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Abstract

S Sipahioglu, S Zehir1, UE Isikan

Background: In chronic instability of syndesmosis, osteoarthritis and poor
functional outcome were seen more prevalently. To avoid diastasis of ankle joint,
the affected distal tibiofibular syndesmosis should be restored. We evaluated the
clinical and radiological results of operative treatment of ankle fractures in patients
who required syndesmotic stabilization. Materials and Methods: Twenty‑one
patients operated for ankle fracture were evaluated. Patients were followed up for
12 to 81 months, with a mean value of 49 months. Anteroposterior (AP), lateral,
and mortise radiographs were taken at the follow‑up period, and AP tibiofibular
distance, lateral fibular distance, and medial mortise distance were measured on the
preoperative, postoperative, and last follow‑up radiographs. At the last follow‑up,
patients were evaluated clinically with Hannover scoring system. Results: The
decrease in AP tibiofibular distance was statistically significant postoperatively in
Weber Type B and C fractures. The mean preoperative AP tibiofibular distance
which was 7.1 mm decreased to 3.6 mm after operation. There was no statistically
significant relation between the amount of decrease and fracture type, either
Weber B or C. At the same time, the AP tibiofibular distance did not change at
the last follow‑up. At the last follow‑up clinical evaluation, patient scores were
ranging from 74 to 94, with a mean value of 86, which was designated as a fair
result. Conclusion: In ankle fractures, if diastasis of distal tibiofibular joint is
present, syndesmosis should be fixed for both Weber Type B and C fractures. The
most important predictor of good clinical outcome is accurate reduction of the
syndesmosis.
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Introduction

D

istal tibiofibular syndesmosis is important for
stability of the ankle mortise and for weight
transmission and walking.[1,2] During dorsiflexion,
the external rotation of talus in the ankle joint allows
1–2 mm of widening normally. The syndesmosis consists
of the anteroinferior tibiofibular ligament (AITFL),
posteroinferior tibiofibular ligament (PITFL), and
the interosseous ligament (IOL).[3‑6] This complex
stabilizes the mortise by securing the fibula in the fibular
notch.[7] In 75% of cases, there are articular facets
joining the fibula and tibia, which can be designated as
the true synovial joint.[8]
Syndesmosis injuries arise in approximately 10% of
all fractures that occur at the ankle,[9] and 2% of these
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fractures are open fracture or approximately 20%
of patients require internal fixation.[10,11] The annual
incidence of syndesmosis injury is approximately
15/100,000 in the general population.[9,12‑14] The distal
tibiofibular syndesmosis is commonly ruptured during
an ankle fracture. Fibular fracture and syndesmotic
injuries are most commonly caused by pronation external
rotation, pronation abduction, and less frequently, a
supination external rotation mechanism.[15] But also,
sometimes, it can be seen without a fracture as caused
by hyperdorsiflexion with external rotation and axial
compression of tibiotalar joint.[3‑5] This combination of
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pathological movements often results in Danis Weber B
and C injuries. As the talus abducts or rotates externally
in the mortise, one or more syndesmotic ligament
disruption occurs.[15] Around 15%–45% of all ankle
fractures occur by pronation external rotation injury and
most of them are classified as Danis Weber Type C.[16]
By this mechanism, first, rupture of the deltoid ligament
or fracture of the medial malleolus happens and then
if trauma is severe enough, it proceeds to rupture of
the AITFL and interosseous membrane. In most severe
injuries, spiral fracture of the fibula and fracture of
the posterior tibial margin or rupture of the PITFL are
involved in the injury.[16,17] As the fracture level of fibula
increases, instability of the syndesmosis increases.[17]
To avoid diastasis of ankle joint, the damaged distal
tibiofibular syndesmosis should be restored.[15] Osteoarthritis
and poor functional outcome are seen more prevalently in
patients with widened mortise who had chronic instability
of the distal tibiofibular syndesmosis.[3,14,18‑21]
The main purpose of this study was to evaluate the
clinical and radiological results of operative treatment
of ankle fractures in patients who require syndesmotic
stabilization.

Materials and Methods
Twenty‑one patients with ankle fracture who were
admitted to our hospital were included in this study.
Patients with multiple injuries, late diagnosis, and open
fractures were not included. All patients received ankle
radiographs that included anteroposterior (AP), AP 15°
internal rotation (mortise), and lateral views, bilaterally,
for comparison and determination of whether there was
a tibiofibular diastasis.
Syndesmotic distance (AP tibiofibular distance) was
determined by measuring the horizontal distance
between the medial cortical border of fibula and
radiodense line of the tibiofibular notch 1 cm above the
ankle joint [Figure 1]. Again on the AP radiographs, the
distance between the medial malleoli lateral articular side
and talus medial side was designated as medial mortise
distance (medial clear space). On the lateral radiographs,
the distance between fracture ends of the fibula was
recorded as lateral fibular distance [Figure 2]. Three
plane radiographs of the ankle (AP, lateral, and mortise)
were taken bilaterally for comparing and deciding if
there was tibiofibular diastasis. These radiographs were
taken by radiology technicians with the traditional tube–
cassette distance of 100 cm (1 m) [Figure 3].
Medial malleolus was fixed in one patient by tension
band technique and in the rest of them, it was fixed
with a malleolar screw and washer or a screw without
washer. Plate fixation was used for all fibular fractures.

Malleolar screw was used for tibiofibular diastasis as
syndesmotic screw. All screws used were of stainless
steel (4.0 mm malleoli screw), and tricortical fixation
with only one screw was used for syndesmosis fixation.
The diastasis screws were placed parallel and 2 –3 cm
above the ankle joint 20°–30° anteromedially [Figure 4].
Meanwhile, no indication for fixation of posterior
malleoli in trimalleolar fractures was seen. A tourniquet
was used perioperatively and antibiotic prophylaxis
was begun preoperatively. Short‑leg plaster splint was
applied postoperatively to all patients. And this was
switched to short‑leg walking cast at the 2nd week
postoperatively and allowed for weight bearing except in
the trimalleolar group. Trimalleolar group was allowed
for weight bearing at the 3rd week. Totally, at the
6th week, all the patients’ casts were ended and diastasis
screws were removed under local anesthesia. Thereafter,
ankle motions were begun for all patients. Immediate
full weight bearing was advised for bimalleolar group
and after 2 weeks, it was also allowed for trimalleolar
group.
The follow‑up period ranged from 12 to 81 months,
with a mean value of 49 months. At the follow‑up
examinations, all the patients’ radiographs were
taken, and AP tibiofibular distance, lateral fibular
distance, and medial mortise distance were measured
on the preoperative, postoperative, and last follow‑up
radiographs. At the last follow‑up, the patients were
evaluated clinically according to Hannover scoring
system which is used for evaluating ankle function
score, where the maximum score is designated as 100.
In this functional score, patients are evaluated according
to subjective, objective, and activity scores and classified
as excellent, good, satisfactory, and poor as the worst
score.

Results
In this study, 21 (6 females [28%] and 15 males [72%])
patients who were admitted to our hospital and
were operated for ankle fractures were evaluated.
Patients had a follow‑up period ranging from
12 to 81 months (mean ± standard deviation [SD]:
49.5 ± 20.9). The ages of patients ranged from 22
to 67 years, with a mean age of 42.8 (SD: 13.1)
years The etiology of fracture was attributed to
sprain in 14 patients (66.6%), traffic accident in
3 patients (14.28%), sports injury in 3 patients (14.28%),
and crushed under construction in 1 patient (4,76%).
The type of fracture in the study group was bimalleolar
in 15 patients (71%), trimalleolar in 4 patients (19%),
lateral malleolar fracture in 1 patient (5%), and medial
malleolar fracture in 1 patient (5%), where in all patients,
there was also distal tibiofibular diastasis. Two patients
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Figure 1: Syndesmosis width and medial mortise distance measurement

Figure 2: Lateral fibular distance measurement

Figure 3: Preoperative radiography of a patient

Figure 4: Postoperative radiography of a patient

had Type 1 open fracture, one patient also had ipsilateral
tibial open fracture, and one patient had contralateral
hand phalanx fracture at the same time. Six of the
patients were classified as having Weber Type B and 15
were classified as Weber Type C fractures. Nine patients
were operated at 0–5th days of fracture and the rest of
them were operated at and after the 6th day [Table 1].

postoperative lateral fibular distance and medial
mortise distance values was not statistically significant
(P > 0.05). However, in Weber Type C fractures,
the difference between AP tibiofibular distance and
lateral fibular distance was found to be statistically
significant postoperatively (P < 0.05); on the other hand,
change in medial mortise distance was not statistically
significant (P > 0.05).

AP tibiofibular distance had been measured
between 3 and 13 mm with a 7.1 mm average value
(SD: 2.4) preoperatively and was measured between
2 and 6 mm with a 3.6 mm average value (SD: 0.9)
postoperatively. Since there was a 50% decrease in
tibiofibular distance [Table 2], pre‑ and postoperative
difference in AP tibiofibular distance, lateral fibular
distance, and medial mortise distance were analyzed by
one‑way analysis of variance and paired t‑test. P < 0.05
was considered statistically significant.
In Weber Type B fracture group, the decrease in
AP tibiofibular distance was statistically significant;
meanwhile, the difference between pre‑ and
694

Also, as expected by the reduction of the fracture,
decrease in lateral fibular distance had been achieved in
both Weber Type B and C groups, but it was significant
only in Type C group. Medial mortise distance decreased
or did not change postoperatively and so the change was
not statistically significant postoperatively in both Weber
Type B and C groups. As the medial malleolus was
fractured in all of the patients, medial mortise distance
was not changed as we expected. The important point on
the follow‑up control radiographs that we noticed was
that the tibiofibular and lateral fibular distance had not
been changed. At the same time, medial mortis distance
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Table 1: Patient demographics

Number of patients
Mean age±SD
Sex (female/male)
Cause
Sprain
Traffic accident
Sport injury
Crush injury
Follow‑up (months)
Clinical score
SD=Standard deviation

Weber B
6
43.1±14.1 (22‑61)
2/4

Weber C
15
42.7±13.1 (23‑63)
4/11

Total
21
42.8±13.1 (22‑67)
6/15

4
‑
2
‑
40.8±11.0 (28‑56)
85.8±9.1 (74-94)

10
3
1
1
53.1±23.1 (12‑81)
83.8±9.1 (63-94)

14
3
3
1
49.5±20.9 (12‑81)
83.4±8.5 (62-91)

Table 2: Values of patient’s talofibular, lateral fibular, and medial mortise distances (mm)

Serial
Anteroposterior tibiofibular distance
Lateral fibular distance
Medial mortise distance
number
Preoperative Postoperative Follow‑up Preoperative Postoperative Follow‑up Preoperative Postoperative Follow‑up
1
6
4
4
2
1
1
2
2
2
2
6
3
3
1
1
1
2
2
2
3
8
4
4
3
1
1
3
2
2
4
6
3
3
1
1
1
2
2
2
5
11
4
4
3
1
1
4
2
2
6
13
6
6
2
0
0
2
2
2
7
7
4
4
1
1
1
2
2
2
8
6
3
3
2
2
2
2
2
2
9
7
3
3
1
1
1
2
2
2
10
6
3
3
1
0
0
3
2
2
11
9
4
4
3
1
1
4
3
3
12
8
6
6
2
0
0
3
2
2
13
9
4
4
4
2
2
3
2
2
14
5
3
3
6
3
2
5
3
3
15
7
4
4
1
1
1
2
2
2
16
8
3
3
3
3
2
2
2
2
17
9
4
4
3
2
2
10
3
3
18
4
3
3
2
2
2
3
2
2
19
6
3
3
1
1
1
2
2
2
20
5
3
3
1
1
1
3
2
2
21
3
2
2
2
1
1
3
3
3
Total
7.1±2.4
3.6±0.9
3.6±09
2.2±1.3
1.3±0.8
1.1±0.6
3.1±1.5
2.3±0.4
2.1±04
(mean±SD)
SD=Standard deviation

was decreased as a result of reduction and had kept its
value on the control radiograms.
We did not see any late or early soft‑tissue infection, and
range of motion of the patients was sufficient for daily
activities of the patients. On follow‑up examinations,
delayed union was seen in two patients and Sudeck
atrophy developed in four patients and appropriate
treatments were given to these patients.
At the last follow‑up clinical examinations, patients’
scores according to the Hannover scoring system
were ranging from 62 to 91, having a mean value of
83 (SD: 8.5), which may be designated as a good result.

As none of the patients had any complaint relevant to
their ankle and going on their normal daily life, results
can be concluded as good.

Discussion
It is a debate if the treatment of ankle fractures should
be surgical or conservative treatment is sufficient after
the reduction of fracture. Generally, two indications are
accepted for surgical treatment. The first one is joint
incongruity on weight‑bearing surfaces seen in pilon
fractures and known as static incongruity. And, the other
is dynamic incongruity or instability. Studies show that
the important fact in ankle instability is external rotation
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of talus. Tear of anterior talofibular ligament alone is not
enough for instability, and deep deltoid ligament tear
must also be added to this injury. These data suggest
that the primary stabilizers of the ankle are medials
rather than laterals.[22]
According to classical knowledge, if >1 mm
displacement of talus is present at mortise radiograph
compared to the contralateral extremity, surgical
treatment is mandatory.[23] A residual lateral
displacement of the talus of >2 mm is associated
with a 49% increase in articular mean pressure and
a >90% chance of degenerative changes and a poor
outcome.[18,24] However, the key point in the surgical
treatment of ankle fractures is anatomic restoration of
lateral malleolus as reported by many studies.[25] Writers
advocating transyndesmotic fixation[26] and also contrary
proponents claiming it does not gather an additional gain
to treatment,[27] are present. If the distance between tibia
and fibula is >4–5 mm, it is termed as diastasis.[22,28] In
these circumstances, we operated the patients who are
thought of as having distal tibiofibular diastasis. Since
two patients had comminuted fracture, we performed
tension band technique for them. And in the rest of the
patients, malleolar screw was used for fixation with or
without washer. The reduction of tibiofibular diastasis
is supplied only by a malleolar screw, since a great
care was given to ankle dorsiflexion while performing
diastasis fixation.
Fibula fractures that begin above tibia plafond are named
as syndesmosis injury. It is generally accepted that
these syndesmosis injuries must be fixed. However, as
explained in Boden’s[1] cadaver study, if deltoid ligament
is healthy, whatever the level of fibular fracture, diastasis
did not occur. In the deltoid torn group, diastasis had
occurred if the fibula fracture was above the 4.5 cm of
the joint. Solari et al.[29] in their cadaver study reported
that pathologic talar rotation and syndesmotic diastasis
were seen in medial instability group. And, they
proposed that after a rigid medial fixation had been done
on these injuries, syndesmotic screw did not have any
support, especially against rotational forces. Moreover,
Mostert et al.[30] in their study presented two cases
without lateral malleolus and syndesmotic ligament,
claiming that lateral malleolus and tibiofibular ligament
have no role primarily in stability.
Findings in this study support the importance of medial
side in stability. In all of the cases, medial malleolus
was fractured. However, it does not mean that after
rigid fixation of medial malleolus, we accepted the
position of lateral malleolus as it is. Likewise, in our
study, the decrease seen in distal tibiofibular distance
after operation was statistically significant both in
696

Weber Type C and in Weber Type B fractures. Wuest[15]
reported that in syndesmosis injuries, healing takes
much time than without syndesmosis injury and has a
longer disability period for the patient. As the patient
is already on operation table, extra work to do is
using a transfixation screw by a small lateral incision.
However, real extra work is removal of this screw by
local anesthesia after a while. In our study, there was
no significant difference between tibiofibular distance
of Weber Type C and Weber Type B fractures pre‑ and
postoperatively. Therefore, we offer using diastasis
screw, whatever the fracture type is, if diastasis is seen.
The decrease in medial mortise and lateral fibular
distance was not statistically significant postoperatively.
We evaluated this as in the operation because of the
reduction of both sydesmosis and talus and also medial
malleolus at the same time, these changes were not
statistically significant.
In classical treatment protocol, weight bearing is not
allowed for 6–8 weeks.[28,31] Early mobilization and
weight bearing is encouraged as it affects the outcome
positively, as described in the literature.[31] In this study,
we permitted weight bearing in bimalleolar fractures
after 2 weeks of operation and in trimalleolar fractures
after 3 weeks of operation using a walking cast.
After 6th week in bimalleolar fracture and 8th week in
trimalleolar fracture, we allowed full weight bearing
without any aid. We did not see any complication
resulting from early weight bearing and we observed
high moral as the weight bearing started early.
Removal of fixation screw is recommended at the
8th or 9th week.[22,28,32] Burgert and Jones in their case
presentation reported that 6‑week duration was not
sufficient.[33] In this study, we removed syndesmosis
screw at 6th week routinely. After removal of fixation and
at the 3rd month follow up, we had not see an increase
in tibiofibular and medial mortise distance. We presume
that 3–month duration is adequate for soft‑tissue healing.
Also, fracture healing was completed in most of the
patients, and only in two patients, fracture healing of
fibula had been delayed. At the follow‑up of controls, it
was seen that all the fractures healed properly.

Conclusion
We believe that in ankle fractures, if diastasis is present
with fracture, syndesmosis stabilization must be done
whatever the fracture type is and this fixation material
can be removed at the 6th week of operation easily.
Financial support and sponsorship

Nil.

Nigerian Journal of Clinical Practice ¦ Volume 21 ¦ Issue 6 ¦ June 2018

[Downloaded free from http://www.njcponline.com on Monday, June 11, 2018, IP: 102.251.47.77]
Sipahioglu, et al.: Tibiofibular diastasis fixation

Conflicts of interest

There are no conflicts of interest.

18.

References
1.
2.
3.
4.
5.
6.

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

Boden SD, Labropoulos PA, McCowin P, Lestini WF,
Hurwitz SR. Mechanical considerations for the syndesmosis
screw. A cadaver study. J Bone Joint Surg Am 1989;71:1548‑55.
Rasmussen O, Tovborg‑Jensen I, Boe S. Distal tibiofibular
ligaments. Analysis of function. Acta Orthop Scand
1982;53:681‑6.
Fritschy D. An unusual ankle injury in top skiers. Am J Sports
Med 1989;17:282‑5.
Hopkinson WJ, St. Pierre P, Ryan JB, Wheeler JH. Syndesmosis
sprains of the ankle. Foot Ankle 1990;10:325‑30.
Boytim MJ, Fischer DA, Neumann L. Syndesmotic ankle
sprains. Am J Sports Med 1991;19:294‑8.
Xenos JS, Hopkinson WJ, Mulligan ME, Olson EJ, Popovic NA.
The tibiofibular syndesmosis. Evaluation of the ligamentous
structures, methods of fixation, and radiographic assessment.
J Bone Joint Surg Am 1995;77:847‑56.
Sarrafian S. Anatomy of the Foot and Ankle: Descriptive,
Topographic, Functional. 2nd ed. Philadelphia: Lippincott; 1993.
Bartonícek J. Anatomy of the tibiofibular syndesmosis and its
clinical relevance. Surg Radiol Anat 2003;25:379‑86.
Jensen SL, Andresen BK, Mencke S, Nielsen PT. Epidemiology
of ankle fractures. A prospective population‑based study
of 212 cases in Aalborg, Denmark. Acta Orthop Scand
1998;69:48‑50.
Thordarson DB, Hedman TP, Gross D, Magre G. Biomechanical
evaluation of polylactide absorbable screws used for syndesmosis
injury repair. Foot Ankle Int 1997;18:622‑7.
Seitz WH Jr., Bachner EJ, Abram LJ, Postak P, Polando G,
Brooks DB, et al. Repair of the tibiofibular syndesmosis with a
flexible implant. J Orthop Trauma 1991;5:78‑82.
Court‑Brown CM, McBirnie J, Wilson G. Adult ankle
fractures – An increasing problem? Acta Orthop Scand
1998;69:43‑7.
Kennedy JG, Johnson SM, Collins AL, DalloVedova P,
McManus WF, Hynes DM, et al. An evaluation of the Weber
classification of ankle fractures. Injury 1998;29:577‑80.
Pettrone FA, Gail M, Pee D, Fitzpatrick T, Van Herpe LB.
Quantitative criteria for prediction of the results after displaced
fracture of the ankle. J Bone Joint Surg Am 1983;65:667‑77.
Wuest TK. Injuries to the distal lower extremity syndesmosis.
J Am Acad Orthop Surg 1997;5:172‑81.
Joy G, Patzakis MJ, Harvey JP Jr. Precise evaluation of the
reduction of severe ankle fractures. J Bone Joint Surg Am
1974;56:979‑93.
Chissell HR, Jones J. The influence of a diastasis screw on the

19.
20.
21.

22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.

outcome of Weber type‑C ankle fractures. J Bone Joint Surg Br
1995;77:435‑8.
de Souza LJ, Gustilo RB, Meyer TJ. Results of operative
treatment of displaced external rotation‑abduction fractures of
the ankle. J Bone Joint Surg Am 1985;67:1066‑74.
Roberts RS. Surgical treatment of displaced ankle fractures. Clin
Orthop Relat Res 1983;172:164‑70.
Stiehl JB, Schwartz HS. Long‑term results of pronation‑external
rotation ankle fracture‑dislocations treated with anatomical open
reduction, internal fixation. J Orthop Trauma 1990;4:339‑45.
Veltri DM, Pagnani MJ, O’Brien SJ, Warren RF, Ryan MD,
Barnes RP, et al. Symptomatic ossification of the tibiofibular
syndesmosis in professional football players: A sequela of the
syndesmotic ankle sprain. Foot Ankle Int 1995;16:285‑90.
Michelson JD. Fractures about the ankle. J Bone Joint Surg Am
1995;77:142‑52.
Miller CD, Shelton WR, Barrett GR, Savoie FH, Dukes AD.
Deltoid and syndesmosis ligament injury of the ankle without
fracture. Am J Sports Med 1995;23:746‑50.
Zindrick MR, Hopkins DE, Knight GW. The effects of lateral
talar shift upon the biomechanics of the ankle joint. Orthop
Trans 1985;9:332‑3.
Ray TD, Nimityongskul P, Anderson LD. Percutaneous
intramedullary fixation of lateral malleolus fractures: Technique
and report of early results. J Trauma 1994;36:669‑75.
Leeds HC, Ehrlich MG. Instability of the distal tibiofibular
syndesmosis after bimalleolar and trimalleolar ankle fractures.
J Bone Joint Surg Am 1984;66:490‑503.
Yamaguchi K, Martin CH, Boden SD, Labropoulos PA.
Operative treatment of syndesmotic disruptions without use of a
syndesmotic screw: A prospective clinical study. Foot Ankle Int
1994;15:407‑14.
Ege R, editor. Ankle fractures, ligament and soft tissue injuries.
In: Foot and ankle problems. 1st ed. Ankara: Bizim Büro
Basımevi; 1997. p. 766‑75.
Solari J, Benjamin J, Wilson J, Lee R, Pitt M. Ankle mortise
stability in Weber C fractures: Indications for syndesmotic
fixation. J Orthop Trauma 1991;5:190‑5.
Mostert AK, Marijnissen WJ, Bongers KJ, Jansen BR. Ankle
stability without the lateral malleolus – A report of 2 cases. Acta
Orthop Scand 1996;67:622‑3.
van Laarhoven CJ, Meeuwis JD, van der WerkenC. Postoperative
treatment of internally fixed ankle fractures: A prospective
randomised study. J Bone Joint Surg Br 1996;78:395‑9.
Ebraheim NA, Mekhail AO, Gargasz SS. Ankle fractures
involving the fibula proximal to the distal tibiofibular
syndesmosis. Foot Ankle Int 1997;18:513‑21.
Burgert S, Jones MW. Ankle diastasis without fracture:
An uncommon injury with an unusual complication. Injury
1996;27:666‑7.

Nigerian Journal of Clinical Practice ¦ Volume 21 ¦ Issue 6 ¦ June 2018

697

