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Abstract

Introduction: The treatment of Posterior Malleolus (PM) fracture in trimalleolar surgery is still
controversial. Fixation of PM is determined according to joint congruency and posterior fragment size.
When the ratio of posterior fragment is less than 25% of anteroposterior dimension of the articular
surface, conservative treatment is suggested in the literature. The aim of this study was to evaluate the
functional and radiological outcomes of the patients with trimalleolar fracture that had either PM
fixation or not when the PM ratio is less than 25%.
Materials and methods: Archives of 73 patients that had trimalleolar surgery in our hospital between
2010 and 2014 were evaluated retrospectively. Inclusion criteria’s were as follow: being over 18 y old,
PM fractures measuring less than 25% of the joint surface in the lateral ankle x-ray, having
preoperative ankle Computer Tomography (CT) , both medial and lateral malleolar fixation, with at
least 2 y of follow-up. Exclusion criteria’s were as follow: pathologic fractures, metabolic disorders,
ipsilateral fracture, fracture history in the same ankle, incongruous talocrural angle, medial and
superior talo tibial incongruity in the postoperative early x-rays. Haraguchi classification, PM size and
ratio, use of transsyndesmotic screw, American Orthopaedic Foot and Ankle Society (AOFAS) ankle-
hind foot scores were evaluated. Kolmogorov-Smirnov was used to evaluate the distribution of the
variables and Mann-Whitney U-test was used for statistical analysis.
Results: Among the patients who had PM fixation and without fixation, there was no statistically
significant difference in their AOFAS score.
Conclusions: There was no significant functional difference found in trimalleolar fracture when PM
fraction ratio is smaller than 25% in comparison of PM fixation, however, the decreased need of
transsyndesmosis fixation needs to be taken into consideration.
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Introduction
The ankle fracture rate is 107 fractures per 105 person/y [1].
Trimalleolar fracture consists 7% of all ankle fractures [2]. The
treatment of Posterior Malleolus (PM) fracture in trimalleolar
surgery is still controversial [3-6]. Fixation of PM should be
considered, when articular surface of PM fragment is larger
than 25% and need for greater syndesmotic stability [7].
However, the joint congruency is shown to be important than
fixation or size of the PM fragment for long term radiological
outcome [8]. In their review Odak et al. reported that PM
doesn’t have a major role in weight bearing and ankle stability
[9]. Our hypothesis was that fixation of PM fragment
regardless of fragment size has good functional outcomes
compared to unfixed. The aim of this study was to evaluate the

functional and radiological outcomes of the patients with
trimalleolar fracture that had either PM fixation or not.

Patients and Methods
After IRB approval (Baltalimani Bone Diseases Training and
Research Hospital IRB No: 19.04.2016-49), archives of the
patients that had trimalleolar surgery in our hospital between
2010 and 2014 were evaluated retrospectively. Inclusion
criteria’s were as follow: being over 18 y old, PM fractures
measuring less than 25% of the joint surface in the lateral ankle
x-ray, having preoperative ankle computer tomography (CT),
both medial and lateral malleolar fixation, with at least 2 y of
follow-up. Exclusion criteria’s were as follow: pathologic
fractures, metabolic disorders, ipsilateral fracture, fracture
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history in the same ankle, incongruous talocrural angle, medial
and superior talo tibial incongruity in the postoperative early x-
rays (Figure 1) [10].

Figure 1. Post-operative x-rays.

151 patients were found and 78 were excluded for not meeting
the inclusion criteria. Patients were divided into two groups as
PM fixation (27) and not (46). In the PM fixation group 12
(44.44%) were male and 15 (55.55%) female. Mean age was
45.29 ± 15.47 (18-75). In the other group 22 (47.82%) were
male, 24 (52.17%) female. Mean age was 41.11 ± 12.64
(18-73). Fractures were classified according to AO/OTA and
Haraguchi (Table 1 and Table 2). According to Haraguchi
classification, there were 48% (13) type 1, 44% (12) type 2 and
8% (2) type 3 in the PM fixation group and 56% (13) type 1,
35% (12) type 2 and 9% (2) type 3 in the other group.

Surgeries are performed by five surgeons. All of them are
working in the same trauma section. Fixation of PM fragments
which are smaller than 25% of the joint surface is still
controversial so PM fixation was performed by surgeon’s
decision. It was a subjective decision. Two surgical techniques
were used while fixating PM. One of them is open reduction
and internal fixation with 3.5 mm DCP plate. Posterolateral
approach was chosen for this fixation. The other surgical
technique was percutaneous anterior to posterior screw
fixation. PM Fixation with posterior plate was used in 17
(63%) patients and percutaneous screw fixation was used in 10
(34%) patients.

Need for transsyndesmotic screw fixation is decided after
malleolus fixation intraoperatively. Intraoperatively

fluoroscopic external rotation stress test was applied to all
patients after malleolus fixation. When tibiofibular and
tibiotalar clear space was >1 mm from other side, stress test
was defined as positive and transsyndesmotic screw was used.

Both groups were followed with partial weight-bearing after
surgery. No cast was applied. Transsyndesmotic screws were
extracted 6 weeks after surgery. There was no difference in
post-operative rehabilitation protocol between two groups.
Superficial infection was seen in 4 patients and treated with
oral antibiotics. One patient had reflex sympathetic dystrophy
and healed completely.

The length of the PM fracture measurement was conducted
from preoperative lateral x-rays. PM fracture was classified
according to Haraguchi classification from preoperative ankle
CT [11]. Use of transsyndesmos screw was obtained from
postoperative x-rays. American Orthopaedic Foot and Ankle
Society (AOFAS) ankle-hind foot score was used to evaluate
the functional outcomes at the latest follow-up (Figure 2).

Figure 2. Preoperative x-ray and CT.

Data was analysed with SPSS 22.0 program. Mean, standard
deviation, median, frequency and ratio values are used in the
descriptive statistics of the data. The distribution of the
variables was measured by the Kolmogorov Simirnov test.
Independent sample t-test and Mann-Whitney u-test were used
in the analysis of quantitative independent data. Chi-square test
was used to analyse qualitative independent data, and fischer-
test was used when chi-square test conditions were not met.
This was a retrospective study. Sample size calculations were
not conducted for that reason.

Table 1. Summary of the PM fixation group data and results.

No Age/Sex Side AO classification Haraguchi classification PM fixation technique Transsyndesmotic screw AOFAS

1 18/F R 44B3 1 Posterior Plate No 100

2 23/M L 44B3 2 Posterior Plate No 100
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3 33/F L 44B3 1 Posterior Plate No 90

4 45/F R 44B3 2 Posterior Plate No 87

5 46/M L 44B3 2 Posterior Plate No 87

6 46/F R 44C1 1 Posterior Plate No 85

7 55/F R 44C1 1 Posterior Plate Yes 90

8 60/M L 44C2 1 Posterior Plate No 87

9 60/M L 44B3 2 Posterior Plate No 87

10 63/F R 44C2 1 Posterior Plate Yes 84

11 75/F L 44B3 2 Posterior Plate Yes 84

12 33/M L 44B3 1 Posterior Plate No 100

13 42/M L 44B3 3 AP Screw Yes 80

14 52/M R 44B3 1 AP Screw No 90

15 26/M L 44B3 3 Posterior Plate No 90

16 22/F L 44B3 1 AP Screw No 90

17 37/M R 44B3 1 AP Screw No 84

18 35/F R 44C1 2 Posterior Plate No 84

19 56/F R 44C2 2 AP Screw Yes 80

20 62/M L 44C2 2 AP Screw No 84

21 67/F R 44B3 2 AP Screw No 80

22 51/F R 44B3 2 Posterior Plate No 90

23 23/M L 44B3 1 Posterior Plate No 90

24 40/F L 44C1 2 Posterior Plate No 90

25 57/M R 44C2 2 AP Screw No 84

26 45/F L 44B3 1 AP Screw Yes 84

27 54/F L 44C1 1 AP Screw No 80

Table 2. Summary of the PM conservative group data and results.

No Age/Sex Side AO classification Haraguchi classification Transsyndesmotic screw AOFAS

1 63/M L 44B3 1 No 100

2 46/F L 44C2 2 Yes 100

3 48/F L 44C1 1 Yes 90

4 30/F R 44B3 2 Yes 87

5 57/M L 44B3 2 No 87

6 41/M R 44C2 1 Yes 85

7 29/M L 44B3 1 Yes 90

8 58/F R 44B3 1 Yes 87

9 63/F R 44B3 2 Yes 87

10 26/F R 44B3 1 No 84

11 33/F L 44B3 2 Yes 84
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12 51/M R 44C1 1 Yes 100

13 46/M L 44B3 3 Yes 80

14 60/F R 44C1 1 No 90

15 36/M R 44B3 3 Yes 90

16 42/F R 44B3 1 Yes 90

17 43/F L 44B3 1 No 84

18 38/M R 44B3 2 Yes 84

19 26/M R 44B3 2 Yes 80

20 18/M L 44C1 2 Yes 84

21 20/M L 44B3 1 Yes 84

22 35/M R 44B3 1 Yes 85

23 42/F L 44C1 3 No 98

24 49/F L 44B3 2 Yes 87

25 41/M R 44C1 2 No 97

26 36/F L 44B3 1 Yes 87

27 42/F R 44B3 1 Yes 80

28 33/M R 44B3 2 Yes 84

29 27/F L 44B3 2 Yes 87

30 56//F R 44B3 2 No 90

31 44/M L 44B3 1 No 90

32 19/M L 44B3 1 Yes 100

33 39/M L 44B3 3 Yes 84

34 47/M R 44B3 1 No 87

35 29/F R 44C1 2 Yes 90

36 31/F L 44C1 1 Yes 85

37 37/M R 44B3 2 Yes 88

38 22/F L 44B3 1 Yes 84

39 56/F L 44B3 1 No 87

40 41/F R 44B3 2 No 100

41 43/F R 44C1 1 No 72

42 34/M R 44B3 1 Yes 80

43 55/F L 44B3 1 Yes 81

44 44/M R 44C1 1 No 84

45 73/M L 44B3 1 No 78

46 43/F L 44B3 1 Yes 80

Results
In 27 patients with PM fixation, mean of preoperative PM
fracture ratio was 20% ± 4.66% (15-25). Mean of AOFAS was
87.44 ± 5.67 (80-100). In 46 patients without PM fixation,

mean of preoperative PM fracture ratio was 19.8% ± 4.54%
(10-25). Mean of AOFAS was 87.22 ± 6.37 (72-100). In the
PM fixation group, transsyndesmosis screw was used in 6
patients (22%). In the group where PM was not fixated,
transsyndesmosis screw was used in 31 patients (67%).
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The age, sex and side distribution of the patients in the PM
fixation and conservative groups did not differ significantly
(p˃0.05). AOFAS, Haraguchi classification, AO/OTA
classification and PM ratio did not differ significantly. Use of
transsyndesmotic screw in conservative group was
significantly higher (p˂0.05) than PM fixation group.
Correlation was found between PM ratio and Haraguchi type 1
and 2 fractures. Frequency in type 3 is statistically
incompatible.

Discussion
Ankle fractures along with PM fracture have clinically worse
outcomes [5,12,13]. Generally, in trimalleolar fractures,
fixation of PM is determined according to the posterior
fragment’s ratio to the ankle joint. In PM fractures which are
less than 25% of ankle joint, conservative treatment can be
chosen because the joint biomechanics is not altered and the
functional results do not show difference [8,14,15]. However,
there are publications in the literature claiming that, even if the
posterior fragment is less than 25% fixation is recommended in
order to maintain the syndesmotic stability [7]. Since there is a
consensus on posterior fragment fixation which is for PM
fragment size larger than 25% in trimalleolar fracture, in our
study we evaluated the outcomes of the posterior fragments
less than 25% of ankle joint in trimalleolar fractures. There are
no certain criteria defined for PM fixation indication since
cases do not belong to sole surgeons and study being
retrospective one. However, there was no significant statistical
difference found between PM fixation and without PM fixation
groups in terms of demographic, fracture type, size and ratio.

In PM fixation, percutan screw or Open Reduction Internal
Fixation (ORIF) can be used. O'Connor et al. claimed that
using plate fixation can achieve better clinical results than A-P
percutan screw with the posterolateral plate [16]. In our study,
plate and open reduction was applied in 19 out of 27 patients in
PM fixation group, whereas percutan A-P fixation with screw
is used for the rest. Posterolateral incision was preferred for all
of the patients whom plate was used. No statistically
significant functional difference was found between screw and
plate groups.

PM fractures are categorized into three types by Haraguchi et
al. Haraguchi type 3 fractures were observed in the ratio of 5%
similar to the previous studies [11]. Haraguchi type 2 fractures
were 38%. No statistically significant difference in distribution
of the patients was found between both groups (PM fixated and
not) in terms of Haraguchi classification. On the other hand,
there has been a correlation between Haraguchi classification
type 1, type 2 fractures and PM ratio whereas there has been no
correlation found for type 3. As for the reason why there has
not been such a correlation for type 3 is related to less amount
of patients with type 3. It is again mentioned in the literature
that, PM accurate size is not calculated via plain radiographer
because of fracture line variance [11,17].

It is indicated in the literature that PM fixation increases the
sindesmosis stability [18]. The strongest part of syndesmosis is

posteroinferior tibiofibular ligament (PITFL) [19]. The
syndesmotic stability of the groups couldn’t be compared in
our study. However, this is provided indirectly by comparing
transsyndesmotic fixation need.

While transsyndesmotic screw was used 22% in the PM fixated
group, in the group where PM is treated conservatively the
ratio was 68%. The need for transsyndesmotic fixation in the
PM fixation group was less. There was no statistically
significant difference between Haraguchi classification and
transsyndesmotic fixation. While the need for syndesmosis
screw in Haraguchi type 1 and type 2 fractures are identical,
the numbers of type 3 fractures are not considered adequate.

After transsyndesmotic fixation there is a need for screw
removal and the second operation is likely to be occurred.
There are studies in the literature related to the removal of
syndesmosis screw [20]. It is thought that patients with PM
fixation and transsyndesmotic fixation, PITFL’s rupture is
distinguished from PM. Full load weight-bearing is not advised
in transsyndesmotic fixation before removal of screw.

Different results have been identified in the literature when
functional results are compared. Mingo et al. mentioned the
importance of anatomic reduction and ORIF is suggested even
if PM fracture ratio is smaller than 25% when the reduction is
not enabled with ligamentotaxis [4]. However, there has been
no significant difference found between Olerud and Molande
scores. Drijfhout et al. emphasized that if PM fracture ratio is
higher, osteoarthritis development increases and this risk is
independent of PM fixation but there has been no significant
functional difference found [8]. In our study, there was no
statistically significant difference between both groups. Loss of
score is mainly observed between function and pain parts.
None of them had limitations during daily activities but during
sports activities, they reported some limitations and rare pain.
Because of the short follow-up time osteoarthritis development
wasn’t observed in both groups.

Conclusion
There has been no significant functional difference found in
trimalleolar fracture when PM fraction ratio is smaller than
25% in comparison of PM fixation, however, the decreased
need of transsyndesmosis fixation needs to be taken into
consideration. More prospective and randomized controlled
studies are needed in this respect.
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