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ABSTRACT 
Background: Distal tibial fractures including tibial pilon present a challenge as to their best method of management due to 

subcutaneous location of larger portion of tibia, paucity of soft tissue coverage and precarious blood supply of distal leg. MIPO 

(Minimal invasive plating osteosynthesis) has evolved as a newer concept to treat distal tibial fractures with minimal articular 

comminution and minimal soft tissue damage. It works on Biological fixation principle which assists physiological process of 

bone healing wisely with minimal operative intervention. 

Method: A prospective study for the management of distal tibial fractures by MIPO technique by using pre-contoured 

metaphyseal LCP (locking compression plate) was done, in 20 patients, between January 2012 and October 2013. Fractures 

were classified as per AO system and patients were followed and scored according to TEENY and WISS clinical scoring criteria.  

Result: Among 20 patients operated, there were 15 males and 5 females with a mean age of 38.95yrs (range from20-67yrs). 17 

patients sustained extra-articular fractures (type A), 02 partial-articular fractures (type-B) and 01 total-articular fracture (type-

C). High energy trauma (road traffic accident) predominated causing 13 fractures. Average trauma surgery interval was 12 days 

(02-22days). Patients were followed minimum for 6 months (range 06-18 months). Superficial wound infections were seen in 02 

cases, surgical wound breakdown with implant exposure in 01 case and prominent hardware in 01 case. 17 patients (85%) had 

excellent/good outcome and 03 cases with complications had fair (02 cases) to poor (01 case) outcome.  

Conclusion: MIPO is an effective and safe technique for the management of distal tibial fractures without intra-articular 

comminution and minimum soft tissue damage. It preserves bone biology by maintaining balance between devascularisation and 

mechanical perfection. Further studies with longer follow-up and large sample size are warranted.     
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INTRODUCTION 

The fractures of distal tibia including tibial 

pilon pose great challenge to the surgeon due to 

subcutaneous location, scarcity of blood supply and 

paucity of soft tissue coverage. The involvement of 

the ankle joint and the vulnerability of the 

surrounding soft tissues further complicate these 

already complex injuries. Numerous classifications 

have been proposed for these fractures; however AO-

OTA alphanumeric classification is the most 

comprehensive and commonly quoted classification. 

Ruedi and Allgower popularized open reduction and 

internal fixation for these fractures. However, their 

impressive results were not paralleled by other 

authors and subsequent reports showed significant 

number of major complications which are mainly 

attributed to damage of soft tissues. This led to 

change in the philosophy of treating such injuries. 

Currently, two methods are gaining popularity. One 

method is wire fixators, which is useful in highly 

comminuted fractures with significant soft tissue 

damage. Other is MIPO technique (Minimal invasive 

plating osteosynthesis) when there is minimal 

articular comminution and the soft tissue envelop is 

minimally damaged. It works on Biological Fixation 

Principle, in which blood supply to the fracture 

fragments is maximally preserved and percutaneously 

inserted plate is placed epiperiosteally and fixed at a 

distance proximal and distal to the fracture site 

through minimal exposure. Principles of Biological 

Fixation in MIPO are as follows- 

1. Repositioning and realigning by manipulation at 

a distance to the fracture site, preserving soft 

tissues (indirect reduction technique). 

2. Leaving comminuted fragments out of the 

mechanical construct, while preserving their 

blood supply. 

3. Using low elastic modulus, biocompatible 

material. 

4. Limited operative exposure. 
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MATERIAL AND METHOD 

This study was conducted in Department of 

Orthopaedic, Pt. JNM Medical College and 

associated Dr. B.R. Ambedkar Memorial Hospital, 

Raipur (CG) during the period January 2012- October 

2013. Total 20 patients of distal tibial fracture were 

managed and evaluated during the study period. The 

objective was to evaluate functional and clinical 

outcome of MIPO technique in distal tibial fractures, 

in patients of age group 20 years and above. 

Fractures were classified as per AO Classification 

and Type A, Type B and Type C1 were included in 

the study (Fig.1). 

 
Fig. 1: AO/OTA Classification of Distal Tibial fracture. Three types i.e. extra-articular, partial articular, and 

complete articular and nine groups based on the amount of comminution 

 

Patients with open fractures except grade I, severely crushed and contaminated, those associated with major 

head injuries and injuries presented AO-OTA types C2, C3 were excluded from the study. The associated injury, 

routine pre-anesthetic investigation, standard anteroposterior and lateral radiographs of the ankle joint which 

included the tibia were recorded (Fig. 2). The patients with closed fracture were treated by anti-edema drug for 5-7 

days until the skin was wrinkled. Preoperative antibiotics (first- generation cephalosporin) were administered 30 

minutes before the operation. 

 

 
Fig. 2: Anteroposterior and lateral view of distal tibial fracture 

 

SURGICAL TECHNIQUE (Fig. 3) 

A vertical or curvilinear incision was made at the level of medial malleolus with utmost care not to injure 

saphenous vein and nerve. Subcutaneous plane was made with hemostat without striping periosteum and disturbance 

to fracture haemotoma. Fracture was reduced under C-arm, sometimes 3mm K-wire is used as joystick to aid in 
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fracture reduction and towel-clip or reduction clamp to hold reduction. Pre-contoured low metaphyseal plate LCP 

was tunneled into subcutaneous plane and its position was confirmed under fluoroscopy.  

 
(a)Incision at medial malleolus                          (b) Sliding of the plate 

 

 
(c) Indirect reduction technique                          (d) reduction checked under fluoroscopy 

 

 
(e) Plate stabilized with K wire                           (f) Distal cancellous screws 

 

 
(g) Proximal cortical screws                                (h) closure of the wound 

Fig. 3: Showing steps of surgery in MIPO technique 
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Biomechanically locking plates can be 

described as single beam construct, fixed angle 

device acting as internal fixator. Single beam 

construct means when there is no motion in between 

components of beam i.e. screw, plate and bone. 

Single beam construct is four times stronger than 

load shearing beam construct where motion occurs 

between individual components of the beam.  

Fixed angle device implies that as locking 

plate convert shearing stress to compressive stress at 

screw-bone interface there is improve in fixation 

since the bone has much higher resistance to 

compressive stress than shearing stress. As screws 

are locked to the plate, the strength of fixation in 

locking plate equals the sum of all screw-bone 

interfaces rather than the single screw’s axial 

stiffness or pull-out resistance as seen in unlocked 

plate.  

Locking plates acts as internal fixator in 

which locking screws can be imagined as Schanz pin 

and locking plate as connecting tubular rod. This 

internal fixator is more rigid than external fixator as it 

is placed nearer to the bone. This optimizes strain at 

the fracture site, resulting into callus formation. As 

stability of this internal fixator does not depend upon 

frictional forces between plate and bone, periosteal 

perfusion does not get hampered. Theoretically, this 

result into rapid healing decreased bone necrosis and 

infection. Stress shielding is also avoided which 

decreases the chances of refracture after implant 

removal. Currently, used LCP has Combi holes (Fig 

4) which allows placement of both locking and non-

locking screws but lag screw is to be placed before 

locking screws.       

 
Fig. 4: Locking plate showing combiholes 

 

POST–OPERATIVE 

Depending upon the fracture configuration 

and stability of reduction achieved, the mobilization 

was modified. In most cases the protocol followed 

was; Static quadriceps- day1, gradual active knee and 

ankle mobilization –day3, crutch supported toe-touch 

ambulation-day7, partial weight bearing from 6th 

week and full weight bearing was allowed 12th week 

onwards. The patient was scheduled for follow-ups 

every 4 weeks until the fracture united. Wound 

condition and range of motion of ankle were 

evaluated and a radiograph of distal tibia was taken. 

Fracture healing was defined as radiological evidence 

of bridging mature callus in at least three cortices as 

seen in both anteroposterior and lateral radiographs 

(Fig.5). 

 

 

 
Fig. 5: Three month follow-up Anteroposterior and lateral Xrays showing callus formation 

 

The functional outcome was evaluated with the clinical rating system for the ankle by Teeny and Wiss 

criteria at every 6 months follow-up (Table 1) and graded as Excellent (>92 points), good (87-92points), fair (65-86 

points) and poor (<65 points).  
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Table 1: Teeny and Wiss criteria (symptoms and functional evaluation of ankle) 

Parameters Points 

1. Pain  

a) No pain, including long walks, running or sports. 50 

b) Slight or occasional pain, pain after long walk or sports, or mild pain at end of day. 45 

c) Mild pain with walking or running, but no change in activities of daily living. 40 

May have some pain going up or down stairs or walking on uneven ground.  

May require non-narcotic pain medicine several times a week.  

d) Mild-moderate pain, tolerable, but requires some concessions to pain. May required daily non-

narcotic pain medicine? No night pain. 

30 

e) Moderate pain. Definite change in activities of daily living, pain at rest or at night, despite 

restriction of activities. Occasional weak narcotic needed. 

20 

f) Continuous pain, regardless of activities, most often not relieved with non- narcotic medication. 

Dependent on narcotic pain medicine for significant pain relief. Severe limitations of activities. 

10 

g) Disabled because of pain. Constant pain, no relief with medicines. 0 

2. Distance  

a) Unlimited 8 

b) Limited, but greater than 6 blocks 6 

c) 4-6 blocks 4 

d) 1-3 blocks 2 

e) Indoors only 1 

f) Bed-chair, or unable to walk 0 

3. Supports or Orthosis  

a) None 8 

b) Soft wrap needed for long walk 7 

c) Cane or orthosis, only for long walks 6 

d) Cane, single crutch or orthosis full time 4 

e) Two canes or two crutches 2 

f) Walker or unable to walk 0 

4. Running  

a) Unlimited, as such as desired 5 

b) Limited, but able to run 3 

c) Unable to run 0 

5. Toe raising  

a) Able to raise on toes x 10 repetitions 5 

b) Able to raise on toes x 5 repetitions 3 

c) Able to raise on toes x 1 repetitions 1 

d) Unable to raise on toes 0 

6. Hills (up or down)  

a) Up and down normally 3 

b) Climbs and /or descends with foot externally rotated 2 

c) Climbs and/or descends on toes or by side stepping 1 

d) Unable to climb and/or descend hills 0 

7. Stairs (up or down)  

a) Climbs and descends normally 3 

b) Needs banister 2 

c) Steps down and/or up with normal foot only 1 

8. Limp  

a) None 8 

b) Only when fatigued 6 

c) Slight, constant 4 

d) Moderate, constant 2 

e) Marked 0 

9. Swelling  

a) None 3 

b) Only in the evening or after walking 2 

c) Constant, mild (less than 1 cm difference around calf) 1 

d) Marked 0 

10. Plantar range of motion  

a) Greater than 30
°
 

2 
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b) Greater than 10
°
 

1 

c) Less than 10
°
, or presence of equines contracture 

0 

11. Dorsal range of motion  

a) Greater than or equal to 15
°
 

5 

b) Greater than or equal to 10
°
, less than 15

°
 

4 

c) Greater than or equal to 0
°
, less than 10

°
 

3 

 

RESULTS 
There were 20 patients of distal tibial 

fracture operated with MIPO technique among which 

15 were males and 5 females with a mean age of 

38.95years (range of 20-67 yrs). As per AO 

classification, 17 patients sustained extra-articular 

fractures (type A) and 03 intra-articular fractures 

(type B-02, type C-01). High energy trauma 

predominated in this study, causing 13 fractures. 

Average trauma surgery interval in this study was 12 

days (02-22days). Complications like superficial 

wound infection was seen in 02 cases, surgical 

wound breakdown with implant exposed in 01 case 

which healed with antibiotic and daily dressing and 

prominent hardware was seen in 01 case which was 

asymptomatic. According to the Teeny and Wiss 

criteria 17 patients (85%) had excellent/good 

outcome and three cases with complications had fair 

outcome in 02 cases and poor in 01 case (Table 2). 

 

Table 2: Results in different types of Fracture 

Results Type A Type B Type C Total 

Excellent 13 02 00 15 

Good 01 00 01 02 

Fair 02 00 00 02 

Poor 01 00 00 00 

   

DISCUSSION 

Distal tibia fracture with or without intra 

articular extension is one of the difficult fractures to 

manage. None of the treatment options available 

perfectly fulfill requirements of fracture 

characteristics of distal tibia. The goals of treatment 

of a distal tibia fracture are anatomical articular 

reduction, restoration of axial alignment, 

maintenance of joint stability, achievement of 

fracture union, pain free weight baring and motion, 

without any wound complications.  

The treatment plan in distal tibia fracture 

depends on fracture pattern, soft tissue injury, patient    

co-morbidity, fixation resources, and surgical 

experience. Distal tibia has got circular cross 

sectional area with thinner cortex as compare to 

triangular diaphysis with thicker cortex. So intra- 

medullary nail which is designed for tight 

interference fit at diaphysis cannot provide same 

stability at distal fracture. Other potential 

complications of IMIL nailing are malunion (0-29%) 

and implant failure (5-39%). ORIF with conventional 

plate which needs striping of periosteum is also not 

an ideal treatment option because tibia is 

subcutaneous bone and periosteum provides 2/3rd of 

blood supply. Non-union, delayed union and 

infection are reported with the range of 8.3-35% and 

8.3-25%respectively with ORIF plating.  

The disadvantage of MIPO is more radiation 

exposure to the operating team compared with ORIF 

as it uses indirect reduction under fluoroscopy. 

However, the advantage of MIPO is soft tissue 

preservation under treatment with skillful surgeons 

and may lower the risk of radiation exposure and 

avoid unfavorable results. Similarly external fixators 

as a definitive method of treatment for distal tibia 

fracture are also reported with higher rate of 

infection, implant failure and malunion or non-union 

and hence recommended only for temporary method 

of stabilization in open fracture with severe soft 

tissue injury. 

With the development of technique of MIPO 

with LCP which preserve extra osseous blood supply, 

respect osteogenic fracture haemotoma, biologically 

friendly and stable fixation method is available for 

distal tibia fracture. Indirect reduction method and 

sub-cutaneous tunneling of the plate and application 

of locking screws with small skin incisions in MIPO 

technique prevents iatrogenic injury to vascular 

supply of the bone. 

The average age incidence in this study is 

38.95 yrs (range 20 yrs-67 yrs) and sex distribution is 

of 15 males (75%) and 5 females (25%), showing 

similarity with other studies Hazarika S et al (2006), 

Vasu Pai et al (2006), Ghulam Shabbir et al (2011), 

Shreshta et al (2011). The high association of distal 

tibial fracture in males can be attributed to our Indian 

set up where female largely work indoor and do not 

travel much. High energy trauma, road traffic 

accidents predominate causing 50% of the fractures 

and has been similarly reported by studies in Neeraj 

mahajan(2008), Ghulam Shabbir et al (2011), 

Shreshta et al (2011). 

Average trauma surgery interval in this 

study was 12 days (range 02-22 days) which is more 

than other studies of Ghulam Shabbir et al (2011), 

Shreshta et al (2011) where average range is 1-10 

days. This is due to delay in reporting of patients to 

hospital and some institutional cause like lack of 

theater days and delay in pre-anesthetic fitness for 

surgery. 
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Radiologic union and full weight bearing 

was achieved in 13-16 weeks in 75% of cases while 

in 25% it was seen in 17-20 weeks showing similarity 

with other studies Hazarika S et al (2006), Vasu Pai 

et al (2006), Neeraj mahajan (2008), Ghulam Shabbir 

et al (2011) and Shreshta et al (2011). In Type A 

fracture, excellent/ good results as per Teeny & Wiss 

criteria were seen in 14 out of 17 cases, fair in 02 

cases and 01 case has shown poor result. In Type B 

fracture excellent result in 02 cases and in type C 

fracture good result in 01 case. On overall assessment 

of results we are able to achieve 75% excellent 

results, 10% good results, 10% fair results and 5% 

with poor results. 

Indirect reduction of fracture under 

fluoroscopy is difficult at time. Various reduction 

maneuvers such as calceneal pin traction, external 

fixators or mechanical distracters have been 

described to achieve reduction. In this study, 

Kirschner wire (3mm) has been used as a joystick or 

a towel clip after making small opening at fracture 

site whenever reduction could not be achieved by 

mechanical traction. Concominant fibula fracture also 

play the role in success of reduction especially when 

fracture is at same level of tibia. Some authors 

recommend fibula fixations before tibia fixation to 

achieve better tibial alignment and to prevent valgus 

malalignment but clear indication for fibula fixation 

are still lacking and controversial. In this study, 04 

cases were treated with fibular plating along with 

tibial fixation due to syndesmosis involvement. 

Complications like superficial wound 

infection in 02 cases and surgical wound breakdown 

with implant exposure in 01 case might be attributed 

to nosocomial infection which healed with antibiotics 

and daily dressing. Good preparation of soft tissue in 

preoperative program can reduce superficial wound 

infection. Prominent hardware was due to lean and 

thin patient but it did not require any treatment as it 

was of asymptomatic nature. 

 

CONCLUSION 

Limited number of patients in the study, 

short duration of follow up and evaluation of extra-

articular and intra-articular fracture in same study has 

limited the final result. Further studies with longer 

follow up and large sample size will give addition aid 

to results. But based on favorable outcome of 85% 

cases from the study we conclude that MIPO is an 

effective technique for the management of distal 

tibial fractures. 
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