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Abstract:
Background: Distal fibula fractures are common injuries, with their configuration largely determined by the
mechanism of trauma. Surgical fixation remains the treatment of choice for displaced fractures, with plating
techniques such as semi-tubular plate (STP), limited-contact dynamic compression plate (LC-DCP), and locking
compression distal fibula plate (LCDFP) being frequently used.
Aim: This study aimed to compare clinical and radiological outcomes of distal fibula fractures treated with STP,
LC-DCP, and LCDFP.
Methodology: A retrospective comparative study was conducted over 12 months at the Department of
Orthopedics, Srinivash (G) Educational and Research Institute of Medical Sciences, Chapra, India. STP treatment
was performed on 90 individuals with closed malleolar fractures (n=54), LC-DCP (n=14), or LCDFP (n=22).
Outcomes assessed included union time, weight-bearing, complications, and reoperation rates.
Results: Patients treated with LCDFP were older (mean 58 years) and had more complex fracture patterns
compared to STP and LC-DCP groups. Radiographic union was slightly faster with LCDFP (14.5 weeks) versus
STP (15.2 weeks) and LC-DCP (15.6 weeks), though the median time was 12 weeks for all. Full weight-bearing
was achieved earliest with STP (6.8 weeks). Complications were infrequent across groups, with superficial
infections most common. STP had more reoperations, primarily for symptomatic hardware removal.
Conclusion: All three plating techniques demonstrated comparable union and complication rates. Individuals with
complicated fractures who are old or osteoporotic may benefit from locking plates while semi-tubular plates
remain effective for simpler fractures.
Keywords: Distal Fibula Fracture, Ankle Fracture, Semi-Tubular Plate, Locking Compression Plate, Fracture
Fixation, Orthopedic Surgery.
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Introduction

The pattern of distal fibula fractures is determined in
large part by the type and amount of force applied to
the fibula during injury, with clearly defined fracture
patterns associated with different mechanisms of in-
jury. For instance, spiral fractures are commonly as-
sociated with forced external rotation of the ankle
with the foot supinated [1]. Because the fibula is
long, the rotational force transmits stress along the
fibula and produces a spiral fracture. In the opposite
positioning with the foot pronated due often to an
outward twisting mechanism or valgus force, the
fibula is under tensile and bending stresses causing
a transverse fracture line, usually above the syndes-
mosis. In addition to rotational injuries, considera-
tion of direct trauma to the lateral leg and ankle
needs to occur, with transverse or comminuted frac-
tures resulting depending on the energy of the im-
pact.

Fractures of the distal fibula are undoubtedly one of
the most common ankle fractures seen in everyday
orthopedic practice, often due to low-energy trauma
such as twisting injuries or high-energy injuries in
the case of highway collisions. Due to its crucial role
in ankle joint stability, the proper management of
distal fibular fractures is important for functional
outcomes and for preventing complications, such as
malunion, nonunion and post-traumatic arthritis.
Surgical fixation is common with displaced or un-
stable fractures, with plate osteosynthesis being one
of the most recognized treatment methods [2]. There
have been a wide variety of plating methods de-
scribed over time, from non-locking plates and lock-
ing plates that provide greater strength and stability.

The advancement in plating techniques has now in-
troduced locking plate technology as a potential ad-
vance for the use of osteoporotic bone or
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comminuted fractures. Locking plates provide bio-
mechanical advantages, acting as internal fixators
and allowing for a lessened incidence of screw loos-
ening with less plate-to-bone compression depend-
ence. Locking plates also include increased costs of
the implant and possible soft tissue irritation due to
the bulkiness involved with a locking plate system
[3]. Non-locking plates, as an alternative, remain an
option due to the lower cost and availability as well
as what may have been perceived to have reasonably
favorable clinical outcomes. Ultimately, the choice
between locking and non-locking plating systems
continues to be debated amongst orthopedic sur-
geons, and the effectiveness information does not di-
rectly correlate with comparative complication
rates.

Postoperative complications, especially concerning
surgical wound sites, are a major potential compli-
cation associated with operative fixation of distal
fibular fractures. The ankle joins the body under the
skin with scant coverage of soft tissue, leading to the
complications of wound healing, superficial and
deep infections, and wound dehiscence [4]. Other
complications such as irritative hardware, delayed
union, nonunion, and hardware has been associated
with complications that can adversely affect recov-
ery and functional outcomes. Reducing complica-
tions is one of the most important considerations
when choosing the appropriate implant and opera-
tive technique.

Pott’s fractures are not only clinically significant but
also marks the third most common type of fracture
in the elderly. Rates of Pott’s fractures from epide-
miological studies suggest an incidence rates of
~184 per 1,0000 persons each year reflecting its
prevalence and significance in orthopedic clinics
and research. This is describable, at least in part, by
the presence of low bone density in elderly popula-
tions, an increased likelihood of imbalance due to
aging, and an increased risk of falls. To obtain an
understanding of the biomechanical forces that are
at play when these fractures occur is key to consider
for accurate diagnosis, appropriate surgical plan-
ning, and the ultimate rehabilitation of the ankle to
restore stability and function [5].

“The decreased compression of the periosteum is an
added benefit of locking plates. A non-locking con-
ventional plate attains secure fixation by the fric-
tional force between the plate and the bone. This
compression may obstruct blood flow to the bone,
resulting in a detrimental state for bone union. Thus,
less periosteal compression may enhance the likeli-
hood of bone union. Numerous plate designs have
been created that do not impede cerebral blood flow;
nevertheless, no definitive clinical efficacy has been
established for these plates [6].

A locking plate has various purposes, including
serving as a compression plate, bridge plate,
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neutralisation plate or tension band plate. The appli-
cation of the locking plate as a neutralisation device
for lag screw fracture fixation is among the most ef-
fective approaches for locking plates [7]. Lateral
malleolus displaced fractures of the ankle typically
require anatomical reduction with absolute stability,
often employing a lag screw and neutralisation plate
for fixation.”

Recent reports indicate that the majority of commi-
nuted fractures of the distal fibula result from high-
energy pronation-abduction impacts. The elevated
non-union rate of comminuted distal fibular frac-
tures necessitates internal fixation to achieve full re-
duction [8]. To achieve total reduction in commi-
nuted fibula fractures, the length and rotational an-
gle of the fibula must be precisely regulated. Clini-
cally, conventional bone screws are inadequate for
stabilising comminuted fractures of the distal fibula,
necessitating the identification of an appropriate
treatment to address improper reduction.

In recent decades, ankle fractures have increased in
prevalence, currently representing around 10% of all
fractures. Ankle fractures impose considerable
strain, with 33% need surgical treatment. The major-
ity of these patients are young and fit; nonetheless,
research indicates that miticosis-related fragility
fractures are rising among the older population [9].
The surgical fixation of ankle fractures often em-
ploys an interfragmentary lag screw in conjunction
with a non-locking neutralisation plate. Achieving
this form of fixation in elderly patients with compro-
mised bone quality is challenging.

Trauma frequently results in ankle fractures. They
affect 122 to 184 people per 100,000 annually, with
older adults (over 65) accounting for 25% of cases.
This positions them as the third most prevalent frac-
ture following hip and distal radius fractures in el-
derly people. The standard treatment for displaced
distal fibula fractures is currently open reduction and
internal fixation [10]. The primary surgical method
in current practice is plating. Locking plates have
fundamentally revolutionized the treatment of
lengthy bone fractures. “This innovative method uti-
lizes fixed-angle screws that improve angular and
axial stability, especially in metaphysis and epiphy-
sis, irrespective of bone mineral density. These lock-
ing mechanisms have regularly impacted our surgi-
cal procedures, particularly for patients with osteo-
porosis or comminuted fractures, as well as those
facing instability and/or necessitating cortical fixa-
tion [11]”.

This study aims to analyze the complication rates as-
sociated with locking plates versus non-locking
plates in distal fibular fractures. Investigating both
methods of fixation should provide evidence to help
with implant selection, surgical outcomes, and re-
covery post-operatively. Due to its clinical signifi-
cance and high frequency with ankle fracture
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fixation, the state of the surgical wound site follow-
ing surgery serves as the study's primary end meas-
ure. The secondary outcome is to identify and inves-
tigate any other complications that may arise follow-
ing distal fibular plating. In investigating these ar-
eas, this study intends to add to the ongoing research
in the literature regarding the efficacy, safety, and
complications associated with fixation of distal fib-
ular fractures using locking and non-locking plates.

Methodology

Study Design: This study was designed as a retro-
spective comparative analysis evaluating clinical
and radiological results of individuals who received
surgical treatment for distal fibula fractures using ei-
ther locked plating systems or non-locked plating
systems.

Study Area: The study was conducted in the De-
partment of Orthopedics at Srinivash (G) Educa-
tional and Research Institute of Medical Sciences in
Chapra, Bihar, India.

Study Duration: The present study was planned to
be conducted over a period of 12 months.

Inclusion and Exclusion Criteria
Inclusion Criteria

e Patients who were admitted within a year in or-
der to treat locked ankle ligament fractures.

Exclusion Criteria

e Patients with injuries managed using an exter-
nal fixator.

e Pilon fractures, open ankle fractures, fractures
managed exclusively isolated medial malleolar
and syndesmotic screws fractures.

Sample Size: A distal fibular plate was surgically
fixed in 90 individuals who had ankle fractures.

Procedure: All patients, with the exception of those
who were allergic to penicillin, got antibiotic
prophylaxis with a single dose of a second-genera-
tion cephalosporin; in that event, the hospital policy
called for teicoplanin. The operative surgeon had
discretion over the implant selection and lag screw
application. Three types of implants were available
during the study period: a 2.7-mm/3.5-mm locking
compression distal fibula plate (LCP-F), a 3.5-mm
limited-contact dynamic compression plate (LC-
DCP), and a one-third semi tubular plate (STP). All
three plates were produced by DePuy Synthes (West
Chester, PA). Drains were not employed consist-
ently. All patients received low-molecular-weight
heparin for thromboprophylaxis during the six hours
post-surgery and throughout the plaster cast immo-
bilisation phase. Radiographs were obtained six
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weeks post-surgery and during subsequent conduct
additional investigations as required until clinical
and radiographic union is attained.

Statistical Analysis: Statistical analysis was con-
ducted utilizing SPSS, version 27 (IBM, Armonk,
NY). The normality of the data was assessed using a
Kolmogorov-Smirnov test. The outcomes were con-
sidered statistically significant at p <.05.”

Result

Table 1 summarizes the demographic and clinical
characteristics of 90 patients treated with three dif-
ferent plating techniques for ankle fractures: STP
(Semi Tubular Plate), LC-DCP (Limited-Contact
Dynamic Compression Plate) and LCDFP (Locking
Compression Distal Fibula Plate). The mean age of
patients was similar in the STP (40 &+ 15.5 years) and
LC-DCP (39 + 16.4 years) groups, while the LCDFP
group had an older mean age (58 = 15.5 years). Gen-
der distribution was relatively balanced across
groups, though LCDFP had slightly more female pa-
tients (13) compared to males (10). Diabetes melli-
tus was more prevalent in the LCDFP group (3 pa-
tients) than in the others. In terms of fracture types,
bimalleolar and trimalleolar fractures were more
common in the LCDFP group (11 and 9, respec-
tively), whereas STP had a higher proportion of lat-
eral malleolus fractures (22). According to Weber
classification, Weber B fractures predominated
across all groups, particularly in STP (45 patients),
while Weber C fractures were more frequent in the
LC-DCP group (8). Lag screw fixation was most fre-
quently used with STP (49 cases), followed by
LCDFP (11) and LC-DCP (6). Overall, the LCDFP
group included older patients and more complex
fractures, whereas STP was used more commonly in
younger patients with less severe fractures.

Table 2 compares healing and recovery times across
three fixation methods for ankle fractures in 90 pa-
tients. The mean time to radiographic union was
shortest with the Locking Compression Distal Fib-
ula Plate (14.5 weeks), followed by the Semi Tubu-
lar Plate (15.2 weeks) and the Limited-Contact Dy-
namic Compression Plate (15.6 weeks), although the
median union time was consistently 12 weeks across
all groups. Confidence intervals indicate some vari-
ability, with the LC-DCP group showing the widest
range (12.0-21.5 weeks). For full weight-bearing,
patients with the Semi Tubular Plate achieved this
earliest (mean 6.8 weeks), while the LC-DCP and
LCP groups required slightly longer durations (7.3
and 7.5 weeks, respectively). Overall, the Locking
Compression Plate showed slightly faster radio-
graphic healing, whereas the Semi Tubular Plate en-
abled earlier weight-bearing.
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Table 1: Clinical and Patient Characteristics (n = 90)
Characteristics Semi Tubular | Limited- Compression Dis- | Locking Contact Dynamic
Plate (n = 54) tal Fibula Plate (n =23) Compression Plate (n =13)
Age (y) Mean + SD 40+ 15.5 58£15.5 39+ 164
Gender
Male 29 10 8
Female 25 13 5
Diabetes mellitus 1 3 0
Fracture type
Lateral malleolus 22 3
Bimalleolar 24 11 7
Tri malleolar 8 3
Weber Classification
Weber A 0 0 0
Weber B 45 22 5
Weber C 9 1 8
Lag screw fixation 49 11 6
Table 2: Qutcome Measures (n = 90)
Outcomes Semi Tubular | Limited- Compression Dis- | Locking Contact Dynamic
Plate (n = 54) tal Fibula Plate (n =22) Compression Plate (n = 14)
Radiographic union (wk)
Mean 15.2 14.5 15.6
Median 12 12 12
95% CI 11.8t0 16.4 11.5t017.2 12.0 to 21.5
Full weight bearing (wk)
Mean 6.8 7.5 73
Median 6 7 6
95% CI 6.4t07.3 6.6 to 8.6 6.21t08.2

Table 3 summarizes complications and reoperations
observed in 90 patients treated with three different
fixation methods for distal fibular fractures. Among
these, the Semi Tubular Plate group (n = 54) had the
highest number of cases but showed a relatively low
complication rate, with 50 patients having no com-
plications, and only minor issues like superficial in-
fections (2 cases), wound problems not requiring an-
tibiotics (3 cases), and a single infection requiring
washout. The Dynamic compression plate group
with limited contact (n = 14) had minimal complica-
tions, with 13 patients complication-free and only
one superficial infection, while the Compression

Locking Group of Distal Fibula Plates (n = 22) re-
ported slightly higher superficial infection rates (2
cases) and one washout-requiring infection. Reoper-
ations were most frequent in the Semi Tubular Plate
group, primarily for symptomatic metalwork re-
moval (7 cases) and planned syndesmosis screw re-
moval (3 cases), along with two revisions, whereas
the other two groups had very few reoperations.
Overall, complications were infrequent across all
groups, though the Semi Tubular Plate group
showed more reoperations, likely due to its higher
usage and symptomatic hardware issues rather than
severe complications.

Table 3: Complications and Reoperations (Sample size = 90)

Variables Semi Tub- | Limited- Compres- | Locking  Contact
ular Plate | sion Distal Fibula | Dynamic Compres-
(n=54) Plate (n =22) sion Plate (n = 14)

Complications

None identified 5 19 13

Infection requiring washout 1 1 0

Superficial infection requiring antibiotics 2 2 1

Wound issues not requiring antibiotics 3 0 0

Reoperation

Washout with or without the extraction of | 1 0 0

metals

Planned removal of syndesmosis screw 3 0 1

Removal of symptomatic metalwork 7 0 1

Revision 2 1
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Discussion

This study utilized three plating techniques: Semi
Tubular Plate (STP), Limited-Contact Dynamic
Compression Plate (LC-DCP), and Locking Com-
pression Distal Fibula Plate (LCDFP) for ankle frac-
ture fixation and reported demographic trends, clin-
ical outcomes, and complications. Patients that un-
derwent different protocols differed significantly
with respect to distinctions in choosing patients,
fracture complexity, time to union, and reoperation
rate.

Patients who received LCDFP had a higher average
age (mean age 58 years), had more comorbidities,
like diabetes mellitus, and had more complex injury
patterns (i.e. bimalleolar and Tri malleolar ankles).
In contrast, we noted STP being used mostly in
younger patients and simpler fracture patterns, espe-
cially isolated later malleolar fractures. The discrep-
ancy in cohort is also reflected by the predominance
of Weber B fractures across all groups where the
Weber B class of fracture is the most represented of
all ankle fractures in literature. The increase in lag
screw fixation with STP relates directly to its usage
in less comminuted fracture patterns whereas there
is the possibility of LCDFP being used for additional
stability to an osteoporotic or more complex fracture
due to its locking type of construct. In contrast, a ret-
rospective cohort study conducted by Huang et al.,
(2014) [12] investigated the radiological results of
three distinct plate types in a cohort of 147 patients.
“Research demonstrates that the healing duration
was significantly shorter in patients receiving an
LCP distal fibula plate (20.0 + 3.8 weeks) compared
to those treated with an LCP metaphyseal plate (p <
0.0001, 23.0 + 3.4 weeks) and a conventional one-
third tubular plate (p < 0.0001, 23.1 + 3.6 weeks).
No significant difference was detected between the
final two plates (p = 0.867), albeit one being a lock-
ing plate. A notable deficiency of information per-
tains to the utilization of lag screws, which may clar-
ify the extended healing period in the NLP group.
Additionally, the MIPO technique, as articulated by
Hess et al., (2011) [13] was utilized in the LP
groups, which may potentially reduce the danger of
periosteal damage and the depletion of the fracture
hematoma.”

The time to radiographic union was similar for all
groups, although the LCDFP group appears to have
slightly quicker mean union (14.5 weeks) compared
to STP (15.2 weeks) and LC-DCP (15.6 weeks), the
difference was clinically small, and all groups
achieved a relatively similar median time to union of
12 weeks. It is noteworthy that patients with STP
were again able to achieve full weight-bearing status
sooner (mean 6.8 weeks) than those of similar frac-
ture complexity operated with LCDFP or LC-DCP
despite the LSDFP's greater mechanical constructs.
Previously discussed migration of the STP implant
and increased rates of non-union may explain this
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observation, but we are unsure if the inherent me-
chanical advantages of locking plates contribute to
the lack of complication. The broader confidence in-
tervals in LC-DCP may indicate variation in healing
time, but LC-DCP had the lowest sample size and
there was a predominance of Weber C fractures in
this cohort. “Our analysis confirms Tsukada et al.,
(2013) [14] found no difference in complication
rates or time to radiographic bone union between
locking and nonlocking plates. The LCP-F implant
is more expensive (about £500) than a standard fib-
ula fixation device. Nonetheless, this must be con-
sidered alongside the costs of supplementary proce-
dures for patients with unstable fractures or osteopo-
rotic bones, which may increase the likelihood of
displacement and require more surgical interven-
tions [15]”.

Complications were generally rare and minor, with
superficial infections diagnosed in all fixation
groups with no significant difference in terms of se-
verity. Reporting two cases of deep infection that re-
quired washout demonstrates that all methods of fix-
ation have a safe profile. The STP cohort had the
most reported re-operations, most commonly for re-
moval of symptomatic metalwork, which is in agree-
ment with previous studies showing a greater inci-
dence of hardware irritation when examined with
non-locking plates, particularly in context of subcu-
taneous fixation at distal fibula. Interestingly,
LCDFP and LC-DCP compared to STP had far
fewer re-operations, potentially indicating a good
profile of use perhaps from general less prominent
design in the LCDFP plate and more selective use of
more cumbersome LC-DCP fixation in difficult
cases. Despite the reported lower overall complica-
tion profile with LC-DCP, we must acknowledge
potential for bias from the smaller sample size.
Schepers et al. (2011) [16] conducted a retrospective
analysis of 165 individuals and discovered that lock-
ing compression plates were more likely to cause
wound problems in distal fibular fractures than
semi-tubular plates. They advised using these plates
with caution. The groups did not differ in terms of
hardware removal; however, the overall risk of
wound complications was 17.5% for locking plates
compared to 5.5% for semi-tubular plates.

Overall, the results indicate that all three plating
strategies are satisfactory and safe for fixation of dis-
tal fibula fractures with low complication and infec-
tion risks. The choice of fixation modality seems to
be driven by patient-related factors and complexity
of the injury rather than potential differences in im-
plant performance. Locking plates may be more
beneficial in the elderly, osteoporotic and/or com-
plex fractures, while semi-tubular plates are still
valid alternatives for simpler injuries due to simplic-
ity of application, lower costs, and acceptable heal-
ing. Future large-scale, randomized trials may be
useful to confirm our findings and to differentiate
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functional outcomes and cost-benefit comparisons
among these implants.

Conclusion

This comparative study highlights that semi-tubular
plates, limited-contact dynamic compression plates,
and locking compression distal fibula plates are all
effective options for the surgical fixation of distal
fibula fractures, with low complication and infection
rates across groups. While radiographic union times
were similar, locking plates showed slightly faster
healing, whereas semi-tubular plates enabled
weight-bearing earlier, likely due to their use in less
complex fracture patterns. Locking plates demon-
strated advantages in elderly and osteoporotic pa-
tients, offering enhanced stability in comminuted or
unstable fractures, though their higher cost must be
balanced against the potential for reduced reopera-
tions. Semi-tubular plates remained effective in
younger patients with simpler fractures, though they
were associated with a higher rate of hardware-re-
lated reoperations. Overall, the choice of implant
should be individualized based on patient age, bone
quality, and fracture complexity rather than relying
on a single technique. Larger prospective studies are
needed to further clarify long-term functional and
economic outcomes.
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