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	� FOOT & ANKLE

Open reduction and fixation does not 
improve short-term outcome of medium-
sized posterior fragments in AO type B ankle 
fractures: one-year results of the POSTFIX 
randomized controlled trial

Aims
Guidelines for treatment of posterior malleolar fragments (PMFs) in trimalleolar 
fractures are scarce, mainly based on retrospective studies, and show varying advice. 
The need for fixation of smaller (< 25%) PMFs remains particularly controversial. This 
study aims to evaluate the superiority of fixation of medium-sized PMFs versus no 
fixation of the fragment.

Methods
A multicentre randomized controlled trial was conducted between January 2014 and 
January 2022 in two Dutch level 1 trauma centres (protocol registration: NCT02596529). 
Patients presenting with an AO-44-B3 fracture with a medium-sized (5% to 25%) PMF were 
1:1 randomized online between open reduction and internal fixation (ORIF) (FIX) versus no 
fixation (NO-FIX) of the fragment. A total of 41 patients were allocated online to FIX via the 
posterolateral approach and 40 patients to NO-FIX. The primary outcome was functionality 
measured by the American Academy of Orthopaedic Surgeons (AAOS) questionnaire 
one year postoperatively. Secondary outcomes were osteoarthritis (OA) measured on 
radiographs and the Olerud and Molander ankle score, visual analogue scale pain, and 
EuroQol five-dimension questionnaire during follow-up. Quality of reduction was assessed 
by step-off on postoperative CT scan and radiograph. Complications were recorded.

Results
After one-year follow-up, no difference (p = 0.141) in AAOS was found after FIX (median 90 
(IQR 68 to 95)) and NO-FIX (median 93 (IQR 85 to 97)). OA (≥ grade 2) was present in four 
(17%) of the cases after FIX and five (20%) after NO-FIX (p = 0.763). After one year, median 
pain scores were 20 (IQR 5 to 40) versus 10 (IQR 5 to 25) (p = 0.032), and perceived general 
median health scores were 80 (IQR 60 to 89) versus 83 (IQR 71 to 90) (p = 0.596) after FIX 
and NO-FIX, respectively. Postoperative step-off > 1 mm on CT scan was present in 56% 
after FIX versus 71% after NO-FIX (p = 0.193). Complication rates were 18% versus 5% (p = 
0.071) after FIX and NO-FIX, respectively.

Conclusion
ORIF of medium-sized posterior fragments in AO type B trimalleolar fractures does not 
prompt superior functional or radiological results after one-year follow-up. Longer follow-
up is needed to evaluate intermediate or long-term effects.

Cite this article: Bone Joint J 2025;107-B(4):461–469.
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Introduction
The optimal treatment of ankle fractures involving the poste-
rior malleolus is contentious, lacking clear guidelines based 
on large clinical trials despite extensive literature. Fragment 
size has conventionally guided fixation decisions, yet evidence 
supporting this is inconclusive.1-8 Biomechanical studies initially 
suggested that larger fragments lead to posterior instability and 
worse outcomes, but varied cut-off values were proposed.9,10 
Further studies were not able to demonstrate posterior instability 
in cadaveric ankles.11-14 Subsequent retrospective studies failed 
to establish a consistent link between fragment size and func-
tion. Later studies suggested a shift of contact pressure pattern 
in case of a posterior malleolar fracture (PMF) and therefore the 
early induction of severe post-traumatic osteoarthritis (OA).15,16 
Two recent large retrospective cohort studies found a worse 
functional outcome if a persisting tibiotalar step-off was present 
after open reduction and internal fixation (ORIF), and there-
fore advised restoration of the articular surface.7,8 However, no 
agreement was reached regarding which fragment size should 
be fixated. Recent prospective studies and reviews found mixed 
results regarding fixation necessity.17-19 Traditionally, reduc-
tion of larger fragments is performed indirectly, followed by 
percutaneous screw fixation in an anteroposterior direction. It is 
often challenging to achieve anatomical reduction and fixation 
of smaller fragments percutaneously. An emerging approach 
involves posterior tibia exposure via a posterolateral approach 
for anatomical reduction and fixation, showing promising 
outcomes with fewer complications.20-25 This multicentre trial 
aimed to compare functional and radiological outcomes after 
anatomical reduction and fixation of medium-sized PMF to no 
fixation of the PMF in type B ankle fractures.26 It was hypothe-
sized that ORIF of the PMF yields superior functional outcomes 
and fewer radiological signs of post-traumatic OA.

Methods
Study design and setting. This multicentre randomized con-
trolled trial with a superiority design was conducted in two 
teaching hospitals in the Netherlands, both level-1 trauma 
centres (Haaglanden Medical Center, The Hague, and Leiden 
University Medical Center, Leiden, Netherlands). The study 
was initially started in the former centre, which was open for 
inclusion from January 2014. Due to the low inclusion rate, 
the latter centre was added as a participating hospital in 2019. 
As of early 2020, the inclusion gradually came to a stop due 
to COVID-19. After the COVID-19 pandemic, the inclusion 
remained problematic and was stopped in January 2022. This 
paper presents the outcomes during the first year of follow-up, 
which was completed in 2022. The Medical Ethics Committee 
of South-West Netherlands approved the study protocol (proto-
col number 13-068) in November 2013.26 The study was reg-
istered prospectively in the Dutch National Trial Registration 
in 2013. The study protocol was retrospectively published and 
registered at ​ClinicalTrials.​gov (NCT02596529).
Study population. All patients aged between 18 and 75 years 
presenting at the emergency department with a trans-
syndesmotic trimalleolar fracture (AO-44B3) with a medium-
sized (5% to 25% of tibial articular surface, measured on lateral 
radiograph) PMF were eligible for participation in the study. 

Suprasyndesmotic fractures are regarded as a different entity 
and are therefore not reviewed in this study, since these injuries 
result from a different trauma mechanism (pronation – external 
rotation; PER) that generally results in injury of the interosse-
ous membrane and ligament, which is not always present in 
trans-syndesmotic (supination – external rotation; SER) frac-
tures. Most small posterior fragments (< 5% of the articular 
surface) are not fixed surgically, since these tend to have a more 
favourable outcome than medium-sized (5% to 25%) or large 
fragments (> 25%).7 Current AO guidelines advise fixation of 
the PMF in case of displaced PMF, or if instability is persis-
tent after lateral fixation.27 However, the need for fixation of 
medium-sized PMF remains controversial.7,17 Therefore, this 
study solely focuses on medium-sized fragments. Fragment size 
was measured on plain lateral trauma radiographs at the tibiota-
lar joint level by two independent observers (ALF, SMV). The 
complete inclusion and exclusion criteria are listed in Table I.
Recruitment, informed consent, and randomization. All el-
igible patients received detailed written information about the 
study, risks, and (non-)surgical management options. Upon 
written informed consent, participants were enrolled within 
one week after presentation by the study coordinator (SMV). 
Participants were allocated in a 1:1 ratio to one of the two in-
terventions by an online randomization programme in blocks 
of six or eight patients, to ensure groups of approximately the 
same size. Patients were included and treated in the participat-
ing centre of first presentation. Blinding was not feasible due to 
the nature of the two different surgical approaches and the need 
for postoperative imaging.
Treatment protocol. All surgical interventions were performed 
by experienced surgeons familiar with both treatment protocols 
and fixation techniques. Preoperatively, 2 g cefazoline proph-
ylaxis was administered intravenously. In case of non-fixation 
of the PMF, patients were operated on in supine position. The 
lateral malleolus was fixed with one or two lag screws and/
or lateral plate fixation. The medial malleolus was fixed with 
one or two cancellous screws. In case of allocation to the fix-
ation group, the participant was operated on in prone position. 
The posterolateral approach was used for fixation of both the 
lateral malleolus and the PMF.25 The PMF was fixed with lag 
screws or a buttress or antiglide plate. The lateral and medial 
malleolus were fixed in the same manner as in the first group. 
After fixation, the syndesmosis was tested by a bone hook or 

Table I. Inclusion and exclusion criteria.

Inclusion criteria
Age 18 to 75 years at time of inclusion

AO 44-B fracture with medium-sized (5% to 25%) posterior fragment

First ankle fracture of affected side

Exclusion criteria
Severely injured patients (ISS ≥ 16)

Multiple fractures or open fractures

Previous fracture to the ipsilateral ankle

Patients with pre-existent mobility problems

Pre-existing disability

Patients with follow-up in another hospital

Insufficient understanding of the Dutch language

ISS, Injury Severity Score.
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external rotatory stress under fluoroscopic control. If the syn-
desmosis was unstable, one or two trans-syndesmotic position-
ing screws were placed. A postoperative cast was applied based 
on the surgeon’s preference. Non-weightbearing mobilization 
was instructed for six weeks after surgery in both groups. After 
six weeks, gradual weightbearing mobilization was allowed 
and physiotherapy was started. Low-molecular weight heparin 
(weight-dependent dosage) was administered daily as long as 
patients were immobilized in a cast.
Patients. The patient flow is described in Figure 1. Between 
January 2014 and January 2022, 41  patients were included 
in the fixation group (FIX) and 40 patients in the no fixation 
group (NO-FIX). No patients were excluded after randomi-
zation and three were lost to follow-up after one year. Patient 
characteristics at baseline are presented in Table  II. Both 
groups mainly consisted of Lauge-Hansen28 SER-4 fractures, 

with posterior fragments mostly classified as the posterolateral 
type, also known as Bartoníček29 type 2 or Haraguchi30 type 1. 
Median fragment size measured on CT scan was 16% (IQR 13 
to 21) and 17% (IQR 13 to 20) of the tibial articular surface for 
FIX and NO-FIX, respectively. Presence of comminution of the 
PMF was 63% in both groups. In the FIX group, 90% of poste-
rior fragments were fixed using a plate, and screws were used 
in 10%. External fixation prior to definitive fixation, due to per-
sisting (sub)luxation after closed reduction and splinting with 
extensive soft-tissue oedema, was performed in 12 (29%) and 
seven cases (18%) in the FIX and NO-FIX groups, respectively. 
During definitive fixation, loose osteochondral fragments orig-
inating from the PMF that were too small to fix were extracted 
in 16 cases (39%) in the FIX group. This was not performed in 
any of the cases in the NO-FIX group, due to the different soft-
tissue approach.

Eligible for inclusion based on
inclusion criteria (n = 149)

Lost to follow-up (n = 2)

Discontinuation of intervention (n = 0)

Lost to follow-up (n = 1)

Discontinuation of intervention (n = 0)

Analyzed (n = 39)
34 (87%) patients completed

AAOS questionaire at week 52

Analyzed (n = 40)
28 (70%) patients completed

AAOS questionaire at week 52

Enrolment

Allocation

Follow-up

Analysis

Intended recruitment for randomization (n = 81)

Allocated FIX group (n = 41)

 - Did receive allocated treatment (n = 40)

 - Did not receive allocated treatment (n = 1)

Allocated NO-FIX group (n = 40)

 - Did receive allocated treatment (n = 40)

 - Did not receive allocated treatment (n = 0)

Excluded (n = 68):

 - Exclusion based on exclusion criteria (n = 33)
  - ISS ≥ 16 (n = 2)
  - Multiple or open fractures (n = 5)
  - History of ankle fracture or impaired mobility (n = 3)
  - Insufficient understanding of Dutch or English 
       language (n = 15)
  - Follow-up in other hospital (n = 8)
 - Declined to participate in RCT (n = 35)
 - Other reasons (n = 0)

Fig. 1

Flowchart of inclusion and randomization. AAOS, American Academy of Orthopaedic Surgeons; ISS, Injury Severity Score; RCT, randomized 
controlled trial.
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Outcomes and follow-up. Patients were followed up at six, 12, 
and 26 weeks, and one year post-surgery. The primary outcome, 
assessed at one year, was the patient-reported functional out-
come using the American Academy of Orthopaedic Surgeons 
(AAOS) questionnaire.31 The AAOS ankle questionnaire is a 
validated and widely used patient-reported functional outcome 
score, and was used to evaluate function 26 and 52 weeks post-
operatively.32 Another patient-reported, secondary outcome pa-
rameter was the functional outcome measured using the Olerud 
and Molander ankle score (OMAS).33 The OMAS was used for 
short-term functional assessment during the first postoperative 
year. Both AAOS and OMAS are measured on a scale from 
0 (worst function) to 100 (best function). Pain was measured 
using a visual analogue scale (VAS) ranging from 0 to 10, and 
general health perception was assessed using the EuroQol in-
strument ranging from 0 (worst imaginable health) to 100 
(best imaginable health) at each visit.34 In the study protocol, 
the American Orthopaedic Foot and Ankle Society (AOFAS) 
score and range of motion were also included as secondary out-
comes.31 Unfortunately, range of motion (which is required to 

determine AOFAS score) was documented poorly; therefore, 
this secondary outcome was not included in the analysis. To 
promote transparency, the raw data of the AOFAS score for the 
included patients are presented in the Supplementary Material. 
Radiological signs of OA were evaluated using the Kellgren 
and Lawrence Score, modified by Kijowski et al,35 at one year 
post-surgery. At time of inclusion, fragment size was assessed 
independently by two trauma surgeons (SMV and JMH). In 
case of disagreement, a third trauma surgeon (JMH) was con-
sulted in order to reach consensus. All other radiological param-
eters were scored by a researcher (ALF). Pre- and postoperative 
CT scans in sagittal view assessed fragment size and reduction 
quality using step-off. All complications that were documented 
in the medical charts were extracted from the hospital infor-
mation system. These included, but were not limited to, infec-
tion, secondary dislocation, secondary intervention, hardware 
removal, pulmonary embolism, and deep venous thrombosis. 
Moreover, fixation type, duration of operation, and length of 
stay were recorded. An overview of all measurements during 
the follow-up period is provided in Table III.
Sample size. In this study, functional outcome as measured by 
the AAOS score after one year was used as the primary out-
come parameter. A Cochrane review suggested a difference of 
ten points to be clinically relevant.36 For the sample size cal-
culation, we adopted this ten-point difference, with a signifi-
cance level of 5% and a SD of 15 points. To the best of our 
knowledge, the only study in the literature reporting a SD for 
AAOS is by Johanson et al,32 which reports a SD of 16. We 
pragmatically chose to use a SD of 15 points. To achieve 80% 
power, group samples of at least 36 patients were needed. To 
account for 15% drop-out, group samples of 42 patients were 
needed (84 in total).
Statistical analysis. The analysis was performed on the basis 
of the intention-to-treat principle. Baseline characteristics of the 
study groups are described using summary statistics. Normality 
tests for all continuous outcome measures were performed. 
Normally distributed continuous outcome measures are report-
ed as mean and SD and were compared using an unpaired t-test. 
Skewed outcomes are reported as median and IQR, and were 
analyzed using the Mann-Whitney U test. Scores on the OMAS, 
VAS pain, and VAS general health of the two groups during the 
follow-up were compared using linear mixed models (F-test). 
Categorical data were analyzed using the chi-squared test. All 
data were analyzed using SPSS Statistics for Windows v. 29 
(IBM, USA). Statistical testing was two-tailed and a p-value  
< 0.05 was used as threshold for statistical significance.

Table II. Baseline and treatment characteristics by treatment arm.

Characteristic FIX NO-FIX

Patients, n 41 40

Female, n (%) 33 (80) 26 (65)

Median age at trauma, yrs (IQR) 55 (32 to 63) 54 (36 to 62)

Mean BMI, kg/m2 (SD) 29 (5) 28 (5)

ASA grade, n (%)
I 8 (19) 11 (27)

II 31 (76) 26 (65)

III 2 (5) 3 (8)

IV 0 (0) 0 (0)

Lauge-Hansen classification, n (%)
SER3 3 (7) 4 (10)

SER4 38 (93) 36 (90)

Bartonicek classification, n (%)
1 0 (0) 0 (0)

2 31 (76) 29 (74)

3 10 (24) 9 (23)

4 0 (0) 1 (3)

Haraguchi classification, n (%)
I 30 (73) 29 (74)

II 11 (27) 10 (26)

III 0 (0) 0 (0)

Radiograph: preoperative
Median PMF size, % (IQR) 16 (12 to 18) 15 (12 to 17)

Median PMF step-off, mm (IQR) 3.1 (1.8 to 4.0) 2.4 (1.1 to 3.8)

Medial fracture, n (%) 30 (73) 28 (70)

CT scan: preoperative
Median PMF fragment size, % (IQR) 16 (13 to 21) 17 (13 to 20)

Median PMF step-off, mm (IQR) 3.3 (2.8 to 4.1) 2.7 (1.7 to 3.4)

Median PMF gap, mm (IQR) 3.8 (2.4 to 6.1) 3.3 (1.6 to 4.5)

Chaput-Tillaux fragment, n (%) 7 (17) 7 (18)

Wagstaffe-Le Fort fragment, n (%) 5 (12) 9 (23)

Comminution PMF, n (%) 26 (63) 24 (62)

Loose cartilage PMF, n (%) 32 (78) 28 (72)

External fixation, n (%) 12 (29) 7 (18)

ASA, American Society of Anesthesiologists; PMF, posterior malleolar 
fragment; SER, supination – external rotation.

Table III. Measurements during follow-up.

Measurement Postoperative 6 wks 12 wks 26 wks 52 wks 5 yrs

Radiograph X X X X

CT scan X

OMAS X X X X

AAOS X X X

VAS
Pain X X X X X

General health X X X X X

AAOS, American Academy of Orthopaedic Surgeons; OMAS, Olerud 
and Molander ankle score; VAS, visual analogue scale.
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Results
Patient-reported outcomes. Overall, 70% of all question-
naires were completed by the participants (69% at week 6, 61% 
at week 12, 73% at week 26, 77% at week 52). Median AAOS 
scores after one year did not differ: 90 (IQR 68 to 95) and 93 
(IQR 85 to 97) in the groups with and without fixation, respec-
tively (p = 0.141, Mann-Whitney U test; Table IV). The median 
AAOS score at week 26 was slightly better in the group without 
fixation of the PMF: 86 (IQR 73 to 96) versus 81 (IQR 71 to 86) 
in the fixation group (p = 0.038, Mann-Whitney U test). OMAS 
scores improved over time but showed no difference between 

the groups (p = 0.366, F-test). Pain scores decreased during 
follow-up in both groups, and were lower in the group without 
fixation (p = 0.032, F-test). Perceived health improved during 
follow-up, but did not differ between the groups (p = 0.596, 
F-test). All patient-reported outcome variables are presented in 
Table IV and Figure 2.
Radiological outcome. Postoperative step-off measured on ra-
diograph favoured the FIX group; a step-off > 1 mm was present 
in nine (23%) versus 24 (59%) (p < 0.001) cases. Postoperative 
CT scans were available in 64 cases (79%). Measured on CT 
scan, no significant difference in postoperative step-off was 

Table IV. Outcome measures by treatment arm.

Outcome measure FIX NO-FIX p-value

Patients, n 41 40

Median AAOS (IQR)
Week 26 81 (71 to 86) 86 (73 to 96) 0.038*

Week 52 90 (68 to 95) 93 (85 to 97) 0.141*

Median OMAS (IQR) 0.366†

Week 6 30 (5 to 33) 30 (15 to 49)

Week 12 45 (35 to 60) 63 (25 to 80)

Week 26 65 (45 to 70) 65 (40 to 85)

Week 52 73 (45 to 90) 75 (54 to 95)

Median VAS pain (IQR) 0.032†

Week 6 30 (10 to 50) 20 (10 to 39)

Week 12 30 (18 to 50) 15 (5 to 40)

Week 26 35 (15 to 50) 10 (10 to 30)

Week 52 20 (5 to 40) 10 (5 to 25)

Median VAS health (IQR) 0.596†

Week 6 70 (55 to 80) 70 (58 to 81)

Week 12 70 (54 to 81) 80 (75 to 85)

Week 26 70 (70 to 89) 80 (43 to 85)

Week 52 80 (60 to 89) 83 (71 to 90)

Radiograph: postoperative, n (%) 41 (100) 40 (100)

Step-off > 1 mm, n (%) 9 (23) 24 (59) < 0.001‡

CT scan: postoperative, n (%) 36 (90) 28 (68) 0.016‡

Step-off > 1 mm, n (%) 20 (56) 20 (71) 0.193‡

Radiograph: week 52, n (%) 24 (60) 25 (63) 0.752‡

Osteoarthritis ≥ grade 2, n (%) 4 (17) 5 (20) 0.763‡

Osteoarthritis grade, n (%)

Grade 0 8 (33) 9 (36)

Grade 1 12 (50) 11 (44)

Grade 2 3 (13) 4 (16)

Grade 3 1 (4) 1 (4)

Grade 4 0 (0) 0 (0)

*Mann-Whitney U test.
†F-test.
‡Chi-squared test.
AAOS, American Academy of Orthopaedic Surgeons; OMAS, Olerud and Molander ankle score; VAS, visual analogue scale.

Table V. Complications and secondary interventions by treatment arm.

Event FIX NO-FIX p-value*

Patients, n 41 40

Total complications, n (%) 7 (18) 2 (5) 0.071

Infection 4 (10) 2 (5)

DVT/PE 2 (5) 0 (0)

Other 1 (3) 0 (0)

Hardware removal, n (%) 4 (10) 9 (22) 0.143

*Chi-squared test.
DVT, deep vein thrombosis; PE, pulmonary embolism.
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found; a step-off > 1 mm was present in 20 (56%) versus 20 
(71%) (p = 0.193, chi-squared test) cases for FIX and NO-FIX 
groups, respectively. After one-year follow-up, radiographs 
were obtained in 49 (60%) patients and were assessed for radio-
logical signs of post-traumatic OA. OA (≥ grade 2) was present 
in four (17%) cases in the FIX group and five (20%) cases in the 
NO-FIX group (p = 0.763, chi-squared test) (Table IV). Rates of 
OA grades 1 to 4 are reported in Table IV.
Clinical outcome. Complication rates were 18% and 5% for the 
FIX and NO-FIX groups, respectively (p = 0.071, chi-squared 
test; Table V). The most common complications were infection 
and pulmonary embolism/deep venous thrombosis.

In the FIX group, four cases (10%) of infection were 
observed, three of which required reoperation and one treated 

successfully with oral antibiotics. Two cases of infection under-
went external fixation prior to definitive fixation. In the NO-FIX 
group, two cases (5%) of infection were observed, one patient 
required reoperation, and one patient was treated successfully 
with oral antibiotics. One case of infection underwent external 
fixation prior to definitive fixation.

Pulmonary embolism/deep venous thrombosis rates were 
two cases (5%) in the FIX group and zero cases (0%) in the 
NO-FIX group. No cases of secondary dislocation, nonunion, 
or hardware failure were observed on radiograph or CT scan. 
Median operating time was 91 minutes (IQR 76 to 108) for FIX 
versus 67 minutes (IQR 47 to 88) for NO-FIX (p < 0.001, chi-
squared test). Median length of stay was two days (IQR 1 to 
5) for FIX and one day (IQR 1 to 2) for NO-FIX (p = 0.083, 
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Median a) Olerud and Molander ankle scores (OMAS), b) visual analogue scale (VAS) general health scores, and c) VAS pain scores with IQR.
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Mann-Whitney U test). Union of the posterior fracture was 
achieved in all patients. Hardware was removed in four (10%) 
after fixation and in nine (22%) after no fixation of the PMF ( 
p = 0.143, chi-squared test).

Discussion
This study investigated if open anatomical reduction and fixation 
of medium-sized PMF fractures via a posterolateral approach in 
type B ankle fractures improves functional outcomes compared 
to no reduction and fixation. In both groups, clinically satis-
factory outcomes were observed one year postoperatively. No 
statistically significant or clinically relevant difference was 
found in the primary outcome, the AAOS score after 52 weeks, 
after fixation and no fixation of the PMF. AAOS scores at 
week 26 and VAS pain scores during follow-up were superior 
after no fixation of the PMF. No difference in OMAS scores 
and perceived general health was found during follow-up. We 
observed no significant difference in radiological signs of OA 
between the two groups, at one year postoperatively. This may 
be explained by the short follow-up period of one year. It is 
likely that development of OA, and thus functional impairment, 
might occur later in life and hence the effects of (non-)surgical 
management could not yet be observed in this study.

Interestingly, in the FIX group, non-anatomical reduction 
(step-off > 1 mm) rates of the PMF appeared in 23% of cases 
when reviewed on fluoroscopy, but when step-off was assessed 
on CT scan, 56% of cases showed to be reduced non-anatomically 
(Table  IV). This discrepancy may have contributed to the 
similar clinical outcome after the two treatment methods, since 
the two groups are relatively homogeneous regarding reduction 
of the PMF. In a study by Shi et al,18 anatomical reduction rates 
evaluated on CT were 53% after ORIF and 31% after percuta-
neous AP screw fixation. The difference in anatomical reduction 
after ORIF in comparison to our results may be attributed to the 
larger fragments (25% of articular surface) in their study, which 
may be less challenging to reduce anatomically than small or 
comminuted fragments. It may be possible that in medium-
sized fragments, ORIF via the posterolateral approach does 
not result in clinically significant superior fragment reduction, 
and therefore yields similar functional and radiological results 
as no fixation of the fragment. Suboptimal reduction in ORIF 
may be the result of using the reduction of the cortex from the 
fracture fragments as a proxy for articular reduction, causing 
the surgeon to rely on fluoroscopy when assessing articular 
reduction, which is known to be inaccurate. On the contrary, it 
is also possible that the discrepancy in quality of reduction on 
radiograph and CT scan is explained by the method of evalua-
tion of CT scan, since the step-off was assessed on the sagittal 
image showing the largest step-off. Therefore, it is possible 
that a PMF that is reduced (nearly) anatomically, but with 
an irregularity in the joint surface of 1.1 mm on just one CT 
image, is regarded as non-anatomical, while this may be of little  
clinical consequence.

The optimal treatment for fractures of the PMF in trimalle-
olar ankle fractures remains a matter of debate. Initially, frag-
ment size was thought to be the primary indicator for fixation 
of the PMF, with large fragments believed to cause posterior 
instability.1,2,9,10 However, others have argued that posterior 

instability does not occur when the medial and lateral columns 
are restored after fixation of the medial and lateral malleoli.11-14 
Recent studies suggest that fragment displacement, not size, is 
the key risk factor for developing post-traumatic OA, which is 
strongly linked to poor functional outcomes.4,7,8 Restoration of 
the distal tibial articular surface therefore seems essential in this 
type of injury.

The POSTFIX trial is the largest multicentre randomized 
clinical trial worldwide to analyze clinical and radiological 
effects using CT of open anatomical fixation of the PMF in type 
B trimalleolar fractures with medium-sized PMF. Strengths of 
this study are the randomized design, the use of multiple func-
tional outcome measures, and the evaluation of reduction on 
postoperative CT scans. Moreover, to our knowledge, this is 
currently the largest prospective study evaluating medium-sized 
posterior fragments. Limitations are the short follow-up period, 
the absence of a cost-benefit analysis, and the lack of verifi-
cation of the radiological measurements. In a previous study, 
we found moderate interobserver agreement for the assessment 
of PMF size.37 Moreover, some of the study procedures that 
were common practice when the study was designed are not in 
line with current clinical practice in our centres. Specifically, 
evaluation of posterior fragment size for assessment of eligi-
bility was performed on radiographs, since at the time of the 
study design this was common practice. During the course of 
the study, assessment of PMF using CT scan-based classifica-
tion systems became more common. If we were to perform this 
study again now, we would base eligibility for inclusion on not 
just fragment size, but also fragment morphology (for instance, 
Bartonicek type 2). Furthermore, all patients were instructed to 
avoid weightbearing for six weeks, regardless of syndesmotic 
disruption, to evaluate the true effect of fixation itself instead 
of the postoperative procedure. Currently, our protocol has 
been changed to non-weightbearing for two weeks, followed 
by permissive weightbearing. Unfortunately, in only 60% of 
the cases were radiographs available after one year. Therefore, 
considering the availability of relatively few radiographs, a 
potential difference might have been missed. Another limitation 
is the availability of only 77% (28 in FIX group, 34 in NO-FIX 
group) of AAOS questionnaires at week 52, despite maximum 
effort to contact patients. Therefore, the analysis was underpow-
ered, potentially resulting in missing a statistically significant 
difference. Conversely, the difference in AAOS scores between 
the study arms was merely three points, which does not meet 
the clinically relevant threshold of ten points.

Our findings are in agreement with other publications. Kara-
ismailoglu et al17 found comparable results one year postoper-
atively after randomization between ORIF and no treatment of 
the PMF fracture. Shi et al18 found that ORIF yields clinically 
superior results compared to no fixation of the PMF fragment 
when assessed by the AOFAS questionnaire. However, this 
discrepancy with our results may be explained by the fact that 
they included only large fragments comprising more than 25% 
of the articular surface. Finally, in a recent systematic review 
on patient-reported outcomes after ORIF of the PMF compared 
to closed reduction and internal fixation (CRIF) or no fixation 
in bi- and trimalleolar ankle fractures, Miksch et al19 found a 
statistically insignificant but clinically relevant difference in 
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favour of fixation. However, PMF sizes in the three included 
studies comparing ORIF to no fixation were heterogenous, 
sample sizes were small, and only one prospective trial was 
included. Moreover, in all of the previously mentioned studies 
not only type B (SER) but also type C (PER) injuries were 
included in the studies, which should be regarded as a different 
entity since, in contrast to type B fractures, syndesmotic disrup-
tion is common in these injuries. We are currently completing a 
prospective trial studying reconstruction of the syndesmosis by 
PMF fixation versus trans-syndesmotic screws, in type C frac-
tures. Therefore, given that PER injuries were also included in 
the studies reviewed by Miksch et al,19 no conclusions can be 
drawn regarding outcomes of (non)-fixational management of 
the PMF in SER injuries. To the best of our knowledge, this 
trial is the first study to solely focus on effects of PMF fixation 
in type B ankle fractures.

In conclusion, no statistically or clinically significant differ-
ence in all functional and radiological outcome measures were 
observed after one-year follow-up. The short-term value of 
ORIF of medium-sized posterior fragments in type B ankle 
fractures therefore seems limited. Longer follow-up is needed 
to establish any possible intermediate or long-term differences.

‍ ‍Take home message
  - Guidelines for the treatment of medium-sized posterior 

malleolar fractures in trimalleolar ankle fractures are scarce 
and show varying advice.

  - No differences in functional or radiological outcomes were observed 
one year after randomization between fixation and no fixation of 
posterior fragments.
  - Longer follow-up is needed to establish long-term effects.

Supplementary material
‍ ‍The supplementary material provides a raw data repos-

itory of American Orthopaedic Foot and Ankle Society 
scores, which were planned as a secondary outcome 

measure in this study, but were not analyzed and reported in the 
manuscript due to high levels of missing data.
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