
Page 1 of 15

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2023;11(11):387 | https://dx.doi.org/10.21037/atm-23-1173

Introduction

Besides simple fracture entities resulting from low energy 
trauma, there are complex ankle fractures ranging from bi- 
and trimalleolarfractures (AO type 44A-C) up to tibial pilon 
fractures (AO type 43C), resulting from high-energy (axial) 
trauma (1). 

While ankle fractures in general are very common 

and account for almost 10% of all fractures, tibial pilon 
fractures are rather rare, only making up 3–10% of all 
ankle fractures (2-4). 

A bimodal distribution in the occurrence of this trauma 
entity can be observed. The first peak comprises younger, 
mostly male patients with high-energy trauma, such 
as falls from great heights or motor vehicle accidents, 
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approximately 6% of patients with tibial pilon fractures are 
polytraumatized (5). Additionally, the rate of open fractures 
has been reported to be as high as 50% in high-energy 
tibial pilon fractures (6). Especially in these high-energy 
traumas the soft tissue damage can be severe and soft tissue 
will dictate the plan of treatment as well as the outcome in 
complex fracture situations (5).

The second peak includes older, predominantly female 
patients with often osteoporotic bone structure. Here 
rotational forces or minor incidents, that would not 
normally even classify as low-energy trauma, can lead to 
severe ankle and pilon fractures (1,4,7,8). Due to this high 
incidence of injuries in older women, some authors have 
suggested in the past, that ankle fractures, especially tri- 
and bimalleolar fractures should be regarded as fragility 
fractures (9,10). 

Complex ankle fractures have in common the high 
significance of soft tissue management, deep wound 
infections are still reported with a rate of up to 15% in 
several studies (11-13). Soft tissue status is also an important 
factor for the exact timing of surgery. Poor quality of 
bone can further make surgical treatment of complex 
ankle fractures even more difficult especially in geriatric  
patients (14). The functional outcome after severe ankle 
fractures is still moderate to low with over one third of 
all patients developing osteoarthritis after injury (15). 
The role of the posterior malleolus in treating complex 
ankle fractures has been widely discussed in recent years. 
Outcome has been proven to be worse when posterior 
malleolus fractures are present and most authors agree that 
fixation is preferable as the posterior malleolus provides 
significant stability to the ankle (16,17). 

As mentioned above, outcome after complex ankle 
fractures remain poor and complication rate is high, posing 
a great challenge to treating surgeons worldwide. Especially 

with the rising number to complex ankle fractures in the 
geriatric population an optimized treatment plan with new 
techniques might become even more important. Therefore, 
this review aims to summarize the current standard of 
treatment and to highlight current innovations and new 
techniques especially in the geriatric population further. We 
present this article in accordance with the Narrative Review 
reporting checklist (available at https://atm.amegroups.
com/article/view/10.21037/atm-23-1173/rc).

Methods

We conducted a thorough search of PubMed database in 
December 2022 to identify relevant articles on complex 
ankle and tibial pilon fractures (Table 1). Articles in English 
and German were included in this study. 

Initial treatment

Complex ankle fractures should be reduced as quickly as 
possible. This is the most effective way to minimize tension 
on neurovascular structures, decelerate swelling and to 
optimize pain management (see case 1). Timely reduction 
further decreases the risk of cartilage damage and local tissue 
necrosis (18). If closed reduction cannot be retained due to 
high comminution or entrapped soft tissue, treating surgeons 
should aim for open reduction in the operation room in 
order to minimize the risk of further complications (19).  
In case of open fractures, severe soft tissue injury or 
(impending) compartment syndrome, open reduction and 
ankle spanning external fixation (EF) is indicated (20,21). 

It is imperative to obtain CT scans before definitive 
treatment as fracture patterns are incomprehensible 
without. Tornetta and coworkers have shown that treatment 
plans change in up to 64% of the times, when scans are 
obtained after temporary fixation (22). The principle of 
“span, scan and plan” has been proven useful in clinical 
practice, but timing of CT scan is less important than 
quality. Therefore, it has been suggested to span the ankle 
with EF prior to doing a CT scan to then have time to plan 
the appropriate course of treatment (12,21).

Nonoperative treatment

Overall operative treatment of complex ankle fractures 
is the method of choice in most industrialized countries 
according to current literature (1,23). As high mal- and non-
union rates have been reported in unstable ankle fractures 
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Table 1 The search strategy summary

Items Specification

Date of search 10.12.2022

Database PubMed

Search terms used “Complex ankle fractures”, “tibial pilon”, 
“tibial plafond”

Timeframe 2017–2022

Exclusion criteria Language other than English or German

Selection process Authors read and selected suitable studies

https://atm.amegroups.com/article/view/10.21037/atm-23-1173/rc
https://atm.amegroups.com/article/view/10.21037/atm-23-1173/rc
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and secondary operative treatment becomes necessary in up 
to 19%. However, current literature strongly advocates for 
operative treatment of complex ankle fractures, especially 
when the posterior malleolus is affected (21,24-29). 

In multimorbid patients nonoperative treatment might 
be feasible, including immobilization in a well-padded 
cast under close observation of soft tissue and regular 
radiographic control of possible secondary dislocation. Yet, 
minimally invasive surgical techniques, EF as definitive 
treatment or even tibiocalcaneal nailing are available 
moving non-operative treatment of tibial pilon fractures 
further in the background (30,31).

Timing of surgery

Spanning the ankle allows the soft tissue to heal and most 
importantly the swelling to recline. In less unstable or less 
comminuted ankle and tibial pilon fractures this period of 
soft tissue recuperation can also be bridged in a well-padded 
cast, but it can make monitoring the soft tissue more 
difficult.

However, the exact timing for definitive treatment 
for closed complex ankle and tibial pilon fractures is still 
controversially discussed. While most authors agree that 
timing of surgery is dictated by the soft tissue, the ideal 
time of surgery spans from a few hours to multiple days and 
no clear decision criteria are present (10).

Pilskog and coworkers suggested that in low-energy 
ankle fractures with involvement of the posterior malleolus 
the clinical outcome is superior in patients who had surgery 
within the first 24 to 48 h opposed to after 7 days (32). 
Multiple other authors support these findings (13,33,34). 
However, logistical restrictions such as limited availability of 
surgical capacity especially in smaller hospitals on weekends 
or at night and a lack of experienced foot and ankle 
surgeons at such times, need to be taken into consideration 
as well (13).

In contrast, a Norwegian study group did not find any 
differences in complication rates, length of hospital stay and 
patient satisfaction associated to the timing of surgery of 
unstable ankle fractures (35). 

In tibial pilon fractures there was a shift from the one-
staged treatment protocol to a two-staged treatment 
protocol in the early 2000s. Few authors were able to 
proof lower complication rates, especially concerning 
infection, revision surgery and malunion with a two-staged  
approach (24,36-38).

However, the ideal moment for definitive treatment 

of tibial pilon fractures is still unclear as well. Soft tissue 
dictates timing of surgery and fracture blisters or open 
fracture wounds might compromise approaches and timing 
of surgery further. In clinical practice “wrinkling of the skin” 
has proven to be a viable indicator for operability (5,39).

Important aspects of operative treatment

Planning

CT scans need to be studied closely prior to surgery in 
order to understand the fracture pattern and identify the 
main fragments. In tibial pilon fractures surgeons need to 
be paying specific attention to the three main columns: the 
anterolateral, posterolateral and medial column.

Additionally, soft tissue status, fracture configuration, 
comorbidities, such as diabetes and osteoporosis and 
demand of the patient prior to injury need to be taken into 
close consideration when planning treatment of complex 
ankle fractures. Primary goal should be anatomic reduction 
of the articular surface and restoration of rotation and 
length. ORIF will be the first choice of fracture fixation in 
most cases (27). 

In the last decade intraoperative 3D-imaging has become 
the standard of care especially in ankle fractures where the 
tibiofibular syndesmosis is injured. It can be used to assess 
the correct reduction of the fibula in the tibial incisura and 
intraoperative revision rates have been reported to be as 
high as 36% after 3D-scanning of the ankle (40,41).

Approaches

As already stressed before approaches need to be planned 
carefully. The goal is to identify the main fragments and 
to choose approaches in order to be able to visualize these 
main fragments properly. Reduction of complex ankle 
fractures with joint involvement is usually done sequentially, 
going from posterior to anterior and lateral to medial 
fragments (42). 360° fixation of complex ankle fractures 
is becoming more popular in recent years. Therefore, 
posterior approaches, such as the posterolateral and 
posteromedial approach which allow for direct visualization 
of the posterior joint block have become increasingly 
important. Many surgeons choose to address the posterior 
malleolus fragments first, as it provides stability for the 
rest of the joint block and other fragments can be reduced 
around it (43,44). 

Additionally, minimally invasive techniques and 
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approaches are continuously coming into focus especially 
in distal tibial fractures. Good results with similar 
outcome to ORIF could be seen, but minimally invasive 
osteosynthesis (MIO) was mostly used on non-displaced 
and non-comminuted fractures (45). The incisions used for 
MIO usually serve different purposes, e.g., visualization, 
reduction, fixation, etc. Multiple incisions are typically 
necessary with the exact location depending on fracture 
pattern and the location of anatomical structures, 
the incisions should therefore be carefully planned 
preoperatively. MIO can also be used in combination with 
open fixation techniques or arthroscopic inspection of 
the talocrural joint (46). Authors agree that MIO is not 
to be used in Gustillo type III open fractures or when 
concomitant neurovascular injuries are present (47). By 
utilizing MIO the iatrogenic soft tissue damage is less 
severe and deperiostation and therefore loss of blood 
supply at the fracture site less extensive (5). Nevertheless, 
minimally invasive plate osteosynthesis (MIPO) has shown 
a higher rate of non-union, delayed union and soft tissue 
impingement than ORIF (48). Fixation techniques do not 
vary significantly from the well-known techniques used for 
intraarticular, multifragmentary fractures, with k-wires, 
lag screws, buttress plating and use of combinations of the 
above (49).

The relevance of fibula fractures in complex ankle 
fractures is well debated , demanding further attention 
when planning adequate approaches (50). When to address 
distal fibula fractures in complex ankle fractures has been 
discussed widely in recent literature, with no consensus so 
far (51-53). ORIF utilizing a direct lateral, posterolateral 
or anterolateral approach is the standard of care in distal 
fibula fractures. The distal fibula is highly relevant for 
restoration of overall length, lateral column stability, and 
joint congruency (54). Locking plates provide a better 
construct stability especially in osteoporotic bone compared 
to semicircular tubular plates, but can cause additional 
irritation to soft tissue as they are generally thicker (55-57).  
Alternatively distal fibula fractures can be addressed with 
minimally invasive techniques, such as intramedullary 
nailing. This can be a viable option in severely impacted 
soft tissue and elderly patients (58). Rouhani and coworkers 
found no difference in the outcome after tibial pilon 
fractures with compared to without fixation of the distal 
fibula in their retrospective study at two-year follow-up (53).  
These findings are further supported by multiple other 
authors (59,60). However, most studies are of retrospective 
character.

Soft tissue impairment, such as fracture blisters or wounds 
from open fractures might impact this decision further. 
Therefore, exact preoperative planning and meticulous 
studying of CT scans is essential prior to surgery (61).  
Some studies suggest that minimum distance between two 
incisions should be 5 to 7 cm to provide a safe distance for 
the skin bridge. For minimally invasive incisions the safe 
distance is even smaller (62). Esposito et al. were able to 
show that the approach chosen does not seem to influence 
complication rate after tibial pilon fractures (11).

Posterior malleolus

In trimalleolar fractures the configuration of the posterior 
malleolus fragment needs to be studied closely. There is 
varying evidence and ongoing discussion about the role 
of fixation of the posterior malleolus in current research. 
The mere presence of posterior malleolus fractures in 
complex ankle fractures contributes to a worse outcome (63).  
However, when and how to surgically fix the posterior 
malleolus remains unclear. So far, most authors agreed that 
fragments comprising more than one forth to one third of 
the articular surface, a dislocation of ≥2 mm on the lateral 
radiograph or small intraarticular fragments or chondral 
fragments are an indication for surgical fixation of the 
posterior malleolus (16). However, interpreting fragment 
size on lateral radiographs or even CT scans is extremely 
difficult and unreliable, challenging the theory of size 
further (64,65).

In the last decade, scientific focus diverted from fragment 
size towards functional criteria in deciding whether to fix 
the posterior malleolus. By reducing the posterior malleolus 
stability of the ankle increases posteriorly and with direct 
visualization anatomic reduction of the articular surface is 
possible. Additionally, the posterior tibiofibular ligament 
(PTFL) inserts on the posterolateral malleolus, so by 
fixing the posterior malleolus, syndesmotic stability can 
be restored and trans-syndesmotic fixation might prove 
redundant. Furthermore, reduction of the fibular notch can 
facilitate reduction of fibular fractures (16,66-68). Due to 
all these benefits of reduction and fixation of the posterior 
malleolus in treatment of complex ankle fractures the 
current trend clearly goes towards fixation (15,63,69-71).

Posterior malleolus fragments can be reduced directly 
using a posterolateral or posteromedial approach. Indirect 
reduction and screw fixation is possible via and anterior 
approach, but this tends to be less stable than direct 
fixation (16). Reduction is done via ligamentotaxis, direct 
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visualization is impossible and intercalary fragments cannot 
be reduced or removed at all. Therefore, indirect reduction 
has been proven to be inferior in functional outcome in 
comparison to a posterolateral direct approach to the 
posterior malleolus (67,72,73).

Direct visualization aids anatomic reduction and 
therefore lowers the risk for secondary osteoarthritis. 
Additionally, distal fibula fractures can also be addressed via 
the posterolateral approach (10).

Nevertheless, fixation via a posterolateral approach poses 
surgical risks to the sural nerve and it can cause irritation to 
the adjacent peroneal tendons. Additionally, injuries to the 
flexor hallucis longus tendon are reported frequently (74,75). 

Postoperative care

While for the past decades weight bearing was usually 
restricted for six weeks postoperatively, there is a 
trend towards early weight bearing starting after three 
postoperative weeks. Several studies were able to show no 
difference in rates of implant failure, hardware loosening, 
revision surgery rates and rates of wound complications 
(76,77). Therefore, especially compliant patients can be 
considered for an early weight bearing regimen.

Special indications

As explained above, surgical treatment of complex ankle 
fractures pose a great challenge to treating surgeons. 
Comminuted intraarticular fractures of the tibial plafond 
will need anatomic reduction especially of the joint surface 
in order to reduce the risk for posttraumatic arthrosis. 
Arthroscopically assisted surgery has been discussed in 
current literature for intraarticular ankle fractures (78). 
Some authors have reported favorable outcomes in terms 
of bone union, postoperative reduction, but no difference 
was found in patient reported outcome (79,80). However, 
evidence so far is limited and more randomized controlled 
trials with larger patient cohorts are necessary. 

External fixation as definitive treatment

While ORIF will be the surgical approach of choice for 
treating tibial pilon fractures, alternative options such as EF 
might need consideration especially in highly comminuted, 
Gustillo type III-open ankle fractures with significantly 
impacted soft tissue envelope or in geriatric patients with a 
high risk for complications after ORIF (44).

The most obvious advantages of EF compared to 
ORIF is the minimally invasive incisions used to place 
k-wires and/or pins, making soft tissue impairments less 
problematic. Furthermore, immediate weight bearing 
after surgery, which is possible with Ilizarov/ring EF, can 
lessen complications related to prolonged immobilization 
immensely especially in geriatric patients (31,81,82). 
Ilizarov EF can further be used for distraction osteogenesis 
when severe bone loss is present (83).

While pin tract infections are a feared problem after 
prolonged EF, severe complications are rare (27).

Prolonged immobilization of the ankle in ankle spanning 
EF can lead to significantly reduced outcome and ankle 
mobility post-treatment, but the use of ankle spearing EF 
might be possible in some cases (82,84). 

One of the major disadvantages of EF is the lack of 
possibility of anatomical reduction of the articular surface, 
which is associated with a lower overall functional outcome 
(51,85-88). However, in patients with extremely severe 
type AO C3 tibial pilon fractures with badly impacted 
soft tissue the functional outcome after EF and ORIF are  
similar (44,89-91). 

Complex ankle fractures in the geriatric population

With the aging population the number of complex ankle 
fractures in geriatric patients is steadily increasing and is 
anticipated to rise even further in upcoming decades (92). 
Multiple authors have discussed the specific challenges 
accompanied in treatment of ankle fractures in the geriatric 
population. The reoccurring problems with treating ankle 
fractures in elderly patients are compromised soft tissue, 
osteoporotic bone and significant comorbidities (58). Due 
to this combination of problems the treatment of these 
fractures is particularly difficult. The main goal in elderly 
patients must be to restore mobility as quickly as possible, 
reducing mortality and morbidity caused by immobilization 
and restoring pre-accident self-sufficient living (93). 

Preoperatively, patients need to be assessed thoroughly 
for preexisting conditions, such as diabetes, vascular disease, 
a history of osteoporosis and additionally, surgeons need to 
evaluate the patients’ level of physical fitness and demand in 
everyday life previous to the injury as “golden agers” might 
need different treatment options than frail, bed-ridden 
patients (93,94). 

Nonoperative treatment utilizing prolonged cast 
immobilization can be considered in stable,  non-
comminuted and non-displaced fractures. Nevertheless, 
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prolonged immobilization in casts without the possibility of 
weight bearing options, such as walkers/boots will lead to 
increased immobility and higher morbidity and mortality 
in these patients (94). Secondary dislocation and malunion 
rates have been reported to be as high as 73% posing 
a further risk to failure of conservative treatment (94).  
Additionally, partial weight bearing often cannot be 
accomplished by elderly patients, posing a further risk to 
ORIF and prolonging hospital stays significantly (95).

While ORIF is the treatment option of choice for 
ankle and pilon fractures in younger patients, the known 
complications can be multiplied in elderly patients. Fixing 
bulky plates underneath thin subcutaneous and already 
strained skin often increases swelling severely. Additionally, 
classical non-locking plating systems might fail in 
osteoporotic bone. Overall, most authors agree that ORIF 
in elderly patients tends to have a high complication rate. 
This is mostly due to the heavily compromised soft tissue 
envelope leading to known complications such as impaired 
wound healing, superficial or deep infections of the surgical 
site and failure of osteosynthesis. When the decision for 
ORIF in elderly patients is made, surgeons must plan 
surgical approaches extremely careful and locking-plates 
should be used in order to increase stability in osteoporotic 
bone further (14,93). 

Because of the high complication rate accompanied 
by standard ORIF and conservative treatment in elderly 
patients, alternative methods are often utilized. Primary 
ankle arthrodesis using tibiotalocalcaneal retrograde 
nailing has become increasingly popular in recent years. 
So far ankle arthrodesis has mainly been used as a salvage 
technique for severe osteoarthritis or after failed ORIF. 
Yet recently multiple authors have presented good results, 
when using ankle arthrodesis as a primary treatment option 
(14,30,58,96). The main argument for using a minimally 
invasive retrograde nail primarily is the limited soft tissue 
mantle in elderly patients. Furthermore, it can be a viable 
treatment option in patients with Charcot neurogenic 
osteoarthropathy and patients with diabetes or chronic 
venous insufficiency (93). Nevertheless, ankle mobility is 
lost completely, which can make mobilization of already 
frail patients even more difficult. On the other hand, full-
weight bearing is possible directly after surgery reducing 
the complications of prolonged immobilization (58). 

Another possible salvage technique in elderly patients 
can be the use of external ring fixation as definitive 
treatment. Because k-wires and pins utilized to build ring 
EF are placed minimally invasive, large incisions further 

compromising soft tissue can be avoided completely. Also, 
in patients with fracture blisters, open fractures and other 
soft tissue injuries, using ring EF e.g., the Ilizarov EF can 
be helpful as well. An additional advantage is the possibility 
of early weight bearing, short operation time and possibility 
of early ambulation. Nevertheless, indirect reduction and 
ligamentotaxis alone cannot address small intraarticular 
fragments and malalignment. Arthrosis and malunion 
might reduce outcome significantly. Additionally, cognitive 
impairment and insufficient hygiene might further increase 
the risk of pin tract infections (95,97).

Other viable techniques in elderly patients with 
osteoporotic bone might be the use of intramedullary 
nailing of the fibula as a minimally invasive technique 
alternative to ORIF of the fibula or as an additional 
technique to ORIF of the distal tibia (98).

In case geriatric patients do not have any prior 
medication for osteoporosis, geriatric patients with 
osteoporotic bone should postoperatively receive specific 
treatment as ankle fractures are also considered to be 
fragility fractures (99). 

Overall, this vulnerable group of patients need thorough 
assessment preoperatively to assess comorbidities, health 
status and demand in everyday life to evaluate and plan 
the right treatment method to enable proper individual 
decision-making process. 

Management and approaches—case 
presentations

Case 1: complex distal tibia fracture

A 70-year-old male presented to the emergency room 
after twisting his ankle with a severely swollen foot and 
ankle and no possibility for weight bearing. There was 
no gross deformity visible on first presentation. The 
initial radiograph showed a complex, intraarticular distal 
tibia fracture with a Weber B fracture of the distal fibula 
(44B3.1o). Due to the dislocation, slight comminution 
and already severely strained soft tissue the decision 
for immediate temporary ankle spanning EF was made. 
After spanning, CT scans were obtained in order to plan 
approaches and surgical treatment (Figure 1).

Nine days after initial trauma skin wrinkled around the 
ankle and therefore allowed for definite treatment. 

Firstly, a posterolateral incision was used (Figure 2). 
With the patient in “instable lateral” position the incision 
is made between the lateral border of the Achilles tendon 
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and the dorsal edge of the fibula. It is then continued along 
the dorsal tip of the lateral malleolus. Special consideration 
should go to identifying and protecting the sural nerve 
superficially and the peroneal neurovascular bundle on 

deep dissection. The hallucis longus muscle is elevated 
from the interosseus membrane and the peroneal tendons 
can be subluxed over the fibula if necessary to expose 
the posterolateral portion (Volkmann) of the distal tibia. 

A B C

D

Figure 1 Preoperative CT scan: a large posterolateral, an anterolateral and anteromedial column can be identified; (A) coronal plane; (B) 
sagittal plane; (C,D) axial plane.

A B C

D E F

Figure 2 Intraoperative clinical pictures of the posterolateral approach used: (A) marking of surgical incisions between the achilles tendon 
and the fibula; (B) splitting of the superficial fascia; (C) visualization of the dorsal tibial rim, the forceps point to the posterior syndesmosis. 
(D) Reduction and fixation of the posterior malleolus with a cannulated 4.0 spongiosa screw; (E) closing of the posterior fascia, before 
approaching the fibular fracture; (F) depiction of the fibula fracture before reduction.
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With a longitudinal incision a posterior arthrotomy can 
be performed while preserving the posterior syndesmotic 
ligaments (74). 

We used this approach as it allows good visualization 
of the fractured posterior malleolus and the possibility 
of simultaneously reducing and stabilizing the fibula  
fracture (100). After reduction of the posterior malleolar 
fragment and temporary fixation with a k-wire, it was 
retained with a 4.0 cannulated screw (Figure 2D).

In a second step, the distal fibula fracture was addressed 
with a locking plate due to the patient’s high age (Figure 2F).  
After thorough fluoroscopy and satisfactory reduction and 
fixation of the posterior malleolus fragment and the distal 
fibula, the wound was closed with sutures (Figure 3). 

The patient was then turned into prone position. The 
second chosen approach was the anteromedial approach. 
The incision starts approximately 1.5 cm distal to the 
medial malleolus and advances proximal over the medial 
portion of the tibial plafond. The deep dissection then stays 
medial to the tibialis anterior tendon. The incision can be 
expanded proximally as far as the metaphyseal fracture line 
required (Figure 4) (101). An anatomically precontoured 
locking plate was placed onto the anterior face of the distal 
tibia and fixed with bicortical screws. No treatment of 
medial malleolus was necessary (Figure 5). 

The patient was mobilized on the first day after surgery 
with a 20 kg weight bearing regimen and immobilization in 
a walker for six weeks. 

Case 2: trimalleolar fracture

A 28-year-old patient presented to the emergency room 
after a fall at indoor climbing. Closed reduction was 
performed immediately on site by paramedics. Due to the 
high instability and redislocation upon presentation to the 
emergency room (Figure 6), the patient was transferred to 
the operation room to have temporary external fixation. 

After spanning the ankle, CT was performed and showed 
a trimalleolar fracture with a multifragmentary, joint 
depression fracture of the posterior malleolus. Therefore, 
we chose to use a posterolateral approach for open 
reduction with direct visualization of the articular surface 
and the posterior malleolus in order to be able to reduce 
and fix the multifragmentary fracture in the young patient 
perfectly. The patient again was first positioned in an 
“instable lateral” position and after reduction the fracture 
of the posterior malleolus was fixed using a buttress plate. 
Secondly, the distal fibula fracture was also fixed via the 
posterolateral approach using a precontoured locking plate.

After ORIF of the posterior malleolus and the distal 
fibula via the posterolateral approach the fascia was closed, 
but wound closure was postponed in order to be able to 
examine the stability of the syndesmosis after ORIF of the 
medial malleolus. Therefore, the patient was turned into 
supine position. The medial malleolus was reduced with a 
mini-open incision distal to the tip of the medial malleolus 
and two canulated screws used for definite fixation (Figure 7). 

A B

Figure 3 Intraoperative fluoroscopy: (A) lateral view; (B) mortise view.
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Figure 4 Clinical pictures of the distal tibia approach via the anteromedial approach. (A) Full view of the fracture site utilizing the 
anteromedial approach, the tibialis anterior tendon is held to the lateral side with a Langenbeck hook; (B) reduction with temporary clamps; 
(C) fixation of the distal tibia using an anatomically precontoured, polyaxial locking plate (2.7/3.5 mm).

A B C

A B

Figure 5 Intraoperative fluoroscopy after finalizing open reduction and fixation of the complex ankle fracture: (A) mortise view; (B) lateral view.

Afterwards, the stability of the tibiofibular syndesmosis was 
examined using fluoroscopy and no instability was detected, 
so wound closure was finalized.

Conclusions

The incidence of complex ankle fractures is rising and 
especially with the aging population, more elderly patients 

will present challenges to orthopedic surgeons. 
Soft tissue condition dictates the course of treatment 

as complications and unfavorable outcome are mainly due 
to infections and wound healing problems. Thorough 
examination of preoperative CT scans is extremely 
important and a two-staged treatment protocol will still 
most likely be the most practical and valid treatment 
concept in order to ensure the best outcome.
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A B

C D

Figure 6 Preoperative radiographs and CT scan. (A) A.P.-view prior to reduction; (B) lateral view prior to reduction; (C) lateral view of the 
CT scan after temporary spanning with EF; (D) axial view after temporary spanning with EF. EF, external fixation; A.P., antero-posterior.

Alternative treatment methods to ORIF such as EF 
as definite treatment or tibiotalocalcaneal nailing might 
present viable options in geriatric patients or in highly 
comminuted tibial pilon fractures with severe soft tissue 
injury.

Geriatric patient population will need to be focused on 
even more in the future and more thorough studies are 
necessary to reduce complication rates and improve quality 

of life for elderly patients. 
However, further research is need into additional forms 

of soft tissue conditioning as soft tissue is still the most 
limiting factor when treating complex ankle fractures. 
Additionally, new implants and new forms of void filling 
technique could enhance treatment and allow for quicker 
mobilization, especially in the rising number of geriatric 
patients. Furthermore, we believe that improved techniques 
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of MIO, even assisted by intraoperative CT or computer-
assisted can present viable options for the future. 
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