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Abstract 

 

External fixation is a surgical treatment used to stabilize bone and soft tissues at a distance from the operative or injury focus. 

They provide unobstructed access to the relevant skeletal and soft tissue structures for their initial assessment and also for 

secondary interventions needed to restore bony continuity and a functional soft tissue cover. It is an alternative to internal 

fixation, where the components used to provide stability are positioned entirely within the patient's body. This study aims to 

determine the importance of nursing care in patients who had used the external fixation. Nursing care is related to the 

prevention of complications from the use of external fixation, pressures in soft tissues and bone marrow and infection. 
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Introduction 

 

External fixation is a technique used to manage musculoskeletal conditions such as complex fractures or 

limb deformity (Jennison et al, 2014). (1). External fixator devices are applied using a surgical procedure 

whereby pins and/or wires are inserted through the skin into the bone. The pins and wires are then secured 

using a system of clamps, connectors or circular rings to create a scaffold system.(2,3). The sites where the 

pins or wires enter the skin are commonly referred to as pin sites. External fixation can be used to 

immobilise fractures if other methods of immobilisation, such as a plaster cast, are unlikely to be effective; 

for example, when there are multiple fragments of bone or when there has been extensive loss of skin or 

bone. (3). It can also be used to help correct bone deformities or as part of limb lengthening procedures. 

Clinicians use external fixation in orthopedic trauma, pediatric orthopedics, and plastic surgery for an array 

of different pathology. Indications for external fixation devices:(4,5).  

 Unstable pelvic ring injuries 

 Comminuted periarticular fractures such as pilon, distal femur, tibial plateau, elbow, and distal radius 

fractures 

 Fractures with large amounts of soft tissue swelling 

 Fractures in a patient that is hemodynamically unstable or cannot undergo an open procedure 

 Comminuted long bone fractures 

 Fractures with significant bone loss 

 Open fractures with soft tissue loss 

 Limb deformity and limb lengthening 

 Osteomyelitis with bone loss   

 Immobilization of joint after soft tissue flap 

 Arthrodesis 

 Nonunion 

 Malunion 

 Infection 

 Traction to aid in intraoperative fracture reduction (22,23). 

https://en.wikipedia.org/wiki/Internal_fixation
https://en.wikipedia.org/wiki/Internal_fixation
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Contraindications 

 

External fixation is a relatively safe minimally invasive procedure and can provide significant benefit to the 

patient when used in the correct setting. As such, there are limited contraindications for its use in 

orthopedics. (5). Relative contraindications include an obese patient where safely placing pins would be 

difficult. A non-compliant patient is a relative contraindication because he or she may not follow up for the 

removal of the device. (5,6). Also, peri-prosthetic fractures can limit the bone stock available to place the 

pins. General contraindications include patient refusal, unable to withstand the procedure 

physiologically.(6).  

The following items are necessary for a standard uniplanar external fixation device using blunt pins:15-blade 

scalpel, Dissection scissors, Soft tissue retractors, Size-specific trocar with soft tissue protectant sleeve, 

Corresponding drill bit, T-handle wrench, Tapping drill, Corresponding size pins, Bars, Clamps, C-arm 

fluoroscopy. (6,7) 

 

Technique 

 

External fixation is used to stabilized different bones across the body, but the overall technique of 

application remains the same. The first step includes incising the skin over the pin insertion site. Care is 

necessary that skin and muscle are not tenting on the pin because this may lead to inflammation and pin 

infections.(9,10,11).  

 

Pelvis 

 

External fixation in the pelvis is common for both provisional and definitive fixation. The two main pin 

locations are the iliac wing and the anterior inferior iliac spine. For iliac wing pins, a small incision is made 

to bone approximately 2 cm posterior to the anterior superior iliac spine. The target insertion site is the 

gluteal ridge because this is the strongest and widest portion of the iliac wing. (13).   

 

Upper Extremity 

 

Humeral fractures rarely require external fixation for stabilization but are sometimes used with a morbidly 

obese patient or when there is gross contamination or open wounds. Pins are placed anterolaterally in the 

proximal humerus and posterolaterally in the distal humerus.(7).  

 

Lower Extremity 

 

Pin placement for femur stabilization can be directly lateral or anterolaterally. Care must be taken to avoid 

joint penetration. Likewise, these same anterolateral distal femur pins can be used to in conjunction with 

subcutaneous anteromedial tibial pins placed at least 14mm distal to the joint line. The knee should be 

secured at 5 to 15 degrees of flexion. (5,6).  

 

Pin Site Care 

 

Pin site care is essential to reduce infection rates but the technique of which varies considerably. (12,15,23). 

If skin drainage or erythema surrounds the pins, then providing pin care three times a day should commence 

until the infection clears.(16,23).  
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Complications:  

 Pin site infection (22) 

 Osteomyelitis 

 Frame or pin/wire failure or loosening 

 Malunion 

 Non-union 

 Soft-tissue impalement 

 Neurovascular injury 

 Compartment syndrome 

 Refracture around pin (15,16,17). 

 

Nurses’ role 

 

The nurse specialist is able to expertly support patients through a period of change and adjustment, helping 

reduce the risk that they will not accept the frame and/or not adhere to treatment. Actively involving patients 

in care planning and evaluation contributes to a holistic, patient-centred approach where care is 

individualised. Appropriate involvement of the multidisciplinary team, both in the acute and community 

setting, helps provide patients with the skills and resources to self-care. Factors, such as depression and 

destructive behaviour, need to be carefully considered when planning discharge from hospital, especially if 

patients are expected to manage their frame and pin sites themselves between outpatient follow-up visits 

(18). The use of self-management programmes may help them to develop coping strategies (14). Nurses are 

ideally placed to support patients with external fixator devices, in particular helping them look after the pin 

sites. Providing verbal and written information will help patients understand the importance of caring for pin 

sites effectively and identifying infection quickly. Pin sites also need to be reviewed regularly and checked 

for signs of inflammation, irritation, infection or pin loosening. (19, Ceroni et al, 2016).  

 

Material and Methods 

 

This is a quantitative and analytical study. Information was taken from medical and nursing cards, for a 

period of 1 year, 2020-2021, in the service of the Trauma and \Orthopedic Hospital in Tirana, to determine 

the importance of nursing care in preventing complications and the progress of rehabilitation of patients with 

fractures and luxationes. 

 
 Pain Redness Discharge Swelling General symptoms 

 60 

patients 

 

Calm 

● May be painless 

● Only mild pain  

● Reduces after 

application of fixator 

● Often none 

●Sometimes a 

little  

● Not 

spreading 

● Sometimes none  

● Sometimes minor 

● No 

swelling 

● No other issues 

 

15 

patients 

 

 

Irritated 

● Mild to moderate 

● Uncomfortable 

● Some 

redness but 

not spreading  

● No hot or 

taut skin 

● ‘Weepy’  

● Begins to weep 

when it did not 

before/increased 

amount of discharge  

● Remains the same 

consistency and 

colour  

● Swelling 

around pin 

site only, not 

spreading 

● Skin movement 

around the pin  

● Allergy to 

antiseptic 

● Irritated upon 

physical activity  

● Itchy (owing to 

reaction/allergy)  
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● Can be persistent in 

specific pin sites  

● Sometimes bleeding  

● No odour 

● Dressing changes 

needed more often 

● Dry, flaky skin  

● Does not respond 

to antibiotics  

Infected  

● May affect all pin 

sites or just one or 

two 

5 

patients 

 

Infected 

● Severe  

● Sudden  

● Increased intensity  

● Throbbing/stinging  

● Joints nearby may 

be painful 

● Unable to weight-

bear  

● Unrelenting on rest  

● Poor response to 

analgesia 

● Deep red  

● Angry 

looking  

●Spreading  

● Definite 

borders  

●Associated 

with heat 

● Increased 

● Change in 

consistency  

● Thicker/more 

viscous 

● Sometimes 

unpleasant odour  

● Change in colour  

● Sometimes purulent 

● Dressing changes 

needed much more 

frequently 

●Localised 

swelling 

around 

affected pin 

site  

● May 

spread  

● May be 

severe 

● Feeling unwell  

● Fever 

● Taut, shiny skin  

● Loss of function/ 

weight bearing  

● Tired/lethargic 

● Disturbed sleep  

● Loss of appetite 

● Responds to 

antibiotics 

 

In the study, were included 80 patients, to whom was applied the external fixator. as can be seen from the 

table, 60 of these patients tolerated well the external fixation and reported few side effects. Such as: a little 

pain, which was reduced after application of fixator and sometimes a little redness. Sometimes minor 

discharge, no swelling and no other issues. 15 of these patients reported that they had  mild to moderate 

pain, and general symptoms such as: Dry, flaky skin, swelling around pin site only, not spreading, etc.. 5 of 

these patients had not tolerate the external traction and had complications, such as severe pain, localised 

swelling around affected pin site, feeling unwell, fever, taut, shiny skin, etc… 

 

 

 

 

 

 

 

 

 

 

The first Graph presents  pain tolerance in patients with an external fixator.  
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The second graph presents the most frequent complications that appear in patients with an external fixator.  

 
The third graph presents the complications of the external fixator and the intensity of the pain and its 

frequency, as one of the most frequent complications of the external fixator.  

 

Results 

 

In the study, were included 80 patients, who had used the external fixation. From the study of these cases it 

resulted that: With the increase of nursing staff  knowledge in the assistance provided to traumatized 

patients, 60 of these patients tolerated well the external fixation and referred that had not suffered any 

complications from it. 15 of the patients said they had not tolerate the external fixation at first, they referred 

that they had not move the articulations. 5 of the patients had not tolerate the external traction and had 

complications, such as constant pain, infection and compartment syndrome. 
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Conclusions 

 

External fixation plays a vital role in fracture care today. Not only can it temporarily stabilize fractures, but 

it can provide definitive fixation as well. The use of external fixation in a damage control setting can prevent 

the so-called “second hit” phenomenon because of the quick application, decreased blood loss, and 

minimally invasive application. Furthermore, by giving time for the soft tissues swelling to subside in severe 

injuries, the risk of injection and wound complication proportionally decreases. 

 

Recommendations 

 

An interprofessional approach is crucial for maximizing treatment benefits and reducing morbidity. These 

patients are often polytrauma patients and require management in the intensive care unit. Daily assessments 

by the orthopedic and orthopedic specialty-trained nursing teams are essential for monitoring pin site 

infections, soft tissue integrity, and neurovascular status. Nursing also provides post-procedure monitoring, 

wound dressing, medication administration, and should report any issues to the treating clinician. Thus, the 

interprofessional healthcare team approach is the optimal means to drive positive patient outcomes with 

external fixation.  
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