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INTRODUCTION 

An open fracture is a break in the bone that causes 

disruption of the skin and surrounding soft tissue, 

allowing the fracture haemorrhage and fracture to 

communicate with the outside world. They are 

orthopaedic emergencies, and the management of the 

open fracture is challenging. Ankle fractures account for 

3.9% to 10.2% of adult fractures.1 Open ankle fractures 

are uncommon (3-6% of all ankle fractures).2 These 

fractures occurred frequently following high-energy 

processes and were generally more troublesome than 

closed fractures,3 with the majority of the research on 

their management focusing on young men. Recent studies 

have shown, however, that the highest frequency of open 

ankle fractures now occurs in senior women, with simple 

falls being the most common cause of injury.4,5 
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Despite technological advancements and surgical 

methods, infectious and non-infectious disease rates 

remain problematic. The incidence of infection following 

an open fracture is a result of direct contamination, 

diminished vascularity, systemic impairment, and the 

requirement to insert metalwork for fracture stabilization. 

Several classification systems have emerged to grade 

these injuries. Gustilo and Anderson in 1976 6 described 

the most widely used classification system, which was 

later updated in 1984.7 The system is based on the 

laceration length, the extent of soft tissue damage, and the 

amount of comminution and contamination. This 

classification system aids in wound description, 

therapeutic decision-making, and prognostication. 

Most of the literature published so far has focused on the 

management of these injuries, including the timing of 

surgery, the methods of fixation, and the outcomes of 

treatment. Due to the intricate Osseo-ligamentous 

complex, the fairly thin, soft-tissue coverage around the 

joint, the potential for wound infection and complications, 

and the risk of functional impairment in the patient due to 

multiple surgeries, the management of open ankle 

fractures remains a daunting prospect for the orthopaedic 

surgeon. To reduce complications, management 

objectives include early wound care and either immediate 

or phased fixation, depending on the wound status. This 

review will focus on the causation mechanisms, 

management choices, complications, and factors 

impacting the outcomes of open ankle fractures. 

DISCUSSION 

Mechanism of open ankle fracture 

Most open fractures are caused by high-energy events or 

injuries, including MVCs or gunshots. Open fractures can 

also be caused by simple falls at home or fractures that 

happen while playing sports. During the 23-year study 

period, Bugler et al noticed that the most common cause 

of injury was a simple fall (49%), accounting for just 

under 50% of the fractures, with MVCs coming in second 

and accounting for 26% of fractures.8 Ovaska et al 

reported that 20% (28 of 137) of the fractures were the 

result of high-energy trauma.9 Research conducted 25 

years ago found that 64% of open ankle fractures were 

caused by MVCs, while 10% were caused by gunshot 

wounds.10 Simske et al reveal a higher incidence of high-

energy trauma, with 43% of open ankle fractures 

attributable to road traffic incidents.11 However, it 

appears that closed fractures have distinct damage 

patterns, with low-energy processes contributing to the 

majority of these fractures. 

A simple fall from standing height is the most common 

cause of open ankle fractures in women older than 60, 

according to the latest research.12  However, there is 

research evaluating low-energy open ankle fractures in 

elderly individuals. 

Treatment 

Every open ankle fracture requires an individual 

management strategy. The ultimate aims of open ankle 

fracture treatment include preventing functional 

impairment and saving the patient's life and limb. The 

following procedures are used to treat open ankle 

fractures: 

Primary care 

The treatment of open ankle fractures entails patient 

stabilization, including maintenance of the breathing, 

airway, and circulation, preceded by a comprehensive 

medical evaluation to determine the type and extent of the 

injury, the degree of wound contamination, bone or soft 

tissue loss, and the neurovascular condition of the 

fractured area. 

Surgical management 

Debridement 

For orthopaedic surgeons, managing open fractures 

continues to be a difficulty. Immediate surgical 

debridement is the gold standard of care for open 

fractures, and the six-hour rule is supported in earlier 

studies; however, the latest conflicting evidence does not 

make it a golden rule. According to empirical studies, the 

timing of the procedure is less significant than the 

adequacy of debridement and the early administration of 

antibiotics. Non-viable tissue should be removed, 

including necrotic bone fragments and devitalized 

muscle.13 The removal of devitalized tissue during the 

debridement process reduces bacterial burden and 

biofilm, as well as the likelihood of acute and chronic 

infection. There are situations in which more urgent 

debridement may be required for open lower extremity 

fractures. Vascular damage and/or severe faecal or soil 

contamination are examples of Type III injuries.14 If 

surgery is to be prolonged for an open fracture, the 

temporizing care must incorporate sterilization and 

antiseptic protection. Once the wound has been dressed 

and splinted, the covering should not be removed until the 

patient has been transported to the operating room, since 

doing so can raise the infection rate. A digital snapshot 

can be captured at the initial exam and used for 

subsequent provider communication. 

Irrigation 

A vital part of open fracture care is wound irrigation to 

clear away debris and reduce bacterial infection. Some 

studies have explained the amount of irrigation and 

specific additives. There are little data regarding the exact 

volume required for the lavage of open fractures. Anglen 

et al proposed a protocol utilising 3 L for grade I injuries, 

6 L for grade II injuries, and 9 L for grade III 

injuries.15 Although there is no outcome data to support 

these recommendations, authors have advocated a variety 
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of irrigation additives, but the scientific literature shows 

no conclusive evidence of their efficacy. Isotonic saline is 

regarded as the most appropriate and preferred irrigant 

because it is a non-toxic solution that does not damage 

the healing tissue.16 A few other studies have argued for 

other irrigation solutions, including a recent Cochrane 

database review comparing saline against distilled water. 

However, this review found no difference in infection 

rates between water irrigation and isotonic saline.17 The 

FLOW (Fluid lavage of open wounds) trial is a 

comprehensive study looking into the impact of different 

irrigation solutions and pressure on re-operation rates in 

open wounds due to infection or healing issues. In 

comparing saline with castile soap solution, saline was 

superior in preventing the rate of re-operation.18 

Later, Olufemi et al suggested distilled water as an 

alternative to isotonic saline as an irrigation solution in 

open fractures of the lower limbs in a clinical trial.19 

Regarding irrigation delivery, high-pressure pulsatile 

lavage is the most effective method for removing 

pathogens and other impurities. High-pressure pulsatile 

lavage may have negative side effects, according to 

animal and in vitro research.20-24 These effects include an 

increase in macroscopic bone damage, a decrease in 

mechanical strength during short-term follow-up, and a 

deepening of bacterial penetration into muscle.25 

However, Dirschl et al found that reoperation rates were 

the same irrespective of irrigation pressure, demonstrating 

that extremely low pressure is an acceptable and cost-

effective choice for the irrigation of open fractures.26 

Antibiotics 

Antibiotic prophylaxis is a normal protocol before 

surgical procedures. Early administration of antibiotics is 

a crucial component in minimizing the incidence of 

infections. Patzakis et al demonstrated that the infection 

rate increases considerably if antibiotics are not 

administered within three hours of damage.27 In another 

randomized controlled trial, Dellinger et al determined 

that 1-day antibiotic therapy is as effective as 5-day 

administration in reducing open fracture site infections in 

patients presenting to the emergency room.28 

Controversy surrounds the type, dosage, and duration of 

antibiotics. The selection of antibiotics, however, should 

be based on local antimicrobial regimens and established 

guidelines. The organisms that cause wound infection are 

dependent on the trauma environment and the individual's 

skin flora. Gram-positive, gram-negative, anaerobic, and 

gas-forming organisms have been isolated from ankle 

fracture wounds most frequently. For open fractures, a 

preventive antibiotic with a larger spectrum of activity, 

such as a first-generation cephalosporin, is advised. In 

type III open fractures, the use of an additional 

aminoglycoside is advised.29 There are no additional 

benefits to maintaining antibiotic medication beyond 24 

to 48 hours in the postoperative period for the prophylaxis 

of surgical site infection (SSI), and extended antibiotic 

use may result in antibiotic resistance and a poor response 

to antimicrobial drugs. 

Fracture fixation  

There have been many significant advances in the 

surgical management of ankle fractures in recent years. 

Fracture fixation is essential for the protection of soft 

tissues, improvement of wound infection, fracture 

healing, and early functional outcome. Proper 

stabilization improves venous return, reduces edoema, 

promotes local neovascularization, and reduces 

inflammation. Both immediate internal fixation and 

delayed internal fixation have been studied in earlier 

investigations. Fixation using different devices may have 

different levels of stability. For fracture fixation, medical 

equipment such as plates, pins, intramedullary nails, 

wires, and screws is utilised.30 External fixation alone, 

external fixation with limited internal fixation with 

screws or K-wires (hybrid), or internal fixation with 

plates and screws are all viable options for skeletal 

stabilization. When appropriate soft tissue coverage 

exists, internal fixation may be performed. In any other 

case, an external fixator may be employed.31 The timing 

of fixation is determined by the state of the soft tissues. 

Open ankle fractures treated with immediate open 

reduction and rigid internal fixation (ORIF) are safe and 

have a favorable functional outcome.32 During an open 

reduction, orthopaedic surgeons realign the bone 

fragments so that they are in their correct location. 

Internal fixation refers to the process of joining the bones 

physically. The surgeon may insert specific screws, 

plates, rods, wires, or nails into the bones to fix them in 

their precise position. This prevents aberrant healing of 

the bones. The use of internal fixation in the healing of 

open fractures necessitates extra caution owing to the 

high risk of infection associated with these injuries. 

Arthroscopically assisted ORIF offers an opportunity to 

evaluate and treat ligamentous and intra-articular 

pathology during the index procedure. Fractures of the 

medial malleolus can be repaired with a single screw.33 

Authors have recently demonstrated satisfactory 

outcomes with limited internal fixation incorporating 

uniplanar external fixation for calcaneus and tibial pilon 

fractures, which reduces soft tissue problems and 

infection rates.34,35 In addition, researchers assert that 

limited internal fixation with multiplanar external fixation 

provides identical advantages as these other methods and 

permits immediate full-weight standing despite 

compromising the fragment-specific fixation achieved 

with soft-tissue-friendly low-profile implants.36 

Soft tissue defect coverage 

Open fractures with a loss of soft tissue remain difficult 

to manage. In open fractures, the function of soft tissue 

repair is not limited to wound coverage to prevent 

desiccation and infection. As a local source of stem or 

osteoprogenitor cells, growth factors, and vascular 

supply, soft tissues also help to promote fracture healing. 



Sunbol KM et al. Int J Community Med Public Health. 2023 Jan;10(1):474-479 

                                 International Journal of Community Medicine and Public Health | January 2023 | Vol 10 | Issue 1    Page 477 

Available choices for covering include fasciocutaneous or 

muscle flaps. These may be rotational flaps, which are 

turned around a vascular pedicle in the local area, or free 

flaps from distant donor sites, which require vascular 

anastomosis.37 

Mehta et al suggested slightly better fracture healing at 6 

months with muscle flap coverage than patients who 

received fasciocutaneous flaps; no difference was seen at 

1 year.38 Fasciocutaneous flaps are being used with 

increasing frequency. Studies have shown no difference 

in bone healing or infection rates with the use of either 

fasciocutaneous or muscle flaps, as well as equivalent 

rates of limb salvage and functional outcomes with both 

options.39,40 Without the necessity for muscle transfer, 

functional deficiencies may be less of a burden with 

fasciocutaneous flaps, and without the need for split-

thickness skin grafting, aesthetic outcomes may also be 

improved. 

Complication 

Open fractures are associated with a higher complication 

rate compared to closed fractures. Infection is the most 

visible consequence of open fractures and a key obstacle 

to therapeutic effectiveness. Risk factors for infection 

following surgical management of an ankle fracture 

include diabetes mellitus, advanced age, alcohol use, and 

high-energy injuries. 

Wound healing complications 

The prevalence of wound healing problems, such as 

wound drainage, necrosis, and dehiscence, is influenced 

by age of the patient and comorbidity. There is 

an indication that individuals with diabetes and/or obesity 

have a higher risk of postoperative problems, such as 

severe infections and fixation loss.41 Patients with 

additional comorbidities, including peripheral neuropathy 

and peripheral artery disease (PAD), have the highest 

rates of complications in the operative setting.42 The 

comorbidity increases not only the complication rate but 

also the length of hospital stays and the costs of patient 

care. High rates of infection, wound healing 

complications, non-union, and loss of fixation are well-

known complications associated with diabetic patients 

who have open ankle fractures. These results represent a 

50% infection rate among patients with diabetes. Several 

chart review studies reported that 32% to 40% of the 

complications in open ankle fracture treatment are 

associated with diabetes mellitus.11,43 According to the 

results of the treatment of open ankle fractures in the 

White et al study, patients with diabetes have a high rate 

of complications, with an infection rate of 36% and an 

amputation rate of 43%.31 Blotter et al. reported a 2.76-

fold risk of developing postoperative complications in 

diabetic patients who sustained ankle fractures (95% 

confidence interval, 1.57-3.97).44 Moreover, patients with 

complex diabetes had a 3.8-fold increased risk of total 

complications, a 3.4-fold increased risk of non-infectious 

complications such as nonunion, malunion, or charcot 

arthropathy, and a 5-fold increased likelihood of having 

revision surgery or arthrodesis.45 Sun et al reported a 

comparatively low SSI incidence rate of 4.37 percent, 

with occurrences of 3.05 % for superficial SSI and 1.32% 

for deep SSI. Polymicrobial causal agents were the most 

prevalent, trailed by methicillin-resistant Staphylococcus 

aureus and others. An open fracture, advanced age, high-

energy accidents, incision cleanliness categories 2-4, 

surgeon level of archiater or vice archiater, higher body 

mass index, chronic heart disease, history of allergies, and 

preoperative neutrophils >75% were significant risk 

variables or predictors of SSI occurrence.46 

The other most notable non-infectious complication 

following surgical management is malunion (bone heals 

in an abnormal position) and non-union (fractured bones 

fail to heal). These complications are prevalent in open 

ankle fractures because of the soft tissue damage, poor 

perfusion, and increased incidence of infection. Simse et 

al reported 6.7% non-union and 1.8% malunion in 

patients with open ankle fractures.11 External fixators are 

safer than internal fixation for an infected nonunion 

fracture.47 

Compartment syndrome 

A painful possible complication that develops after tissue 

ischemia and swelling in a tight compartment following 

injury or fracture repair is increased tissue pressure within 

closed compartmental spaces, which may result in 

permanent muscle or nerve damage and a poor functional 

outcome. Acute compartment syndrome of the foot 

following open or closed ankle fractures is a distinct risk 

in all trauma patients and has been reported infrequently 

in the medical literature. Case reports have been 

published in posterior compartments as well as in all 

compartments implicated.48,49 Early clinical diagnosis, 

confirmed by pressure measurements, prevented the 

sequelae previously reported. Casting may impede the 

early diagnosis of compartment syndrome. Excessive 

traction across the ankle joint when placing a spanning 

external fixator may cause compartment syndrome due to 

muscular compartment stretching. It is implied that all 

compartments are at risk from this type of fracture. 

Clinical awareness, early fasciotomy, and fracture 

fixation will prevent the potentially disastrous sequelae of 

compartment syndrome. 

CONCLUSION 

An orthopaedic surgeon is required for prompt treatment 

of open ankle fractures. The mainstay of care is to 

combine antibiotic therapy with thorough irrigation and 

debridement. To prevent additional soft tissue and 

vascular damage, these fractures must be stabilized 

immediately, preferably with an external fixator. When 

the residual infection has cleared and the soft tissue 

envelope is adequate, do a definitive open reduction and 

internal fixation, adapting the procedure to the patient and 
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type of the fracture. The functional outcomes could be 

enhanced by taking safeguards against preventable 

comorbidities to reduce postoperative complications. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: Not required 

REFERENCES 

1. Koval KJ, Lurie J, Zhou W. Ankle fractures in the 

elderly: what you get depends on where you live and 

who you see. J Orthop Trauma. 2005;19(9):635-9. 

2. Thur CK, Edgren G, Jansson K, Wretenberg P. 

Epidemiology of adult ankle fractures in Sweden 

between 1987 and 2004: a population-based study of 

91,410 Swedish inpatients. Acta Orthop. 

2012;83(3):276-81. 

3. Simske NM, Audet MA, Kim C-Y, Vallier HA. Open 

ankle fractures are associated with complications and 

reoperations. OTA Int. 2019;2(4). 

4. Thur CK, Edgren G, Jansson K-Å, Wretenberg P. 

Epidemiology of adult ankle fractures in Sweden 

between 1987 and 2004: a population-based study of 

91,410 Swedish inpatients. Acta Orthop. 

2012;83(3):276-81. 

5. Bugler KE, Clement ND, Duckworth AD, White TO, 

McQueen MM. Open ankle fractures: who gets them 

and why? Arch Orthop Trauma Surg. 

2015;135(3):297-303. 

6. Gustilo RB, Anderson JT. Prevention of infection in 

the treatment of one thousand and twenty-five open 

fractures of long bones: retrospective and prospective 

analyses. J Bone Joint Surg Am. 1976;58(4):453-8. 

7. Gustilo RB, Mendoza RM, Williams DN. Problems 

in the management of type III (severe) open 

fractures: a new classification of type III open 

fractures. J Trauma. 1984;24(8):742-6. 

8. Bugler KE, Clement ND, Duckworth AD, White TO, 

McQueen MM, Court-Brown CM. Open ankle 

fractures: who gets them and why? Arch Orthop 

Trauma Surg. 2015;135(3):297-303. 

9. Ovaska MT, Madanat R, Honkamaa M, Mäkinen TJ. 

Contemporary demographics and complications of 

patients treated for open ankle fractures. Injury. 

2015;46(8):1650-5. 

10. Koval KJ, Lurie J, Zhou W. Ankle fractures in the 

elderly: what you get depends on where you live and 

who you see. J Orthop Trauma. 2005;19(9):635-9. 

11. Simske NM, Audet MA, Kim CY, Vallier HA. Open 

ankle fractures are associated with complications and 

reoperations. OTA Int. 2019;2(4):e042. 

12. Zaghloul A, Haddad B, Barksfield R, Davis B. Early 

complications of surgery in operative treatment of 

ankle fractures in those over 60: a review of 186 

cases. Injury. 2014;45(4):780-83. 

13. Elniel AR, Giannoudis PV. Open fractures of the 

lower extremity: Current management and clinical 

outcomes. EFORT Open Rev. 2018;3(5):316-25. 

14. Cross WW, 3rd, Swiontkowski MF. Treatment 

principles in the management of open fractures. Ind J 

Orthop. 2008;42(4):377-86. 

15. Anglen JO. Wound irrigation in musculoskeletal 

injury. J Am Academy Orthop Surg.    

2001;9(4):219-26. 

16. Museru LM, Kumar A, Ickler P. Comparison of 

isotonic saline, distilled water and boiled water in 

irrigation of open fractures. Int Orthop. 

1989;13(3):179-80. 

17. Fernandez R, Griffiths R. Water for wound 

cleansing. Cochrane database Systematic Rev. 

2012(2):Cd003861. 

18. Bhandari M, Jeray KJ, Petrisor BA. A Trial of 

Wound Irrigation in the Initial Management of Open 

Fracture Wounds. N Eng J Med.   

2015;373(27):2629-41. 

19. Olufemi OT, Adeyeye AI. Irrigation solutions in 

open fractures of the lower extremities: evaluation of 

isotonic saline and distilled water. Sicot-j. 2017;3:7. 

20. Bray TJ, Endicott M, Capra SE. Treatment of open 

ankle fractures. Immediate internal fixation versus 

closed immobilization and delayed fixation. Clin 

Orthop Rel Res. 1989(240):47-52. 

21. Hassinger SM, Harding G, Wongworawat MD. 

High-pressure pulsatile lavage propagates bacteria 

into soft tissue. Clin Orthop Rel Res.      

2005;439:27-31. 

22. Bhandari M, Schemitsch EH, Adili A, Lachowski RJ, 

Shaughnessy SG. High and low pressure pulsatile 

lavage of contaminated tibial fractures: an in vitro 

study of bacterial adherence and bone damage. J 

Orthop Trauma. 1999;13(8):526-33. 

23. Boyd III JI, Wongworawat MD. High-pressure 

pulsatile lavage causes soft tissue damage. Clin 

Orthop Rel Res (1976-2007). 2004;427:13-7. 

24. Dirschl DR, Duff GP, Dahners LE, Edin M, Rahn 

BA, Miclau T. High pressure pulsatile lavage 

irrigation of intraarticular fractures: effects on 

fracture healing. J Orthop Trauma. 1998;12(7):460-3. 

25. Hassinger SM, Harding G, Wongworawat MD. 

High-pressure pulsatile lavage propagates bacteria 

into soft tissue. Clin Orthop Rel Res.      

2005;439:27-31. 

26. A Trial of Wound Irrigation in the Initial 

Management of Open Fracture Wounds. New Eng J 

Med. 2015;373(27):2629-41. 

27. Patzakis MJ, Wilkins J. Factors influencing infection 

rate in open fracture wounds. Clin Orthop Rel Res. 

1989;243:36-40. 

28. Dellinger EP, Caplan ES, Weaver LD. Duration of 

preventive antibiotic administration for open 

extremity fractures. Arch Surg. 1988;123(3):333-9. 

29. Anderson A, Miller AD, Brandon Bookstaver P. 

Antimicrobial prophylaxis in open lower extremity 

fractures. Open Access Emergency Med.      

2011;3:7-11. 

30. Li J, Qin L, Yang K. Materials evolution of bone 

plates for internal fixation of bone fractures: A 

review. J Materials Sci Technol. 2020;36:190-208. 



Sunbol KM et al. Int J Community Med Public Health. 2023 Jan;10(1):474-479 

                                 International Journal of Community Medicine and Public Health | January 2023 | Vol 10 | Issue 1    Page 479 

31. White CB, Turner NS, Lee G-C, Haidukewych GJ. 

Open Ankle Fractures in Patients With Diabetes 

Mellitus. Clin Orthop Rel Res. 2003;414. 

32. Hulsker CCC, Kleinveld S, Zonnenberg CBL, 

Hogervorst M, van den Bekerom MPJ. Evidence-

based treatment of open ankle fractures. Arch Orthop 

Trauma Surg. 2011;131(11):1545-53. 

33. Buckley R, Kwek E, Duffy P. Single-Screw Fixation 

Compared With Double Screw Fixation for 

Treatment of Medial Malleolar Fractures: A 

Prospective Randomized Trial. J Orthop Trauma. 

2018;32(11):548-53. 

34. Galante VN, Vicenti G, Corina G. Hybrid external 

fixation in the treatment of tibial pilon fractures: a 

retrospective analysis of 162 fractures. Injury. 

2016;47:S131-7. 

35. Meena UK, Bansal MC, Behera P, Upadhyay R, 

Gothwal GC. Evaluation of functional outcome of 

pilon fractures managed with limited internal fixation 

and external fixation: A prospective clinical study. J 

Clin Orthop Trauma. 2017;8:S16-20. 

36. Sen MK. Combined limited internal fixation and 

multiplanar external fixation for immediate weight 

bearing of fractures around the foot and ankle. OTA 

Int. 2022;5(3). 

37. Coles CP. Open fractures with soft-tissue loss: 

Coverage options and timing of surgery. OTA Int. 

2020;3(1). 

38. Mehta D, Abdou S, Stranix JT. Comparing 

Radiographic Progression of Bone Healing in Gustilo 

IIIB Open Tibia Fractures Treated With Muscle 

Versus Fasciocutaneous Flaps. J Orthop Trauma. 

2018;32(8):381-5. 

39. Paro J, Chiou G, Sen SK. Comparing Muscle and 

Fasciocutaneous Free Flaps in Lower Extremity 

Reconstruction-Does It Matter? Ann Plastic Surg. 

2016;76. 

40. Godina M. Early microsurgical reconstruction of 

complex trauma of the extremities. Plast Reconstr 

Surg. 1986;78(3):285-92. 

41. Cavo MJ, Fox JP, Markert R, Laughlin RT. 

Association Between Diabetes, Obesity, and Short-

Term Outcomes Among Patients Surgically Treated 

for Ankle Fracture. J Bone Joint Surg Am. 

2015;97(12):987-94. 

42. Costigan W, Thordarson DB, Debnath UK. 

Operative management of ankle fractures in patients 

with diabetes mellitus. Foot Ankle Int. 

2007;28(1):32-7. 

43. McCormack RG, Leith JM. Ankle fractures in 

diabetics. Complications of surgical management. J 

Bone Joint Surg Bri. 1998;80(4):689-92. 

44. Blotter RH, Connolly E, Wasan A, Chapman MW. 

Acute complications in the operative treatment of 

isolated ankle fractures in patients with diabetes 

mellitus. Foot Ankle Int. 1999;20(11):687-94. 

45. Wukich DK, Joseph A, Ryan M, Ramirez C, Irrgang 

JJ. Outcomes of ankle fractures in patients with 

uncomplicated versus complicated diabetes. Foot 

Ankle Int. 2011;32(2):120-30. 

46. Sun Y, Wang H, Tang Y. Incidence and risk factors 

for surgical site infection after open reduction and 

internal fixation of ankle fracture: A retrospective 

multicenter study. Medicine. 2018;97(7):e9901. 

47. Bose D, Kugan R, Stubbs D, McNally M. 

Management of infected nonunion of the long bones 

by a multidisciplinary team. Bone Joint J.     

2015;97-b(6):814-7. 

48. Joseph J, Giannoudis PV, Hinsche A, Cohen A, 

Matthews SJ, Smith RM. Compartment syndrome 

following isolated ankle fracture. Int Orthop. 

2000;24(3):173-5. 

49. Guo S, Sethi D, Prakash D. Compartment syndrome 

of the foot secondary to fixation of ankle fracture-A 

case report. Foot Ankle Surg. 2010;16(3):e72-5. 

 

 

 

 

 

 

 

 

 

 

 

Cite this article as: Sunbol KM, Alsulami SN, 

AlSharif AN, Alshammari DA, Alshehri MF, Alsaud 

SHA et al. Causes, complications, and treatment of 

open ankle fracture. Int J Community Med Public 

Health 2023;10:474-9. 


