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ABSTRACT 

Background: Posterior malleolar fractures are intra-articular, andcan jeopardize the 

strength of the syndesmotic ligaments, with most of the literature noting the need for 

fixation when fragments are larger than 20%, however, there is no agreement on the 

best method for fixation. The purpose is to evaluate the clinical, functional, and 

radiological outcome of plate fixation of posterior malleolus using posterolateral 

approach 

Methods: 15 patients with posterior malleolar fractures (as a part of SER 3 or SER 4) 

that was larger than 20% underwent plate fixation of posterior malleolus through 

posterolateral approach, lateral malleolus (when involved), were fixed by posterior 

antiglide plate through the same incision, medial malleolus (when fractured) was fixed 

using a separate medial incision, assessment was done by a modified Baird and 

Jackson score. 

Results: 12 cases achieved satisfactory results (five excellent-seven good), two cases 

had fair outcome, and one case with poor outcome as a result of developing post 

traumatic arthritis, no cases had deep wound infection, no posterior malleolar 

malreduction or loss of reduction 

Conclusion: directly visualizing the fracture fragment, performing anatomical 

reduction and rigid fixation, with minimal wound complication, all represent the 

advantages of fixation of posterior malleolar fracture through Posterolateral 

approach, thus, it offers a safe and good alternative to the traditional AP screw 

fixation. 

INTRODUCTION 

Malleolar ankle fractures represent 9-10% of all fractures, and Posterior malleolar 

injuries are usually a part of bimalleolar or trimalleolar fractures, while rare to occur 

in isolation (0.5% to 1%) [1]. In addition to being intra-articular, Posterior malleolar 

fractures jeopardize the strength of the syndesmotic joint [1]. In a cadaveric study, 

Ogilvie-Harris et al., [2] showed that 42% of syndesmotic stability is provided by the 

posterior inferior tibio-fibular ligament, indicating the significance of the posterior 

malleolus in syndesmotic and ankle stability. Fixation of posterior malleolar fracture is 

generally indicated with fragment size ranging from 20% to 33% of tibial plafond. 

Different operative techniques exist for posterior malleolar fixation, as indirect 

reduction and Anteroposterior (AP) screw fixation, which is the most common method 

of fixation among orthopedic surgeons and at our hospital, however, this doesn’t offer 

the assurance of accurate reduction, especially with soft tissue interposition, 
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comminution, loose fragments, and added difficulty in assessing 

anatomical reduction using image intensifier alone. Other 

techniques are direct postero-anterior screw fixation, and 

buttress plate. However, there is no consensus on the best 

method for posterior malleolar fixation [3-6]. 

OBJECTIVES 

Evaluation of the clinical, functional, and radiological outcome 

of plate fixation of posterior malleolar fractures using 

posterolateral approach 

Patients and methods 

In this prospective study, 15 patients were presented with 

closed posterior malleolar fracture, 4 of which were males, 11 

were females. Age ranged from 28 to 59 with mean of 46.13 

years. Fractures treated in this study were Supination External 

Rotation (SER) 3 and 4 according to the Lauge-Hansen’s 

classification [7], 12 cases had twisting injury, and 4 cases had 

Motor Vehicle Accident as the causative trauma. They were 

presented to our academically supervised hospital in the 

period between August 2017 and August 2018.They was 

treated operatively with plate fixation of posterior malleolar 

fracture through posterolateral approach. Inclusion criteria 

were posterior malleolar fractures involving more than 20% 

articular surface, closed fracture or those of Gustilo-Anderson 

type I [8], and occurring in adults (after physeal 

closure).Exclusion criteria were open fractures (Gustilo-

Anderson type [8] II or III), neurovascular injury, bad skin and 

soft tissues condition in the posterolateral aspect of the ankle, 

pathological fractures, pediatric age (before physeal closure) 

and those with mental impairment or those who are unable to 

communicate. Ankle AP, lateral and mortise views were 

obtained to delineate injury, CT was also obtained in all cases 

to evaluate the size, site, and number of fragments. Fracture 

was splinted with below knee posterior slab until the time of 

operation. Surgery was delayed (about a week) in the 

presence of severe soft tissue swelling or skin blisters, to allow 

improvement of the soft tissue condition and for the “wrinkle 

sign” to appear, this was required in two cases. Approval for 

the study was obtained from the Faculty of Medicine Research 

Ethics Committee. Full counseling of participants in this research 

and informed consent was obtained from all patients prior to 

participation, with full privacy of participants and 

confidentiality of their data preserved. 

Surgical procedure 

-Preoperative I.V antibiotics (Ampicillin\Sulbuctam) were given 

30 min to one hour before surgery. 

-Position: using a radiolucent table, while supine, the limb was 

exsanguinated by elevation for three to five minutes, and then 

a tourniquet was applied around the thigh. The position was 

then changed into prone position with the knee flexed around 

20º (Figure 1), the ankle was placed over a small bump to 

allow the foot to be hanging free over the bump, so that 

gravity aids reduction of any displaced posterior fragment 

rather than being an opposing force as when in supine position.  

Skin incision was made midway between the posterior aspect 

of the lateral malleolus and the lateral border of Achilles 

tendon (Figure 2), extending from the tip of the lateral 

malleolus as far proximally as required. The sural nerve and 

the small saphenous vein were pursued under the superficial 

fascial layer and included in the lateral flap (Figure 3).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

However, the sural nerve was not always encountered, as it 

usually runs just behind the lateral malleolus, well anterior to 

the incision [9]. Exposure of the posterior aspect of the tibia 

was done through an interval between the peronei laterally -

supplied by the superficial peroneal nerve- and the Flexor 

 

Figure 1: position of the patient. 

 

Figure 2: Landmarks (midway between lateral 

malleolus and Achilles tendon). 
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Hallucis Longus (FHL) medially -supplied by the tibial nerve-, 

FHL was recognizable by moving the great toe and also by 

being fleshy till the distal part of tibia.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FHL was then stripped off the bone, starting from the fibula, 

down to the interosseous membrane, and the rest of the deep 

posterior compartment was elevated off the posterior tibia, the 

entire posterior aspect of the tibial surface was then exposed 

by retracting this muscle medially (Figure 4). This also provided 

protection for the posteromedial neurovascular bundle. Loose 

fragments and debris between fragments were removed; 

proximal displacement of the posterior malleolus was reduced 

by axial and anterior traction on the foot. The fracture was 

reduced anatomically under direct vision, using the edges and 

the apex of the fracture line as a guide, The fragment was 

fixed by placing a posterior antiglide plate (one-third tubular 

plate) with under contouring to provide a satisfactory buttress 

effect, the nearest screw to the fracture proximally was the 

first to be placed, screws were also placed in the fragment 

through the plate if the fragment was of sufficient size (Figure 

5), internal rotation of the foot around 15 degrees during 

placement of the screws helped to achieve more accurate 

trajectory .The plate position, screws and accuracy of the 

reduction were checked using image intensification (Figure 6). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: The sural nerve and the small saphenous 

vein. 

 

 

Figure 4: Holding the reduction using pointed 
reduction clamp. 

 

Figure 6: Checking plate position using 

image intensification. 

 

Figure 7: post-operative X-rays 

Figure 5: Placement of the plate. 
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The peroneal muscles were then retracted medially to expose 

the fibula, which was then fixed with a posterior plate (through 

the same incision).The lateral malleolus was addressed after 

fixation of the posterior malleolus, since a fibular plate would 

overlap the posterior malleolar fragment and hinders the 

judgment for reduction under image intensification. Syndesmotic 

injury was then assessed (after posterior and lateral malleolar 

fixation) with the hook test and a syndesmotic screw would be 

used if more than 2mm displacement occurred.  

The medial malleolus was fixed last in cases of trimalleolar 

fractures while in the prone position, via standard medial 

approach, fixation is achieved using either two malleolar 

screws or tension band and wiring according to fragment size, 

lowering the operation table and knee in flexion when needed 

allows the medial malleolus to be addressed properly. Wound 

closure was done in layers, deep fascia with vicryl 2-0, 

followed by subcutaneous layer with 2-0 vicryl, skin closed with 

2-0 prolene. Lightly compressive bulky dressing and splint were 

applied with the ankle in neutral position. 

Post-operative follows up 

Post-operative x-rays were performed after the patient has 

recovered from anesthesia (Figure 7). 

 

 

 

 

 

 

 

 

 

 

 

When soft-tissue condition was suitable, cast immobilization 

was applied. Follow up was carried out in outpatient clinic, the 

first visit at two weeks post-operative for assessment of wound 

condition and suture removal, then monthly follow up over a 

period of 6-12 months (Figure 8), all patients were kept on 

non-weight bearing below knee cast for at least four weeks, 

then were progressed to weight bearing as tolerated in a 

walking cast for three weeks based on radiographic criteria, 

then the cast was removed and full weight bearing was 

initiated. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Methods for assessment of the results 

Soft tissue complications were considered as any soft tissue 

event that required treatment, as antibiotic therapy, those 

requiring revision were considered major wound complications. 

Reduction was considered non-anatomical if articular step off 

>1mm on lateral radiographs. The fracture was considered 

united when at least 3/4 of the fracture line was healed on 

lateral radiographs and there was no tenderness at fracture 

site or on weight bearing. The functional outcome (Figure 9) of 

the cases was assessed by a modified Baird and Jackson 

scoring system [10-13] after at least six-month follow-up. This 

modification was done to fit the life style and usual activities of 

most of the Egyptian female patients (73.33% of this study), 

since the “ability to run” and “instability with sports” (as a part 

of the ankle stability score items) were not applicable questions 

(Table 1). 

RESULTS 

Follow up period ranged from 6 to 12 months with a mean of 

8.46 months and standard deviation 1.75 months. According to 

the Baird and Jackson [10-13] scoring system for ankle 

fractures, the clinical results were graded with the Maximal 

Possible score being 100, however, after omitting the “ability 

to run” and “ankle stability”, the maximal possible score was 

75, with the excellent score being: 75-72, Good: 71-68, Fair: 

67-60, and Poor: 59-0.Twelve patients achieved satisfactory 

results (five excellent, seven good) representing 80% of cases,  

 

Figure 8: Follow-up X-rays. 

Figure 9: Functional outcome. 
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two cases (13.3%) had fair, and one (6.67%) had poor 

functional outcome based on the before-mentioned modified 

Baird and Jackson score. 

 

 

 

There was adequate radiologic reduction of the posterior 

malleolus in all 15 patients with step off measured on lateral 

radiographs being less than 1 mm. There was no loss of 

reduction, no hardware loosening or irritation in all 15 cases. 

All fifteen patients had intact mortise. One patient had 

suboptimal reduction of the medial malleolus at the immediate 

postoperative x-rays; no revision was done to avoid risk of 

infection, particularly since the case was diabetic. However, the 

patient achieved good functional results at eight-month follow-

up. One patient had early arthritic changes evident on 

radiographs at seven-month follow up with subchondral 

sclerosis and narrowing of the superior joint space, but was still 

>2mm, with increasing pain, decreased range of motion, this 

case achieved poor functional outcome. Age, sex, and smoking 

had no influence on the final clinical outcome, nor did the mode 

of trauma and type of fracture. Posterior fragment size ranged 

from 20% to 45% with mean of 29.9% and standard 

deviation 7.8% however; fragment size had no statistical 

influence on the functional outcome. Diabetes (with six cases 

being Type 2) was found to have a significant influence on the 

final outcome (P value 0.049), mainly affecting the final range 

of ankle motion (P<0.05 statistically significant). 

Complications  

Only one case developed erythema at wound edges a week 

after the operation and was managed by oral antibiotics and 

healed uneventfully. No deep infections or wound dehiscence 

developed in any of the cases. One patient (6.67%) had post-

traumatic arthritis evident clinically and radiographically (but 

superior joint space was still >2mm).Two cases developed  

 

Complex Regional Pain Syndrome (CRPS), which was observed 

after removal of the walking cast (after three months), they 

received treatment in the form of vitamin C, non-steroidal anti-

inflammatory, and physiotherapy. They achieved some 

improvement at 6 months with decreased pain, edema and 

normalization of skin color. However, CRPS still had a 

statistically significant influence on the functional outcome, with 

P value 0.00182  

DISCUSSION 

Fixation of the posterior malleolus is of great importance to the 

syndesmotic stability thus, careful anatomical reduction is 

important [14,15]. In this study, 80% achieved satisfactory 

results (five excellent and seven good), 13.3% had fair, and 

6.67% had poor outcome based on the before-mentioned 

modification of the Baird and Jackson score. Using the 

American Orthopedic Foot and Ankle society (AOFAS) Ankle-

hind foot scale [16], Choi JY et al [17] and Jia SH et al [18] 

reported a mean score of 90.6 and 92.0 respectively, Zhong S 

et al [19] had scores of 91.9 in the Posterolateral approach 

group. Ruo-kun H et al [20] using the Olerud-Molander Ankle 

Score (OMAS) reported 93.8% of good to excellent score, and 

although different assessment scores were used, they were 

Pain score 
Cases 
(n=15) 

A. No pain 15 5 

B. Mild pain with strenuous activity 12 9 

C. Mild pain with activities of daily living 8 1 

D. Pain on weight bearing 4 0 

E. Pain at rest 0 0 

Ability to walk  

A. Able to walk desired distances without limp or pain 15 10 

B. Able to walk desired distances with limp or pain 12 5 

C. Moderately restricted inability to walk 8 0 

D. Able to walk short distances only 4 0 

E. E. Unable to walk 0 0 

Ability to work  

A. performs usual occupation without restrictions. 10 5 

B. performs usual occupation with restrictions in some 
strenuous activities 

8 9 

C. Able to perform usual occupation with substantial 
restrictions. 

6 1 

D. Partially disabled; selected jobs only. 3 0 

E. Unable to work. 0 0 

Motion of the ankle  

A. Within 10° of uninjured ankle 10 7 

B. Within 15° of uninjured ankle 7 8 

C. Within 20° of uninjured ankle 4 0 

D. <50% of uninjured ankle or dorsiflexion < 5° 0 0 

Radiological  

A. Anatomic with intact mortise (normal medial clear 
space, normal superior joint space, no talar tilt 

 

25 14 

B. Same as A with mild reactive changes at the joint 
margins 

15 1 

C. Measurable narrowing of the superior joint space 
(2mm). 

10 0 

D. Moderate narrowing of the superior joint space 
between 2 and 1mm. 

5 0 

E. Severe narrowing of the superior joint space (<1mm) 0 0 

Table 1: The modified Baird and Jackson scoring system. 
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mostly satisfactory. In a retrospective study of 131 patients, 

Drijfhout van Hooff et al [21] had a Median AOFAS score of 

90 (with good to excellent >75), while using the AAOS 

Questionnaire, score was 91. Hai-lin Xu et al [22] in a 

retrospective study that spanned 9 years and included 102 

cases, the average AOFAS score was 95.9. However, some 

had less favorable results as Forberger J et al [23] are using 

the modified Weber protocol [24] for assessment and Choi JY 

et al [17] using the (OMAS) [25]. Fragment size was found to 

have no statistical influence on the functional outcome in our 

study, Drijfhout van Hooff et al [21] stated that fragment size 

didn’t lead to a significantly lower function, but was associated 

with more incidence of osteoarthritis, which is also correlated to 

a step-off > 1mm postoperatively. Age and sex didn’t have an 

influence on the outcome, neither did Smoking. Six patients 

(40%) had uncomplicated type 2 diabetes, which had a 

statistically significant influence on the functional outcome. 

Diabetics achieved lower scores in general, and particularly, in 

the final range of ankle motion. Most studies of posterior 

malleolar fractures didn’t include diabetes as a factor in their 

study [3,20,26]. However, regarding ankle fractures in 

general, reports of similar results regarding the effect of 

diabetes were obtained by Egol KA et al [27], SooHoo NF et 

al [28], and Rao KN et al [29]. 

There were 6 cases of fractured posterior and lateral malleolus 

(Lauge- Hansen’s SER 3) and nine cases trimalleolar fracture 

(Lauge-Hansen’s SER 4). The type of fracture had no effect on 

the final functional outcome. All cases in this study had mainly a 

posterolateral fragment, being the classical posterior malleolar 

fracture. However, this approach was also described for a 

“posterior pilon” fracture, in which a combined axial and 

rotational forces result in a large, medially based fragment 

with possible comminution [4,30-32]. With only single large 

medially based fragment, posterolateral approach can be 

used alone, However, if more than two fragments, it may 

require additional medial or posteromedial approach, and if 

the fracture line exits anterior to the posterior colliculus, will 

always require a medial approach [30,31,33]. 

The sural nerve was encountered in five cases (33.33%). 

Amorosa LF et al [30] stated that the posterolateral incision 

doesn’t normally intersect the sural nerve, being at risk when 

the incision is extended distal to the tip of fibula. None of the 

cases had numbness in the sural nerve distribution 

postoperatively, however, Verhage S. M. et al [5] and Tornetta 

III P et al [34] had 3.8% and 5.5% of postoperative numbness 

in sural nerve distribution respectively, all cases had complete 

resolution.  

All surgical wounds healed with no major complications, one 

case (6.6%) developed erythematous edges a week after the 

operation, which was managed only by oral antibiotics and 

dressings. Other authors found similar results [3,6,17,20,23,34]. 

In contrast, Tornetta III P et al [34] had 8.3% of cases 

developing superficial wound infection and 9.7% developing 

necrosis at wound edges, however, all healed with local wound 

care. Little MTM et al [26] had a postoperative infection rate 

of 4.4% (five out of 112), two were superficial requiring oral 

antibiotics only, and three were deep requiring debridement, 

hardware was removed in two cases after union due to deep 

seated infection. Hoiness P et al [35] and Kumar R MC et al 

[36] evaluate ankle fractures as a whole through standard 

lateral approach. reported an over-all wound complication 

rate of 22% and 17.7% respectively, which shows that the 

infection rate in posterolateral approach is not more, but 

maybe less than that reported for ankle fractures in general 

using standard approaches, which is probably a result of 

adequate soft tissue coverage, and the rarity of bruises and 

edema on posterolateral aspect. 

None of the included cases required syndesmotic screws, and 

all were stable intraoperatively with the hook test following 

posterior and lateral malleolar fixation. Verhage S. M. et al 

[5] had 96% of cases showing stability of syndesmosis after 

fixation of posterior malleolus, and only two cases requiring 

syndesmotic screw. Gardner MJ et al [37] performed 

biomechanical investigations and showed that posterior 

malleolar fixation resulted in syndesmotic stiffness that was 

70% of the intact model, compared with only 40% with 

syndesmotic screw. Many authors stated that anatomical 

reduction of posterior malleolus was superior to syndesmotic 

screws, decreasing the possibility of malreduction, and the 

need for a subsequent surgery for removal [37-39]. seven 

patients (46.67%) achieved near normal range of ankle 

motion, with less than 10 degrees difference compared to the 

non-operated side, while eight patients (53.3%) had 10-15 

degrees loss of range of motion compared to normal side, this 
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is less than the results reported by other authors [6,23,34,40]. 

We believe this to be a result of non-compliance of our 

patients with physiotherapy and also the long casting duration, 

as patients in this study were kept in a non-weight bearing cast 

for four to five weeks, then a weight bearing cast for three 

weeks. Most studies implemented non-weight bearing for 6 

weeks [5,6,31], however, cast duration was two to four weeks, 

unless stability was in question [5,33,41]. One case (6.67%) 

developed post-traumatic arthritis, and most literature report 

this complication in less than 8% of case [5,26,42] Von Rüden C 

et al [43] reported less severe post-traumatic arthritis in the 

ORIF group with posterolateral approach compared to indirect 

AP screw group. We had two cases (13.3%) showing evidence 

of CRPS, A study of 72 cases by Tornetta III P et al [34] didn’t 

report the occurrence of CRPS, and Forberger J et al [23] in a 

study of 52 patients, had only two cases. that probably due to 

increased period of casting in our group. No cases developed 

delayed or non-union, as reported by many authors [3,20,34]. 

 All cases were operated in the prone position, and although 

awkward at first, medial malleolar fixation in prone position 

was not difficult, which was also reported by Abdelgawad AA 

et al [3] we had only one case of suboptimal reduction of 

medial malleolus, no revision was done and the patient achieve 

good functional outcome. The posterior malleolus was fixed 

first, to allow assessment of the articular surface post reduction 

using image intensification without being hindered by the 

lateral plate. Dhillon MS et al [44] used the same order of 

fixation, which is also the order recommended in Rockwood 

and Green text book [14]. 

CT scans were not obtained following the operations, post-

operative assessment and follow up was limited to plain 

radiographs, as did many other authors [3,5,6,26,42,45]. None 

of the cases had residual articular step off, or loss of reduction 

on follow-up visits, Tornetta III P et al [26], and Little MTM et al 

[26] had similar results. In contrast, Abdelgawad AA et al [3] 

and Erdem et al [6] had loss of reduction of 2mm in 8.3% and 

5% in those plated by posterolateral approach respectively. 

LIMITATIONS OF THE STUDY 

- Small sample size 

- Lack of an Arabic (or Egyptian) scoring system for assessment 

of ankle function that fits the life style of most of our 

population. 

- Noncompliance of the patients with physiotherapy due to 

financial causes and limited availability in remote areas. 

CONCLUSION  

Plate fixation of posterior malleolus through posterolateral 

approach is an alternative to indirect reduction and anterior to 

posterior screw fixation, with minimal complications, while 

adding the advantage of direct visualization of the fragment 

and rigid fixation. 
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