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Case Report

Brachial Plexus Neuropraxia Post Open Reduction and Internal Fixation
of Left Acetabulum Fracture

Turki Alshehri', Mohammed Abdulhadi Alhassan®, Ali Ahmed Muharraqz,

Abdulrahman Adil Pasha’

Learning Point of the Article:
Brachial plexus neuropraxia after ORIF of acetabulum fracture is a rare but significant complication, requiring careful patient positioning by
orthopedic and anesthesia teams to prevent nerve injury.

Introduction: Acetabular fractures are often sustained injuries linked to high-energy trauma, such as falls from a considerable height or road
traffic incidents. The modified Stoppa technique is currently used approach to treat acetabular fractures. The brachial plexus injury following
openreduction and internal fixation (ORIF) of the left acetabulum fracture wasn’t reported before.

Case Report: Herein we presented a case of a 16-years-old male with a history of road traffic accident sustained an isolated close left acetabulum
fracture. X-ray shows associated both column acetabulum fracture with central subluxation. He was managed with open reduction and internal
fixation through a modified Stoppa approach with a lateral window. The patient underwent ORIF on the 6th day of the trauma. Fixation was
done with plates and screws. At recovery room he could not move whole left upper limb and no sensation while the operated limb DNV was
intact. After 15 min of recovery, sensation returned, but motor deficit persisted, indicating brachial plexus neuropraxia. The brain CT scan of was
performed and unremarkable finding. After 6 months, the patient restores his sensation on his own, and improved power 5/ of the left upper
limb.

Conclusion: Long stays under general anesthesia and patient position are considerable causes of BPI. Early diagnosis (clinical/imaging) and
management typically involve conservative measures, with most patients achieving full recovery. Prevention procedures are essential, including
monitoring the patientand properintraoperative positioning to avoid such nerve injury.

Keywords: Acetabulum fracture, brachial plexus neuropraxia, post-operative, stoppaapproach.

Introduction anatomic reduction with secure column fixation is necessary [4].

Acetabular fractures are commonly occurred injuries that are However, due to its deep placement and complex anatomical

related to high-energy trauma, like the road traffic accident and
falling from a significant height [1]. Acetabular fractures have
decreased significantly after seatbelt use became obligatory to an
incidence of 3/100000[2].

Internal fixation combined with open reduction is the most
effective treatment for acetabular fractures [3]. For best results,

structure, a surgical approach to a broken pelvis is challenging
[S]. Currently, the modified Stoppa approach — described by
Hirvensalo etal. [6] in 1993 and Cole and Bolhofner [ 7] in 1994
— is utilized for the treatment of acetabular fractures. The
modified Stoppa technique is largely successful in operations.
However, especially for inexperienced surgeons, the possibility
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Figure 1: X-ray shows associated both column
acetabular fractures with central subluxation.

Figure 2-7: Pan CT showed isolated left acetabulum fracture with segmented fracture of left
of surgical complications such as vascular and superior pubic rami fracture, acetabulum dissociated from the iliac bone and there is central

nerve damage might pose aseriousrisk [3]. subluxation.

The relationship between acetabulum fractures

and peripheral nerve injury has only been briefly examined in
case studies that have been previously published [8-10].
Brachial plexopathies and other iatrogenic peripheral nerve
injuries are well-known in clinical practice and can occur in the
majority of surgical or procedural settings. Surgeons and
anesthesiologists are mostly responsible for them since they
generally happen during the perioperative phase [11].

The brachial plexus is a network of nerves that extends into the
hand and forearm after leaving the spinal cord and passing
through the axilla. It is made up of the cervical nerves C5
through C8 as well as the nerve roots of the first thoracic nerve
(T1). The brachial plexus of nerves innervates the hand,
forearm, arm, shoulder, and upper limb both sensory and
motorly [1].

About 0.2% of all patients undergoing general anesthesia will

experience brachial plexus injury (BPI) [12]. Five to 10% of all
BPIs are iatrogenic, and they are often reported following
orthopedic, liver, breast, and heart surgery [13].

Most of the time, the mechanism of injury is caused by the nerve
tissue being stretched or compressed, and the primary therapy
is supportive. The key to reducing this type of patient morbidity
is prevention. Using appropriate positioning procedures and
keeping in regular contact with the anesthesia team when
necessary, the surgeon can reduce thisrisk [ 14].

Comprehensive data on the incidence of traumatic nerve
injuries, nerve injuries as surgical complication, and their
associations with fracture types, fracture locations, and surgical
techniques are few. To the best of our knowledge, our case is a
first case of brachial plexus neuropraxia post-open reduction
and internal fixation of left acetabulum fracture through a

modified Stoppaapproach.

Figure 8-11: intraoperative X-ray shows fixation with suprapectineal Stryker plate, symphyseal recone plate, 2.7 mini fragment plate, and 2 posterior

column screws.
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Study finding:
« “study is limited as the patient did not tolerate pain from nerve stimulation or needle EMG,
« Bilateral median nerve motor study is normal.
« Bilateral ulnar nerve motor study is normal.
« Bilateral radial nerve motor study is normal.
+ Bilateral median nerve sensory study is normal.
« Bilateral ulnar nerve sensory study is normal,
* bilateral radial nerve sensory study is normal.
+ Bilateral median nerve F-wave testing is normal.
« Bilateral ulnar nerve F-wave testing is normal.
+ Needle EMG of left 1st dorsal interosseous is normal.
+ Needle EMG of left biceps brachii muscle showed normal insetrtional activity, no spontaneous activity and patient did not activate his muscle to assess MUAPSs.

IMPRESSION

Figure 12: X-ray post-operative Day 1.

Case Report

A 16-years-old male medically with a history of road traffic
accident sustained isolated close left acetabulum fracture.
Examination where was tenderness, restricted range of motion
due pain, cannot bear weight, and distal neurovascular intact of
left hip joint otherwise upper extremity examination
unremarkable. X-ray shows associated both column acetabular
fractures with central subluxation (Fig. 1).

Pan CT done showed an isolated left acetabulum fracture with
segmented fracture of the left superior pubic rami fracture,
acetabulum dissociated from the iliac bone and there is central
subluxation (Fig.2-7).

Second day of admission, emergency treatment was done for
the patient in the form of left distal femur skeletal traction to
reduce central dislocation and enhance the fracture complexity.
Post-operation, the patient was fine, and distal neurovascular
examination intact left the lower limb intact. Our plan is to
perform open reduction and internal fixation of the left
acetabular fracture after restoring the joint lines. The patient
underwent ORIF on the 6th day of the trauma. Patient
positioning was supine position on radiolucent Jackson table
with both arms on 90° shoulder abduction over the arm
support. After patient intubation, anesthesia physician inserted
arterial line in the left upper extremity for better monitoring of
the patient condition and Hgb assessment. After antibiotics and
prepping with draping the patient, we proceeded with open
reduction and internal fixation through a modified Stoppa
approach with a lateral window. Fixation was done with
suprapectineal Stryker plate, symphyseal recone plate, 2.7 mini
fragment plate, and two posterior column screws (Fig. 8-11).

The surgery spent 10 h under general anesthesia and we are
always informing the anesthesia and the nurses to monitor the

+ Needle EMG of left triceps muscle showed normal insetrtional activity, rare fibrillation potentials, & patient did not activaste his muscle to assess MUAPs.

+ This is a normal study, However, a peripheral nervous system disorder cannot be rolled out as the study was done early in the course of the disease. So clinical correlation is advised.
« If still clinically indicated the study can be repeated after 3 months.

Figure 13: EMG was done during the 1stweek post-operative and it was unremarkable.

patient during every trial of traction and ask them again to assess
the patient positioning after that. Anesthesia team was changed
after 3 PM with full endorsement was done regarding the
patient condition, position, arterial line.

After finishing the surgery, the drape was removed and the
patient positioning found as superman position for the bilateral
upper extremity which alerted the surgeon to examine the
patient upper limbs motor and sensory in the recover as well as
distal neurovascular of operated limb.

At recovery, the patient was crying and shouting because he
could not move whole left upper limb and no sensation at all
while the operated limb DNV was intact. Case discussed among
orthopedic team regarding the possibility of brachial plexus
injury due to the patient position. Anesthesia team called to
assess the patient and confirmed the examination. The
neurology team consulted directly for better evaluation and
clarification of this issue. The neurologist suggested either to be
a stroke or brachial plexus. Stroke code was activated, and CT
brain was performed and reported as unremarkable finding.
After 15 min, sensation was recovered over the dorsum aspect of
the left hand but there was motor deficit (power 0/5) of the left
whole upper limb. He was diagnosed initially by a neurologist
with brachial plexus neuropraxia due to severe hyperabduction
of upper limbs. A meeting was hold with the patient and his
father to clarify this issue and discuss with them the
management plan. Post-operative pelvis X-ray day 1 (Fig. 12).

During post-operative assessment day 3, the patient motor
condition improved as there was flicker flexion movement of
left fingers except thumb (power 1/5) and flicker flexion
movement of left wrist, sensation intact over the hand only.
Electromyography (EMG) was done during the 1st-week post-
operative, and it was unremarkable (Fig. 13). Patient during the
hospitalization started on Vitamin B1, B6, and B12, and at the
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Figure 14: X-ray post-operative 2 weeks.

same time cock up splint was applied with arm sling.
Furthermore, the patient was referred to physiotherapy and
occupational therapy to start the rehabilitation of acetabulum
fixation and left brachial plexus injury at the same time. Patient
was discharged with full instruction and good analgesia,
Vitamin B1, B6, B12, and anticoagulant. Furthermore, the
patient father instructed to do passive ROM for the left upper
limb and keep applying the cock up splint and arm sling. All
post-discharge follow-up with orthopedics, neurology, and
occupational therapy were explained to the patient and his
father. The patient was seen post-operative 2 weeks, 6 weeks, 12
weeks, and 6 months with gradual significant, distal to proximal
improvement of his left upper limb motor and sensory function
(Fig. 14and 15). During the follow-up with the neurology team,
an EMG appointment was arranged 3 months after the injury,
but the patient and his family missed the appointment as they
lived away from Riyadh City and they noticed an improvement
in symptoms. The patient and his family understood the whole
management plan from the discharge day, and they are
compliance to it with full restriction to attend every
appointment with orthopedic, neurology, and occupational
therapy. Patient kept for bed to recliner wheelchair mobilization
for 3 months then started gait training with gradual
mobilization from partial to full weight bearing.

The patient got full recovery of brachial plexus injury after 6
months with power 5/5 of all left upper limb joints and
sensation2/2.

Discussion
Serious orthopedics injuries, acetabular fractures might present
a challenging surgical case. Roughly 80% of acetabular fractures

Figure 15: X-ray post-operative 6 weeks.

are caused by high-energy trauma, such as those sustained in
road traffic accidents, while roughly 10.7% are caused by falls
from a considerable height [15]. Acetabulum fractures are
regarded as major injuries and occur more frequently in patients
with multiple traumas [15]. Patients who have experienced hip
deformity or discomfort in the past typically also have other
related injuries, such as sciatic nerve palsy, hip dislocation, or
fractures in the femur neck. In addition, they may exhibit
damage to the surrounding structures, such as fractures to the
extremities, significant abdominal viscera trauma, and chest
traumas [16]. Here we presented a first case of 16-years-old
male with a history of road traffic accident sustained isolated
close left acetabulum fracture, with brachial plexus neuropraxia
post-ORIFE.

The upper extremities are innervated by the intricate network
of nerves known as the brachial plexus. It is formed in the
posterior cervical triangle by the joining of the ventral rami of
the first thoracic nerve root with the fifth, sixth, seventh, and
eighth cervical nerve roots [17]. The location of the damage
within the nerve pathway determines the kind of brachial plexus
injury (BPI) [18]. There are several ways to harm the brachial
plexus, including pressure, tension, and overstretching.
Neuropraxia is the term used to describe when nerves are
stretched to the point of harm [19].

Although there are several reasons why BPI occurs following
surgery, the main contributions include perioperative
mechanical stresses such as compression, stretching, and
laceration. While laceration is frequently brought on by direct
injury from the blade or needle, stretching and compression are
usually brought on by inadequate limb padding and placement
during surgery, excessive use of surgical retractors, extended
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immobility,and hematoma around the nerve [20], italso occurs
in 0.2% of all patients receiving general anesthesia [12].
Inappropriate placement, particularly when arms are abducted
more than 90°, advanced age (more than 60 years), lengthy
operation duration (316 + 62 min), hypotension, and
hypothermia are risk factors for intraoperative blood pressure
damage [21]. Regarding our case, the cause of BPI may be due
to staying the patient more than ten hours under general
anesthesia the superman position for the bilateral upper
extremity, to avoid injuring the brachial plexus the surgery time
must be taken into consideration, taking into account the most
appropriate and comfortable position for the patient during
surgery.

The BPI can happen in two basic ways: traction and
compression. A compression injury occurs when the head
rotates, compressing the brachial plexus nerve root. The most
prevalent type, compression neuropraxia, usually affects elderly
individuals [22]. When a nerve is pushed, generally downward,
traction neuropraxia develops. While less frequent than
compression neuropraxia, this damage is more common in
young adults and adolescents [22]. Regarding our case, he was
unable to move their left upper limb and no sensation. After 15
min of partial recovery, sensation returned over the hand only,
but motor deficit persisted, indicating brachial plexus
neuropraxia following traction and compression injury during a
lengthy procedure.

Physician understanding of these entities is the most important
factor in identifying peripheral nerve damage, including BP.
Incisional discomfort, lack of patient awareness, and strong
analgesia, which is prevalent in post-procedural care, typically
cause delays in diagnosis. For a diagnosis, a thorough medical
history and examination are essential. Neurologic evaluation is
recommended if a neurologic impairment is identified [23].
Regarding imaging diagnosis, magnetic resonance imaging
(MRI) and/or computed tomography (CT) myelography are
typically used to determine BPI. The kind, location, and
seriousness of the injury all affect how BPI is managed. In
addition, it could cure itself or need straightforward, non-
surgical treatment like physical therapy to return to normal
[22]. When assessing these injuries, EMG is a valuable
supplementary tool that may be used to determine if an injury s
acute or chronic [23]. Regarding our case the MRI was
requested by neurologist, however, we did not agree
immediately post-operative. The brain CT scan of was
performed and unremarkable finding for acute stroke. EMG
was done during the 1st week post-operative and it was
unremarkable.

The treatment of peripheral nerve injuries, such as brachial

plexopathy, is mostly supportive: Conservative therapy for
three weeks is the first line of treatment, unless there is a
suspicion of vascular problems, compartment syndrome, or an
accidental cut to the nerve. Electrodiagnostics (Edx) should be
carried out three weeks later. Since Wallerian degeneration is
incomplete and information is unreliable, an Edx conducted
before 3 weeks produces extremely poor results. Nothing else
has to be done in the event of a Sunderland Type I injury
because healing is typically complete and spontaneous [23].
The patient should ideally be sent to a hand surgeon who treats
BPI for further care if axonotmesis is detected. Better recovery
and prompt treatment are possible outcomes of early referral
[14]. Regarding to our case during 6 months, the patient
recovered gradually from day 1 post-operative up to full
recovery after 6 months. His recovery started distal to proximal
with sensation improvement before motor regardless. In the 1st
month, the patient was able to do wrist and finger extension 3/5
and no elbow or shoulder movement with intact sensation. In
3rd month, he was able to do full wrist ROM flexion and
extension 5/5 and elbow flexion 3/5 with restored deltoid
sensation and improved power 5/5 of the left upper limb. At 6
months of fellow-up, the patient has FROM for wrist, elbow,
and shoulderwith motor power 5/5 and sensation2/2.

The main objective with these injuries is prevention. Reduced
arm abduction, extension, and external rotation, frequent limb
repositioning, keeping the head in a neutral posture, and
appropriate shoulder padding in the Trendelenburg position
are some of the tactics used to reduce risk [23]. One group was
able to lower the incidence of BPI to 0.02% across 15,000
operations by following these suggestions [24].

Abasic X-ray can be used to diagnose an acetabular fracture, but
since many patients have numerous organ damage, a CT scan
which is more accurate than a traditional X-ray is frequently
required. Typically, plain films with Judet views and an anterior-
posterior pelvis are acquired initially [ 2]. Regarding our case, X-
ray shows ABC acetabular fracture with central subluxation.

Numerous variables, such as age, male gender, heart disease,
dementia, institutionalization, rehabilitation, and the cause and
energy of the original injury, are linked to a patient’s death or
morbidity. It is important for the patient’s rehabilitation and
ought tobe done following hip trauma [25].

It is extremely difficult for trauma surgeons, especially
orthopedic surgeons, to treat acetabular fractures. Treating
these patients may need coordination between different
departments since the high-energy trauma that causes these
fractures also damages internal organs and blood vessels [7].
When it comes to treating pelvic ring injuries and acetabular
fractures, the modified Stoppa method is great. It can facilitate
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the direct reduction of the medially displaced quadrilateral
surface, facilitate access to and visualization of the displaced
quadrilateral surface, and provide the simple insertion of a
buttress plate into the inferior pelvic brim with only one
incision. In addition, it permits the afflicted acetabular dome to
be directlyreduced [26].

However, it has some disadvantages. For example, exposure of
the quadrilateral surface may result in injury to the obturator
nerve. The screw insertion angle is restricted in situations with
posterior column fractures. Hernias can develop after surgery.
It is known that the modified Stoppa technique can lead to
wound infection, fixation failure, sciatic nerve palsy, obturator
nerve injuries, and external iliac vein injuries. Additional issues
including inguinal hernia, peritoneal cavity rupture, cystotomy,
superior gluteal artery, lateral femoral cutaneous nerve palsy,
rectus abdominis muscle atrophy, and deep vein thrombosis
have also been documented [27]. Regarding our case, he was
managed with open reduction and internal fixation through a
modified Stoppa approach with lateral window. Fixation was
done with suprapectineal Stryker plate, symphyseal recone
plate, 2.7 mini fragment plate, and 2 posterior column screws.

Conclusion

In patients with acetabular fractures, post-operative nerve
injuries were observed in the operated limb due to direct nerve
injury or traction injury. Herein we presented the first reported
case of left acetabulum fracture, which managed with open
reduction and internal fixation of through the modified Stoppa
approach, and complicated with post-operative of brachial
plexus neuropraxia associated with not maintaining the patient
position during alengthy procedure.

Clinical Message

Orthopedics surgeons and anesthesia should consider the patient
positioning and try to keep the perfect positioning from pre-
operative, intraoperative and post-operative period. This can be by
askingall OR personnel to observe and maintain the patient position
during any traction maneuver and post-traction by checking head,
neck, upper extremity, and lower as well. Keep on you consideration
to examine upperlimbs postalengthy procedure as well.
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