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Is intact fibula a disadvantage in treatment of tibial
diaphysis fracture with intramedullary nailing?
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ABSTRACT

BACKGROUND: The aim of this study was to compare solitary tibial diaphysis fractures and tibial diaphysis fractures associated with
fibula fracture treated with the intramedullary nailing method.

METHODS: Records of 254 patients diagnosed with tibial diaphysis fracture and treated with intramedullary nailing between 2010
and 2013 were examined and 30 patients were included in the study. Group | comprised patients with solitary tibial diaphysis frac-
ture, and Group 2 was made up of patients with tibial diaphysis fractures associated with fibula fracture. Patients in both groups were
compared in terms of time to surgery, duration of surgical tourniquet, time to union, and varus, valgus, recurvatum, and antecurvatum
deformities of the tibia at final follow-up.

RESULTS: No statistically significant difference was found between the 2 groups in time to surgery, duration of surgical tourniquet,
time to union, or varus, valgus, recurvatum, and antecurvatum deformities.

CONCLUSION: Results indicated that intact fibula in tibial diaphysis fracture treated with intramedullary nailing was not a disadvan-
tage; it did not affect rate of union or lead to loss of reduction, non-union, or malunion.
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INTRODUCTION

Tibia fracture is the most commonly encountered fracture
of the long bones. Majority are accompanied by fibula frac-
ture, at the same or different level. However, it is possible
that fibula fracture may not occur with tibia fracture in low-
energy injury.l'? Fixation of the accompanying fibula fracture
for stability is still a matter of debate in the surgical treatment
of tibia fracture. While some authors advocate fixing fibula
fracture during surgical treatment of tibia fracture, others
suggest that this fixation does not have beneficial effect on
stability.’-*1 Little information is available on fixation of con-
comitant or solitary fibula fracture in the surgical treatment
of proximal tibial and tibial diaphysis fractures.[!
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Although intramedullary nailing is considered the gold stan-
dard in the surgical treatment of tibial diaphysis fracture, the
surgical treatment of concomitant fibula fracture in this region
is controversial. While surgical approach is recommended for
fibula fracture level with the tibial diaphysis, the approach is
avoided if the fibula fracture occurs at a level other than the
tibial diaphysis.>”!

The aim of the present study was to compare time to surgery,
duration of surgical tourniquet, and rates of non-union and
healing of solitary tibial diaphysis fractures (AO 4.2.Al.1) and
tibial diaphysis fractures associated with fibula fracture (AO
4.2.A1.2) treated with the intramedullary nailing method.

MATERIALS AND METHODS

Data of 254 patients diagnosed with tibial diaphysis frac-
ture and treated with intramedullary nailing between 2010
and 2013 were retrospectively evaluated. Patients who were
younger than 18 years of age, had open or pathological frac-
ture, suffered multi-trauma injuries, or who had fracture type
other than AO 4.2 Al according to the AO/OTA Classifi-
cation of Fractures and Dislocations were excluded. Thirty
patients (14 males, 16 females) who met the above criteria
were included in the study. Mean age was 34 years (range: 18
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to 66 years). Group | comprised patients with solitary tibial
diaphysis fracture (AO 4.2 Al.l), and Group 2 was made up
of patients with tibial diaphysis fracture associated with fibula
fracture (AO 4.2 Al .2).

Anteroposterior and lateral radiographs of the knee and
ankle joints of the patients were taken in the emergency de-
partment after the injury. Long-leg splints were applied to
patients scheduled to be operated on within first 48 hours.
Patients whose surgical treatment was planned for after first
48 hours had skeletal traction applied and their surgery was
scheduled for the first day possible.

All of the patients had regional anesthesia administered.
Reaming was performed before nail insertion and all frac-
tures were reduced with closed technique. Tibial intramed-
ullary nails were inserted with transpatellar approach in all
patients while in supine position and without use of traction
table by experienced trauma surgeons. Another doctor as-
sisted with traction during reduction procedure. Two static
screws were introduced at the proximal and distal fragments
of the nail and fixation was achieved. None of the patients

required application of plaster splint for further fixation post
surgery.

Knee and ankle exercises were initiated on first postopera-
tive day. All patients were mobilized with a pair of crutches
on the first day. Patients were reviewed at 2", 4%, 6%, 8" and
2% week, and radiographs were taken at 6™ and 2% week.
Patients were allowed partial weight-bearing with crutches
during this period. Clinical and radiological assessments were
performed to confirm union, defined as callus formation in 3
cortices and absence of clinical pain. Patients were allowed
full weight-bearing thereafter (Figs. 1, 2).

Patients in both groups were compared in terms of time to
surgery, duration of surgical tourniquet, time to union, and
varus, valgus, recurvatum and antecurvatum deformities of
the tibia at final follow-up.

Statistical comparisons were made using IBM SPSS Statistics
for Windows, Version 20.0 (IBM Corp., Armonk, NY, USA)
and Mann-Whitney U test. P value of <0.05 was considered
statistically significant.

Figure 1. (a-d) Preoperative anteroposterior and lateral radiographs of tibia fracture with intact fibula. (e, f) Postoperative anteroposterior
and lateral radiographs. (g-i) Anteroposterior and lateral radiographs and orthoroentgenograms of the patient at last follow-up.
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Figure 2. (a-c) Preoperative anteroposterior and lateral radiographs of tibia fracture with fibula fracture. (d, e)
Postoperative anteroposterior and lateral radiographs. (f-h) Anteroposterior and lateral radiographs and orthoroent-
genograms of the patient at last follow-up.

RESULTS

Group |, in which the fibula was intact but tibial diaphysis
was fractured, consisted of |2 patients (8 male, 4 female),
and Group 2, in which both the fibula and the tibial diaphysis
were fractured, comprised |8 patients (8 male, |0 female).
Mean age of the patients was 29.4 years (range: 19 to 60
years) in Group |, and 38.6 years (range: 18 to 66 years)
in Group 2. Patients in Group | had mean follow-up period
of 19.2 months (range: 12 to 36 months), whereas Group 2
patients were followed up for mean of 20 months (range: 12
to 36 months). No statistically significant differences were
detected between groups in terms of age or follow-up period
(p=0.751; p=0.400).

Mean time to surgery was 5.1 days (range: 2 to 9 days) for
Group I, and 4.1 days (range: | to |5 days) for Group 2.
There was no statistically significant difference between
groups (p=0.226).

Duration of surgical tourniquet was noted as mean of 102
minutes (range: 60 to 150 minutes) in Group |, and 101 min-
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utes (range: 60 to 160 minutes) in Group 2. Again, no statisti-
cally significant difference was found between the 2 groups
(p=0.991).

None of the patients experienced intraoperative complica-
tion or had early or late infection symptom during follow-up
period. Non-union was not observed in any patient. Mean
time to union was 75 days (range: 60 to 120 days) in Group |,
and 92 days (range: 60 to 180 days) in Group 2. Dynamization
was performed due to delayed union in | patient in Group 2.

Table I. Comparison of the groups in terms of varus, valgus,
recurvatum, and antecurvatum deformities at final
follow-up

Group | Group 2 p

Varus 0.78° (0-2) 1.12° (0-4.2) =0.869

Valgus 0.09° (0-1.1) 0.67° (0-3.6) =0.512

Antecurvatum 1.09° (0-6) 0.35° (0-2.3) =0.400

Recurvatum 0.15° (0-1.1) 0.86° (0-6.7) =0.981
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Union was clinically and radiologically confirmed on 30* day
following dynamization.

Digital orthoroentgenograms of Group | patients taken at fi-
nal follow-up revealed mean varus angulation of 0.78° (range:
0 to 2°), valgus angulation of 0.09° (range: 0 to I.1°), antecur-
vatum angulation of 1.09° (range: 0 to 6°), and recurvatum
angulation of 0.15° (range: 0—1.1°). The same values were
1.12° (range: 0 to 4.2°), 0.67° (range: 0 to 3.6°), 0.35° (range:
0 to 2.3°), and 0.86° (range: 0 to 6.7°), respectively, in Group
2. No statistically significant difference was found between
groups (Table I).

DISCUSSION

Treatment of tibial diaphysis fracture with intact fibula is a
matter of debate. Although some studies have shown that
intact fibula can lead to delayed union in conservative treat-
ment of the tibial diaphysis fracture, others suggest that in-
tact fibula is a good prognostic factor and will increase stabil-
ity.2891

Effect of the fibula on stability in the surgical treatment of ex-
tra-articular tibia fracture is controversial. Some studies have
suggested that absence of or fixation of concomitant fibula
fracture in case of extra-articular tibia fracture will increase
stability, while others argue that fixation does not provide an
additional benefit and is an additional surgical procedure.l'*'4
Most of these debates are related to extra-articular distal
tibia fracture (AO 4.3); discussion of AO 4.2 diaphyseal frac-
ture is still limited.®!

In a study of tibial diaphysis fractures treated with external
fixator; Gotzen et al. reported that fixation of the fibula
with plating increased stability. Similarly, in a cadaver study in
which the authors fixed tibia fractures with external fixator,
Morrison et al. concluded that fixation of the fibula with plat-
ing increased stability by 2.2 times in axial loading, but did not
have an effect on torsional stability.l'"'*!

Weber et al. created tibia defects in cadavers for a biome-
chanical study that investigated axial and bending forces. The
authors observed increased movement in the defect area fol-
lowing fibular osteotomy and external fixation of the tibial
segmental defects; however, encountered no such increase in
movement where they treated the tibial defects with intra-
medullary nailing.?®!

In our study, all patients were treated with intramedullary
nailing and no insufficiency in stability due to movement on
the fracture line was observed in either group. In addition,
there was no statistically significant difference between the 2
groups in rate of union.

It is known that the fibula bears 3% to 16% of the load in
axial loading.!'*'®! It is believed by some that intact or fixed
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fibula provides additional support to stability in fracture of
diaphyseal region of the tibia. Strauss et al. stated that fibula
fracture level with tibia fracture decreased stability of the
tibial fixation, and that stability was improved with intact or
fixed fibula.”? In our study, none of the patients in Group 2
(with fractured fibula) suffered non-union or deformity due
to insufficient stability.

In their series of 38 patients, Bonnevialle et al. treated tibia
fractures with intact fibula using reamed intramedullary nail
and observed fracture gap increase in 5 patients. They per-
formed dynamization on 6 patients due to delayed union and
replaced nail in 2 of these 6 patients due to non-union.!'*]
None of the patients in Group | (with intact fibula) of the
present study experienced either fracture gap increase, de-
layed union, or non-union.

Retrospective design of this study, limited number of cases in
both groups, occurrence of tibial fracture outside the proxi-
mal and distal metaphyseal regions, and variety of fracture
levels in Group 2 patients are limitations of our study.

In conclusion, fixation of the fibula in tibia fracture is still
a matter of debate. Our study results indicated that intact
fibula in tibial diaphysis fractures treated with intramedullary
nailing will was not a disadvantage; it did not affect rate of
union, or lead to loss of reduction, non-union, or malunion.

Conflict of interest: None declared.
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AMAC: Calismamizin amaci, intramediller civi ile tedavi edilen fibula kiriginin eslik etmedigi tibia diafiz kiriklar ile fibula kinginin eslik ettigi ayni tip
tibia diafiz kiriklarinin cerrahi siire, kaynamama, yanlis kaynama ve iyilesme oranlarini karsilagtirmaktir.

GEREC VE YONTEM: 20102013 yillari arasinda tibia diafiz kirigi tanisi konulan ve intramediiller civi ile tedavi edilen 254 hasta geriye déniik olarak
incelendi. Calisma kriterlerine uyan hastalar iki gruba ayrildi. Her iki gruptaki hastalar, cerrahi dncesi gegen slire, cerrahi turnike zamani, kaynama
zamanlari ve son kontrollerindeki tibia varus, valgus, rekurvatum ve antekurvatum deformiteleri agisindan karsilastirildi.

BULGULAR: Her iki grup arasinda cerrahi dncesi gegen siire, cerrahi turnike zamani, kaynama zamanlari ve son kontrollerindeki tibia varus, valgus,
rekurvatum ve antekurvatum deformiteleri agisindan istatistiksel olarak anlamli fark tespit edilmedi.

TARTISMA: Intramediiller ivi ile tedavi edilen tibia diafizer kiriklarinda fibulanin saglam olmasi rediiksiyon kaybi, kaynamama, yanlis kaynama, ve

iyilesme oranlari bakimindan bir dezavantaj degildir.
Anahtar sézcikler: Fibula; intrameddiller civi; tibia diafiz kirik.
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