embolism,
skin ulcers, and joint contractures, is one of the clinical
benefits of early mobilization and rehabilitation. The
functional outcomes include better pain management, an
earlier discharge to the patient's home, and lasting
functional independencel®,

3) Psychological Interventions

With substantial evidence demonstrating their
efficacy, psychological therapies have become essential
elements of comprehensive pelvic trauma pain care
between 2020 and 2025. Meta-analyses have
demonstrated that cognitive behavioral therapy (CBT)
improves mental health outcomes while considerably
lowering pain levels, including dyspareunia (SMD: -0.54)
and dyschezia (MD: -2.90)%, For persistent pelvic pain,
Acceptance and Commitment Therapy (ACT), which is
especially popular among Australian practitioners, has
shown promising results®l. Even in cases when
symptoms remain, mindfulness-based therapies have
been shown to improve quality of life and lessen the
severity of painl®”). While group therapy programs offer
peer support and normalize patient experiences, clinical
applications are increasingly embracing trauma-informed
care, acknowledging the connection between past
physical or emotional trauma and chronic pelvic
discomfort®®.  Single-modality =~ treatments  are
consistently outperformed by integrated,
multidisciplinary strategies that combine medical and
psychological therapy!® .

VI. ADVANCES IN PELVIC TRAUMA
PAIN MANAGEMENT

A trend toward multidisciplinary treatments that
incorporate  pharmacologic, interventional,  and
rehabilitative strategies has been highlighted by recent
studies. With opioids, non-opioid analgesics, and
adjuvant drugs based on patient response and the extent
of the injury, pharmaceutical treatment is still
fundamental. Multimodal pain management, is gaining
popularity as a way to lessen opiate dependency and
enhance results, Ahmadi and colleagues 2016
Interventions techniques that target the sacral plexus or
pudendal nerve, including nerve blocks, have shown
favorable results. For instance, it has been demonstrated
that physical therapy and continuous sacral nerve blocks
considerably lower pain scores when compared to
conservative treatment alone Parker et al., 2010. Based on
current trauma care reviews, surgical methods that are
minimally invasive for pelvic fractures also result in
reduced postoperative pain and a quicker recovery.
Dabetic and associates, 2025811, Rapid evaluation and
stabilization within the first 24 hours are essential
elements of early care protocols, which aim to minimize
secondary injury and improve pain management. The use
of external fixation and pelvic binders in damage control
orthopedics is essential for minimizing bleeding and the

pain that goes along with it. Incagnoli & Associates,
201971,

VII. CHALLENGES AND BARRIERS

Challenges

The medical picture of pelvic trauma can be
extremely complicated, especially when patients are
hemodynamically unstable as a result of serious bleeding
from damaged pelvic vessels like the venous plexus or
internal iliac arteries. Angioembolization or pelvic
packing are examples of immediate hemostatic
procedures that are commonly necessary, but their prompt
implementation is usually impeded by patient instability,
diagnostic delays, or restricted access to radiation therapy
services in emergency situations. When pelvic trauma
happens in conjunction with polytrauma, the situation
becomes more complicated since triage and management
become more difficult due to concurrent injuries to the
chest, abdomen, brain, or spine!”!l, When pelvic trauma
happens in conjunction with polytrauma, this complicates
matters further because triage and management become
more difficult due to the simultaneous injuries to the
chest, abdomen, brain, or spine!’?.. Since trauma-related
pain can frequently diffuse, referred, or obscured by
sedation, shock, or altered state of consciousness,
measuring pain is another difficult task that delays the
implementation of focused therapies!’!.

Although innovative pain control methods—
such as ultrasound-guided nerve blocks, sacral
neuromodulation, and transcutaneous electrical nerve
stimulation (TENS) have shown promise, their consistent
use in acute trauma care remains limited due to a lack of
standardized clinical protocols, anatomical variability,
and insufficient training among providers Kobayashi et
al., 201474, These challenges are magnified in low-
resource settings, where access to imaging technology,
surgical tools, and specialized trauma teams is severely
restricted Rajasekaran et al., 202014, Multidisciplinary
collaboration is essential but often undermined by role
ambiguity, poor communication, and unclear referral
pathways between emergency, orthopedic, anesthesia,
and rehabilitation teams Falzon et al., 202131, Moreover,
clinicians must strike a balance between adequate pain
relief and the risk of masking symptoms of life-
threatening complications like compartment syndrome or
neurovascular injury™ . Despite technological and
pharmacological advances, the lack of predictive tools
and individualized pain management strategies continues
to pose a major challenge in delivering optimal care to
pelvic trauma patients!6].

Pelvic trauma management presents some
serious challenges, particularly for patients who are
hemodynamically unstable. Since pelvic fractures may
cause considerable bleeding, which can harm vital
circulatory structures, prompt and precise hemostatic
therapies are necessary to prevent evacuation.
Additionally, these patients are frequently confused by
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several traumas, such as injuries to their chests,
abdomens, or brains, which makes it even more
challenging to develop treatment plans and do diagnostic
examinations. An in-depth analysis by Rajasekaran et al.
(Perumal R, S DCR, P SS, Jayaramaraju D, Sen RK,
Trikha V) highlights this degree of intricacy. In
economically and resource-constrained regions, the
proper treatment of pelvic fractures is severely limited by
a shortage of advanced medical equipment and a shortage
of medical experts with the necessary expertisel””).
Multidisciplinary Groups Collaboration: For management
to be successful, a wide range of healthcare experts must
work together in concert. A failure to comprehend roles
and referral processes might make collaborative care
more difficult. Pelvic trauma presents a highly complex
clinical scenario, especially when patients are
hemodynamically unstable. One of the primary
challenges lies in managing life-threatening hemorrhage
due to the disruption of major vessels in the pelvic region,
particularly from the venous plexus and internal iliac
arteries. Timely bleeding control using interventions like
angioembolization or pelvic packing is critical but often
delayed due to diagnostic complexity or infrastructural
limitations. Moreover, pelvic trauma rarely occurs in
isolation patients often present with multiple associated
injuries such as abdominal organ damage, thoracic
trauma, spinal fractures, or traumatic brain injuries, which
significantly complicate triage and treatment decisions.
Another challenge is the assessment and management of
pain itself. In trauma patients, pain is often diffuse and
difficult to localize due to referred pain, altered
consciousness, or use of sedatives, making targeted
analgesic interventions harder to deliver effectively!®,
The challenges in managing the pelvic trauma will be
explained in Fig.1.3.
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Fig.1.3: Challenges in effective pelvic trauma care.

Barriers Identified

Numerous significant obstacles prevent the
widespread use of novel pain management techniques for
pelvic injuries, including neuromodulation, ultrasound-
guided nerve blocks, and interdisciplinary care. Since
clinicians must also navigate patient-specific anatomical
diversity and develop specialized procedural skills which

are frequently lacking due to a lack of training
opportunities the lack of standardized clinical protocols
for advanced interventions can lead to inconsistent
implementation and variable outcomes. The lack of
access to sophisticated imaging, specialized equipment,
and trained staff further limits prompt intervention and the
best possible care for severe pelvic injuries in many
healthcare settings, particularly those with minimal
resources!”. Coordinated pain management between
emergency, orthopedic, anesthesia, and rehabilitation
teams is often hampered by poor communication,
ambiguous team roles, and disjointed referral pathways,
which results in treatment that is either delayed or subpar.
Effective multidisciplinary collaboration is still a major
challenge. These coordination issues are made worse by
the dearth of specialized interdisciplinary teams with
training in acute pain care and the lack of institutional
backing for methodical techniques. Clinicians also
constantly struggle to strike a balance between providing
strong analgesia and avoiding concealing important signs
of complications, like compartment syndrome or
neurovascular injury. This leads to cautious prescribing
and occasionally insufficient pain management,
especially in light of the opioid crisis and medicolegal
concerns!®. Lastly, it is still challenging to provide
patient-centered, efficient management in pelvic trauma
care due to the lack of evidence-based guidelines
specifically designed for pelvic trauma pain management
and healthcare system obstacles like cost concerns,
liability issues, and the restricted availability of cutting-
edge technologies in settings with limited resources(®!!.
Fig.1.4: Factors hindering effective pelvic
trauma pain management. Fig.1.4 will describe the
barriers faced in the management of pelvic trauma.
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Fig.1.4: Barriers of Pelvic Trauma Management.
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VIII. FUTURE DIRECTIONS

Bleeding Control Pre-peritoneal pelvic packing
is emphasized as a first-line treatment over angiograms in
new policies to achieve quick hemorrhaging control. With
this approach, the requirement for big transfusions is
reduced and the mortality rate from acute blood loss is
decreased [¥?. Handling Fragility Fractures: Compared to
traditional non-surgical approaches, surgical intervention
is becoming more and more common for the treatment of
fractures of fragility of the pelvis (FFPs), particularly in
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older patients. Still, ongoing debates aim to determine the
best surgical techniques and patient selection
standards®. Standardization of Care is the notable
differences in the management of pelvic and acetabular
injuries (PAFs) among medical facilities highlight the
necessity for consistent treatment procedures. Putting in
place a PAF registry could guarantee that therapies are
administered consistently and promote treatment
improvements'®, The use of automated orthopaedic and
trauma surgery, including 3D-navigated sacroiliac
placement of implants, is improving surgical accuracy
and results when treating pelvic fractures ¥ . Robotic
surgery is becoming more and more common in female
pelvic treatment and reconstructive surgery due to its
improved visibility and stitching capabilities in complex
pelvic procedures®®l.

IX. CONCLUSION

With the potential for serious bleeding and
multi-organ involvement, pelvic trauma is a complex,
high-risk  disease that  requires immediate,
multidisciplinary attention. Multidisciplinary
pharmacologic regimens, regional anesthetic, and
minimally invasive procedures are examples of
innovative approaches to pain management which are
improving patient outcomes by decreasing opioid
dependence and speeding recovery. The broad execution
of these innovations is hampered by issues such as
inconsistent treatment regimens, high costs, and limited
resources. Future study should concentrate on early
bleeding management, treatment uniformity, ongoing
studies into the effects over time, and the incorporation of
cutting-edge methods into all-encompassing, multimodal
care networks in order to improve results and guarantee
equitable care.
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