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Abstract
Ankle fracture is common in active young males. Treating ankle fractures can be straightforward or much
more complicated; treatment options include nonoperative management or open anatomical reduction with
rigid internal fixation. Successful treatment will allow early mobilization to avoid complications. Inadequate
treatment, either nonoperative or operative management, may result in malunited ankle fractures.
However, malunited ankle fractures due to the delayed presentation are very rare. An 18-year-old male
presented to the clinic with a history of twisting injury to his right ankle two years ago. The patient sought
medical advice once after injury, applied a back slab, and was advised for operative intervention. He refused
the surgical intervention and was lost in follow-up. After two years, he presented again with ankle deformity
and swelling. Assessment at initial presentation includes fibula malunion, medial malleolus malunion, and
widening of the ankle mortise with talar tilt. Fogel and Morrey's performance index was used to evaluate the
biomechanical result postoperatively. Delayed open anatomical reduction and rigid internal fixation of
malunited ankle fractures to achieve normal ankle alignment will delay the onset of future degenerative
changes and minimize the chance for early arthrodesis. 
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Introduction
Ankle syndesmosis is a fibrous joint formed by the articulation between distal fibula and tibia; it is
composed of both bony and ligamentous structures (anterior inferior tibiofibular ligament, posterior inferior
tibiofibular ligament, intraosseous ligament, intraosseous membrane, Inferior transverse ligament), both are
crucial for ankle stability [1]. The lateral ligaments group comprises three ligaments arising from the lateral
malleolus and inserted into the talus (anterior and posterior talofibular ligaments) and the calcaneus
(calcaneofibular ligament). The lateral ligament group act mainly to guard against the ankle over the
inversion. Restoring normal anatomical syndesmosis is crucial to maintaining normal ankle function [1]. A
normal anatomical syndesmosis is restored by maintaining fibular length and rotation. Malunited distal
fibula fracture will lead to malunited syndesmosis [2]. Malunited syndesmosis can occur in nonoperative
management and up to 50% with the surgical intervention [3].

Understanding the anatomy and morphology of medial malleolus is one of the essential steps in preoperative
planning for proper fixation and avoiding postoperative complications [4]. The medial portion of ankle
articulation also has bony and ligamentous components (superficial and deep deltoid ligament). The deltoid
ligament arises from the medial malleolus and attaches to the talus, navicular, and calcaneus bones. Deltoid
ligament guards against over-eversion of the ankle joint. Medial malleolus open reduction and internal
fixation have great importance in the treatment of unstable ankle fracture; even fixation of isolated medial
malleolus injury is recommended in cases of incongruent joint [5].

Treatment of ankle fractures is successful in most cases; failure of treatment will result in different pictures
of malunion [6-7]. Malunited ankle fractures will affect the patient's day-to-day life activities due to pain,
swelling, functional impairment, and development of joint arthrosis [8].

The timing of surgical intervention is usually determined by the condition of the soft tissue envelope around
the ankle joint. Time of surgery is directly reflected in soft tissue complication and infection rate
postoperatively [9]. Soft tissue edema increases in the first two days after injury, especially with high-energy
trauma and severely displaced types of fractures [10]. Ankle swelling and skin blisters may delay surgical
intervention up to 12 days after injury [9-10].

Case Presentation
An 18-year-old male presented with recurrent right ankle swelling, pain at the end of the day, and
deformity. He had an ankle fracture two years earlier, which was treated in a back slab for two weeks. The
patient removed the slab and refused surgical intervention at the time of injury. He came again as the pain
and deformity interfered with his daily life activities, and he couldn't wear a shoe. His past medical and
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surgical history was irrelevant.

Clinical examination relieved walking on the medial ray of the foot with an eversion position. There was
decreased active and passive ankle dorsiflexion and plantar flexion with severe reduction of ankle eversion
and inversion. There was no skin abnormality or callosities.

Plain radiographs (Figures 1-2) showed a severely displaced malunited ankle fracture. There was shortening,
rotation, and loss of alignment of distal fibula with evidence of syndesmotic injury. Also, non-united medial
malleolus fracture with severe rotation and lateral displacement was evident. Talar tilt with no radiological
evidence of arthritic changes at the tibiotalar and subtalar joint was seen. CT scan (Figures 3-4) confirmed
the data obtained from plain radiographs and relieved no changes at the plafond and talus articular surfaces.

FIGURE 1: Preoperative plain radiograph anterior-posterior (AP) view
showed the site of malunion
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FIGURE 2: Preoperative radiograph lateral view showed lateral
malleolus malunion
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FIGURE 3: CT scan of the right ankle
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FIGURE 4: CT scan of the right ankle

Surgical procedure
The patient was in a supine position. First, medial malleolus osteotomy was performed with the medial clear
space debridement through a direct medial approach. The deltoid ligament was intact. The medial approach
was planned first as the malunited laterally displaced medial malleolus interfered with the reduction of talus
and restoration of normal fibular alignment.

The old malunited fracture site was identified with a direct lateral approach to the lateral malleolus and
distal fibula. The callus was removed gently to avoid fracture of the fibula. The distal tibiofibular joint was
debrided to free the distal fibula, which allows restoration of normal alignment. An osteotomy at the old
fracture site was done.

Preliminary fixation of medial malleolus was done with K-wires; we tested reduction of the talus and
checked the congruity of the ankle joint. Anatomical reduction of the lateral malleolus was done with the
restoration of length and rotation using a one-third tubular plate. Fixation of the medial malleolus with
screws was performed next. Lastly, the syndesmotic screws were inserted.

Rehabilitation and evaluation
Immediately after the operation limb was elevated with ice application to decrease soft tissue edema. Plain
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radiographs were obtained postoperatively, which showed anatomical alignment with congruent joints
(Figures 5-6). The patient was discharged after two days in a back slab. Three weeks after the operation,
sutures were removed, and physiotherapy was started. The outcome was evaluated using the visual analog
pain scale and Fogel and Morrey performance index. The ankle and subtalar joint movement was assessed as
normal, limited, or absent. Follow-up showed favorable recovery with improvement in all objective
parameters. The pain was absent in the second postoperative month. The Fogel and Morrey performance
index was more than 76 at 24 postoperative months. The patient clinical examination of the ankle was
normal without any morbidity. Ankle dorsiflexion and plantarflexion were normal, with a normal gait
pattern.

FIGURE 5: Postoperative radiograph anterior-posterior (AP) view
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FIGURE 6: Postoperative radiograph lateral view

Follow-up radiographs were performed in standing weight-bearing anteroposterior and lateral
views. Radiographic assessment for quality of reduction with measurement of any displacement, union, and
development of joint arthrosis was done. The anatomical reduction was achieved and maintained through
the follow-up period. The complete union was achieved three months after the operation without the
development of ankle joint arthritis. Plain radiographs after 18 months showed maintained normal
alignment without affection of the articular surface (Figures 7-8).
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FIGURE 7: Follow-up radiograph anterior-posterior (AP) view
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FIGURE 8: Follow-up radiograph lateral view

Physiotherapy started at the third postoperative with a supervised program besides home exercises. 

Discussion
Open anatomical reduction and rigid internal fixation are the treatment of choice in displaced ankle
fractures. The time of surgical intervention is usually guided by soft tissue conditions. Soft tissue edema
mostly subsides and allows surgical fixation within 10 days from the time of injury. A cohort study by
Naumann et al. on 1011 patients who underwent open reduction and internal fixation described the
functional outcomes after 3-6 years; they reported that there is no clear association between the time of
surgical intervention and postoperative complications. Moreover, maybe there is a safe phase of surgical
fixation up to six days after the onset of injury [11]. There is no agreed definition now of the term delayed
surgical fixation of the ankle, and there is no precise time after which surgical intervention is
contraindicated or associated with an unfavorable outcome.

Fogel and Morrey treated 26 ankle fractures with delayed surgical intervention between 14-31 days after the
initial injury; they defined the upper limits for delayed open reduction and internal fixation by 31 days from
the time of injury [12]. Chiu et al. reported 13 cases of surgical intervention for ankle fractures two to 36
months after the injury [13]. They found improvement in all cases, whatever the time of surgical fixation,
but patients who operated less than six months from injury had better outcomes [12-13].
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There are few cases of ankle fracture with delayed presentation, which makes it difficult to set
guidelines and manage accordingly. Management of neglected cases of ankle fracture is individualized
according to the pattern of fracture, syndesmotic injury, talar injury, associated articular cartilage damage,
ligaments injury, radiological signs of arthrosis, age at the time of presentation, sex, occupation, patient
expectation, and lifestyle.

Neglected cases of ankle fracture usually need more workup of radiological assessment, which will help
proper preoperative planning. Surgical techniques are usually complex in neglected cases to avoid
intraoperative complications and do proper reduction to have a functional congruent joint. 

According to the Arbeitsgemeinschaft für Osteosynthesefragen/Association for the Study of Internal
Fixation (AO) philosophy, intra-articular fracture management should be anatomical reduction and rigid
internal fixation [14]. In acute cases of ankle fracture, the key to successful fixation results is anatomical
reduction; also, favorable outcomes in neglected cases of ankle fracture depend mainly on good quality
reduction [13]. Poor outcomes are usually due to poor surgical techniques and bad quality reduction [13,14].

Arthritic changes of the ankle may affect up to 4% of the population, 70% of them due to ankle fractures [15-
16]. Osteoarthritic changes following ankle fracture surgical management are still high, and articular surface
involvement will accelerate the arthritic changes [17]. 

The main risk components for the development of arthritis include joint cartilage involvement, ankle
instability, incongruent joint, and abnormal alignment [18]. Surgical treatment aims to have stable,
congruent joint with normal alignment. To a great extent, modification of risk components will delay the
onset of arthritis and have a window of a painless joint which is one of the goals of surgical fixation.

Conclusions
The time of surgical fixation of ankle fractures is very critical in guiding the postoperative outcomes and
avoiding complications. If there is no significant joint arthritis, open anatomical reduction with rigid
internal fixation is the gold standard treatment in malunited ankle fracture, whenever the time of
presentation. A guideline is still needed for the management of cases with delayed presentation or neglected
ones.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Ford A, Pinzur M, Schiff A: Practical syndesmosis anatomy in the setting of ankle fractures . Tech Orthop.

2017, 32:76-9. 10.1097/bto.0000000000000223
2. Toth MJ, Yoon RS, Liporace FA, Koval KJ: What's new in ankle fractures . Injury. 2017, 48:2035-41.

10.1016/j.injury.2017.08.016
3. Sagi HC, Shah AR, Sanders RW: The functional consequence of syndesmotic joint malreduction at a

minimum 2-year follow-up. J Orthop Trauma. 2012, 26:439-43. 10.1097/BOT.0b013e31822a526a
4. Zhang K, Chen Y, Qiang M, Hao Y, Li H, Dai H: The morphology of medial malleolus and its clinical

relevance. Pak J Med Sci. 2014, 30:348-51. 10.12669/pjms.302.4268
5. Rockwood CA, Bucholz RW, Green DP, Heckman JD: Rockwood and Green's fractures in adults, Volume 1 .

Lippincott Williams & Wilkins, 2010.
6. Weber D, Weber M: Corrective osteotomies for malunited malleolar fractures . Foot Ankle Clin. 2016, 21:37-

48. 10.1016/j.fcl.2015.09.003
7. Bariteau JT, Hsu RY, Mor V, Lee Y, DiGiovanni CW, Hayda R: Operative versus nonoperative treatment of

geriatric ankle fractures: a Medicare Part A claims database analysis. Foot Ankle Int. 2015, 36:648-55.
10.1177/1071100715573707

8. Giannini S, Faldini C, Acri F, Leonetti D, Luciani D, Nanni M: Surgical treatment of post-traumatic
malalignment of the ankle. Injury. 2010, 41:1208-11. 10.1016/j.injury.2010.09.017

9. James LA, Sookhan N, Subar D: Timing of operative intervention in the management of acutely fractured
ankles and the cost implications. Injury. 2001, 32:496-72. 10.1016/s0020-1383(00)00254-0

10. Singh RA, Trickett R, Hodgson P: Early versus late surgery for closed ankle fractures . J Orthop Surg. 2015,
23:341-4. 10.1177/230949901502300317

11. Naumann MG, Sigurdsen U, Utvåg SE, Stavem K: Associations of timing of surgery with postoperative length
of stay, complications, and functional outcomes 3-6 years after operative fixation of closed ankle fractures.
Injury. 2017, 48:1662-9. 10.1016/j.injury.2017.03.039

2022 Alsherbeeny et al. Cureus 14(7): e26718. DOI 10.7759/cureus.26718 10 of 11

https://dx.doi.org/10.1097/bto.0000000000000223
https://dx.doi.org/10.1097/bto.0000000000000223
https://dx.doi.org/10.1016/j.injury.2017.08.016
https://dx.doi.org/10.1016/j.injury.2017.08.016
https://dx.doi.org/10.1097/BOT.0b013e31822a526a
https://dx.doi.org/10.1097/BOT.0b013e31822a526a
https://dx.doi.org/10.12669/pjms.302.4268
https://dx.doi.org/10.12669/pjms.302.4268
https://scholar.google.com/scholar?q=intitle:Rockwood and Green%27s fractures in adults%2C Volume 1
https://dx.doi.org/10.1016/j.fcl.2015.09.003
https://dx.doi.org/10.1016/j.fcl.2015.09.003
https://dx.doi.org/10.1177/1071100715573707
https://dx.doi.org/10.1177/1071100715573707
https://dx.doi.org/10.1016/j.injury.2010.09.017
https://dx.doi.org/10.1016/j.injury.2010.09.017
https://dx.doi.org/10.1016/s0020-1383(00)00254-0
https://dx.doi.org/10.1016/s0020-1383(00)00254-0
https://dx.doi.org/10.1177/230949901502300317
https://dx.doi.org/10.1177/230949901502300317
https://dx.doi.org/10.1016/j.injury.2017.03.039
https://dx.doi.org/10.1016/j.injury.2017.03.039


12. Fogel GR, Morrey BF: Delayed open reduction and fixation of ankle fractures . Clin Orthop Relat Res. 1987,
215:187-95.

13. Chiu FY, Wong CY, Lo WH: Surgery for old ankle fracture. 13 cases followed for 9 (5-15) years . Acta Orthop
Scand. 1994, 65:394-7. 10.3109/17453679408995477

14. Hodgson S: AO principles of fracture management . Ann R Coll Surg Engl. 2009, 91:448-9.
15. Jantzen C, Ebskov LB, Andersen KH, Benyahia M, Rasmussen PB, Johansen JK: Ankle arthrosis (in Danish) .

Ugeskr Laeger. 2020, 182:V04200244.
16. Le V, Veljkovic A, Salat P, Wing K, Penner M, Younger A: Ankle Arthritis. Foot Ankle Orthop. 2019, 4:1-16.

10.1177/2473011419852931
17. Schenker ML, Mauck RL, Ahn J, Mehta S: Pathogenesis and prevention of posttraumatic osteoarthritis after

intra-articular fracture. J Am Acad Orthop Surg. 2014, 22:20-8. 10.5435/JAAOS-22-01-20
18. Huch K, Kuettner KE, Dieppe P: Osteoarthritis in ankle and knee joints . Semin Arthritis Rheum. 1997,

26:667-74. 10.1016/s0049-0172(97)80002-9

2022 Alsherbeeny et al. Cureus 14(7): e26718. DOI 10.7759/cureus.26718 11 of 11

https://pubmed.ncbi.nlm.nih.gov/3802637/
https://dx.doi.org/10.3109/17453679408995477
https://dx.doi.org/10.3109/17453679408995477
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2758473/
https://europepmc.org/article/med/33046192
https://dx.doi.org/10.1177/2473011419852931
https://dx.doi.org/10.1177/2473011419852931
https://dx.doi.org/10.5435/JAAOS-22-01-20
https://dx.doi.org/10.5435/JAAOS-22-01-20
https://dx.doi.org/10.1016/s0049-0172(97)80002-9
https://dx.doi.org/10.1016/s0049-0172(97)80002-9

	Surgical Intervention in Neglected Ankle Fracture: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Preoperative plain radiograph anterior-posterior (AP) view showed the site of malunion
	FIGURE 2: Preoperative radiograph lateral view showed lateral malleolus malunion
	FIGURE 3: CT scan of the right ankle
	FIGURE 4: CT scan of the right ankle
	Surgical procedure
	Rehabilitation and evaluation
	FIGURE 5: Postoperative radiograph anterior-posterior (AP) view
	FIGURE 6: Postoperative radiograph lateral view
	FIGURE 7: Follow-up radiograph anterior-posterior (AP) view
	FIGURE 8: Follow-up radiograph lateral view


	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


