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ABSTRACT

Background: Orthopedic injuries in polytraumatised patient are common and affect the management in such
patients. Aim of the Work: The purpose of this study was to assess the pattern and nature of orthopedic
injuries in polytraumatised patient who sustain different mechanism of injury and to analyze the management
of these injuries in the E.D. It is a descriptive study carried out at E.D. of Al-Jamhory teaching hospital.
Patients and Methods: The study included all polytraumatised patient aged 15-45 years admitted to the E.D.
OF Al-Jamhory teaching hospital after being injured in different mechanism of injury (MCV, FFH, Bullet
injury, ... etc). Management carried out according to ATLS and to specific patient needs, 64 patient included
in this study by using a special form for the study, patients ages were ranging from 15-45 years with
subdivided to subgroups (15-25), (26-35), (36-45) and studied separately from the mechanism of injury and
injured part of the body point of view. Results: Total number of causalities was 64 their mean age was 20
years, out of them 59 were male and 5 females, the most mechanism of injury were MVC 32(50%),
transportation time was with average of 30 minutes, upper limbs affected equally to lower limbs, closed
orthopedic injuries were common than open injuries, head injuries were noted to be the bulk associated injuries
with the most serious and fatal outcome. Conclusions: Orthopedic injuries have a major impact on the
management of polytraumatized patients. Males were the active sex group in our society and had much more

affected in polytrauma than females with the main mechanism of injury of MVC.
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INTRODUCTION

Damage control orthopedic: Damage control
in general trauma surgery includes packing the major
sources of haemorrhage rather than performing
immediate, lengthy, definitive procedures of the
visceral organs. As part of the damage control
philosophy, immediate life-saving interventions,
directed at stopping bleeding are applied, after which
resuscitation and further stabilization are performed
in the ICU. Only after the overall physiology has
improved definitive interventions are performed. This
change in trauma practice resulted in improved
survival rates. Initial surgery was done with the goal
of achieving rapid skeletal stabilization of major
orthopaedic injuries to stop the cycle of ongoing
musculoskeletal injury and to control haemorrhage.
This approach was termed “Damage Control
Orthopaedics™ ®.

The Advanced Trauma Life Support
(ATLS) course teaches a systematic, concise
approach to the early care of the trauma patient.
This course is vital to guiding care for the injured
patient in emergency department trauma rooms.
ATLS course training provides a common language
that can save lives in critical situations .

The management of the multiply-injured
patient has been revolutionized during the past
century.  Advances in  prehospital  care,
resuscitation, implants and intensive-care medicine
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have all contributed to better treatment of the
patient in physiological crisis after trauma, who is
at risk for the multiple-organ dysfunction syndrome
and is battling for survival®.

The implementation of advanced trauma life
support training was probably the greatest stimuli
affecting the philosophy in the treatment of patients
with  polytrauma.  However, more recent
development in molecular medicine and genetics
have influenced our perception of management
leading to the concept of "damage control
procedures” ®. While the basic concept of 'save life-
limit disability' has not changed, the type and timing
of interventions have been gradually modified @

The vast majority of patients sustaining
polytrauma have some form of musclo-skeletal
injury, these injuries often cause significant pain &
may distract from other more life-threatening
injuries, even though extremity injuries can threat
in the long term function or even survival of a limb
they rarely constitute an acute life threat®.

Wound management is of great important
in proper healing of penetrating and crush injuries,
careful treatment is, however, just one important
factor in decreasing the rate of wound infection,
bacterial inoculums, tissue devitalization, blood
supply, time to presentation and treatment,
presence of foreign bodies and host immune status,
all play a role in final outcome.’
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The most important component of wound
management and prevention of infection is irrigation,
the technique require copious amount of fluid (500-
1000)cc at high pressure (15-20 pounds per square
inch)this can be achieved by using 60 ml syringe with
18 gauge catheter or wound irrigator.*The solution
should be either saline or tap water, antiseptic solution
does not decrease infection rate or improve healing
time and may be harmful, more vigorous and lengthily
irrigation may be needed for heavily contaminated
wounds. In wounds older than 3 to 4 hours gentle
scrubbing of the wound is recommended ©.

Vascular injury is a major complication of
military and civilian trauma. Major developments
in this field have been related to military conflicts
during the past 100 years .

Trauma has become a public health
problem in many parts of the world, and vascular
trauma is an important component of this problem,
however, the mechanism of injury seems to differ
between different parts of the world. While
successful treatment of major arterial injuries may
be life-saving as well as allowing limb salvage and
restoration of function .

The diagnosis of an extremity vascular injury
is initially made by physical examination as part of the
full trauma assessment. The classic five P's:-pain,
pulselessness, pallor, paresthesia and paralysis may be
partially present or may be absent in many patients.
Some patients with axillary and proximal brachial
artery injuries may have palpable pulses at the wrist.
The injury type and location are noted, and the axillary,
brachial, radial and ulnar arteries are palpated for
pulsations. Depending on the mode of presentation,
most patients were taken immediately to the operating
room for vascular or orthopedic/vascular management
®_In others with soft signs or doubtful vascular injury
(especially with hematoma, compartmented limb or for
medico-legal reasons) and when patients were stable,
preoperative duplex ultrasonography /angiography
were performed .

All patients with associated orthopedic injury
underwent reduction of joint dislocation or bone
fracture and immobilization by internal or external
fixation, it always preceded vascular repair unless the
extremity was threatened and required immediate
revascularization . Repaired vessels especially at the
anastomotic suture lines and graft location, were
compulsory covered with muscles and soft tissues to
prevent desiccation and disruption. In all patients
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management of vascular injuries was performed in
the operating room under general anesthesia using
standard vascular techniques. Depending on the
condition of the limb after revascularization, open full
fasciotomy was carried out liberally to either relieve
existing compression or to avoid one from occurring
in the postoperative period “.

The principle of fractures treatment in
polytrauma is to achieve stable osteosynthesis which will
allow early mobilization ©. Fractures with a concomitant
vascular injury or compartment syndrome have the first
priority for treatment followed by open fractures and joint
injuries, the most important prognostic factors for
fractures with vascular lesions are the ischemic interval
and the degree of any reperfusion disturbances. Muscles
lose their function after two to four hours of ischemia;
irreversible destruction may develop after four to six
hours. Nerve tissue loses some function after 30 minutes,
and irreversible injuries can develop after 12 to 14 hours
of complete ischemia. In the blood vessels, severe
changes in capillaries and the endothelium are seen after
three hours of ischemia. These result in changes in
permeability of the capillary bed, leading to post-ischemic
swelling of the soft tissues in 30% to 60% of cases. This
damage is aggravated in multiply-traumatized patients
with generalized hypoxemia ®.

Vascular injury therefore requires prompt
diagnosis and direct treatment. Reconstruction of
the arterial lesion has first priority, and in cases in
which an immediate repair is difficult, the use of a
temporary shunt should be considered ©.

Some regions are particularly susceptible
to vascular injuries. These include the subclavian
artery near the clavicle and the brachial artery near
the shaft of the humerus. The femoral artery in the
region of the femoral shaft and the popliteal artery
at the knee are also in danger because of their
fixation to bone. Dislocation of the knee involves
rupture of vessels in about50%of cases ©.

Hemorrhage from limb injuries has been
identified as the most important cause of avoidable
battlefield death, The treatment paradigm has
shifted in the UK military from ABC(airway,
breathing, circulation) to <C>ABC to reflect the
importance of rapidly controlling external
hemorrhage, this concept is firmly embedded in
training at all levels of provider in the early
management of severe trauma,1* by direct pressure
which is the initial measure to be taken to arrest the
active bleeding, Commercial tourniquet sare issued
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to individual deploying soldiers as part of their
personal first aid equipment with encouragement to
use the device for severe limb bleeding during care
under fire and to immediatelyre-evaluate the
requirement when the fire-fight is won(tactical
field care phase).This is pictorially represented in
the haemostasis ladder, an escalator of
interventions for uncontrollable hemorrhage.
However, the use of tourniquets on traumatic
amputations has been criticized as contributing to
unnecessary limb loss ©.

The treatment of wounds of open
contaminated fractures was augmented by external
fixation, this lead to quick fractures stabilization,
stability for fractures repairs, and access to the wound
debridement and subsequent soft tissue surgery .

Many orthopedic patients who have
sustained multiple injuries benefit from the early
total care of major bone fractures. However, the
strategy is not the best option, and indeed might be
harmful, for some multiply injured patients ©9.

Since foregoing all early surgery is not the
optimal approach for those patients, the concept of
damage control orthopedics has evolved ©. Damage
control orthopedics emphasizes the stabilization and
control of the injury, often with use of spanning
external fixation, rather than immediate fracture
repair ©. The concept of damage control orthopedics
is not new; it has evolved out of the rich history of
fracture care and abdominal surgery ©. Tracing the
roots of damage control orthopedics, reviewing the
physiologic basis for it, describing the subgroups of
patients and injury complexes that are best treated
with damage control orthopedics, reporting the early
clinical results, and providing a rationale for modern
fracture care for the multiply injured patient ©.

AIM OF THE WORK

The current study aimed at: Studying the
orthopedic injuries in polytraumatised patients and
their management in the ED. Evaluating the
distribution of patients according to age, sex,
mechanisms of injury and to evaluate the
associated injuries and their impact on each other.

PATIENTS AND METHODS

The present study included 64 patients
aged between 15 years to 45 years who presented
to ED in Al-Jamhory teaching Hospital in Mosul
City with polytrauma injuries including orthopedic
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injuries during the period from October 2010 to
July 2011. The study was approved by the Ethics
Board of Al-Jamhory teaching Hospital.

Each patient was examined according to
the following criteria: (age, sex, mechanism of
injury; type of orthopedic injury & associated
injuries, clinical & radiographic assessment of
injuries & treatment).

Full clinical investigation on each patient
was performed including; vital signs(blood pressure,
pulse rate and respiratory rate), as well as complete
assessment  according to  ATLS  protocol,
radiographical assessment also carried out including:
CT-scanning of head(brain & bone window), chest
X-ray, also imaging technique including FAST
examination of the abdomen.

The treatments of the patients in the
emergency department included: resuscitation, wound
care, treatment of fractures. Special form was
designed to record the data of the studied samples.
This is descriptive study mentioned in number and
percentage of the results shown in tables and figures.

RESULTS

Of the 64 patients included in the study, 59
(92.2%) were males and 5 (7.8%)were females, their
distribution according to the mechanism of injury
shown in table -1-, the main mechanism was motor
vehicle collision for both genders and followed by fall
from height.

Table (1): Mechanism of injury & No. percentage of
male & female in each type of injury.

Mechanism No. of patients

of injury Total % Male % female %
Motor vehicle o 0 0
accident MVC 32 50.0% 30 93.7% 2 6.2%
Fall from o 0 0
height 12 18.7% 11 91.7% 1 8.3%
Blast injury 10 15.6% 9 90.0% 1 10.0%
Bullet injury 9 14.0% 8 88.9% 1 11.1%
Industrial 1 | 16% | 1 |100% | o | 0oo%
injury
Total 64 100% 59 92.2% 5 7.8%

According to age group and in association
with mechanism of injury, the most injured age group
fall on (15-25years) with most of them injured by
motor vehicle collision, followed by the (26-35years)
group with also motor vehicle collision was the main
mechanism of injury and followed by bullet injury
table-2-.
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Table (2): Mechanisms of injuries according to age
group.

Age
group

(years)

Industrial
injury

blast
injury

MVC | No.% | FFH [ No.%s No.% | BUNEL | nooe No.%
injury

15-25

13 |406% | 4 |333%| 3 |300%| 7 |77.8%

years
26-35
13 | 40.6% 4 33.3% 4 40.0% 1 11.1% 1 100%

ES_AS 6 |187%| 4 |333%| 4 |400%| 1 |111%

100% 100% 100% 9 100% 1 100%

Jrotal 32 12 10

Time consumed for transportation from the
scene to the emergency department was from 15 min.
up to 1 hour with average mean time of 30 minutes.

The thirty two patients whose the mechanism
of injury is collision subdivided according to their
situation at time of accident of those 11(34.3%) were
drivers, 12(37.5%) were passengers and 9 (28.1%)
were pedestrians, figure 2.

resuscitated by intravenous fluids (N/S 0.9%, or
ringer lactate) with majority for KVO rate, the
21(32.8%)shocked patients treated by 1500-2500cc
of intravenous fluids, 6(28.6%) patients underwent
blood transfusion to complete the resuscitation.

The associated injuries were studied
according to their affected anatomical region and in
relation with the mechanism of injury in 56 (87.5%)
patients shown in table -6-with the most significance
for head injury followed by the abdominal injury with
most of them caused by motor vehicle collision
followed by fall from height, Figure-4-.

Table (3): Injury associated with orthopedic injury in
polytraumatised patient.

Figure (4): States of injured patients in MVC.

Upper extremities injuries seen in 31 (48.4%)
patients while lower extremities injuries seen in 30
(46.87%) patients and mixed upper and lower limbs
injuries was found in 3(4.7%) patients only. In upper
limbs injury 25(39.1%) were closed injury and
6(9.37%) were open injuries.

Of lower limbs injuries 17(26.6%) patients
were with closed injury, 13(20.3%) patients were
with open injury and lastly the 3(4.7%) patients of
both upper and lower injuries had open injury.

The total number of patients with closed
injury were 42(65.6%), 3(4.68%) of them were
arrived the emergency department in shock status, 39
(60.93%) were heamodynamically stable, the patients
with open injuries were all 22(34.4%), 18(28.1%) in
shock and only 4(6.3%)were heamodynamically
stable.

Resuscitation took place according to ATLS
protocols, air-way management needed in 10(15.6%)
patients, all of them had head injury, 8(80.0%)
patients managed by endotracheal intubation and one
patient underwent cricothyrotomy and another
managed by nasopharyngeal airway, all patients
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. . C-

Mec_hqnlsmTotaI _H_ead n0.% _Chest no.% Ab_d(_)mlnal N0.%| spine [no.94

of injury | no. [injury] injury| injury injury
T Drivers 11(32.4%) mvc 26 | 19 |73.19% 3 [115% 3 11.5% 1 [3.9%
2 Passengers 12(37.5%) IFFH 12 | 10 183.3% 0O [ 0.0% 2 16.79% 0 |0.0%
3 Pedestrians 9(28.1%) IBlastinjury| 10 | 5 [50.04 0 [0.0% 5 50.0% 0 [0.0%)
ullet inju .0% 1% 9% .0%
Bullet injury] 7 0 [0.0%| 4 |57.1% 3 42.9% 0 [0.0%
[industrial 1 0 [0.0%] 1 [100.0% 0 0.0%| 0 [0.0%]

The remaining 8 (12.5%) patients whose
suffered multiple injuries beside the orthopedic
element of injury discussed as there were 4 (50.0%)
patients had head and chest injuries, 3(37.5%)
patients sustain chest and abdominal injuries, the last
patient suffered from head, Cervical spine and chest
injuries, all of them resulted from motor vehicle
collision except 2 patients from bullet injury of head
and chest injuries.

Orthopedic injuries treated conservatively in
the ED by splinting in 52 (81.2%) patients and 12
(18.7%) patients had operated on, 6 (50.0%) of them
had soft tissue injuries were wound debridement was
done for them, 5 (41.7%) patients underwent external
fixation which is damage control orthopedic
management and only 1(8.3%) patient was treated
with closed reduction.

Nine (14.1%) patients admitted to the ICU,
7(77.8%) of them had chest injury and 2 (22.2%) had
head injury (one of them died in the 1st 24 hour), the
rest 55 (85.9%) of patients were admitted to the
surgical ward and then treated accordingly.

DISCUSSION

In this study most of the patients were males
and specially in age group of (15-25) years with the
mean age of 20 years and that was in contrast to other
study conducted by Malczyk et al. 9, were the
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females had high number in polytrauma patients &
the ages distributed over (14 -45) years fairly and this
belonged to that the minority of females are drivers in
our country in comparison to outside. Also, it is
probably because of the preventive rules in our
society concerning the affairs dealing with women.

It is obviously that motor vehicle collision
had the highest percentage in causing polytrauma
injuries for civilian accident. This conclusion agree
with that found by Malczyk et al.*®, who showed
high-speed impacts from road traffic accident are a
major cause of polytrauma.

Most of the collision's patients were
passengers and to less extent drivers with no safety
profiles (lake of seat belt application compliance
and traffic rules also air bags lake cars), this is
beside the impact severity and collision
configuration the protection of the occupant with
seat belt and airbags is of importance®.

Time plays a major role in the salvage rate
for the polytraumatised patient especially the
transportation from the scene to emergency
department. In this study average time was about
30minute, this point discussed in Hall Carmen “®"
the average time of arrival is about 30 minutes in
dependence of EMS transportation in comparison
to our study where the transportation take on
civilian and military vehicles.

Most of the patients had either upper or
lower limbs injury approximately in same
percentage with minor group had mixed both upper
and lower injuries.,and this agree with that found
by Hall Carmen *’, who indicated that the major
involved part of the body in the polytrauma are the
limbs.

Two third of the patient in this study found
to have closed orthopedic injury which concur with
the finding of Malczyk et al. @ and Carmen @
where the type of fracture depends mainly on the
mechanism of injury and that is clear about our
locality where the explosions falls to less degree. it
is obvious that the main mechanism of injury
during the period of the study was the MVC @12,

The most associated injury in this study
was head injury in association with orthopedic
injury and this is in reverse to other study shown in
Carmen study Y where the thoracic injury was
the most, this may be because direct impact of head
on front of the car because the seat belt was not
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used in our society like others where the belt cause
mainly chest injury ‘31419,

All of the patients treated conservatively in
the ED with pending definitive treatment
accordingly later on, with most of the patients had
splinting by plaster of paris mainly or skin traction,
others submit external fixation to maximize the
healing process.

CONCLUSION

The current study concluded the following
points: MVC is the main mechanism of injury in
causing polytrauma with orthopedic injury. Males
affected more predominantly than females in
polytrauma. The most serious injuries in
combination with orthopedic injury is head injury
in our study with the highest percentage and most
fatal. Chest injury in polytrauma patient impedes
the early total care of orthopedics injuries.
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