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Abstract 

Background: The Treatment Of Distal Tibia Fracture Is Very 
Challenging Due To Limited Soft Tissue, Subcutaneous 
Location Of Large Portion Of Tibia And Precarious Blood 
Supply. The Main Aim Of Treatment Of Distal Tibia Freacture 
Is To Maintain Normal Alignment And Articular Surface. 
Closed Reduction And Mippo With Distal Tibia Locking Plate 
Has Emerged As A New Treatment Option In Treatment Of 
Distal Tibia Fracture. This Study Was To Evaluate The Results 
Of Mippo Technique With Distal Tibia Locking Plates. 
Methods: 30 patients with distal tibia fracture with or without 
intra articular extension were treated in our department, Govt. 
Medical College and Hospital, Amritsar with MIPPO with 
DTLP and were prospectively followed for average duration 
of 6 months. The outcome was evaluated using American 
Orthopedic Foot and Ankle Society(AOFAS) score. Results: 
There were TOTAL 30 patients in the study including 24 males 
and 6 females of mean age 38.04 years. The mean follow up 
period of our patients was 6 months. All fractures united at an 
average of 18.13 weeks (range 16-24 weeks) except two cases 
of Acceptablemalunion,1 case of non-union and 1 case of deep 
infection. Conclusions: - minimally invasive percutaneous 
plate osteosynthesis (MIPPO) is an excellent method for 
treatment of distal tibia fracture. The use of a small incision, 
indirect reduction technique, time of operation, early healing 
and decrease incidence of infections have the advantage over 
the conventional osteosynthesis. 
 

 

Outcome of Distal Tibial Fractures Managed by Minimally Invasive Percutaneous 
Plate Osteosynthesis (Mippo) Technique” 

 
Maninder Singh1, Manpreet Singh2*, Ranbir Singh3 

 
 
1Assistant Professor, Department Of 
Orthopaedics, Gndh, Amritsar, Punjab, 
India. Orcid ID: 0000-0002-6180-2176, 
Email: manindersehmi@gmail.com 
2Senior Resident, Department Of 
Orthopaedics, Gndh, Amritsar, Punjab, 
India. Orcid ID: 0000-0001-5491-4543, 
Email: drmps115@gmail.com,  
3Senior Resident, Department Of 
Orthopaedics, Gndh, Amritsar, Punjab, 
India. Orcid ID: 0000-0003-1365-0806, 
Email: drranbir@gmail.com 

 
* Corresponding author 
 
 
 
 
 
 
Received: 22 May 2021 
Revised: 11 July 2021 
Accepted: 23 July 2021 
Published: 21 August 2021 
 
 
 
 
 
 
 
 

 

 
 
 
 
Keywords: Distal tibia fracture, MIPPO,AOFAS 
 
 
 

https://aimdrjournal.com/
mailto:drmps115@gmail.com


Annals of International Medical and Dental Research 

E-ISSN: 2395-2822 | P-ISSN: 2395-2814 

  Vol-7, Issue-5 | September-October 2021 

Page no- 165-173 | Section- Research Article (Orthopaedics)  

 

166 
Copyright: ©The author(s), published in Annals of International Medical and Dental Research, Vol-7, Issue-5. This is an open access article under 

the Attribution-Non Commercial 2.0 Generic (CC BY-NC 2.0) license. (https://creativecommons.org/licenses/by-nc/2.0/) 

INTRODUCTION 
 
Distal tibial fractures are a big challenge to an 
orthopaedic surgeon as far as management of 
these injuries are concerned. Various problems 
associated with these fractures are:- 
subcutaneous location of the bone with 
associated soft tissue trauma, high incidence of 
compound fractures combined with poor 
vascularity which many a times lead to 
delayed union or non-union. Achieving and 
maintaining anatomical axial and rotational 
alignment of limb and getting a good 
functional outcome with minimal soft tissue 
damage are the main factors that make the 
management of these fractures all the more 
difficult. 
As far as classification of distal tibial fractures 
are concerned two classifications system are 
mainly in use 
- Reudi and Allgower's classification.[1] 

-AO/OTA classification – more comprehensive 
and complete classification.[2] 

Main aim of management of these fractures are 
to achieve and maintain proper axial and 
rotational alignment of limb till union, minimal 
soft tissue damage, accurate restoration of 
articular surface whenever required and a 
sound functional outcome. 
Different management methods for these 
fractures are - close reduction and POP cast 
application, use of external fixator or 
distractors, nailing and open reduction and 
internal fixation (ORIF) with plating. 
Each method has its own advantages and 
disadvantages. However there is a general 
consensus that operative treatment is the 
treatment of choice for such fractures to 
achieve almost a perfect bony union and 
excellent functional outcome. 
 

External fixators are quite useful in compound 
injuries especially with severe soft tissue 
trauma. However pin related problems, joint 
contractures and stiffness, delayed union and 
poor patient compliance are the main issue 
associated with it. Intramedullary nailing is 
quite effective as it preserve the fracture 
biology and allow early joint motion. However, 
as the fracture tends to be more distal 
including intra-articular, it is difficult to get a 
mechanically stable construct with nail. ORIF 
with traditional plating system requires 
extensive soft tissue stripping with associated 
soft tissue and bony problems leading to more 
devascularisation lead to higher incidences of 
delayed union and non-union with poor 
functional outcome.  
All these factors have lead to development of 
concept of biological osteosynthesis using 
locking plates. These locking screws provide 
angular and axial stability thereby decreasing 
the chances of loosening and the whole 
construct act as an internal splint. This 
technique is very useful especially for distal 
tibial, comminuted fractures where-in an 
indirect reduction is done and the locking 
plates are mainly used by minimal invasive 
percutaneous plate osteosyn thesis (MIPPO),  
technique bridging the comminuted segment 
minimising soft tissue dissection and 
devascularisation of bony fragments without 
much compromise on stability. The present 
study was also carried out mainly to assess the 
clinical outcome of minimal invasive 
percutaneous plate osteosyn thesis in 
management of distal tibial fractures.[3] 

 
MATERIALS AND METHODS 

 
This was prospective study of 30 cases of either 
sex of distal tibial fractures treated in a tertiary 
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care centre (Govt. Medical College and 
Hospital, Amritsar). All closed/open type 1 
and 2 (as per gustillo and Anderson 
classification) without or with (non-
comminuted) joint involvement were included 
in the study. However type 3 compound 
fracture and fracture’s (AO B3 and C3) with 
grossly comminuted articular involvement and 
those with evidence of infection were excluded 
from the study. After initial resusitaton in the 
emergency department and thorough 
examination to rule out associated injuries, 
patient was then subjected to surgery after 
thorough investigation and pre-anesthetic 
clearance. Inform consent was taken of every 
patient. Under spinal/ epidural anaesthesia 
patient operated in supine position on 
radiolucent table under all aseptic conditions. 
Indirect reduction was done with the help of  

manual traction-counter traction or femoral 
distractor. In case of intra-articular fracture 
minimal open reduction of fracture was done. 
Reduction was verified under C-ARM and 
when found accepted, stabilised using 
minimally invasive technique. In this technique 
an oblique incision was made at the tip of 
medial malleolus and extended proximally to 
creat easy passage. The proximal position of 
the plate was checked to ensure central 
placement on the tibial shaft using the C-ARM. 
Minimum of 3-4 screws were used in each 
main fragment. Immediate post-operative and 
then regular radiograph was taken at monthly 
interval to assess the union and functional 
outcome according to AOFAS (American 
Orthopaedics foot and ankle society). AOFAS 
score based on 3 categories, pain (40 points), 
function (50 points) and alignment (10 points). 

 
RESULTS 

Table1: Pre-operative parameters 

Sr. 
No 

Parameters Number Percentage 

1 Age (years)  
20-30 
31-40 
41-50 
51-60 
61-70 

 
9 
12 
6 
3 
0 

 
30% 
40% 
20% 
10% 
0 

2 Sex 
Male 
Female 

 
24 
6 

 
80% 
20% 

3 Mode of injury 
RTA 
Fall from height 
 

 
21 
9 
 

 
70% 
30% 

4 AO Classification 
Type A 
Type B 
Type C 

 
21 
6 
3 

 
70% 
20% 
10% 
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5 ASSOCIATED INJURIES 
HEAD INJURY 
Chest  injury 
Patella fracture 
Nasal bone fracture 
Fracture ulna/radius 
Avulsion over opposite leg 
No associated injury 
 
 

 
 
4 
1 
2 
1 
3 
1 
 
18 

 
 
13.33% 
3.33% 
6.67% 
3.33% 
10% 
3.33% 
 
60% 

 
 
Table2: Post-operative parameter 

Sr. 
No 

Parameters Number Percentage 

1 Complications 
Fever 
Skin necrosis 
Superficial Infection 
Malunion 
Non-union 
Deep infection/Implant removal 

 
3 
1 
3 
2 
1 
1 

 
10.00% 
3.33% 
10.00% 
6.66% 
3.33% 
3.33% 

2 Time of radiological Union 
16 Weeks 
20 Weeks 
24 Weeks 
Non-union 

 
9 
15 
4 
1 
 

 
30% 
50% 
13.33% 
1% 

3 Pts. Mobilized on walker 
Day 1 
Day 2 
Day 3 

 
3 
6 
21 

 
10% 
20% 
70% 

4 Full weight bearing[weeks] 
8-10 
11-13 
14-16 
17 and above 

 
 
3 
8 
15 
2 
 

 
 
10% 
26.66% 
50% 
6.67% 

5 Final ankle R.O.M 
<30* 

 
6 

 
20% 
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>30* 24 80% 

6 AOFAS Total score 
0-30 
30-70 
70-100 

 
0 
3 
27 

 
0% 
7.3% 
82.5% 

 
 

  

Fig 1- Pre operative Radiograph                            Fig 2 
 

 
Fig 3- Minimally invasive approach 
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Fig 4: Post-operative Radiograph 
 
 
Fig 5: Radiograph at 6 months showing union                           
 

 
 

(a) plantar flexion  (b) squatting 
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(b) dorsiflexion 

Fig 5- Clinical photograph showing final functional outcome 
 

DISCUSSION 
 
Treatment of distal tibial fracture have always 
posed a challenge because of associated soft 
tissue injury and comminution. The main aim 
of managing these fracture is to achieve bony 
union in proper alignment and good functional 
outcome. Present study enrolled 30 patients 
with fracture of distal end tibia using locking 
plate by MIPO technique. 
 
In our study it was found that distal tibial 
fractures were common in middle age group 
(20-70) with mean age 38.04 years. As this is 
the age group which indulge in more outdoor 
activities, so they were prone to accident with 
vehicular accident. Male predominance (72%) 
was seen. Similar results were reported by 

Hazarika et al and Mushtaq et al in there 
studies.[4,5] 

 

Most common mode of injury was road traffic 
accident(70%) , fall from height(30%).  Hence 
distal tibia fracture most commonly occure 
after high energy trauma especially RSA so soft 
tissue insult is also quite high, here lies 
importance of appropriate management of 
such fracture. Similar observations were made 
in studies conducted by Gupta et al and Leung 
et al.[6,7] 

 

We used AO/ATO classification system. Most 
common fracture type was Type-A (70%) 
Type-B(20%) and Type-C(10%). Studies 
conducted by Leung et al and Ronga et al has 
similar pattern of fracture’s.[7,8] 
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Out of 30 distal tibial fracture 28 fracture 
(93.33%) united primarily after fixation; of 
these 9(30%) united by 16 week, 15 (50%) by 20 
weeks and 4(13.33%) fractures healed by 24 
weeks. Average time of union was 18.13 weeks. 
Fracture non-union was observed in 1 patient 
(3.33%) at 6 months. In ONE patient implant 
removal was done before union, due to 
development of deep infection. Similar union 
rate and time was also reported by Mushtaq et 
al, Ronga et al, Bahari et al, Zha et al.[5,8,9,10] 

We have 3 superficial infections in our study 
using MIPPO, all of them heal with oral 
medications. 1case had early scar breakdown 
which was managed by debridement and 
dressings till the granulation tissue was formed 
and later wound closure was done. Gupta et al, 
Hazarika et al and Mushtaq et al also have 
similar share of complications in there 
series.[4,5,6] 

 
Malunion was observed in 2 patients. Valgus 
mal alignment was observed on immediate 
post operative radiographs of this patient 
which healed with no change in alignment. The 
other patient had varus malunion at 6 month 
follow up. Such observations are comparable to 
the study conducted by Protzman et al.[11] 

 
In present study, AOFAS score was used to 
analyse the functional outcome of the cases. It 
was observed that final average AOFAS score 
at 6 month was 85.11. Similar results were 
reported by Bahari et al, Jha et al and Collinge 
et al.[9,10,12] 
 

CONCLUSION 
 
MIPPO with DTLP is a reliable fixation 
approach to fractures of the distal third tibia 
when used in conjunction with locked plates, 

preserving most of the osseous vascularity and 
fracture haematoma and thus providing for a 
more biological repair. The bone healing, 
though slightly delayed, was universal with 
this type of fixation. this technique can be used 
in fractures where locked nailing cannot be 
done like distal tibia fractures with small 
metaphyseal fragments, vertical split and 
markedly comminuted fractures. due to 
preserved vascularity, there is lesser incidence 
of delayed union and non-union. There was 
reduced incidence of infection due to limited 
exposure, meticulous intraoperative handling 
of soft tissues and by minimising the operative 
time. 
 
REFERENCES 
 
1. Rüedi T. Fractures of the lower end of the tibia into 

the ankle joint: results 9 years after open reduction 
and internal fixation. Injury. 1973;5(2):130-4. doi: 
10.1016/s0020-1383(73)80089-0. PMID: 4774764. 

2. Fracture and dislocation compendium. Orthopaedic 
Trauma Association Committee for Coding and 
Classification. J Orthop Trauma. 1996;10 Suppl 1:v-
ix, 1-154. PMID: 8814583. 

3. Smith WR, Ziran BH, Anglen JO, Stahel PF. Locking 
plates: tips and tricks. J Bone Joint Surg Am. 
2007;89(10):2298-307. doi: 10.2106/00004623-
200710000-00028.  

4. Hazarika S, Chakravarthy J, Cooper J. Minimally 
invasive locking plate osteosynthesis for fractures of 
the distal tibia--results in 20 patients. Injury. 
2006;37(9):877-87. doi: 10.1016/j.injury.2006.06.002.  

5. Mushtaq A, Shahid R, Asif M, Maqsood M. Distal 
Tibial Fracture Fixation with Locking Compression 
Plate (LCP) Using the Minimally Invasive 
Percutaneous Osteosynthesis (MIPO) Technique. 
Eur J Trauma Emerg Surg. 2009;35(2):159-64. doi: 
10.1007/s00068-008-8049-1.  

6. Gupta RK, Rohilla RK, Sangwan K, Singh V, Walia S. 
Locking plate fixation in distal metaphyseal tibial 
fractures: series of 79 patients. Int Orthop. 
2010;34(8):1285-90. doi: 10.1007/s00264-009-0880-4.  

7. Leung FK, Law TW. Application of minimally 
invasive locking compression plate in treatment of 

https://aimdrjournal.com/


Annals of International Medical and Dental Research 

E-ISSN: 2395-2822 | P-ISSN: 2395-2814 

  Vol-7, Issue-5 | September-October 2021 

Page no- 165-173 | Section- Research Article (Orthopaedics)  

 

173 
Copyright: ©The author(s), published in Annals of International Medical and Dental Research, Vol-7, Issue-5. This is an open access article under 

the Attribution-Non Commercial 2.0 Generic (CC BY-NC 2.0) license. (https://creativecommons.org/licenses/by-nc/2.0/) 

distal tibia fractures. Zhongguo Xiu Fu Chong Jian 
Wai Ke Za Zhi. 2009;23(11):1323-5.  

8. Ronga M, Longo UG, Maffulli N. Minimally invasive 
locked plating of distal tibia fractures is safe and 
effective. Clin Orthop Relat Res. 2010;468(4):975-82. 
doi: 10.1007/s11999-009-0991-7.  

9. Bahari S, Lenehan B, Khan H, McElwain JP. 
Minimally invasive percutaneous plate fixation of 
distal tibia fractures. Acta Orthop Belg. 
2007;73(5):635-40.  

10. Zha G, Chen Z, Qi X. Minimally invasive 
percutaneous locking compression plate internal 
fixation in the treatment of tibial fractures. 
Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi. 
2008;22(12):1448-50.  

11. Collinge C, Protzman R. Outcomes of minimally 
invasive plate osteosynthesis for metaphyseal distal 
tibia fractures. J Orthop Trauma. 2010;24(1):24-9. doi: 
10.1097/BOT.0b013e3181ac3426.  

12. Collinge C, Kuper M, Larson K, Protzman R. 
Minimally invasive plating of high-energy 
metaphyseal distal tibia fractures. J Orthop Trauma. 
2007;21(6):355-61. doi: 
10.1097/BOT.0b013e3180ca83c7. 
 
 
Source of Support: Nil, Conflict of Interest: None 

declared 

 

https://aimdrjournal.com/

