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Comparison of Various Modalities of Treatment for Tibial Plateau Fracture
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Learning Points for this Article

Thus we learned that Displaced/Depressed intraarticular fractures belonging to Schatzker's type I, II and III should be treated by surgical
methods,ORIF gives satisfactory results by maintaining precise articular congruity and preventing early osteoarthritis.

Abstract
Background: Tibial plateau fractures are quite challenging for orthopaedic surgeons,and earlier, most of tibial plateau fractures were
treated conservatively which resulted in joint line incongruity, early osteoarthritis, and knee stiffness. Now, treatment of these fractures
has changed. We did this study to compare the outcome of different modalities of treatment in tibial plateau fractureswith advantages and
disadvantages.
Materials and Methods: During 2 years from April 2015 to May 2017, 30 patients were treated for closed tibial plateau fractures, of
which 4 patients were treated by conservative methods, and 26 patients were treated by surgical methods.
Results: Result showed the higher involvement of young, middle-aged males than older females with maximum Type I fractures.
Operative results were better in complicated fractures which treated with buttress plate where there was no much difference in the
outcome of simple TypesI and II fractures, and hence, we preferred conservative modality for them.
Conclusion: The correct method of management of tibial condylar fractures depends on good clinical judgment. If rational treatment is
to be instituted, the surgeon must have sound knowledge of the pattern of the injury and a clear understanding of the knee examination
and imaging studies and must be familiar with a variety of techniques available at present for treating tibial condyle fractures.
Keywords: Tibial plateau, conservative, cannulated cancellous screw, buttress plate.
Introduction
Tibial plateau fractures are quite challenging for orthopaedic surgeons
due of their number, variety, complexityand various methods of
treatments are available nowadays. As most of the knee stabilizers are
attached with proximal tibia which plays a crucialrole in knee
biomechanics, any change in anatomy due to any injury causes
impairment in the normal function. However,many studies had been
done regarding treatment of tibial plateau fracture according to
classification, indication over the past 100 years, but none has given a
final answer yet. Earlier, most of tibial plateau fractures were treated
conservatively which resulted in joint line incongruity, early
osteoarthritis, and knee stiffness. Now, treatment of these fractures
has changed radically over the years, as our ability to achieve near
anatomic reduction and fixation has improved, thereby reducing the
incidence of early osteoarthosis. However, avarying amount of knee
stiffness was noticed and surgery was blamed for it, which is being

done on an already traumatized knee. Different types of knee
instability were encountered in earlier studies depending on the type
of fracture unless meticulous repair of ligaments and other soft tissues
were done. Taking all these facts into consideration, a study is being
carried out to know the mode of injury, fracture pattern, outcome of
various modalities of treatment, complications encountered, and
associated injuries.
Aims and objectives
The objectives of this study are as follows:
• To compare the outcome of different modalities of treatment in
tibial plateau fractures.
• To study the advantages and disadvantages of surgical treatment,
comparing with non-surgical treatment modalities.
• Schatzker’set al. [1] classification (1979).
• Type I: Split fracture - usually seen in young individual without
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Figure 1: (a and b) Buttress plates and instrumentation set.

Figure2: Pre- and post-operative images
of tibial plateau fractures treated with cast

DYPH, Pune, between April 2015and May 2017.

Figure 3: (a-c) Tibial plateau fractures treated with cc screw fixation.

Figure 4: (a-c) Tibial plateau fractures treated withbuttress plate.

osteoporotic bone. If displaced, it may be fixed withtwo transverse
cancellous screws.
• Type II:Split-depressed fracture - a lateral wedge is split off, but in
addition, the articular surface is depressed down into the metaphysic.
If depression is more than 7 mm, open reduction, elevation of the
depressed plateau, and bone grafting and fixation of fracture are
indicated.
• Type III: Pure depressed fracture - the articular surface is driven
into the plateau andoccurs in osteoporotic bone. Elevation of the
articular fragment and bone grafting supported with a buttress plate
or cancellous screws is usually done.
• Type IV:Fracture of medial condyle - these may be single wedge,
comminuted, or depressed. Tibial spines are often involved, and
open reduction and internal fixation are indicated since these
fractures tend to angulate into varus.
• Type V: Bicondylar fracture - both condyles are split off, but
metaphysis and diaphysis retain continuity. Both condyles can be
fixed with buttress plate and cancellous screws.
• Type VI: Plateau fracture with dissociation of metaphysis and
diaphysis.
This is a study of management of 30 cases ofclosed tibial plateau
fractures in adults, conducted in the department of orthopedics at

Materials and Methods
During this period,30 patients were treated for
closed tibial plateau fractures, of which 4 patients
were treated by conservative methods, and 26
patients were treated by surgical methods.
All the required data were collected from the
patients during their stay in the hospital, during
follow-up at regular intervals, and from the
medical records.
The inclusion criteria
All patients with closed tibial plateaufractures in
the age group of 18-60 years seenduring April
2015-May 2017 and who gave informed written
consent for the study were included in the study.

Indication for conservative treatment
1. Undisplaced or incomplete fractures.
2. Minimally displaced stable lateral plateau fractures.
3. Significantly associated morbid medical conditions
(cardiovascular, metabolic etc)
4. Selected unstable lateral plateau fracture in elderly osteoporotic
patients.
5. Patients with unfavourable skin conditions and compound injuries
were included as contraindications for immediate surgical fixation.
The exclusion criteria
1. Fracture in children <18 years.
2. Geriatric patients above 60 years.
3. Compound fracture.
4. Pathological fractures.
Fig. 1a and b showbuttress plates and instrumentation set.
Results
The following observations were made from the data collected
during the study of management of tibial condylar fractures.
13 | Trauma International | Volume 3 | Issue 2 | Sep-Dec 2017 | Page 12-15

www.traumainternational.co.in

Herode P et al
Table 1: Frequency of age incidence

Age (years)

Table 2: Frequency of sex incidence

Sex

Frequency (%)

Male

25 (83.33)

Frequency (%)

18-30

3(10)

30-40

7(23.33)

40-50

16(53.33)

Table 3: Frequency of type of fracture

Type of fracture

Frequency (%)

Female

5 (16.66)

I

10 (33.33)

Total

30 (100.0)

II

3 (10)

Age incidence
The
youngest
50-60
4(13.33)
patient in this study
Total
30(100.0)
was 18 years, and
the oldest was 60
years. The average
age group in the surgical and conservative group was 53.33 years, and
76.66% were between 30and 50 years of age group.
Table 1 showingfrequency of age incidence.
Table 2 showingFrequency of sex incidence.
In this study, 83.33% were male patients, and 16.66% patients were
female.
Type of fracture
All the fractures in this study are classified according to Schatzker’s
classification system.Table 3 showing frequency of type of fracture.
Table 4 showing early complications with treatment.
The following were the early complications seen in this study:
Infection, loss of reduction, and peroneal nerve injury. Late
complications seen in this study are knee stiffness, knee instability,
malunion, and posttraumatic osteoarthritis.Table 5 showing late
complication.
Table 6 showing results of conservative versus surgical treatment.
Fig.2showing pre- and post-operative figureof tibial plateau fractures
treated with cast.
Fig.3a-c showing tibial plateau fractures treated with cc screw
fixation.
Fig. 4a-c showing tibial plateau fractures treated withButtress plate.
Discussion
Despite many advances in the care of intra-articular fractures, tibial
condylar fractures continue to be a difficult surgical problem. A
survey of the literature indicates that many authors reported more
than satisfactory results with either closed or operative methods of
treatment. The management of tibial plateau fracture has always been
a subject of debate because of their variety and complexity. The
results of the non-operative management of these injuries have
historically been unsatisfactory [2,3,4]. A review of literature

suggested that the
III
1 (3.33)
current series has
IV
7 (23.33)
some similarities
with other
V
8 (26.66)
published series. In
the current series,
VI
1 (3.33)
the average age
Total
30 (100.0)
group was 53.33
years, 76.66% were
between 31and 50
years of age group, youngest being 18 years, and oldest being 60
years.A study by Nabil et al. [5] showed theaverage age of the study
of 43 years. This study had male preponderance (83.33%). A study
by Nabil et al. also had male preponderance (60.5%). 4 patients
treated by conservative methods showed good-to-excellent results in
25% of the patients, 25% fair, and25% poor results. Lansinger et al.
[6] in a 20-year follow-up of conservatively treated tibial plateau
fractures showed 79.3% excellent results in lateral condyle
fractures,44.44% excellent results in bicondylar fractures, and 35.7%
excellent results in medial condyle fractures.
• The results of functional evaluation of the knees treated by CRIF
with cannulated cancellousscrews showed 62.5% good-to-excellent
results and 37.5% fair-to-poor results.
• Sament et al. [7] in their study of percutaneous fixation of closed
tibial plateau fractures found 85.7% good-to-excellent resultsand
14.3% fair-to-poor results.
• Results of OR-IF with plate osteosynthesis in our study show
78.58% excellent-to-good results and 21.42% fair-to-poor results.
• Raza et al. [8] in their study of minimally invasive percutaneous
plate (MIPPO)osteosynthesis found 90% excellent-to-good results
and 10% fair-to-poor results.The current study shows no incidence of
nonunion, whereas Nabil et al. study shows 1.7% incidence of
nonunion. Among the early complications, infection was a common
problem with surgical methods with 6.66% incidence in this study.
One case of peroneal nerve injury was seen which was treated
Table 4: Early complications with treatment
Treatment
Early complications

Table 5: Late complications

Total
Conservativen (%)

Surgeryn (%)

Treatment
Late complications
Conservative n (%)

Cannulated cancellous
Buttressplatingn (%)
screwsn (%)
12 (70.58)

Total

No

3 (75)

23 (88.46)

26 (86.66)

23 (76.66)

Peroneal nerve injury

0 (0.00)

1 (3.84)

1 (3.33)

Infection

0 (0)

2 (7.69)

2 (6.66)

Loss of reduction

1 (25)

1 (3.85)

1 (3.33)

Compartment syndrome

0 (0)

0 (0)

0 (0)

Total

4 (100.0)

26 (100.0)

30 (100.0)

No

2 (50)

7 (77.7)

Knee stiffness/osteoarthritis

1 (25)

0 (0)

Knee instability

0 (0)

0 (0)

2 (11.7)

Knee stiffness

1 (25)

0 (0)

2 (11.7)

3 (10)

Osteoarthritis

0 (0)

2 (22.22)

0 (0)

2 (6.66)

Malunion

0 (0)

0 (0)

1 (5.88)

1 (3.33)

Total

4 (100.0)

9 (100.0)

17 (100.0)

30 (100.0)

1 (3.33)
0 (0)
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Table 6: Results of conservative versus surgical treatment

Type of fracture
Mode of Treatment

Total
I n (%)

II n (%)

III n (%)

IV n (%)

V n (%)

VI n (%)

Conservative
Poor

1 (25)

-

-

-

-

-

1 (25)

Fair

1 (25)

-

-

-

-

-

1 (25.0)

Good

0 (0)

-

-

1 (100)

-

-

1 (25)

Excellent

1 (25)

-

-

-

-

-

1 (25)

Total

3 (100.0)

0 (100.0)

0 (100.0)

1 (100.0)

0 (100.0)

0 (100.0)

4 (100.0)

Surgery
Poor

-

-

-

1 (22.22)

-

1 (100)

2 (7.14)

Fair

1 (16.67)

1 (16.66)

-

1 (22.22)

1 (7.14)

-

4 (14.28)

Good

2 (25)

1 (50)

1

2

2 (21.43)

-

7 (28.57)

Excellent

4 (58.33)

1

-

2

5 (71.43)

-

13 (50)

Total

7 (100.0)

3 (100.0)

1(100.0)

7 (100.0)

8 (100.0)

1(100.0)

26 (100.0)

conservatively.
Conclusion
The correct method of management of tibial condylar fractures
depends on good clinical judgment. If rational treatment is to be
instituted, the surgeon must have sound knowledge of the pattern of
the injury and a clear understanding of the knee examination,
imaging studies and must be familiar with a variety of techniques
available at present for treating tibial condyle fractures. The
conclusions of these studies are as follows:
1. Males were affected more than females (83.33%).
2. Fractures occurred more commonly between the ages of 31and 50
years.
3. The most common mode of injury was the road traffic accident
(high-energy trauma).
4. Lateral plateau fractures were more common when compared to
medial plateau.
5. The main aims of surgical treatment include precise reconstruction
of the articular surface with elevation of the depressed articular
fragment and stable fragment fixation allowing early range of

movement.
6. Displaced/depressed intra-articular fractures belonging to
Schatzker’s TypesI-III should be treated by surgical methods.
7. ORIF gives good-to-excellent results in high-velocity injuries
(Schatzker’s Type IV-VI).
8. The incidence of posttraumatic osteoarthritis was higher in the
conservatively managed patients as compared to the surgical group
indicating the importance of accurate articular surface reconstruction
by surgical methods.
9. The incidence of infection was higher in cases of open reduction as
compared to close reduction/conservative methods.
10. None of the patients developed non-union.
11. We conclude that surgery is the treatment of choice for displaced
fractures belonging to Schatzker TypesI and II. Schatzker’s Type III
fractures can be managed conservatively if the depression is <5 mm.
Schatzker’s TypesIV-VI should be managed surgically with plate
osteosynthesis, especially in young individuals who require perfect
anatomical reconstruction of the articular surface, stable fixation, and
early mobilization. MIPPO is a good alternative to ORIF and
minimizes the risk of infection.
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