
 

                                             International Journal of Research in Orthopaedics | July-August 2025 | Vol 11 | Issue 4    Page 787 

International Journal of Research in Orthopaedics 

Baskey S et al. Int J Res Orthop. 2025 Jul;11(4):787-790 

http://www.ijoro.org 

Original Research Article 

Patient outcomes following minimally invasive plate osteosynthesis for 

fractures of the distal tibia 

Somnath Baskey, Manmatha Nayak, Jugaratna Khatua, Gopabandhu Patra* 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Minimally invasive plate osteosynthesis (MIPO) has 

become the go-to method for treating distal tibia fractures 

because of its several benefits over open procedures.1 This 

surgical technique aims to prevent damage to the soft 

tissues, lower the complications during the treatment, and 

promote recovery by protecting the blood flow 

surrounding the fracture.2 Fractures of distal tibia are 

generally difficult to treat due to their intricacy and 

proximity to the ankle joint. These fractures are 

particularly difficult due to the presence of limited soft 

tissue coverage and the high likelihood of serious 

consequences after surgery.3  

Although they have been used extensively, traditional 

fixation techniques including intramedullary nailing 

(IMN) and open reduction and internal fixation (ORIF) are 

linked to several issues, especially about maintaining the 

blood supply and managing soft tissues. These techniques 

frequently entail a large amount of surgical dissection, 

which may jeopardize the fracture site's vascular integrity 

and cause infection and delayed healing. As a result, 

minimally invasive methods that seek to address these 

problems and improve therapeutic results have gained 

popularity.4 

For these injuries to be effectively treated, MIPO offers a 

reliable internal fixing method through tiny incisions 

employing locking plate technology.5 The advantages of 

less soft tissue injury, decreased infection rates, and 

quicker healing times are highlighted in contrast to 

traditional surgical methods.6,7 

In several trials, the application of MIPO for distal tibia 

fractures has demonstrated promise, highlighting its 

advantages in terms of less surgical trauma, lower 

infection rates, and improved functional outcomes.            
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To properly demonstrate its efficacy, however, thorough 

assessments of clinical and radiological outcomes are still 

required in spite of these encouraging results. These 

assessments are essential for establishing evidence-based 

recommendations for the management of these intricate 

fractures.  

Assessing the radiological and clinical results of patients 

undergoing MIPO for the cases of fractures of the distal 

tibia is the main goal of this study. According to the 

American orthopedic foot and ankle society (AOFAS) 

score, this comprises assessing the frequency of problems, 

union times, and functional outcomes. This study aims to 

add to the increasing amount of data demonstrating the 

effectiveness of MIPO and offer suggestions for its usage 

in clinical practice by methodically examining these 

variables. 

METHODS 

Study design 

The study was prospective-observational. It was 

conducted at S. C. B. Medical College and Hospital, 

Cuttack, India for one year, i.e., from February 2024 to 

January 2025. 

Study population 

This study included fifty-two individuals who had 

received MIPO for fractures of the distal tibia. Patients 

with closed distal tibia fractures treated with MIPO who 

were between the ages of 18 and 65 met the inclusion 

criteria. Additionally excluded were patients who had 

undergone previous surgery on the affected limb, had open 

fractures, pathological fractures, or fractures with 

substantial soft tissue damage.  

Data collection 

Patient information was gathered, including preoperative, 

intraoperative, and postoperative details. At follow-up 

visits, functional outcomes were evaluated using the 

AOFAS score. Union time, complication rates, and 

functional results (AOFAS score) were the main variables. 

Demographic information was among the secondary 

variables. 

Statistical analysis 

Data were recorded in Microsoft Excel sheets. Data were 

presented as either mean±SD or N (%). 

RESULTS 

Among the fifty-two patients enrolled in the study, 33 

(63.4%) were men and 19 (36.5%) were women. A mean 

age of 52.3±6.5 years was found. Table 1 depicts the 

demographics of participants enrolled in the study. 

Table 1: Patient demographics. 

Characteristics Value 

Age (in years) 52.3±6.5 

Male participants 33 (63.4%) 

Female participants 19 (36.5%) 

Data was presented as either mean±SD or N (%) 

Table 2 represents the time taken for union in weeks for 

the fractures. Most of the patients, i.e., 38 (73.1%) of 

patients took 20-24 weeks. 06 (11.5%) of patients took >24 

weeks. And, lastly, 08 (15.4%) of patients took <20 weeks. 

Table 2: Time to union. 

Union time  

(in weeks) 
N Percentages (%) 

<20 08 15.4 

20-24 38 73.1 

>24 06 11.5 

Table 3 shows AOFAS scoring among participants. Eleven 

patients (21.2%) had excellent outcomes with AOFAS 

score >90, 31 patients (59.5%) possessed good outcomes 

with AOFAS score 80-90, and other 10 patients (19.2%) 

possessed fair outcomes with AOFAS score 70-80. 

Table 3: AOFAS scores among patients. 

AOFAS scores N Percentages (%) 

Excellent (>90) 11 21.2 

Good (80-90) 31 59.6 

Fair (70-80) 10 19.2 

Table 4 depicts complications among participants. Among 

the complications were plate irritation in five individuals 

(9.6%), deep infections in one patient (1.9%), and surface 

infections in four patients (77%). Because to their non-

union, three patients (5.8%) needed revision surgery. 

Table 4: Complications among participants. 

Complications N Percentages (%) 

Superficial infection 04 7.7 

Deep infection 01 1.9 

Plate irritation 05 9.6 

Non-union 03 5.8 

DISCUSSION 

Over a 12 month period, 52 patients who received MIPO 

for distal tibia fractures had their clinical and radiological 

results assessed in this study. According to the results, 

88.4% of fractures united within 46 weeks, with average 

union time of 23 weeks.   

In prospective research with 50 patients, Singh et al found 

that the average AOFAS score was 90 and the mean union 



Baskey S et al. Int J Res Orthop. 2025 Jul;11(4):787-790 

                                             International Journal of Research in Orthopaedics | July-August 2025 | Vol 11 | Issue 4    Page 789 

time was 19.13 weeks. The study demonstrated how well 

MIPO works to provide early mobilization and lower 

infection rates.8 Similarly, to evaluate the effect of utilizing 

a lag screw in MIPO, Vicenti et al conducted a randomized 

clinical experiment. They discovered that the time required 

to attain painless complete weight-bearing was much 

shortened by the inclusion of a lag screw, proving that 

technique improvements might further increase results.9 

When treating extra-articular distal tibia fractures, Khan et 

al contrasted MIPO with intramedullary nailing (IMN). 

Although both approaches are successful, their research 

revealed that MIPO was a better choice for some patients 

due to its shorter recovery and hospitalization periods.10 

For Gustilo type III open distal tibial fractures, He et al 

evaluated the use of a posterolateral MIPO approach. The 

study demonstrated the adaptability of MIPO in treating 

complicated fractures by reporting union of fracture 

successfully in every instance with score of AOFAS as 

90.11  

Both these researches along with our own results shows 

that MIPO is a useful method for treating fractures of distal 

tibia. Minimal disturbances in soft tissues, preservation of 

fractures, and excellent outcomes are only a few of its 

benefits. According to the average union times and 

AOFAS scores from several studies, MIPO yields 

consistent and dependable outcomes. The capacity to 

handle intricate fracture patterns and reduced complication 

rates also support the application of this approach. 

Limitations 

There are various limitations to this study that need to be 

taken into account. A significant constraint is the 

comparatively small sample size, which could restrict the 

findings' generalizability. Validating these findings and 

offering a more thorough knowledge of the functional 

outcomes linked to MIPO would require a bigger, multi-

center investigation with a more varied patient population. 

Also, because the hospital patient population might not be 

representative of the general population, the study's unique 

hospital setting might have introduced Berksonian bias. 

Our findings cannot be broadly applied since patients 

treated in various healthcare settings, such as outpatient 

clinics or rural areas, may have distinct traits and results. 

CONCLUSION 

According to the study's findings, MIPO for distal tibia 

fractures produces good clinical and radiological results, 

with the majority of patients having a strong functional 

recovery and union within 24 weeks. Specifically in 

maintaining the integrity of soft tissues and encouraging 

mobilization earlier, the technique has advantages over 

conventional approaches and is linked to few problems. 

Furthermore, the study's low rate of unfavorable 

consequences highlights MIPO's dependability as a 

recommended course of treatment. 

Recommendations 

To improve patient outcomes and further the method, more 

number of patients along with longer follow-up times are 

advised for future research. To fully establish the long-

term benefits and improve treatment protocols, it is still 

recommended to carry out more research and prolong the 

follow-up period. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Court-Brown CM, Heckman JD, McQueen MM, 

Ricci WM, Tornetta P. Rockwood and Green's 

Fractures in Adults. 8th ed. Philadelphia: Lippincott 

Williams and Wilkins. 2015.  

2. Ruedi TP, Murphy WM. AO Principles of Fracture 

Management. 2nd ed. Stuttgart: Thieme. 2007.  

3. Kim PH, Leopold SS. Minimally invasive plate 

osteosynthesis: does percutaneous plating disrupt less 

soft tissue? J Bone Joint Surg Am.   

2012;94(13):1181-6. 

4. Kho DH, Cho BK, Choi SM. Midterm outcomes of 

unstable ankle fractures in young patients treated by 

closed reduction and fixation with an intramedullary 

fibular nail vs open reduction internal fixation using a 

lateral locking plate. Foot Ankle Int. 

2021;42(11):1469-81. 

5. Hasenboehler E, Rikli D, Babst R. Minimally invasive 

treatment of distal tibia fractures with the locking 

compression plate. Orthop Clin North Am. 

2007;38(3):293-301.  

6. Egol KA, Weisz R, Hiebert R, Tejwani NC, Koval KJ, 

Sanders RW. High complication rates with anteriorly 

mounted plates in a retrospective review of 31 distal 

tibia fractures. J Orthop Trauma. 2006;20(7):475-82. 

7. Nork SE, Schwartz AK, Agel J, Holt SK, Schrick JL, 

Winquist RA. Intramedullary nailing of distal 

metaphyseal tibial fractures. J Bone Joint Surg Am. 

2005;87(5):1213-21. 

8. Singh S, Bansal KK, Dahuja A, Garg RS, Singh Y, 

Kumar DR. Minimal invasive plate osteosynthesis 

(MIPPO) in treatment of distal tibial fractures: A 

prospective study of 50 cases. Natl J Clin Orthop. 

2021;5(3):307.  

9. Vicenti G, Bizzoca D, Nappi V, Carrozzo M, 

Delmedico M, Solarino G, et al. The impact of lag 

screw in the healing time of distal tibia fractures 

treated with minimally invasive plate osteosynthesis: 

A randomized clinical trial. Injury. 2020;51(3):S80-5. 

10. Khan MZ, Khalid M, Awan MM, Yasin, Safdar M, 

Akram A. Comparison of Intramedullary Interlocking 

Nailing (IMLNG) and Minimally Invasive Plate 

Osteosynthesis (MIPO) in Treating Extra Articular 

Distal Tibial Fractures. Pak J Med Health Sci. 

2022;16(07):933. 



Baskey S et al. Int J Res Orthop. 2025 Jul;11(4):787-790 

                                             International Journal of Research in Orthopaedics | July-August 2025 | Vol 11 | Issue 4    Page 790 

11. He X, Hu C, Zhou K, Zhai Q, Wen W, Pan F. Clinical 

and radiological outcome of Gustilo type III open 

distal tibial and tibial shaft fractures after staged 

treatment with posterolateral minimally invasive plate 

osteosynthesis (MIPO) technique. Arch Orthop 

Trauma Surg. 2018;138(8):1097-102. 

 

 

 

 

 

 

 

 

 

  

 

 

  

Cite this article as: Baskey S, Nayak M, Khatua J, 

Patra G. Patient outcomes following minimally 

invasive plate osteosynthesis for fractures of the 

distal tibia. Int J Res Orthop 2025;11:787-90. 


