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ABSTRACT 

Functional and Radiological Outcomes of Comminuted Epiphysiometaphyseal 

Fractures of Proximal Tibia Treated with Minimally Invasive Percutaneous 

Plate Osteosynthesis 

 
Objective: To study the functional and radiological outcomes of comminuted 

epiphysiometaphyseal fractures of proximal tibia treated with minimally invasive percutaneous 

plate osteosynthesis. 

 
Methods: We conducted a prospective study on closed reduction and percutaneous plate fixation in 

17 cases of closed and type 1 open fractures of comminuted epiphysiometaphyseal fractures of 

proximal tibia in SRI DHARMASTHALA MANJUNATHESHWARA COLLEGE OF MEDICAL 

SCIENCE AND HOSPITAL. The mean age of patients was 41 years with 15 patients being male 

and 2 patients being female in the study. We included adult patients with type 5 and type 6 

Schatzkar’s classification for tibial plateau fractures and closed and type 1 open comminuted 

metaphysical fractures of proximal tibia. We excluded ipsilateral lower limb fracture, open injuries 

of grade 2 and above, patients with compartment syndrome on whom fasciotomy was done and 

patients treated who were managed conservatively. Patients were followed up subsequently at 6 

weeks, 3 months, 6 months and 1 year. 

 
Results: The patients were followed up clinically and radiologically. 15 patients had good to 

excellent results functionally. All the 17 patients had good to excellent results radiologically. 

One patient with varus collapse with bone union at 6 months. One patient developed knee stiffness. 

However there were no soft tissue complications noted. 

 
Conclusion: Good functional and radiological results can be obtained by using Minimally Invasive 

Percutaneous Plate Osteosynthesis technique for selected comminuted epiphyseometaphyseal 

fractures of proximal tibia whose reduction was found to be acceptable with ligamentotaxis 

technique. 
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INTRODUCTION 

 

Fractures of tibial plateau are in particular very complex for their anatomy and soft tissue coverage. 

With limited soft tissue coverage, the healing of any surgical wounds becomes very challenging 

because of limited blood supply.
1
 

 
Tibial plateau fractures have a varied modes of fixation. However open reduction and internal 

fixation remains one of the most preferred method of fixation for it provides a stable fixation for a 

major weight bearing joint. Extensive approaches used for open reduction and internal fixation for 

proximal tibia had higher chances of soft tissue complications.
2
 

 
With the advent of locking plates, majority of the fractures can be treated with unilateral plating as 

it provides a fixed angle construct with a stable fixation. Additionally, it requires less soft tissue 

handling when combined with a minimally invasive percutaneous plate osteosynthesis technique.
3
 

 
Most of the previous studies concentrated only on radiological or functional outcome of 

comminuted epiphyseometaphyseal fractures of proximal tibia treated with Minimally invasive 

Percutaneous Plate Osteosynthesis technique. In our study, we have evaluated both functional as 

well as radiological outcome. 
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AIM AND OBJECTIVES OF THE STUDY: 

 

1. To study the functional outcome following minimally invasive percutaneous plate 

osteosynthesis for comminuted epiphysiometaphyseal fractures of tibia. 

2. Radiological outcome by time taken for fracture union. 

 
 

3. To evaluate the complications that may occur with minimally invasive percutaneous plate 

osteosynthesis for comminuted epiphysiometaphyseal fractures of tibia.
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REVIEW OF LITERATURE 

 
The treatment of comminuted intraarticular fractures of tibial condyle have evolved over the last 55 

years from non operative treatment methods such as traction and prolonged bed rest, to open 

reduction and internal fixation with locking plates.
4
 

M J Young and R L Barrack conducted a study on complications of internal fixation of tibial 

plateau fractures on 45 patients who underwent open reduction and internal fixation for proximal 

tibia fractures and reported 13 cases who presented with soft tissue complication.
5
 

Güven, M. et al conducted a retrospective case series. He analyzed clinically and radiologically for 

the patients treated by Minimally Invasive Percutaneous Plate Osteosynthesis. Mean time for bony 

union in x rays was found to be 12 weeks. There were no cases of delayed or non union on the final 

follow-up. Plate bending was observed in one patient. The other 18 patients showed good to 

excellent results.
6
 

Kim, H., et al conducted a study to evaluate the effectiveness of the minimally invasive plate 

osteosynthesis (MIPO) technique with locking plates for periprosthetic tibial fracture after total 

knee replacement. They studied 16 patients in which plating on medial side in 4 cases, lateral side 

in 2 cases and both sides in 10 cases was done. They found that 14 cases achieved union, rest 2 

required secondary procedure due to failure. Only 1 case had varus malunion while rest all cases 

had acceptable alignment.
7
 

Naik, M. et al designed a study to assess the clinical and radiological outcomes of percutaneous 

locked plating (PLP) in extra articular tibia fractures in 47 patients and found that the average 

time for union was 20 weeks in closed and type 1 open fracture and 25 weeks in type II and type 

III fractures. No neurovascular injury, hardware failure or loss of fixation was documented till the 

last follow up. The mean range of knee joint movements was 119 degree. There were no 

statistical differences between patients with malunion and normal alignment with regard to knee 

range of motion and lower extremity functional score.
8
 

Kim, J. et al designed the study to assess the results of minimally invasive plate osteosynthesis 

(MIPO) for open fractures in 34 patients with 30 patients’ follow up up to 1 year. 18 patients 

underwent primary MIPO and 12 underwent staged MIPO and assessed in terms of union, 

complications and function of knee joint. It was found that 24 of the 30 patients achieved primary 
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union, 6 cases needed early bone grafting. No patient had malalignment greater that 10 degrees. 

Primary and staged MIPO procedures had similar results in terms of function. 

Hence it was concluded that if soft tissue coverage is adequately performed, MIPO could be 

regarded as an acceptable method for the treatment of open proximal tibial fractures.9 

P, Gupta. et al conducted a study on management of proximal and distal tibia fractures by 

biological osteosynthesis using minimally invasive plate osteosynthesis (MIPO) technique. They 

concluded that except for 1 patient that went into non union and required bone grafting, all other 

patients had satisfactory functional results with minimal or no soft tissue complications.
10

 

 
Anatomy of tibia 

A thorough understanding of anatomy of proximal tibia is necessary to plan for its fracture 

reduction and fixation. 

 
 

Tibial Plateau: 

 
The proximal tibia has a wide surface superioirly. It gives sufficient surface area for the 

femoral condyles to articulate over it. It comprises of two prominent condyles 1) Medial and 2) 

Lateral condyles, which are separated by an intercondylar area. Anterior intercondylar 

eminence provides attachment to anterior cruciate ligament. The posterior eminence provides 

attachment to the posterior cruciate ligament. 

 

Classification: 

 
 

Schatzkars classification: 

Schatzker et al., in 1979, published their data on 94 fractures of the lateral tibial plateau, over 8 

years from 1968 to 1975. The Schatzker classification has been one of most commonly used 

classification systems for tibial plateau fractures ever since. 
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Type I: Pure Cleavage Pattern 

 
Pure cleavage or a split type of fracture generally involves a sagittal fracture line which causes a 

split in the lateral tibial plateau forming a separate wedge-shaped fragment without any articular 

crush. This type of fracture pattern is generally seen in young patients who have a good quality 

 

 
 

 

 

 

bone. Pure split fracture fragments are easiest to treat and percutaneous screw fixation can be 

attempted in fractures where there is minimal soft tissue compromise. Some pure splits are highly 

unstable large fragments and, in those cases, buttress plate fixation is recommended. 



8  

 

 

 

 

Type II: Cleavage Combined With Articular Depression 

 
In addition to the lateral plateau split fragment seen in type I injuries, these fractures are also 

associated with depression of the articular surface due to either higher energy of injury or poor bone 

 

 
 

 

 

quality, or both. Degree of joint depression, width of the condylar split and stability of the knee 

guide treatment. Majority of these fractures are treated surgically with elevation of depressed 

articular fragment, bone grafting to backfill the void, and stabilization with a buttress plate. Newer, 

low-profile locking plate designs are generally associated with better maintenance of articular 

reduction, especially in those with poor bone quality 
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Type III: Pure Depression Pattern 

 
This type of fracture pattern is generally seen in elderly populations with poor subchondral bone 

quality due to advanced osteopenia or osteoporosis. The femoral condyle is driven into the 

 
 

 

 

 

 
underlying plateau; however, due to the soft subchondral bone, a depressed articular fragment 

results without causing a split. Treatment of these fractures is similar to the treatment of type II 

fractures 
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Type IV: Fracture of the Medial Condyle 

 
These may involve different fracture patterns generally involving the medial tibial plateau ranging 

from a split plateau fragment to comminuted depressed fracture fragments which require elevation 

and bone grafting. These fractures are rarely “pure” medial plateau fractures with fracture lines 

routinely involving the tibial spines and occasionally fracture lines involve the lateral plateau as 

 

 
 

 
well with the medial plateau being completely intact. Due to the loss of a medial buttress, these 

fractures have a tendency to go into varus if treated nonoperatively. Type IV fractures are generally 

considered as variants of knee dislocations, wherein the MCL and the anterior cruciate ligament 

(ACL) stay attached to the medial condyle while the lateral plateau and shaft displace laterally away 

from the fractured fragment and the femur and have a high propensity to cause neurovascular 

injuries 
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Type V: Bicondylar Tibial Plateau Fracture 

 
In these fractures, as the name suggests, both the medial and lateral tibial plateaus are broken but 

the metaphysis and diaphysis maintain continuity. Reduction and fixation of both the displaced 

condyles is necessary for achieving adequate stability. Generally, the smaller undisplaced condyle 

is reduced and fixed first with an antiglide plate placed at the apex of the fracture followed by 

fixation of the other plateau with locking implants. An ideal type V fracture is rarely seen as the 

 

 

 

 

fracture lines commonly involve the tibial spine contrary to diagrams in the original publication 
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Type VI: Fracture of the Tibial Plateau With Dissociation of Metaphysis and 

Diaphysis 

These are one of the most unstable varieties of tibial plateau fractures, and reduction and fixation of 

one or both plateaus is paramount to achieve and maintain articular congruity and alignment of the 

proximal tibia. One or both plateaus may be fractured in this fracture pattern but the hallmark of 

type VI fractures is a horizontal or oblique fracture line running through the proximal tibia which 

separates the joint segment from the diaphysis. The degree of articular involvement in these fracture 

 

 

 
 

 
patterns may range from a simple articular split to significantly displaced and comminuted articular 

fracture fragments. These fractures are generally associated with severe soft tissue compromise, 

chances of compartment syndrome, and may be associated with neurovascular injuries as well.
11
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Applied surgical anatomy 

 

The two standard approaches for MIPPO technique of proximal tibia are 

• Antero-lateral approach 

• Postero-medial approach 

These approaches can be used in isolation or together in the fixation of a proximal tibia fracture. 

However, there are other approaches which are not used routinely and are reserved for certain types 

of fracture pattern. 

The most frequently used approach is the anterolateral approach. 

Anterolateral approach: 

Place the patient supine on a radiolucent table. Place a firm wedge beneath the knee to flex the joint 

to approximately 60 degrees. Place a small bag underneath the buttock to correct the normal 

external rotation of the lower limb. 
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Make an inverted L-shaped incision. Start approximately 1 to 3 cm distal to the joint line, staying 

just lateral to the border of the patella tendon. Curve the incision anteriorly over Gerdy tubercle and 

extend it distally, staying about 1 cm lateral to the anterior border of the tibia. 

 

Deepen the incision proximally through subcutaneous tissue to expose the lateral aspect of the knee 

joint capsule. Below the joint line, deepen the incision through subcutaneous tissue and incise the 

fascia overlying the tibialis anterior muscle 

 

Using an elevator inferiorly detach some of the origin of tibialis anterior from the proximal tibia. 

Try to work in a plane between the periosteum and the muscle 
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Mobilize the muscle belly from the lateral aspect of the tibial shaft. 

 

 

 

 

 

Posteromedial approach: 

1. Patient positioning 

If the patient’s hip is normal, position the patient supine, abduct and externally rotate the leg and put 

it in a figure of 4 position. Position a sandbag beneath the contralateral hip to roll the patient 

approximately 20 degrees. 
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2. Skin incision 

 

Make a 6-cm longitudinal incision overlying the posteromedial border of the proximal tibia. The 

exact length of the incision will depend on the pathology to be treated and the implant to be used 
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Deepen the incision through the subcutaneous fat. The long saphenous vein and the saphenous 

nerve will be just anterior to the surgical approach; these structures should be identified and 

preserved. Identify the pes anserinus expansion overlying the tibia.To approach the tibia, either 

divide the pes anserinus longitudinally in the line of the skin incision or identify the anterior border 

of the pes and partially resect it from its insertion into the tibia, reflecting it posteriorly. 
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Develop an epiperiosteal plane between the pes anserinus and the medial head of the gastrocnemius 

at the posteromedial border of the tibia. The muscle can be gently freed from the bone by blunt 

dissection.
12
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MATERIALS AND METHODS: 

 

 
SOURCE OF DATA: 

 

Study subjects: The proposed study is a hospital based prospective study. The subjects for the 

study will be the patients fulfilling the inclusion criteria admitted in SDMCMSH, Dharwad. 

Inclusion Criteria: 

 

1. AGE: >18 YEARS 

 
 

TYPE: 1. TYPE 5 AND TYPE 6 OF SCHATZKER CLASSIFICATION FOR TIB- IAL 

PLATEAU FRACTURES 

 
2. CLOSED AND TYPE 1 OPEN COMMINUTED METAPHYSEAL FRACTURES OF 

PROXIMAL TIBIA WITH OR WITHOUT INTRA ARTICULAR EXTENSION 

Exclusion Criteria: 

 

1. IPSILATERAL LOWER LIMB FRACTURE IN SAME LIMB 

2. OPEN INJURIES OF GRADE 2 AND ABOVE 

 
 

3. PATIENTS NOT WILLING TO GIVE WRITTEN CONSENT TO BE A PART OF 

PROPOSED STUDY 

4. PATIENTS TREATED CONSERVATIVELY 

 
 

5. PATIENTS WITH COMPARTMENT SYNDROME ON WHOM FASCIOTOMY 

WAS DONE. 

 
Study area: SDM HOSPITAL, DHARWAD. 
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Study period: NOVEMBER 2019 - NOVEMBER 2021 

 

 

 

 
METHODS OF COLLECTION OF DATA: 

 

Study design: A PROSPECTIVE STUDY 

 
Sample: ALL THE PATIENTS WHO PRESENT TO SDM HOSPITAL FROM NOVEMBER 

2019 - NOVEMBER 2021 

WITH PATIENTS SATISFYING THE INCLUSION CRITERIA. 

 

Study instrument: Rasmussen scoring system 

 
 

Data collection: A detailed history will be taken from patients and their attenders. A thorough 

clinical examination will be done to evaluate other injuries. Once the patients are 

haemodynamically stable and all other life threatening injuries are ruled out, the patients will be 

evaluated for signs of compartment syndrome, wound status and soft tissue condition. The patients 

will then be assessed radiographically by x rays and computed tomography with 3 dimensional 

reconstruction. In patients with poor soft tissue condition such as severe swelling, hemorrhagic 

blebs and compartment syndrome knee spanning external fixator were applied. Patients were then 

managed with limb elevation. Once the soft tissue condition is optimised, the patient was subjected 

for definitive surgery i.e. closed reduction and percutaneous plate fixation of the fracture. A detailed 

written informed consent is taken prior to surgery. Depending upon the fracture configuration only 

medial plating, only lateral plating or bicolumn plating was done. 

Follow up protocol: Post operative rehabilitation: Patients were initially mobilised bed side 

followed by non weight bearing with walker support from post operative day 2. Intravenous 

antibiotics was administered till post operative day 2. The static quadriceps and ankle pump 

exercises were initiated on post operative day 2. The patients were discharged on post operative 

day 5 with necessary medication. Operated lower limb was immobilized in a long knee brace till 

suture removal i.e. post operative day 14. Knee range of exercise were started after suture 

removal. Patient were instructed to follow up regularly at 6 weeks, 3 months, 6 months, 9 months 

and 12 months. Aspirin 150mg once daily was advised for DVT 



23  

prophylaxis. At each follow up, patient was clinically assessed for pain, range of movements, 

stability with the help of Rasmussen scoring system for functional outcome and radiologically 

with full length x rays of the operated limb. The radiographs were assessed for signs of fracture 

union, loss of fixation and malalignment of the leg. Weight bearing was started once the 

radiological signs of fracture union appeared. The data collected is transferred into a master chart 

using SPSS version 21. 

 

Study analysis: Data were described in terms of range; mean ±standard deviation (± SD), 

frequencies (number of cases) and relative frequencies (percentages) as appropriate. All statistical 

calculations were done using (Statistical Package for the Social Science)SPSS 21version (SPSS 

Inc., Chicago, IL, USA )statistical program for Microsoft Windows. 

 

 
Surgical procedure 

 
Under SAB with stat dose of iv antibiotics, limb was positioned. The operating limb was prepared 

and draped. With the help of fluoroscopic guidance, the fractures were reduced using ligamentotaxis 

technique. Depending upon the need, traction with valgus or varus force was applied with knee in 

flexion or extension. A percutaneous reduction clamp for tibia was applied where the fracture 

fragments were supposed to be aligned. Once anatomical/acceptable reduction was achieved, a linear 

incision was taken depending upon the size of the plate between the Gerdy’s tubercle and fibular 

head. Incision deepened and subcutaneous tissue dissected to expose the fascia over lying the tibialis 

anterior muscle. The tibialis muscle was mobilized with a long available plate with a locking sleeve 

fastened to it in a submuscular plane (as a periosteal elevator). Proximally, locking head screws were 

applied. Distally, with the help of fluoroscopic guidance, a liner incision taken over the distal end of 

plate for the application of locking screws. The skin/soft tissue was not disturbed over the fracture 

site. 

.
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RESULTS 

 
In this study, a total of 17 patients were analysed in the given study period out of which 15 were 

males and 2 were females in the age group of 18-65 years with mean age being 42 years. 

 

AGE GROUP No. of cases Percentage 

 Males Females  

< 40 9 2 64.7% 

> 40 6 0 35.3% 

Total 15 2 100.0% 

 

 
The patients were classified with Schatzker classification for proximal tibia fractures. In our study 

14 patients were found to have type VI and 2 patients had type V fractures. One patient with 

metaphysical comminution was also included. 

 

Schatzkar's type: No. of cases Percentage 

Metaphysical 1 5.9% 

type 5 2 11.8% 

type 6 14 82.4% 

Total 17 100.0% 

 

 
The mode of injury of all the patients was road traffic accidents in our study. 

 

 

 

 

 
Of the 17 patients, 9 patients (53%) had bony union at 6 months. One patient had non union at the 

fracture site which could be attributed to the void present, however there was no signs of implant 

loosening or implant failure at the final follow up. 
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Fracture union: No. of cases Percentage 

Non union 1 5.9% 

11 months 1 5.9% 

4 months 1 5.9% 

5 months 2 11.8% 

6 months 9 52.9% 

7 months 1 5.9% 

8 months 2 11.8% 

Total 17 100.0% 

 

 

15 patients in our study had good to excellent results by Rasmussen scoring system for functional 

outcome. Radiologically all the patients had good to excellent results. 

 

Rasmussen score: functional No. of cases Percentage 

Excellent 3 17.6% 

Fair 2 11.8% 

Good 10 58.8% 

Poor 2 11.8% 

Total 17 100.0% 

   

Rasmussen score: radiological No. of cases Percentage 

Excellent 6 35.3% 

Good 11 64.7% 

Total 17 100.0% 

 

 
There were no soft tissue complications in all the patients. However one patient had varus collapse 

of medial condyle and another presented with knee stiffness. 
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DISCUSSION 

 
 

Proximal tibial fractures, one of the most common intraarticular fractures, are growing in frequency 

as a result of RTA, and surgical treatment options for these fractures are also being updated on a 

regular basis. Any fracture near a weight-bearing joint, such as the knee, is critical because it can 

cause severe morbidity and reduce quality of life.
13

 

Traditionally, treatment for intra articular proximal tibia fractures is open reduction and internal 

fixation which requires extensive stripping of soft tissue over proximal tibia. With proximal tibia 

being subcutaneous, the soft tissue envelope over proximal tibia is very less. And extensive 

stripping of this leads to wound complications.
2
 

Over a period of time, Minimally Invasive Percutaneous Plate Osteosynthesis technique was 

developed to overcome complications of wound over proximal tibia.
10

. 

We present a clinical research of surgical treatment of 17 proximal tibial fractures. The data were 

analyzed in terms of patient age and gender distribution, form of violence, fracture type analysis, 

reduction and fixation technique, surgical strategy, and complications. 

The majority of patients were between the ages of 18-65 years with maximum incidence 

involving age group 40-65 years (64%). 

The bulk of the patients in our series were men (88%), which may be explained by our Indian 

conditions, where the female population primarily works indoors and does not travel often. 

The mode of injury in our analysis was a road traffic collision in all the patients. The right side of 

the fracture is 41 percent and left is 58 percent. 

We preferred antero lateral approach in 13 patients with lateral condylar displacement fracture of 

the proximal tibia. This approach requires less soft tissue stripping from the bone, can contour plate 

to bone appropriately, and is easy to perform Minimally Invasive Percutaneous Plate Osteosynthesis 

technique. 

We had no occurrences of exclusively implant-related problems in our study, and the average 

duration for fracture union was 6 months. 

One patient in our study had knee stiffness, which was treated by physiotherapy. He was able to 

restore more than 90 degrees of flexion. 

Another patient had a varus collapse at 3 months follow up. The bony union occurred at 6 months 

post surgery and the patient had no complaints related to the deformity. 
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The duration of immobility was again suited to the stability of the fixation. Reduced incidence of 

knee stiffness, increased cartilage repair (regeneration), and encouragement of good callus 

development and remodeling are all advantages of early knee mobilization. 

In spite of all these complications we are able to achieve 18% excellent result and 59% good results 

functionally and 35% excellent and 65% good results radiologically using Rasmussen scoring 

system. We had 12% poor results in term of functional outcome. These results are comparable and 

on par with other documented standard studies such as a study conducted by Kim H et al were 14 

out of 16 patients had bony union at 17 weeks and two patients required secondary surgeries.
7
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CONCLUSION 

 
 

The following findings might be taken from the treatment of proximal tibial fractures with locking 

compression plates with MIPPO technique at the conclusion of our study. 

The incidences of complications were less due to minimal soft tissue trauma during surgery. 

The condition of the soft tissues prior to surgery and surgical intervention at appropriate time, has a 

substantial impact on the result. 

Fractures treated with Minimally Invasive Percutaneous Plate Osteosynthesis technique resulted in 

consistent bony union of fracture with lesser incidence of soft tissue complications. 

Selection of the surgical approach or implant should be done carefully based on the fracture pattern, 

bone quality and intraoperative fracture reduction. 



29  

LIMITATIONS 

 

The study consists of only 17 samples, it would have been better with large number of samples for 

any significant statistical conclusion. 

The follow up period for the study was only 12 months. A follow up period of 5-10 years would 

have been more significant to find the delayed complications such as collapse, implant failure etc. 
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SUMMARY 

 
Proximal tibial fractures, being one of the most complicated fractures because of various reasons 

such as poor vascularity and knee being a major weight bearing joint. With the advent of various 

investigative modalities such as CT scan, MRI scans the understanding of fracture pattern /anatomy 

has increased exponentially. 

With a thorough knowledge of fracture pattern pre operatively, the need for extensive soft tissue 

dissection has come down to a significant extent with methods such as Minimally Invasive 

Percutaneous Plate Osteosynthesis combined with use of locking compression plates. 

To emphasize the minimal or no soft tissue complications with the use of Minimally Invasive 

Percutaneous Plate Osteosynthesis, a 2-year study was conducted in the department of orthopaedics, 

SDM College of Medical Sciences and Hospital, Dharwad from November 2019- November 2021. 

A total of 17 patients were studied in this with prior consent and prior ethical clearance. 

 
Patients were followed up for a period of 1 year and assessed both functionally and radiologically 

with a well-recognized scoring system of Rasmussen scoring system for knee joint. 

All except one patient had bony union at an average of 6 months. 

 
Radiologically all 17 patients had good to excellent results where as functionally 15 patients had 

good to excellent outcomes and 2 patients had poor outcome. 

However, none of the patients had any soft tissue complications. 

 
Therefore, in selected comminuted epiphysiometaphyseal fractures of proximal tibia, the method of 

choice to reduce the soft tissue complications is Minimally Invasive Percutaneous Plate 

Osteosynthesis. 
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Informed CONSENT FORM: 
 

Principal investigator                                                           Guide: 
 

Dr. Eshwar M Masgal                                                         Dr Keshav Shenoy S 

Post graduate student                                                         Professor 

Dept of Orthopaedics                                                          Dept of Orthopaedics 
 

SDMCMS&H,Dharwad,SDMCMS&H,Dharwad 
 
 
 

“FUNCTIONAL AND RADIOLOGICAL OUTCOMES OF COMMINUTED 

EPIPHYSIOMETAPHYSEAL FRACTURES OF PROXIMAL TIBIA TREATED 

WITH MINIMALLY INVASIVE PERCUTANEOUS PLATE OSTEOSYNTHESIS” 

 

 
 

The study undertaken is for academic purpose and the treatment of the patient. No additional 

work up will be done. The work up done will only be in view of treatment of the patient. 
 

1.   I agree to visit the hospital for my follow up on the dates prescribed and have been 

informed about clinical examination of the fracture site and questions regarding my 

improvement. 

2.   This study has been explained to me and I understand what the study involves and 

therefore I agree to take part in the study. 

3.   I understand that I can refuse to permit carrying on with the any of the procedure 

said above. 

4.   The study involves clinical, radiological examination and blood investigation. The 

above said examinations are for the study purpose and help my treatment. 

5.   I  have  been  explained  about  the  use   of  my  hospital  records  for  study  and 

treatment  purpose and I agree to disclose my hospital records for the same and have 

been promised not to disclose information to any third parties. 
 

Signature of the patient : 

Name  ……………….. 

Date   ………………... 

Address…………………………………………………………. 
 
I HAVE BEEN PRESENT WHILE THE PROCEDURE HAS BEEN EXPLAINED TO THE 

PATIENT AND I HAVE WITNESSED HIS/HER CONSENT FOR THE PROCEDURE 
 

Signature of the witness……………………………………………. 
 
(The witness should not be a person connected with the study) 

 
Full name…………………………………………………………… 

Date…………………. 

Full address……………………………………………………………………………. 
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ಭ  ಸ    ಕ  ನ  ಷ      ಪ  ಭ   : 
 

 

" ಕನ  ಶ  ಟ ಆಕಯಭಣಕ    ಕ  ಮ  ಟ     ನ  ಮ       

ಆ ಟಟಮ   ಷ        ಥ   ಟಷ    ನ    ದ  ಗ   ಯಚ       ದ  ಷಲ  ಟ  ಟ   ಯಕ ಷಭ  

 

ಟ  ಫ  ಮ  ದ  ಷ    ಮ         ತ ಎ  ಪ     ಟಮ   ಭ  ಟ  ಪ   ಟಮ  

ಪ   ಕಚ ಯ  ಗಳ  ಷಯಮ  ತಭ ಕ ಭತ   ಯ        ಮ   ಲ     ಕ  
 

ಪಲ  ತ      ವಗಳ  ” 
 

 
 
 

ಕ    ಗ          ಅಧ  ಮಮನ   ವ     ಶಣ  ಕ ಉದ   ವ ಭತ   ಯ        ಮ 

ಚ   ಷತ  ಷಗ    ಆ ದ  . ಮ    ದ      ಸ  ಚ    ಚ  ತನ  ಖ  ಗಳನ  ನ 

ಭ   ಲ  ಗ   ದ  ಲ  . ಭ     ದ ತನ  ಖ     ಯ        ಮ ಚ   ಷತ  ಷಮ 

ದ   ಟಟಮ    ದ ಭ  ತಯ ಇಯ  ತ  ದ  . 
 

1. ನ  ಗದ  ತ ದ  ನ      ಕಗಳ  ನನನ ಅನ  ಷಯಣ  ಗ   ಆಷತ  ಯ  ಬ       ನ      ಲ     

ನ  ನ   ಒ        ನ   ಭತ   ಭ   ತದ ಷಥಳದ  ಷನ  ಕ  ಭತ   

ಯ        ಮ   ಲ     ಕ      ಶ    ಭತ   ನನನ ಷ  ಧ  ಯಣ    ಷ    ಫ    ಧ   ಟದ 

ಯವ  ನಗಳ ಫ  ತ  ಳ  ಷಲ   ದ  . 
 

2. ಈ ಅಧ  ಮಮನನ  ನ ನನ    ಯ  ಷಲ   ದ   ಭತ   ಅಧ  ಮಮನ   

ಏನನ  ನ ಒಳಗ           ಯ  ತ  ದ   ಎ    ಫ  ದನ  ನ ನ  ನ   

ಅಯ    ಭ     ಕ           ದ  ದ   ನ   ಭತ   ಆದದ     ದ ಅಧ  ಮಮನದ  

ಬ  ಗಸ  ಷಲ     ನ  ನ   ಒ  ತ       ನ  . 
 

3.    ಲ   ಸ     ಳ  ದ ಮ    ದ      ಕ  ಮ    ಧ  ನನ  ನ 

ಭ      ದ   ಷಲ     ಅನ  ಭ  ನ      ಲ     ನ  ನ   ನ  ಯ  ಕ ಷಫಸ  ದ   

ಎ    ದ   ನ  ನ   ಅಯ    ಭ     ಕ           ದ  ದ   ನ  . 
 

4. ಅಧ  ಮಮನ    ಷಲ ನ  ಕ  ಭತ   ಯ        ಮ   ಲ     ಕ      ಶ   ಭತ   ಯಕ 

ತನ  ಖ  ಮನ  ನ ಒಳಗ             ದ  .     ಲ   ಸ     ಳ  ದ     ಶ  ಗಳ   ಅಧ  ಮಮನದ 

ಉದ   ವಕ      ಭತ   ನನನ ಚ   ಷತ  ಷ  ಷಸ  ಮ ಭ     ತ    . 
 

5. ನನನ ಆಷತ  ಯಮ ದ  ಖಲ  ಗಳನ  ನ ಅಧ  ಮಮನ ಭತ   ಚ   ಷತ  ಷಮ 

ಉದ   ವಕ      ಫಳಷ    ದಯ ಫ  ನನ    ಯ  ಷಲ   ದ   ಭತ   ಇದಕ      

ನನನ ಆಷತ  ಯಮ ದ  ಖಲ  ಗಳನ  ನ ಫಸ  ಯ    ಗ ಷ     ನ   ಒ  ತ       ನ   

ಭತ   ಮ    ದ      ಭ  ಯನ      ಮ ಷ  ಗಳ    ಭ  ಸ  ತ  ಮನ  ನ 

ಫಸ     ಗ   ಷ    ದ    ಎ    ದ   ಬಯಷ   ನ      ಲ  ಗ  ದ      ಶ  ಕಯ ಷ : 

……………………… ... 
 

  ಣ   ಸ  ಷ ………………………………………………………….. 
 

ದ  ನ      ಕ ……………… 
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  ತ       ಳ  ಷ…………………………………………………………. 
 

ಕ  ಮ    ಧ  ನನ  ನ ಯ              ಟದ  ಗ ನ  ನ   

ಯಷ    ತ   ದ  ದ   ನ   ಭತ   ಕ  ಮ    ಧ  ನಕ      ಅನ / ಅಳ 

ಕನ  ಷ      ಅನ  ನ ನ  ನ   ತ  ಳ  ದ  ದ  ದ   ನ  . 
 

ಷ     ಮ ಷ  ………………………………………. 

 

 

(ಷ     ಅಧ  ಮಮನದ        ದ  ಗ   ಷ    ಕ   ಸ        ದ  ದ ಮ ಷ  ಮ   ಯಫ  ಯದ  ) 
 

  ಣ   ಸ  ಷಯ  …………………………………………………………… 
 

ದ  ನ      ಕ …………………. 
 

  ತ       ಳ  ಷ………………………………………………………………………… 
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ANNEXURE – IV 
 

 
 

PROFORMA FOR STUDY 
 

 
 
 

Name                    : 
 

 

Date of admission   : 

Age : 
 

 

Date of surgery : 

Sex  : 

 

 

Date of discharge     : 

Address             : 

Occupation        : 

complaints        : 

 

 

H.O.P.I 
 
 

Mode of injury : 
 

 

1.   Road traffic accident 
 

 

2.   Slip and fall 
 

 

3.   Fall from height 
 

 

4.   Sports related injuries 
 

 

5.   Others 
 

 
 

Any treatment given : 
 

 
 

associated injuries: 
 

 

Date and time of injury : past 

history : 

Co-morbid conditions  :   HTN/DM/CAD/CVA/BA/PTB 
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Personal history : 

Family history : 

General physical examination : vitals – 
 

Pulse              beats/min                      temp         c 
 

 

B.p.                    mm of hg                       r.r.               /min 
 
 
 
 

 

I. Pallor 
 

 

Ii. Icterus 
 

 

Iii. Cyanosis 

Cardiovascular system : respiratory 

system : 

Per abdomen : 
 

 

Local examination 

inspection :   attitude : 

swelling : 
 

wound : 
 

 
 

Palpation   :    local rise of temperature tenderness 

abnormal mobility crepitus 

 
stretch pain skin 

condition 
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Distal neurovascular deficits 
 

 

Investigations          : 
 

 

Blood investigations 
 

 

Serology 
 

 

Ct scan 
 

 

X ray findings                         : 
 

 

diagnosis                                   : 
 
 

Time duration between admission and definitive plate fixation : knee spanning external 

fixator: yes/no 

Preoperative                           : 
 

 

Posterior below knee slab : 

Analgesics : 

Antibiotics : 

 
Surgery     :          Type of plating: Medial/lateral/bicolumn plating 

 

 

Clinical assessment :[ ] 15days  [ ] 6weeks  [ ] 3month  [ ] 6month [ ] 9 months  [ ] 12month 
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Case: 

Pre-operative x-rays: 
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INTRA-OPERATIVE PHOTOGRAPHS: 
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FINAL FOLLOW-UP X RAYS: 
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