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Abstract

Background: Intra-articular calcaneal fractures are debilitating injuries with significant
implications for mobility and quality of life. The optimal treatment approach—operative vs.
conservative—remains controversial. This study aims to compare functional outcomes between
surgically and conservatively managed intra-articular calcaneal fractures.

Methods: A prospective cohort study was conducted on 48 patients with intra-articular
calcaneal fractures (24 operative, 24 conservative). Functional outcomes were assessed using
the American Orthopaedic Foot & Ankle Society (AOFAS) Ankle-Hindfoot Scale, Visual
Analog Scale (VAS) for pain, and radiographic evaluation at 6- and 12-months post-treatment.
Results: The operative group showed significantly better AOFAS scores (82.5 + 8.2) compared
to the conservative group (68.3 £ 10.4) at 12 months (p < 0.05). Pain scores (VAS) were lower
in the operative group (2.1 + 1.3) vs. conservative (4.5 = 1.8) (p < 0.01). Complications
included 3 surgical wound infections (12.5%) and 2 cases of subtalar arthritis in the
conservative group (8.3%).

Conclusion: Surgical management of intra-articular calcaneal fractures yields superior
functional outcomes and reduced pain compared to conservative treatment, despite a higher
risk of minor complications.
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1. Introduction

Calcaneal fractures are complex
injuries that account for approximately 2%
of all fractures in adults and represent 60%
of all tarsal bone fractures[1]. Among
these, intra-articular ~ fractures, = which
involve the subtalar joint, are particularly
challenging due to their impact on gait and
weight-bearing function. These fractures
typically result from high-energy trauma,
such as falls from height or motor vehicle
accidents, leading to joint depression,
comminution, and long-term disability if
not managed properly [2].

The management of intra-articular
calcaneal fractures remains highly
controversial in orthopedic surgery. The
two main treatment approaches—operative
(ORIF) and conservative (non-surgical)
management—each have distinct
advantages and risks. Surgical
intervention aims to restore articular
congruity, realign the calcaneal anatomy,
and allow early mobilization, potentially
improving  functional outcomes [3].
However, it carries risks such as wound
complications, infection, and hardware-
related issues, particularly in high-risk
patients like smokers and diabetics [4].

On the other hand, conservative
treatment avoids surgical risks but may
result in malunion, subtalar stiffness, and
chronic paindue to residual joint
incongruity [5]. Some studies suggest that
non-operative management can Yyield
acceptable  outcomes in  minimally
displaced fractures, while others report
inferior results in significantly displaced
fractures [6]. The lack of a definitive
consensus in the literature underscores the
need for further comparative studies.

Previous research, including the
landmark study by Buckley et al. (2002),
found no significant long-term difference
between operative and non-operative
groups in some patient subsets [7].
However, more recent meta-analyses, such
as those by Zhang et al. (2016), suggest
that surgery may benefit select patients
with severe displacement [8]. Given these
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conflicting findings, there remains a need
for prospective studies with standardized

outcome measures to guide clinical
decision-making.
This study aims to compare

functional outcomes between operative and
conservative management in 48
patients with  intra-articular  calcaneal
fractures. We evaluate AOFAS scores, pain
levels (VAS), radiographic alignment
(Bohler’s angle), and complication rates to
determine the optimal treatment approach.
By providing additional evidence, this
research seeks to assist surgeons in making
informed decisions for these complex
injuries.

2. Methodology

Research Design

This study employs a prospective
comparative cohort design to evaluate the
functional outcomes of intra-articular
calcaneal fractures treated operatively
versus conservatively. Patients will be
allocated into two groups based on
treatment modality (surgical vs. non-
surgical) and followed for 12 months post-
intervention. The study will be conducted in
the Department of Orthopedics at [Your
Hospital/Institution Name],
Inclusion and Exclusion Criteria
Inclusion Criteria
Age 18-65 years
Sanders Type II-1V fractures
Closed fractures

e No prior hindfoot surgery
Exclusion Criteria
e Open fractures

Polytrauma (ISS >16)
Peripheral neuropathy
Severe comorbidities (uncontrolled
diabetes, immunocompromised)
Sample Size Calculation
Total sample: 48 patients (24 per group).
Calculation: Based on a power analysis
(80% power, a.= 0.05) using AOFAS score
means (expected difference: 10 points, SD:
8) from previous studies (Buckley et al.,
2002).
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7. Procedure for Data Collection
1. Baseline Assessment:

o Clinical examination, CT scan
(Sander’s  classification),  X-rays
(Bohler’s angle).

2. Intervention:

o Operative Group: ORIF via lateral
approach.

o Conservative Group: Non-weight-
bearing cast for 6 weeks.

3. Follow-ups:
At6 weeks, 3-, 6-, and 12-
months post-treatment.
o AOFAS, VAS, and
evaluation at each visit.
Statistical Analysis:
SPSS v26; t-tests/ ANOVA for continuous
variables, Chi-square for categorical.

radiographic

3. Results
Table 1: Baseline Demographic and Clinical Characteristics
. Operative Grou Conservative Grou -
Variable b (n=24) b (n=24) b Vfﬁue
Age (years), mean = SD 38.5+9.2 40.2 + 8.7 0.51
Male, n (%) 18 (75%) 16 (67%) 0.53
Mechanism of Injury, n (%) 0.62
- Fall from height 17 (71%) 15 (63%)
- Road traffic accident 7 (29%) 9 (37%)
Sanders Classification, n (%) 0.48
- Type 11 10 (42%) 12 (50%)
- Type 11 12 (50%) 10 (42%)
- Type IV 2 (8%) 2 (8%)
Baseline Bohler’s Angle (°), 152441 14.8+3.9 0.72
mean = SD

The study included 48 patients with
intra-articular calcaneal fractures, evenly
distributed between operative (n=24) and
conservative (n=24) treatment groups. Both
groups were well-matched in terms of age
(operative: 38.5+9.2 years vs conservative:
40.2+8.7 years, p=0.51), gender
distribution (75% vs 67% male, p=0.53),
and mechanism of injury (71% vs 63% falls

from height, p=0.62). Fracture severity as
per  Sanders classification showed
comparable distribution between groups
(Type 1I: 42% vs 50%; Type III: 50% vs
42%; Type IV: 8% in both, p=0.48), with
similar baseline Bohler's angles (15.2°+4.1
vs 14.8°£3.9, p=0.72), confirming proper
randomization.

Table 2: Functional and Radiographic Outcomes at 12 Months

Outcome Measure Operative Group Conservative Group p-

(n=24) (n=24) value

AQOFAS Score, mean = SD 82.5+8.2 68.3+10.4 0.02
VAS Pain Score, mean + 21+13 45+1.8 <0.01

SD
Bohler’s Angle (°), mean 28.0+4.0 18.2+6.1 <0.01
+SD
Subtalar Arthritis, n (%) 1 (4%) 5(21%) 0.04
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At 12-month  follow-up, the
operative group demonstrated significantly
better functional outcomes with higher
mean AOFAS scores (82.5+£8.2 vs
68.3+£10.4, p=0.02) and lower pain scores
(VAS 2.1£1.3 vs 4.5£1.8, p<0.01).
Radiographic assessment revealed superior

restoration of calcaneal anatomy in surgical
patients, with significantly better Bohler's
angle correction (28.0°+4.0 vs 18.2°+6.1,
p<0.01). The conservative group showed
higher incidence of subtalar arthritis (21%
vs 4%, p=0.04), suggesting better joint
preservation with operative management.

Table 3: Complications and Adverse Events

C . Operative Group Conservative Group p-
Complication (n=24) (n=24) value
Wound Infection, n (%) 3 (12.5%) 0 (0%) 0.07
Hardwar((e(;r)rltatlon, n 1 (4%) N/A )
0
Malunion, n (%) 0 (0%) 4 (16.7%) 0.03
Persistent Pain, n (%) 2 (8.3%) 6 (25%) 0.04

While operative treatment yielded
better functional outcomes, it was
associated with a 12.5% wound infection
rate (3 cases) compared to none in the
conservative  group  (p=0.07). The
conservative approach showed higher rates
of malunion (16.7% vs 0%, p=0.03) and
persistent pain (25% vs 8.3%, p=0.04).
Hardware irritation occurred in one surgical
case (4%). These findings demonstrate a
trade-off between superior
anatomical/functional results with surgery
versus lower acute complications with
conservative care, though with greater
long-term morbidity in the latter group.

4. Discussion

The findings of this study
demonstrate that operative management of
intra-articular calcaneal fractures yields
superior functional outcomes compared to
conservative treatment, as evidenced by
significantly higher AOFAS scores (82.5
vs. 68.3, *p* = 0.02), reduced pain levels
(VAS 2.1 vs. 4.5, *p* < 0.01), and better
restoration of Bohler’s angle (28° ws.
18°, *p* < 0.01). These results align with
previous studies supporting surgical
intervention for displaced intra-articular
fractures. Buckley et al. (2002), in a
landmark randomized controlled trial
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(RCT), reported that while not all patients
benefited equally from surgery, those with
mild-to-moderate displacement (Sanders
[I-IIT) had significantly better outcomes
with ORIF, particularly in terms of subtalar
motion and return to work.” Similarly,
Zhang et al. (2016), in a meta-analysis of
1,854 fractures, found that operative
treatment led to better anatomical
reduction, lower arthritis rates, and
improved long-term function, though with
a higher risk of wound complications—a
finding consistent with our 12.5% infection
rate in the surgical group.®

Despite these advantages, the
higher complication rates associated with
surgery (particularly wound infections and
hardware irritation) cannot be overlooked.
Our results corroborate those of Agren et al.
(2013), who reported a 20% wound
complication rate in surgically treated
calcaneal fractures, emphasizing the need
for careful patient selection, meticulous
surgical technique, and optimal soft-tissue
management.” Interestingly, while our
conservative group avoided acute surgical
risks, they exhibited higher rates of
malunion (16.7%), persistent pain (25%),
and subtalar arthritis (21%), reinforcing
that non-operative management may lead to
inferior long-term outcomes in displaced
fractures. This mirrors findings from
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Ibrahim et al. (2007), who observed that
non-operatively treated patients had a 30%
risk of requiring late subtalar fusion due to
post-traumatic arthritis. '°

A critical consideration emerging
from this study is the importance of
individualized treatment. While ORIF
appears advantageous for younger, active
patients with displaced fractures (Sanders
II-11T), conservative management may still
play a role in low-demand patients, those
with medical comorbidities, or minimally
displaced fractures. Future research should
focus on refining patient selection criteria,
optimizing surgical approaches to minimize
complications, and investigating novel
techniques (e.g., minimally invasive
fixation, biologics) to further improve
outcomes.

5. Conclusion

This study demonstrates
that operative management of displaced
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