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 Abstract 

Background: The goal of talar neck fracture treatment is anatomic reduction, which 

necessitates careful attention to the neck's rotation, length, and angulation. The exact 

reduction of talar neck fractures leads to improved results, according to biomechanical 

investigations on cadavers. The contact parameters of the subtalar joint were found to be 

altered by displacements of as low as 2 mm in one cadaveric investigation, with dorsal and 

medial or varus displacement generating the most change. Contact stress was reduced in 

the anterior and middle facets but was more localized in the posterior facet when the 

weight-bearing load channel altered. Despite advancements in surgery time, procedures, 

and equipment, talar neck fracture complications are still common. The severity of the 

initial injury appears to have a strong influence on the incidence of complications, therefore 

the Hawkins categorization remains useful. Fracture comminution has also been 

recognized as a predictor of problems in recent studies 

Keywords: Talar Neck Fracture 

Introduction 

Despite advancements in surgery time, procedures, and equipment, talar neck fracture 

complications are still common (1). The severity of the initial injury appears to have a 

strong influence on the incidence of complications, therefore the Hawkins categorization 

remains useful. Fracture comminution has also been recognised as a predictor of problems 

in recent studies (2). The relatively good function that can be attained in the absence of 

osteonecrosis and other problems is also noteworthy (3). 

1) Skin Necrosis and Infection: 

The skin of the ankle and foot is delicate and prone to injury. In both closed and open talus 

fractures, infection can be an issue. Without a doubt, deep infection is a fatal complication. 

The severity of this issue is noted in earlier literature. In 1848, Syme recorded a sequence 

of 11 deaths in 13 individuals with open talus fracture dislocations, all of which were 

caused by infection (4). As a therapy option, he suggested a trans-tibial amputation. Deep 

infection has also been mentioned in more recent cases (4). 
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Treatment becomes extremely difficult after a deep infection has developed. The talus' 

avascular body functions as a vast necrotic sequestrum. To control the infection, surgical 

debridement, including talectomy, may be required. In terms of hindfoot alignment and 

stability, excision of the necrotic talus combined with delayed tibiocalcaneal fusion 

produces the greatest results (5). 

  

2) Osteonecrosis: Osteonecrosis is a condition that affects the bones 

Osteonecrosis is a common consequence of talar neck fractures, with an overall prevalence 

of between 21% and 58 percent (5). Osteonecrosis is a rare complication in Type I 

fractures, with a risk of 0% to 13%. The likelihood of osteonecrosis increases to 20% to 

50% of Type II fractures and over 80% of Type III fractures when the fracture dislocates. 

The incidence of osteonecrosis varies depending on the diagnostic criteria employed in 

published publications, although it generally coincides with the Hawkins classification (5). 

When the talar body shows increased density compared to the surrounding bone, which is 

vascularized and experiencing disuse atrophy, a radiographic diagnosis of osteonecrosis is 

obtained. (fig.39)  

 
Figure (1): Radiographic diagnosis of osteonecrosis (6). 

Later, as the talar body revascularizes, the subchondral bone collapses partially or 

completely, the joint space narrows, and the talar body fragments. 

 

The Hawkins sign is a well-described radiographic marker indicating talar body viability 

(Fig.41). Hawkins states that the presence of avascular necrosis [osteonecrosis] should be 

recognised between the sixth and eighth week following the fracture-dislocation. If the 

patient has been nonweight-bearing, widespread atrophy in the bones of the foot in the 

distal section of the tibia can be seen on a roentgenogram at this point. With the foot out of 

the plaster cast, an anteroposterior roentgenogram of the ankle indicates the presence or 

absence of subchondral atrophy in the talus dome. Avascular necrosis [osteonecrosis] is 

ruled out by subchondral atrophy (6).  
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Figure (2): The Hawkins sign (7). 

According to Daniels and Smith, the Hawkins sign has a high sensitivity but relatively low 

specificity (8). In their investigation, Rodriguez-Paz S.et al. shown that a positive Hawkins 

sing excludes out avascular necrosis in the broken talus, but its absence does not rule it out 

(9). 

The amount to which the talar body is involved varies (10). Partial osteonecrosis has been 

observed in some cases, notably in Type II fractures. The entire talar body's blood supply 

is disrupted in many Type III injuries, resulting in talar osteonecrosis. Tehranzadeh et al 

describe three examples of a partial Hawkins sign following talus fractures and speculate 

that the partial Hawkins sign may be related to end artery disruption within the talus's body. 

Recognition of a partial Hawkins sign should prompt further investigation and diagnostic 

testing (11). 

Technetium bone scans and magnetic resonance imaging are two more diagnostic methods 

used to assess osteonecrosis. The use of a pin-hole collimator (12) for bone scanning can 

be helpful, but MRI has mostly superseded it. MRI can be utilised as early as three weeks 

after an injury to determine the existence and extent of osteonecrosis, as well as the articular 

cartilage's state (8). 

 

Once osteonecrosis has been diagnosed, the prognosis and optimum treatment options are 

still up in the air. Even complete talar body osteonecrosis may result in an acceptable 

outcome. If the fixation is stable, union can occur even if there is osteonecrosis. Because 

the talus is revascularized slowly through creeping substitution of necrotic bone with 

vascularized bone, long durations of nonweight-bearing have been advocated. This 

procedure could take up to 36 months (13). The amount of nonweight-bearing time 

required is unpredictable, impractical, and difficult for patients to stick to. A patellar tendon 

carrying orthosis is an alternative to surgery. In a study of patellar tendon bracing in 

Charcot arthropathy, Saltzman et al discovered that force transmission to the hindfoot was 

reduced by 37%. (14). The brace also protects the hindfoot from varus and valgus strains. 

There are various surgical methods for treating osteonecrotic talus. Surgical treatment 
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should be started right away, according to some authors. Primary triple arthrodesis (5), 

whole talectomy with tibial calcaneal fusion (14), talectomy alone, subtalar fusion (15,16), 

pantalar fusion (17), and primary tibiotalar fusion are some of the procedures that have 

been used. 

 

In most cases, however, a reasonably conservative treatment is recommended, with 

osteonecrosis of the talus treated promptly and the talar body fragment preserved. Primary 

arthrodesis is not recommended since anatomic reduction and fixation are maintained. 

In the literature, there are a few case reports and small series that describe successful 

attempts to revascularize the necrotic talus. Hussl present a technique for preventing iliac 

crest collapse utilising a vascularized corticocancellous iliac crest bone graft (17). In 17 

ankles with symptomatic nontraumatic osteonecrosis but no collapse, Mont et al conducted 

a version of core decompression of the talus (18). However, patients with osteonecrosis 

frequently appear with concomitant collapse, in which case treatment focuses on pain 

reduction and alignment restoration. 

Not all episodes of collapse are accompanied by symptoms. In rare cases, the entire talar 

body can collapse while the ankle joint remains largely coherent. These ankles do not 

function normally, although they may be acceptable to the patient. Partially collapsed talar 

bodies are frequently linked with severe hindfoot malalignment and articular cartilage 

abnormalities, necessitating further therapy to alleviate symptoms. 

Unfortunately, osteonecrosis is frequently linked to the collapse of the talar dome and the 

onset of painful ankle arthritis. Ankle arthrodesis is recommended for these patients. Blair 

or modified Blair fusion, as well as tibiocalcaneal arthrodesis, have both been reported to 

be beneficial. In 1943, Blair introduced the technique of ankle fusion, which was created 

to treat osteonecrosis of the talus (19). He suggested removing the avascular talar body and 

inserting a sliding corticocancellous graft from the anterior distal tibia into the talar head 

and neck that was still viable (Fig.41). 

Screw fixation of the sliding anterior distal tibial graft, as indicated by Lionberger et 

colleagues (20), and retention of the talar body are two modifications to this approach. Case 

series have been evaluated by authors such as Morris et al (21) and Dennis and Tullos (22) 

who advocate the modified Blair fusion as an acceptable reconstructive technique 

following severe talar injury. The Blair fusion has a number of advantages, including a 

natural-looking foot, little shortening, and the possibility of retaining some subtalar 

function. Tibiocalcaneal arthrodesis is an alternative in which the entire calcaneus is fused 

to the distal tibia, often with the assistance of intercalary graft material, to facilitate a 

hindfoot arthrodesis (14). Canale and Kelly found that the results were superior than 

talectomy or ankle fusion (23). The fusing of the tibia to the calcaneus, according to 
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proponents, may provide more stability than the sliding graft approach. If the appearance 

and length of the hindfoot are to be preserved, intercalary material must be used. 

In conclusion, taloneurotic osteonecrosis is a serious condition. However, the radiographic 

appearance of osteonecrosis does not always correspond to persistent impairment. The 

presence of a subtalar dislocation can help anticipate the onset of osteonecrosis. When the 

subtalar joint was not dislocated, it never happened. When osteonecrosis develops, it 

frequently revascularizes without causing talar dome collapse (24). 

The current suggestion is to restore the talus with an anatomic reduction and stable fixation 

at the moment of damage. The use of a patellar tendon bearing orthosis can help with 

weight-bearing in the case of osteonecrosis. More surgical intervention should be focused 

on the patient's symptoms, as many individuals with osteonecrosis do not require additional 

surgery once healing and revascularization are complete. 

 
Figure (3): Modified Blair fusion fixed by screws (25). 

Treatment should be aimed at alleviating symptoms where possible, with a Blair fusion or 

tibiocalcaneal arthrodesis being the most typical options. 

3) Malunion: Because the talus is so important to the ankle, subtalar, and transverse tarsal 

joints' normal function, failure to diagnose fracture displacement or incorrect fracture 

reduction can result in a poor outcome. Malunion of the Varus is the most prevalent type 

of malunion (25). To get a satisfactory result after a talar neck fracture, anatomic reduction 

is required. Peterson et al. had better results in Type III fractures than Type II fractures in 

a study of 46 individuals. The adequacy of first reduction was the most important factor, 

with patients with Type III fractures achieving a precise reduction more frequently (26). 

The capacity to achieve and sustain an anatomical reduction (closed or open) is, according 

to Miller, the most essential determinant in predicting favourable results (27). Hawkins 

stated that after anatomical reduction of a talus fracture dislocation that is not exacerbated 

by osteonecrosis, a good to outstanding result is expected (28). 
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Malunion can manifest itself in a variety of ways. Obtaining an anatomic reduction, 

especially through closed techniques, might be difficult. To avoid an inadequate closure 

reduction, lateral radiographs and a Canale view are useful. To prevent causing a 

malreduction and provide enough stability, the fixation mechanisms should be carefully 

chosen. Compression screw fixation on the medial aspect of the talar neck, for example, 

will certainly result in a varus malunion in fractures with medial comminution. 

Additionally, in patients whose union is delayed to establish, the progression of a malunion 

is sometimes observed. As a result, patients should not move to full weight bearing until 

the union is stable. 

With dorsal displacement of the distal fragment, malunion can ensue, resulting in limited 

dorsiflexion and a painful gait. Malunion in varus is common, and it is frequently 

accompanied by malrotation, resulting in a supination deformity of the foot. Canale and 

Kelly found that 14 of 30 patients treated in a cast for Type II fractures developed a varus 

malunion (29). A high incidence of varus malunion has also been found in more recent 

publications. (fig.42) 

A varus malunion emerged in 40% of individuals with high-energy fractures treated with 

screw treatment in one research (30). Although there are currently no studies comparing 

the procedures, plate fixation may be associated with a decreased risk of malunion (6,30). 

Malunion is treated in a variety of ways. Resection of the dorsal beak may be sufficient in 

the case of a dorsal malunion (29,30). Reconstruction of the malunion, on the other hand, 

is frequently more difficult. For severe malalignment associated with degenerative 

changes, options include calcaneal osteotomy, calcaneal osteotomy combined with midfoot 

osteotomy, direct osteotomy of the talar neck (32), and triple arthrodesis. In a cadaveric 

investigation, Daniels et colleagues found that removing a medially based wedge of bone 

from the talar neck resulted in varus deformity, hindfoot internal rotation, forefoot 

adduction, and loss of Subtalar mobility (33).  

 
Figure (4): Varus malunion (34). 
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Malunion after a talar neck fracture is a difficult issue to deal with. It's certainly 

underdiagnosed, yet it's clinically significant. Malunion is a painful condition that causes 

subtalar stiffness and increased weight bearing on the lateral side of the foot. Associated 

soft tissue structures contract with time, and these contractures may need to be addressed 

during reconstructive osteotomy surgery. To achieve alignment and deal with secondary 

degenerative changes, subtalar or triple arthrodesis is frequently required. In the absence 

of degenerative signs, the hindfoot should be thoroughly examined for bone and soft tissue 

pathology to allow for easier restoration. 

4) Nonunion and Delayed Union: 

Fracture healing is less of an issue with this injury than one might assume. Nonunion is 

uncommon, but delayed union is prevalent (Fig. 43). Hawkins (2) discovered that union of 

the neck fracture occurred in all individuals with osteonecrosis after type II or type III 

injuries, but it was usually delayed. In their study, Lorentzen and colleagues (5) found just 

a 4% (5 of 123) frequency of nonunion. Delay union was characterised by Peterson and 

colleagues (35) as no sign of fracture healing 6 months after the injury, and six fractures in 

their sample of 46 had delayed union but no nonunion. 

Because of the inadequate blood supply and the small amount of periosteum on the talar 

neck, this fracture is likely to result in delayed union. Endosteal callus development is 

required for fracture repair. Until there is evidence of bridging callus, the fracture should 

be safeguarded from weight-bearing forces. Local corticocancellous bone grafting should 

be done if there is no indication of healing 1 year following the fracture (5). 

Migues et al. (36) described a technique for repairing talar neck nonunion using a 

posterolateral approach and indirect corticocancellous fibular grafting across the defect.. 

 
Figure (5): Nonunion of talar neck. (37) 
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5) Post-traumatic Arthritis:  

After talar neck fractures, post-traumatic arthritis of the ankle, subtalar joint, or both might 

develop. (fig.44a-44b). Subtalar arthrosis is a very frequent condition (3). In the presence 

or absence of osteonecrosis, osteoarthritis can be detected..  

 
Figure (6): Post-traumatic arthritis of the ankle and subtalar joints (34). 

 

In addition to osteonecrosis, cartilage loss, immobility, and misalignment are also causes 

of osteoarthritis. When a talar fracturedislocation occurs, the inferior articular edge of the 

talus articulating with the posterior facet of the subtalar joint is frequently damaged. This 

could be one of the causes of subtalar arthrosis. In addition to cartilage loss caused by the 

injury, prolonged nonweight-bearing and cast immobilisation can cause arthrofibrosis, 

articular cartilage nutrition problems, and subsequent osteoarthritis. As a result, a high 

incidence of arthritis in the peritalar joints is ensured by the combination of damage, 

osteonecrosis, and immobility. Even relatively undisplaced talar neck fractures have been 

shown to reduce ankle and subtalar joint motion, necessitate a considerable period of time 

off work, and have a high rate of unsatisfactory outcomes (8). Radiographically, post-

traumatic degenerative alterations in the subtalar joint are highly prevalent, occurring in 46 

percent to 69 percent of patients (38,39). Symptoms in the hindfoot are also prevalent, but 

they aren't necessarily linked to the onset of arthritis. Prior to undergoing surgical 

intervention, it is frequently required to pinpoint the cause of symptoms to the arthritic 

joint. As an aid to diagnosis, selective joint infiltration with local anaesthetic can be 

effective. To determine the precise needle placement, fluoroscopic localization may be 

required. A suitable indication for arthrodesis is a preoperative injection of a local 

anaesthetic into the bothersome joint or assumed symptomatic joint that offers total pain 

relief. 
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Treatment can begin once the arthritic joints have been pinpointed. Anti-inflammatory 

drugs, protected weight-bearing, and bracing may all be beneficial. If these conservative 

therapies fail, surgery, usually arthrodesis of the affected joints, is required. Standard 

procedures can be used to conduct subtalar fusion in the case of a talar neck fracture. 

Arthrodesis of the ankle can be done in the same way, though it's typically a good idea to 

make sure the talar body is perfused first. 

If osteonecrosis is present, ankle arthroplasty may be contraindicated following a talar neck 

fracture if post-traumatic degenerative alterations are present. Ankle arthroplasty may be 

an alternate treatment for selected patients of post-traumatic arthrosis provided the talar 

body is properly perfused. The use of ankle replacement as a therapy option for post-

traumatic arthritis in young, active patients, on the other hand, is fraught with controversy 

(39). 

 

 

 References. 

 

1. Suter T, Barg A, Knupp M, Henninger H, Hintermann B. Surgical technique: talar neck 

osteotomy to lengthen the medial column after a malunited talar neck fracture. Clin Orthop 

Relat Res. 2013; 471(4): 1356–1364.  

2. Hawkins L. Fractures of the neck of the talus. J Bone Joint Surg Am. 1970;52(5):991–

1002.  

3. Ohl X, Harisboure A, Hemery X, Dehoux E. Long-term follow-up after surgical treatment 

of talar fractures: twenty cases with an average follow-up of 7.5 years. Int Orthop. 

2011;35(1):93–99.  

4. Button G, Pinney S. A meta-analysis of outcome rating scales in foot and ankle surgery: is 

there a valid, reliable, and responsive system? Foot Ankle Int. 2004;25(8):521–525 

5. Lorentzen JE, Christensen SB, Krogsøe O, Sneppen O. Fractures of the neck of the talus. 

Acta Orthop Scand. 1977;48(1):115–120.  

6. Santavirta S, Seitsalo S, Kiliuoto O, Myllynen P. Fracture of the talus. J Trauma. 

1984;24(11):986–989.  

7. Muir D, Saltzman CL, Tochigi Y, Amendola N. Talar dome access for osteochondral 

lesions. Am J Sports Med. 2006;34(9):1457–1463.  

8. Attiah M, Sanders DW, Valdivia G, Cooper I, Ferreira L, MacLeod MD, et al. 

Comminuted talar neck fractures: a mechanical comparison of fixation techniques. J Orthop 

Trauma. 2007;21(1):47–51.  



Journal of Cardiovascular Disease Research 
ISSN: 0975-3583, 0976-2833 VOL 12, ISSUE 07, 2021 

 

733 

9. Pyle C, Harris TG. Arthroscopically assisted percutaneous fixation of a talar neck fracture 

via posterior approach. Tech Foot Ankle Surg. 2018.  

10. Sanders DW, Busam M, Hattwick E, Edwards JR, McAndrew MP, Johnson KD. 

Functional outcomes following displaced talar neck fractures. J Orthop Trauma. 18(5):265–

70.  

11. Swanson TV, Bray TJ, Holmes GB. Fractures of the talar neck. A mechanical study of 

fixation. J Bone Joint Surg Am. 1992;74(4):544–551.  

12. Smith PN, Ziran BH. Fractures of the talus. Oper Tech Orthop. 1999;9(3):229–238.  

13. Abdelkafy A, Imam MA, Sokkar S, Hirschmann M. Antegrade-retrograde opposing lag 

screws for internal fixation of simple displaced talar neck fractures. J Foot Ankle Surg. 

2015;54(1):23–28.  

14. Capelle JH, Couch CG, Wells KM, Morris RP, Buford WL, Merriman DJ, et al. 

Fixation strength of anteriorly inserted headless screws for talar neck fractures. Foot ankle 

Int. 2013;34(7):1012–1016.  

15. Charlson MD, Parks BG, Weber TG, Guyton GP. Comparison of plate and screw 

fixation and screw fixation alone in a comminuted talar neck fracture model. Foot ankle Int. 

2006;27(5):340–343.  

16. Yilmaz BKB, Kati YA, Turan A, Kilicaslan OF, Kose O. Fracture of the entire posterior 

process of the talus: a case report and review of the literature. Int J Orthop Sci. 2017. 

1;3(1j):640–4.  

17. Marsh JL, Slongo TF, Agel J, Broderick JS, Creevey W, DeCoster TA, et al. Fracture 

and dislocation classification compendium 2007: Orthopaedic Trauma Association 

classification, database and outcomes committee. J Orthop Trauma. 21(10 Suppl): S1–133. 

18. Cherubino M, Valdatta L, Tos P, D’Arpa S, Troisi L, Igor P, et al. Role of negative 

pressure therapy as damage control in soft tissue reconstruction for open tibial fractures. J 

Reconstr Microsurg. 2017;33(S 01):S08–S13.  

19. Sanders R, Pappas J, Mast J, Helfet D. The salvage of open grade IIIB ankle and talus 

fractures. J Orthop Trauma. 1992;6(2):201–208.  

20. Gillquist J, Oretorp N, Stenström A, Rieger Å, Wennberg E. Late results after vertical 

fracture of the talus. Injury. 1974;6(2):173–179.  

21. Henderson RC. Posttraumatic necrosis of the talus: the Hawkins sign versus magnetic 

resonance imaging. J Orthop Trauma. 1991;5(1):96–99. 



Journal of Cardiovascular Disease Research 
ISSN: 0975-3583, 0976-2833 VOL 12, ISSUE 07, 2021 

 

734 

22. Tezval M, Dumont C, Stürmer KM. Prognostic reliability of the Hawkins sign in fractures 

of the talus. J Orthop Trauma. 2007; 21(8): 538–543.  

23. Williams T, Barba N, Noailles T, Steiger V, Pineau V, Carvalhana G, et al. Total talar 

fracture—inter- and intra-observer reproducibility of two classification systems (Hawkins 

and AO) for central talar fractures. Orthop Traumatol Surg Res. 2012;98(4 SUPPL):S56–

S65.  

24. Gerken N, Yalamanchili R, Yalamanchili S, Penagaluru P, Md EM, Cox G. Talar 

revascularization after a complete talar extrusion. J Orthop Trauma. 2011;25(11):e107–

e110.  

25. Shakked RJ, Tejwani NC. Surgical treatment of talus fractures. Orthop Clin North Am. 

2013;44(4):521–528.  

26. Berlet GC, Lee TH, Massa EG. Talar neck fractures. Orthop Clin North Am. 

2001;32(1):53–64.  

27. Gross CE, Sershon RA, Frank JM, Easley ME, Holmes GB. Treatment of osteonecrosis 

of the talus. JBJS Rev. 2016;4(7):1–9. 

28. Ebraheim NA, Sabry FF, Nadim Y. Internal architecture of the talus: implication for talar 

fracture. Foot Ankle Int. 1999;20(12):794–796.  

29. Wajsfisz A, Makridis KG, Guillou R, Pujol N, Boisrenoult P, Beaufils P. Arthroscopic 

treatment of a talar neck fracture: a case report. Knee Surg Sports Traumatol Arthrosc. 

2012;20(9):1850–1853.  

30. Marsh JL, Saltzman CL, Iverson M, Shapiro DS. Major open injuries of the talus. J 

Orthop Trauma. 1995;9(5):371–376.  

31. Beltran MJ, Mitchell PM, Collinge CA. Posterior to anteriorly directed screws for 

management of talar neck fractures. Foot Ankle Int. 2016; 37(10):1130–1136.  

32. Monroe MT, Manoli A. Osteotomy for malunion of a talar neck fracture: a case report. 

Foot Ankle Int. 1999;20(3):192–195.  

33. Penny J, Davis L. Fractures and fracture-dislocations of the neck of the talus. J Trauma. 

1980;20(12):1029–1037.  

34. Fortin PT, Balazsy JE. Talus fractures: evaluation and treatment. J Am Acad Orthop Surg. 

2001;9(2):114–127.  

35. Peterson L, Romanus B, Dahlberg E. Fracture of the collum tali—an experimental study. 

J Biomech. 1976;9(4):277–279.  

36. Migues et al. (1996) 



Journal of Cardiovascular Disease Research 
ISSN: 0975-3583, 0976-2833 VOL 12, ISSUE 07, 2021 

 

735 

37. Adelaar, 1997) 

38. Ebraheim NA, Patil V, Owens C, Kandimalla Y. Clinical outcome of fractures of the 

talar body. Int Orthop. 2008;32(6):773–777.  

39. Huang PJ, Cheng YM. Delayed surgical treatment for neglected or mal-reduced talar 

fractures. Int Orthop. 2005;29(5):326–329.  

 

 

 

 

 

 

 


