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INTRODUCTION 

Distal tibial fractures are a common injury, representing 

approximately 7% of all fractures, and can result in 

significant morbidity and disability. These fractures are 

most often caused by high-energy trauma such as falls, 

motor vehicle accidents, and sports injuries.  

Treatment for distal tibial fractures include non-operative 

management with casting or bracing and operative 

management with external fixators, closed reduction and 

nailing and ORIF using plates and screws. ORIF is the 

most common surgical technique which involves making 

an incision over the fracture site, reducing the fracture, and 

fixing it with plates and screws but requires extensive soft 

tissue dissection, which can result in complications such 

as wound healing problems and infection.3-5 

The management of tibial fractures is influenced greatly 

by associated soft tissue injury. The tibia is more often 

involved in open fractures than many other bones because 

of its subcutaneous nature. Historically, wound 

complications have been documented to be as high as 36% 

after ORIF of the distal tibia and pilon fractures, with 

infections reported as high as 37% to 55%.4,6 

MIPO involves using a limited incision to place a plate on 

the bone and then passing screws through the plate to 

stabilize the fracture (Figure 1). This technique had several 

advantages over traditional ORIF, including less soft tissue 
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injury, less blood loss, faster return to function and lower 

risk of infection.7  

 

Figure 1: Incision in MIPO plating. 

The goal of the MIPO technique is to apply stable plate 

fixation, maintain the fracture biology, and respect the soft 

tissues. Vascular injection studies have demonstrated the 

preservation of blood supply to the bone after MIPO of the 

distal tibia when compared with open techniques.8 Studies 

have shown that the extra osseous blood supply is better 

preserved when the plate is applied in this fashion, and it 

facilitate fracture union, decrease problems with infection, 

and minimize the need for bone grafting.8  

Aim of study to experience with MIPO for distal tibial 

fractures, including patient outcomes and complications. 

We hypothesize that MIPO will result in good patient 

outcomes and a low rate of complications.  

METHODS 

The present retro-prospective observational study was 

conducted at the department of orthopaedics, Bharati 

hospital and research centre, Pune, India. The study was 

approved by institutional ethics committee meeting held 

on 7th December 2020 with reference ID 

BVDUMC/IEC/128. The study population included 

patients attending the inpatient and outpatient departments 

of the Orthopaedics department of Bharati hospital with 

distal tibial fractures of which prospective cases were 

taken from September 2020 to April 2022. Retrospective 

cases were taken from May 2017 to September 2020.  

The sample size was estimated to be 37 patients, between 

the age group 18 to 80 years, who were diagnosed with 

distal tibia fractures and treated with MIPO. Patients with 

compound fractures were excluded from study.  

The surgical technique used was MIPO, and data 

collection included patient demographics, fracture 

characteristics, surgical details, and postoperative 

outcomes at 6 weeks, 3 months, and 6 months after 

surgery. Functional assessment was performed using the 

American foot and ankle score. Radiological assessment 

was performed by x-ray for union, deformity, implant 

failure, and loss of fixation. Any implant-related problems 

were also assessed.  

Statistical analysis was performed using SPSS version 

26.0 software. The means were compared using the student 

't' test and a p value less than 0.05 was considered 

statistically significant.  

RESULTS 

A total of 43 patients with distal tibia fractures were 

included, of which follow-up of 5 patients was lost. So, a 

total of 38 patients were included in the present study with 

a mean age of 44.36±15.22 years, ranging from 18 to 77 

years. Distribution of patients according to gender is 

shown in Table 1. Associated fibula fractures were noted 

in 34 patients.  

Table 1: Gender distribution. 

Variables N Percentage (%) 

Female 12 31.58 

Male 26 68.42 

Total 43 100.0 

The distribution of patients according to comorbidities is 

shown in Table 2. The mode of injury is depicted in table 

3 respectively. Fractures were reported by means of 

duration of hospital stay, AOFAS scoring at 6 weeks, 3 and 

6 months, and time of union in weeks, shown in Table 4. 

The mean duration of hospital stay was 12.71±4.83 days, 

ranging between 6 to 23 days. The AOFAS score at 3 and 

6 months was 54.71±6.37 and 68.87±8.24, respectively. 

The difference in the AOFAS between 3 and 6 months was 

significant (p<0.0001). The time required for union in 

weeks was 18.61±4.26 weeks.  

Table 2: Comorbidities. 

Variables N Percentage (%) 

Diabetes 9 23.7 

Hypertension 9 23.7 

Hypothyroidism 4 10.5 

Table 3: Mode of injury. 

Variables N Percentage (%) 

Road traffic accident 20 52.6 

Domestic fall 8 21.1 

Twisting injury 8 21.1 

Assault 1 2.6 

Fall of heavy object 1 2.6 

Total 38 100.0 
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Table 4: Outcomes. 

Variables Mean 
Std. 

deviation 
  P value 

Duration of 

hospital stay 
12.71 4.83 

<0.0001 

AOFAS at 3 

months 
54.71 6.37 

AOFAS at 6 

months 
68.87 8.24 

Time of union 

(weeks) 
18.61 4.26 

The complications reported in the study are depicted in 

Table 5. There were a total of 15 (34.88%) patients who 

reported having one or more complications of which 

commonest complication was deep infection (Figure 2) 

noted in 6 (15.8%) of patients, followed by skin necrosis 

in 5 (13.2%), delayed union in 4 (10.5%), and ankle 

stiffness in 3 (7.9%) patients. Out of the total of 15 patients 

who reported having complications, in 7 (46.67%) 

patients, the implants were removed, while in 8 were not. 

Table 5: Complications. 

Variables N Percentage (%) 

Ankle stiffness 3 7.9 

Deep infection 6 15.8 

Delayed union 4 10.5 

Skin necrosis 5 13.2 

 

Figure 2: Surgical site wound with exposed implant. 

The culture and sensitivity were done in 11 (25.58%) 

patients out of 43. Total 5 patients (55.6%) show no 

growth in culture. There was 1 (11.1%) case each of 

coagulase-negative Staphylococcus aureus, MRSA, 

MSSA, and MSSA with E. coli.  

DISCUSSION 

Distal tibia fractures are difficult to manage due to poor 

muscle cover, compromised vascularity, and proximity to 

the ankle, resulting in complications such as non-union, 

mal-union, and infection.9 Surgical management remains 

the primary treatment for these fractures, as it provides a 

better outcome and faster return to full function.10 

Different osteosynthesis techniques can be used, such as 

ORIF, external fixation, intramedullary nailing, or MIPO, 

each with its advantages and disadvantages.11 Despite 

surgical advancements, complications still affect a 

significant number of patients, with rates ranging from 20-

50%.4,12,13  

MIPO is a successful technique for treating distal tibia 

fractures. It uses an indirect reduction technique and 

smaller incisions, reducing the risk of complications such 

as infections and wound dehiscence. Studies have shown 

that MIPO can reduce the risk of non-union and superficial 

infections.14 

Road traffic accidents were the most common cause of 

injury in the present study, similar to the findings of 

Shobha et al and Lakhotia et al.15,19  

We reported a mean hospital stay of 12.71±4.83 days and 

required an average of 18.61±4.26 weeks for the union to 

occur. The findings suggest that patients with this 

condition can expect to have a relatively long hospital stay 

and recovery period, but can ultimately experience 

significant improvements in foot and ankle function over 

time.  

The AOFAS score is a commonly used scoring system to 

evaluate the functional outcome of foot and ankle surgery, 

and in this study, we found a significant improvement in 

AOFAS scores between the 3- and 6-month follow-up 

points. The mean AOFAS score at 3 months was 

54.71±6.37, which improved to 68.87±8.24 at 6 months, 

the improvement was significant, indicating a high level of 

confidence in the result. This suggests that patients 

undergoing MIPO can expect to experience a significant 

improvement in foot and ankle function over the first six 

months following surgery. However, it is important to note 

that individual results may vary.  

In the world of orthopedics, complications are a frequent 

visitor, much to the chagrin of surgeons and patients alike. 

In this study, 15 out of 43 patients (34.88%) reported 

experiencing one or more complications following 

surgery. The most common complication was a deep 

infection, which was reported by 6 patients (15.8%). Skin 

necrosis was the second most common complication, 

reported by 5 patients (13.2%). Delayed union and ankle 

stiffness were also reported, by 4 patients (10.5%) and 3 

patients (7.9%) respectively. These findings suggest that 

while surgical treatment can be effective for this condition, 

there is a significant risk of complications.  

Interestingly, the study also found that in nearly half of the 

patients who reported complications, the implants were 

removed (7 out of 15 patients, or 46.67%). However, 

further research is needed to determine the most effective 

strategies for managing complications following surgery 

for this condition. Overall, these findings highlight the 

importance of carefully considering the risks and benefits 
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of surgical treatment for this condition, and of closely 

monitoring patients for potential complications.  

The culture and sensitivity testing was performed in 11 out 

of 43 patients (25.58%). 5 patients (55.6%) had no growth 

on culture. The remaining 4 patients had identified 

bacterial infections, with one case (11.1%) each of 

coagulase-negative Staphylococcus aureus, Methicillin-

resistant Staphylococcus aureus (MRSA), Methicillin-

sensitive Staphylococcus aureus (MSSA), and MSSA with 

E. coli. These findings suggest that bacterial infections can 

occur in a significant proportion of patients undergoing 

MIPO and that multiple types of bacteria may be 

responsible.  

MIPO for distal tibia fractures has been associated with 

complications such as infections, malalignment, and non-

union. Incidence rates of complications vary across 

studies, with infections ranging from 6% to 15%. While 

MIPO has benefits such as smaller incisions, studies have 

not shown statistically significant advantages over open 

techniques.  

Kariya et al shed light on the unfortunate occurrence of 

infections in the MIPO group, with implant removal being 

the only recourse for a significant number of patients.9 

Shobha et al reported on the struggles of patients plagued 

by varus malalignment, ankle stiffness, and limb length 

discrepancy, with superficial skin infections.15 Singh et al 

also reported complications, with malunion and implant-

related hardware symptoms leading to the necessity of a 

second surgery.16 Meanwhile, Vidović et al reported an 

overall complication rate of 23.8%, with metalwork-

related complications, delayed union, and wound 

breakdown causing significant distress to their patients.18 

As if the challenges of fracture healing weren't enough, 

these complications add insult to injury and test the mettle 

of both patient and surgeon.  

Joveniaux et al uncovered surgical complications in 30 

patients, with 35% of comminuted fractures resulting in 

nonunion. Lau et al found that 15% of patients in their 

study experienced late infections, leading to implant 

removal in over half of the cases.11,22 On the other hand, 

Borg et al reported that titanium L.C.P. showed high 

success rates, with 17 out of 21 patients experiencing 

fracture healing within 6 months, although non-union and 

delayed union were observed in four cases.23 Finally, 

Cheng et al paired comparison of MIPPO and open 

technique with LCP showed that there was no statistically 

significant difference in union time, recovery time, and 

functional results between the two techniques.14 These 

findings remind us of both the triumphs and setbacks in the 

treatment of distal tibia fractures and underscore 

importance of continued research and innovation in field.  

CONCLUSION 

In conclusion, this study provides valuable insights into 

the use of MIPO in treating distal tibia fractures. However, 

as the study was retro-prospective and 3 patients 

underwent implant removal at another tertiary centre were 

some of the limitations of the study but we were still able 

to gather sufficient data through regular follow ups. While 

the results indicate that patients can experience significant 

improvements in foot and ankle function following 

surgery, study also highlights risk of complications. 

Finding that nearly half of patients who reported 

complications had their implants removed suggests that 

further research is needed to determine best approach.  

ACKNOWLEDGEMENTS 

Author would like to thanks to head of department, guide, 

non teaching and technical staff for extending their 

guidance and support to conduct the study. Also thankful 

to all the study subjects who participated in this study 

without whom this study would not have been possible. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Bonkar SK, Marshall JL. Unilateral external fixation 

for severe pilon fractures. Foot Ankle. 1993;14:57e64.  

2. Anglen JO. Early outcome of hybrid external fixation 

for fracture of the distal tibia. J Orthop Trauma. 

1999;13:92e97.  

3. Pugh KJ, Wolinsky PR, McAndrew MP, Johnson KD. 

Tibial pilon fractures: a comparison of treatment 

methods. J Trauma. 1999;47:937e941.  

4. Teeny SM, Wiss DA. Open reduction and internal 

fixation of tibial plafond fractures. Variables 

contributing to poor results and complications. Clin 

Orthop Relat Res. 1993;292:108e117.  

5. Wrysch B, McFerran MA, McAndrew M. Operative 

treatment of fractures of the tibial plafond. A 

randomised, prospective study. J Bone Jt Surg Am. 

1996;78:1646e1667  

6. Dillin L, Slabaugh P. Delayed wound healing, 

infection and nonunion following open reduction and 

internal fixation of tibial plafond fractures. J Trauma. 

1986; 26(12):1116-9.  

7. Collinge C, Protzman R. Outcomes of minimally 

invasive plate osteosynthesis for metaphyseal distal 

tibia fractures. J Orthop Trauma. 2010;24:24-9.  

8. Borrelli J Jr, Prickett W, Song E. Extraosseous blood 

supply of the tibia and the effects of different plating 

techniques: a human cadaveric study. J Orthop 

Trauma. 2002;16:691-5.  

9. Kariya A, Jain P, Patond K, Mundra A. Outcome and 

complications of distal tibia fractures treated with 

intramedullary nails versus minimally invasive plate 

osteosynthesis and the role of fibula fixation. Eur J 

Orthop Surg Traumatol. 2020;30(8):1487-98.  

10. Hooper GJ, Keddell RG, Penny ID. Conservative 

management or closed nailing for tibial shaft 



Randhawa PS et al. Int J Res Orthop. 2023 Jul;9(4):681-685 

                                               International Journal of Research in Orthopaedics | July-August 2023 | Vol 9 | Issue 4    Page 685 

fractures. A randomised prospective trial. J Bone Jt 

Surg Br. 1991;73(1):83-5.  

11. Joveniaux P, Ohl X, Harisboure A, Berrichi A, 

Labatut L, Simon P et al. Distal tibia fractures: 

management and complications of 101 cases. Int 

Orthop. 2010;34(4):583-8.  

12. Pollak AN, McCarthy ML, Bess RS, Agel J, 

Swiontkowski MF. Outcomes after treatment of high-

energy tibial plafond fractures. J Bone Joint Surg Am. 

2003;85-A:1893-900.  

13. McFerran MA, Smith SW, Boulas HJ, Schwartz HS. 

Complications encountered in the treatment of pilon 

fractures. J Orthop Trauma. 1992;6:195-200.  

14. Cheng W, Li Y, Manyi W. Comparison study of two 

surgical options for distal tibia fracture-minimally 

invasive plate osteosynthesis versus open reduction 

and internal fxation. Int Orthop. 2011;35(5):737-42.  

15. Shobha HP, Karthik S, Dhanda A, Lingaraju K, 

Kumar G. Functional and radiological outcome of 

surgical treatment of distal tibial fracture by 

minimally invasive percutaneous plate osteosynthesis 

technique. Int J Res Orthop. 2020;6:340-4.  

16. Singh P, Ghani A, Singh SP, Singh A. Clinico-

radiological and functional outcomes of distal tibia 

extra-articular fractures (AO 43A1-A3) managed by 

minimal invasive plate osteosynthesis in a tertiary 

care hospital: a series of 21 patients. Int J Res Orthop. 

2021;7:497-501.  

17. Maffulli N, Toms AD, McMurtie A, Oliva F. 

Percutaneous plating of distal tibial fractures. Int 

Orthop. 2004;28(3):159-62.  

18. Vidović D, Matejčić A, Ivica M, Jurišić D, Elabjer E, 

Bakota B. Minimally-invasive plate osteosynthesis in 

distal tibial fractures: Results and complications. 

Injury. 2015;46(6):S96-9.  

19. Lakhotia D, Sharma G, Khatri K, Kumar GN, Sharma 

V, Farooque K. Minimally invasive osteosynthesis of 

distal tibial fractures using anterolateral locking plate: 

Evaluation of results and complications. Chin J 

Traumatol. 2016;19(1):39-44. 

20. Lambotte A. L’intervention operatoire dans les 

fractures récentes et anciennes, Paris. Maloine. 1907  

21. Helfet DL, Shonnard PY, Levine D, Borrelli J Jr. 

Minimally invasive plate osteosynthesis of distal 

fractures of the tibia. Injury. 1997;28(1):A42-7.  

22. Lau TW, Leung F, Chan CF, Chow SP. Wound 

complication of minimally invasive plate 

osteosynthesis in distal tibia fractures. Int Orthop. 

2008;32(5):697-703.  

23. Borg T, Larsson S, Lindsjö U. Percutaneous plating of 

distal tibial fractures. Preliminary results in 21 

patients. Injury. 2004;35(6):608-14. 

 

 

 

 

 

 

 

 

  

 

 

  

Cite this article as: Randhawa PS, Joshi G, Mankar 

PA. Outcomes of patients treated with minimally 

invasive plate osteosynthesis in the management of 

distal tibial fractures. Int J Res Orthop 2023;9:681-

5. 


