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Introduction: Minimally invasive plate osteosynthesis (MIPO) has been proven to be better than open reduction and internal fixation (ORIF) 
for treating various long bone fractures. However, there are not many studies on distal fibula fracture treatment by MIPO. This study compares 
the clinical and radiological outcomes and quality of life of the MIPO with ORIF in the treatment of fractures of the distal fibula within a 6-month 
follow-up.
Materials and Methods: Patients undergoing MIPO (n = 27) and ORIF (n = 30) for distal fibula fractures (Danis-Weber type B and C) 
treatment from 2023 to 2024 were compared. All distal fibular fractures that were planned for surgical treatment (Danis-Weber type B and Danis-
Weber type C) were incorporated (ORIF n = 30, MIPO n = 27). Post-operative pain was evaluated using a Visual Analog Scale (VAS), while 
quality of life was measured using SF-12 scores preoperatively and postoperatively. Complications such as infections and non-union were also 
assessed alongside radiological outcomes.
Results: The complication rate was higher in the ORIF group (30%) in comparison with the MIPO group (22.2%). Specific complications such 
as non-union, infections, and post-operative pain at the 24th week were more frequent in the ORIF group. The MIPO group showed better 
physical and mental SF-12 scores at various follow-ups. In addition, tibiofibular overlap was significantly lower in the ORIF group, while other 
radiological measures were similar across the two groups.
Limitations: This study has several limitations. First, it is retrospective in design, which inherently limits the ability to establish causal 
relationships between surgical technique and outcomes. Retrospective data collection may be influenced by recall bias, incomplete 
documentation, and selection bias, which may affect the reliability of findings. Second, the sample size is relatively small (n = 57; MIPO = 27, 
ORIF = 30), which restricts the statistical power to detect significant differences, especially for rare complications. Therefore, the results may not 
be generalizable to a broader population. Third, the follow-up duration is limited to 6 months. This period may be inadequate to evaluate long-
term outcomes such as hardware failure, post-traumatic arthritis, late soft-tissue irritation, or the need for implant removal. Fourth, although the 
study focused on Danis-Weber Type B and C fractures, no further stratification or subgroup analysis was performed based on fracture 
complexity, comminution, or associated injuries, which could act as confounding variables. Fifth, the study lacks randomization, which can 
introduce selection bias. The decision to use MIPO or ORIF may have been influenced by surgeon preference or patient-specific factors such as 
soft-tissue condition or comorbidities. Sixth, the outcome assessors were not blinded to the surgical method, potentially introducing observer 
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Introduction
Fractures of the ankle are one of the most prevalent fractures to 
be managed by orthopedic surgeons [1]. It is mainly treated 
through open reduction and internal fixation (ORIF) [2].
Ankle fracture involving the distal fibula is difficult to treat due 
to associated comminution, fracture dislocation, and soft-tissue 
involvement [3,4].
Numerous articles had shown that harm occurred in soft-tissue 
around the fracture in the traditional surgical method, thus 
proving the importance of maintaining biological status [5,6,7].
Minimally invasive plate osteosynthesis (MIPO) maintains 
vascular supply by perforating artery and nutrient artery more 
than the conventional open method [8,9,10].
MIPO provides a better surgical access point and lessens the 
invasiveness. The success rate of MIPO increased with the 
introduction of the new angular stable screw-plate systems 
[7,11].
There are some drawbacks of MIPO concerning the inability of 
direct visualization and manipulation of fracture [11], but it has 
fracture healing similar to ORIF with less incidence of 
non-union [3,12,13,14].
There have been many studies in the last decade showing 
the outcome of MIPO in femoral and tibial fractures, but 
only a few studies discuss the effect of MIPO in the 
treatment of distal fibula fractures [2,3,5,6,7]. Only two 
of those studies compare with MIPO and ORIF.
These studies showed surgery-related complications 
such as non-union, infection, and delayed wound healing 
were lower among the MIPO group than the ORIF 
group.
Few studies compare the quality of life of patients 
undergoing two procedures in the post-operative period.
This retrospective study was done to compare post-
operative pain, complications, and quality of life in the 

post-operative period in both MIPO and conventional ORIF 
for treating fractures of the distal fibula (Danis-Weber type B 
and C).
The hypothesis suggested that MIPO might lead to better 
outcomes both clinically and radiologically, with lower 
complication rates, and better quality of life compared to ORIF. 
This study was done to provide more evidence to answer this 
question.

Materials and Methods
This retrospective analysis was conducted at Nil Ratan Sircar 
Medical College and Hospital in Kolkata, West Bengal. The 
study received approval from the Institutional Ethics 
Committee and adhered to strengthening the reporting of 
observational studies in epidemiology guidelines [15].
Patients undergoing MIPO and ORIF for treatment of a distal 
fracture of the fibula between 2023 and 2024, who gave consent, 
were included in the study. The patients were then included in 
groups according to the surgery techniques used for treatment 
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bias in evaluating clinical and radiological outcomes. Seventh, while VAS and SF-12 were used for quality-of-life and pain assessments, validated 
ankle-specific scores such as the Olerud-Molander Ankle score or the American Orthopaedic Foot and Ankle Society score were not included. 
Eighth, radiological evaluation relied solely on plain radiographs and did not compare with the contralateral side. Advanced imaging such as 
magnetic resonance imaging or computed tomography was not routinely used, which could underestimate syndesmotic injuries. Ninth, the 
study was conducted at a single tertiary care center. Thus, its findings may not be representative of outcomes in other institutions with differing 
resources and levels of surgical expertise. Tenth, no cost-effectiveness analysis was performed. Although MIPO may require specialized 
instruments and training, the economic viability of adopting this approach, especially in resource-limited settings, was not assessed. Eleventh, 
while a standardized rehabilitation protocol was followed, adherence to the protocol by patients was not reported, and could influence outcomes 
such as functional recovery and pain. Twelfth, no subgroup analysis was conducted based on patient age, comorbidities (e.g., diabetes, vascular 
disease), or bone quality (e.g., osteoporosis), all of which can impact healing and complication rates. Finally, many observed outcome differences 
were not statistically significant, possibly due to limited sample size, even though they may have clinical relevance. In addition, the study does not 
account for the surgeon’s learning curve, which could have affected the operative efficiency or complication rates.
Conclusion: In this study, MIPO was better than ORIF in terms of the overall complication rate in the treatment of distal fibula fractures.
Keywords: Fibula, open reduction and internal fixation, minimally invasive percutaneous plate osteosynthesis.

Figure 1: Comparison of post-operative pain (Visual Analogue Scale Score) between 
both surgical group.
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to compare the outcome.
Fractures were categorized with the Danis-Weber 
classification as mentioned by both the orthopedic 
trauma association and the Arbeitsgemeinschaft für 
Osteosynthesefragen (AO Foundation) [16,17].
All distal fibular fractures requiring surgical 
treatment, specifically Danis-Weber type B 
fractures and Danis-Weber type C fractures, were 
included in the study.
Patients with complex Pilon fractures (AO type 43 
C3), Maisonneuve fractures (AO type 44 C3), 
fractures in both legs, and patients who had prior 
surgery at the fracture site were excluded. Patients 
with existing conditions that could potentially 
affect the recovery and functional outcomes, such 
as congenital malformations or neurological 

disabilities, or open fractures, were also excluded.
In total, 57 patients meeting the inclusion and 
exclusion criteria were added to the study. The 
pre-operative demographic and clinical findings 
of the two groups are expressed in Table 1.
Patients were evaluated for post-operative pain 
using a Visual Analog Scale (VAS), categorized 
into four groups: “no pain” (VAS = 0), “low” (VAS 
= 1–3), “moderate” (VAS = 3–5), and “severe” 
(VAS = 5–10) [18].
The quality of life for patients was measured by 
using the SF-12 survey, which measures both 
physical and mental health [19].

Description of surgical technique 
The incision for MIPO was significantly smaller 

than for ORIF.
Recommendations from the AO Foundation were 
followed for both surgical procedures [20]. Surgery 
was performed after soft-tissue swelling subsided, 
and in cases of severe trauma or subluxation, a 
temporary external fixator was used.
Patients were positioned supine on a radiolucent 
table, with all fixator components removed when 
applicable. In the ORIF group, skin was incised near 
the lateral part the fibula, allowing for fracture 
reduction with Weber clamps and insertion of a lag 
screws if necessary. Plates were applied using several 
types based on fracture morphology and bone 
quality.
For the MIPO group, plate size was predetermined 
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Figure 2: Comparison of SF-12 of post-operative pulmonary complications in post-operative 
period between both groups.

Figure 3: Comparison of SF-12 of mental component summary in post-operative period 
between both groups.

Figure 4: Comparison of post-operative complications.
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from pre-operative planning. A tourniquet was applied, and a 
small incision was made to place the locking drill sleeve for 
plate, which was pushed subcutaneously along the fibula. 
Fracture reduction was assessed fluoroscopically, and if 
necessary, closed reduction was performed. After fixing the 
plate with locking screws, syndesmotic stability was tested, and 
if instability was present, screws were used for stabilization. A 
stress radiograph was taken, and if 5 mm or more is exceeded in 
the medial clear space, a deltoid ligament repair was conducted. 
Skin was sutured at end of procedure.

Post-operative management
The same post-operative follow-up and rehabilitation practice 
was followed among both groups. In all cases, after stabilization 
of the ankle using a VACOPed walker (Oped, Cham, 
Switzerland), the foot was positioned at a 90° angle. For the first 
6 weeks, partial weight bearing with a maximum load of 15 kg 
was allowed. If the wound healed properly, training 
for range of motion began after 2 weeks. After 6 weeks 
of operative, if fractures radiologically consolidated, 
full weight bearing was allowed. For cases involving 
trans-syndesmotic fixation, after 10–12 weeks of 
surgery, the screws were removed.

Follow-up
Clinical follow-up examination, pain scores (VAS) 
and quality of life (SF-12 pcs and SF-12 mcs) were 
recorded on day 0, day 15, 6 weeks, 12 weeks, and 24 
weeks. During the 6-week follow-up, radiologic 
examination was done. Time was measured from 
incision to wound closure was considered as the total 
operation time, and the length of hospital stay post-

surgery was also recorded.
Post-operative complications were noted and 
mentioned as nonunion, infections due to 
fractures, and delayed wound-healing. A non-
union was characterized as a fracture that 
remained unhealed for 3 consecutive months 
[21].
Fractures were examined for healing by both the 
operating surgeon and a trained radiologist using 
plain radiographs. The lack of pain while bearing 
weight, along with the bridging of at least three 
out of four cortices in both anteroposterior and 
lateral views, was regarded as an indication of 
bone healing. In cases of confusion, a computed 
tomography scan was performed. Disagreements 
were discussed between both parties to reach an 
agreement.

To evaluate radiological findings in post-operative, follow-up, 
mortise view was used to compare factors such as the talocrural 
angle, clear spaces, tibiofibular overlap, and talar tilt angle across 
both procedures.

Statistical analysis
Ms Excel and the Statistical Package for the Social Sciences 
(SPSS) (IBM SPSS Statistics for Windows, Version 16.0. 
Armonk, NY: IBM Corp.) were utilized for management and 
statistical analysis of data.  Continuous values were 
demonstrated in mean and standard deviations, and a two-
tailed unpaired t-test was used to compare between groups with 
two different procedures. Discrete variables were shown as 
frequencies and percentages, and the Chi-square test (χ2) was 
used to differentiate between two groups. The alpha level for all 
tests was set at 0.05 to become a statistically significant 
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Figure 5: Comparison of intraoperative factor.

Figure 6: Post-operative clinical and radiologic measures.
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threshold and expressed in P<0.05 when statistically 
significant. For this analysis, an alpha level of 5% and a power of 
80% was set.

Results

Post-operative pain assessment
On post-operative day 0 (POD 0), all patients in the ORIF 
group and nearly 90% in the MIPO group reported severe pain. 
By day 15, about half of the ORIF group and over 90% of the 
MIPO group experienced severe to moderate pain, with a 
significant difference (P = 0.004). However, by the 6th, 12th, 
and 24th weeks, the trend reversed, showing nearly 40% with 
post-operative pain in the ORIF group and around 20% in the 
MIPO group at 24 weeks, though this difference was not 
statistically significant (Table 2 and Fig. 1).

Quality of life assessment
The ORIF group had a lower physical and mental SF-12 score at 
all post-operative follow-up periods and at POD 0 and the 24th 

week, though the difference was statistically insignificant 
(Table 3, Fig. 2 and 3).

Complications
Surgery-related complications such as non-union, prolonged 
wound healing, and wound infection were more common 
among the ORIF group, but the difference was insignificant. 
The total sequelae or complications were lower in the MIPO 
group (22.2% versus 30%), but not significantly (Table 4 and 
Fig. 4).

Intra-operative factors
The mean blood loss during operation was higher in the ORIF 
group- 53.87 ± 5.16 mL versus 18.33 ± 4.23 mL in the MIPO 
group and statistically significant (P < 0.001). Similarly, the 
mean operative time was significantly higher among the ORIF 
group than the MIPO group (47.6 ± 8.72 min versus 21.4 ± 5.01 
min, P < 0.001). The duration of hospital stay was also more in 
the ORIF group compared to the MIPO group (5.73 ± 1.01 

Figure 7: Incision of minimally invasive percutaneous plate osteosynthesis versus open.

Figure 8: Pre-operative and immediate post-operative in a patient where minimally invasive percutaneous plate osteosynthesis fixation was done.
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days vs. 5.59 ± 0.97 days), though it was not significant (Table 5 
and Fig. 5).

Post-operative clinical and radiologic outcomes
The duration for complete weight bearing was similar among 
the ORIF and MIPO group (7.8 ± 0.407 weeks vs. 7.78 ± 0.423 
weeks). Radiological outcomes such as talocrural angle (77.08 
± 1.70° vs. 77.06 ± 1.71°), lateral clear space (4.86 ± 0.18 mm vs. 
4.83 ± 0.21 mm), medial clear space (2.95 ± 0.23 mm vs. 2.97 ± 
0.21 mm), and talar tilt angle (1.13±0.094° vs. 1.12 ± 0.105°) 
were also similar between both (ORIF and MIPO) groups. 
Only tibiofibular overlap had significant difference between 

two groups (2.66 ± 0.18 mm vs. 3.39 ± 0.15 
mm, P < 0.001) (Table 6 and Fig. 6).  The 
incision for MIPO was significantly smaller 
than for ORIF (Fig. 7). A representative case of 
MIPO fixation is shown in pre- and immediate 
post-operative radiographs (Fig.  8).

Discussion
The most important finding of the present 
study was that MIPO was better than ORIF in 
terms of the overall complication rate (22.2% 
vs. 30%) in the treatment of distal fibula 
fractures. Surgery-related complications such 
as non-union, prolonged wound healing, and 
wound infection were more common in the 

ORIF group, but the difference was statistically insignificant. By 
the 24th week, nearly 40% had post-operative pain in the ORIF 
group, whereas only around 20% in the MIPO group, though 
this difference was statistically insignificant. The ORIF group 
had a lower physical and mental SF-12 score at all post-
operative follow-up periods and POD 0 and the 24th week, 
though the difference was statistically insignificant. Typical 
wound complications seen in the ORIF group are illustrated in 
Fig. 9.
Time for operation, duration of stay, and intraoperative blood 
loss were lower in the MIPO group. All radiographic findings 
after the operation, except for the tibiofibular overlap, were 

similar in both groups.
MIPO maintained biological  status  in f racture 
management; it has been successfully employed in various 
long bone fractures [2,3,7,12,13,22-30].
In the open method, wound complications are one of the 
most common problems. Soft-tissue complications were 
ranging from 9% to 22% [2,4,7,31]. In older patients, soft-
tissue complication is almost 40% [5].
MIPO has decreased the incidence of soft-tissue 
complications.
So far, only a few articles have investigated MIPO in distal 
fibula fractures.
Krenk et al., [3] showed in a case series consisting of 19 
complex ankle fractures managed by MIPO did not suffer 
from any soft-tissue complications while healing.
Hess and Sommer showed that MIPO was used in 20 distal 
fibular injuries complicated with soft-tissue involvement, 
and 17 recovered without any further complications [6].
Iacobellis et al., showed in their study that the ORIF group 
had five cases of wound complications compared to none 
among the MIPO cases [7].

Figure 9: Wound complications in a patient where open reduction and internal fixation were done.

Table 1: Demographic and clinical data  at baseline

Factor MIPO (n=27) 
(%)

ORIF (n=30) 
(%)

t/?2 test P-value

Age 41.48- 10.1 40- 5.9 0.685 0.496

Male (n=40) 14 (52) 26 (87) 8.23 0.004

Mode of injury 
(RTA) (n=43)

23 (85.2) 20 (66.7) 4.73 0.193

OTA/AO type

4F3B (n=31) 11 (40.7) 20 (66.7) 3.85 0.05

4F3A (n=26) 16 (59.3) 10 (33.3)

Fracture classification (Dennis -Weber)

Type B (n=25) 12 (44.4) 13 (43.3) 0.007 0.933

Type C (n=32) 15 (55.6) 17 (56.7)

Associated 
injury

20 (74) 30 (100) 8.867 0.003

SF-12 PCS 43.11- 2.7 43.67- 2.6 -0.783 0.437

SF-12 MCS 48.3- 2.5 48.78- 1.94 -0.793 0.431

Pre-operative VAS score (pain)

Low 8 (29.2) 2 (6.7) 6.85 0.033

Moderate 15 (55.6) 17 (56.7)

Severe 4 (14.8) 11 (36.6)

MIPO: Minimally invasive plate osteosynthesis, ORIF: Open 
reduction and internal fixation, VAS: Visual Analog Scale



A study done by Marazzi et al., showed the ORIF group had a 
significantly higher number of complications than in the MIPO 
group (37% vs. 14%, P = 0.029), and complications of wound 
healing such as infection, skin necrosis, and non-union, were 
less in the MIPO group, even though it was not statistically 
significant [2].
The present study had 57 distal fibular fracture cases, of which 
30 were treated with ORIF and 27 were treated with MIPO in a 
single institution. The findings in the present study were similar 
to previous studies. Wound-related complications like non-
union, prolonged wound healing, and wound infection were 
more common in the ORIF group. The ORIF group had a 
higher total complication rate, but the difference was not 

statistically significant.
In a study done by Marazzi et al., 26% of patients in the ORIF 
group and 17% of patients in the MIPO group suffered from 
post-operative pain [2].
Brown et al., showed that after ORIF, in a follow-up period 
averaging 27 months, 31% of patients experienced considerable 
pain due to the hardware, while 17% had their hardware taken 
out [32].
In the study, all patients in the ORIF group and approximately 
90% of those in the MIPO group mentioned experiencing 
severe pain on POD 0. By day 15, about half of the ORIF group 
and over 90% of the MIPO group reported pain that was severe 
to moderate (P = 0.004). However, at weeks 6, 12, and 24, nearly 
40% of the ORIF group continued to experience pain, 
compared to around 20% in the MIPO group at week 24. This 
difference in pain levels was not statistically significant. These 
findings were similar to the previous studies.
Marazzi et al., showed that all post-operative radiologic 
measurements in both the MIPO and ORIF groups were within 
the normal range, and al l  post-operative radiologic 
measurements, except the tibiofibular overlap, were within 
normal ranges in both groups [2]. These findings were 
consistent with the present study.
The study by Hermans et al., showed that syndesmotic injury 
did not correspond with tibiofibular overlap. Normal radiologic 
measurements could include syndesmotic injury, but abnormal 

radiologic measurements always indicate 
syndesmotic injury [33]. Nielson et al., 
showed there was no association between the 
t i b i o f i b u l a r  c l e a r  s p a c e  a n d  o v e r l a p 
measurements on magnetic resonance imaging 
scans in syndesmotic injury [34].
Sowman et al., showed that only 1.23% of the 
sample populat ion w ithout any ankle 
pathology, had no overlap between tibia and 
f ibula  [35].  The normal  value of  the 
tibiofibular overlap should be greater than or 
equal to 1 mm [36]. Hence, measurement in 
both groups in the present study was normal.
The present study showed that patients in the 
MIPO group require lesser duration for 
complete weight bearing than patients in the 
ORIF group (7.8 ± 0.407 weeks vs. 7.78 ± 
0.423 weeks), but it was not significant.
A study done by Iacobellis et al., showed the 
functional assessment done by Olerud and 
Molander was 87.4 points in the ORIF group 
(80–100) and 95.6 in the MIPO group 
(82–100).
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Table 2: Incidence of post -operative pain

Post-
operative 

period

Post-
operative 

pain

MIPO (n=27) 
(%)

ORIF (n=30) 
(%)

?2 P-value

POD 0 Moderate 3 (11.1) 0 3.52 0.061

Severe 24 (88.9) 30 (100)

POD 15 Low 2 (7.4) 14 (46.7) 10.85 0.004

Moderate 22 (81.5) 14 (46.7)

Severe 3 (11.1) 2 (6.6)

6th week Low 27 (100) 28 (93.3) 1.865 0.172

Moderate 0 2 (6.7)

12th week VAS score 1.296±0.465 1.3±0.466 -0.03 0.976

24th week No 22 (81.5) 19 (63.3) 2.318 0.128

Low 5 (18.5) 11 (36.7)

MIPO: Minimally invasive plate osteosynthesis, ORIF: Open reduction 
and internal fixation, POD: Post -operative day

Table 3: Comparison of quality of life in post -operative period

SF-12 score MIPO (n=27) ORIF (n=30) t-test P-value

SF-12 PCS at POD 0 44.33±1.78 44.13±1.995 0.398 0.692

SF-12 PCS at POD 15 46.89±2.8 46.43±2.8 0.611 0.544

SF-12 PCS at 6th week 52.67±1.84 51.83±1.42 1.93 0.059

SF-12 PCS at 12th 
week

55.9±1.59 55.5±2.12 0.781 0.438

SF-12 PCS at 24th 
week

58.07±2.29 57.33±2.05 0.942 0.35

SF-12 MCS at POD 0 49.3±2.9 48.7±2.05 0.949 0.35

SF-12 MCS at POD 15 54.37±1.36 55.17±1.89 -1.8 0.077

SF-12 MCS at 6th 
week

62.44±1.9 62.53±1.8 -0.18 0.857

SF-12 MCS at 12th 
week

62.93±1.33 63.00±1.72 -0.18 0.858

SF-12 MCS at 24th 
week

64.85±2.38 64.43±2.10 0.706 0.483

MIPO: Minimally invasive plate osteosynthesis , ORIF: Open reduction and internal 
fixation, POD: Post -operative day



The mean intraoperative blood loss was significantly higher 
among the ORIF group at 53.87 ± 5.16 mL compared to 18.33 ± 
4.23 mL among the MIPO group (P < 0.001). The ORIF group 
also had a longer operative time (47.6 ± 8.72 minutes vs. 21.4 ± 
5.01 min, P < 0.001). The duration of hospital stay was higher in 
the ORIF group (5.73 ± 1.01 
days vs. 5.59 ± 0.97 days), but it 
was not significant. Previous 
studies showed similar findings 
[2,7].
The ORIF group had a lower 
physical and mental SF-12 score 
at all post-operative follow-up 
periods and at POD 0 and the 
2 4 t h  w e e k ,  t h o u g h  t h e 
difference was not statistically 
significant.
Brown et al., showed that after 
ORIF, SF-36 scores at final 

follow-up were significantly higher for patients 
with no pain than those with pain overlying 
their lateral hardware [32].
The main limitation of this study is that it is a 
retrospective design with a short follow-up of 6 
months, which prevents assessment of any 
long-term functional outcome, complications, 
and patient-reported complaints. In addition, 
the small patient number and the mix of 
fracture severities could confound results, 
although these fracture types were evenly 
represented in both groups. The post-
operative radiographic comparisons with the 
opposite side were not done, which is also a 
limitation of the study. For gathering further 
ev idence,  studies  w ith  a  prospect ive 
r a n d o m i z e d  c o n t r o l l e d  d e s i g n  w i t h 
standardized post-operative evaluations and 
s p ec i f i c  f u n c t i o na l  s co re s  s h o u l d  b e 
conducted.

Conclusion
The present study concluded that the MIPO 
technique for treating distal fibular fractures 
was better ORIF in terms of post-operative 
p a i n  i n  f o l l o w - u p ,  c o m p l i c a t i o n s , 
intraoperative blood loss, operative time, 
hospital stay, post-operative clinical (duration 
of complete weight bearing), radiological 
outcome, and quality of life.

These findings require further study and discussion to provide 
more substantial evidence. The results of this study indicate that 
MIPO may be a better technique compared to ORIF for treating 
distal fibula fractures. However, this observation should be 
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Table 5: Intraoperative factor

MIPO 
(n=27)

ORIF (n=30) t-test P-value

Blood loss 
(mL)

18.33±4.23 53.87±5.16 -28.24 0

Operative time 
(min)

21.4±5.01 47.6±8.72 -13.69 0

Length of stay 
(days)

5.59±0.97 5.73±1.01 -0.534 0.596

MIPO: Minimally invasive plate osteosynthesis , ORIF: Open 
reduction and internal fixation, POD: Post-operative day

Table 4: Comparison of post -operative complications

Post-operative 
complications

MIPO (n=27) 
(%)

ORIF (n=30) (%) ?2-test P-value

Ankle stiffness 1 (3.7) 0 1.13 0.288

CRPS 1 (3.7) 2 (6.7) 0.25 0.616

Non-union 0 1 (3.3) 0.916 0.339

Prolonged wound 
healing

0 2 (6.7) 1.865 0.172

Wound infection 0 1 (3.3) 0.916 0.339

Depression 2 (7.4) 0 2.3 0.129

Gastro -intestinal 
disturbances

2 (7.4) 1 (3.3) 0.47 0.49

Sleep disorder 0 2 (6.7) 1.87 0.172

Total complication 6 (22.2) 9 (30) 0.443 0.506

Table 6: Post-operative clinical and radiologic measures

MIPO (n=27) ORIF (n=30) t-test P-value

Complete weight 
bearing (weeks)

7.78±0.423 7.8±0.407 -0.202 0.841

Talocrural angle (º) 77.07±1.71 77.06±1.70 0.022 0.986

Lateral clear space 
(mm)

4.83±0.21 4.86±0.18 -0.74 0.463

Medial clear space 
(mm)

2.97±0.21 2.95±0.23 0.409 0.684

Tibiofibular overlap 
(mm)

3.39±0.15 2.66±0.18 16.48 0

Talar tilt angle (º) 1.12±0.105 1.13±0.094 -0.168 0.867
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