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Abstract | Original Research Article

Background: Because of intra-articular nature, tibial plateau fractures are significant and difficult to manage. Low
and high-energy tibial plateau fractures usually result from axial loading in combination with valgus stress
forces, present a variety of soft tissue and bony injuries that can produce permanent disabilities. Although there
are various modalities for fixation of these fractures with satisfactory results, but there is no general consensus as
to which modality is the best in terms of functional outcome and proving the superiority of one over the other.
Aim of the Study: The study aimed to evaluate the functional outcome of surgical management of tibial plateau
fractures. Methods: It was a prospective observational study conducted in the Trauma Center, Bangabandhu Sheikh
Mujib Medical College (BSMMC) & Hospital, Faridpur, Bangladesh during the period from January 2021 to
December 2021. In total 85 more than 20 years old patients of both sexes with tibial plateau fractures attended to the
mentioned hospital during the first six months of the study were selected as the study population. Obeying the
inclusion criteria of this study, only simple fractures of tibial plateau presenting in patients requiring open or closed
reduction as well as internal fixation to restore the articular anatomy were finalized for this study. Result: In this study,
according to the Schatzker classification and outcomes as per the recommendation of Rasmussen et al., 89% (n=76)
patients got acceptable outcomes whereas the rest 11% (n=9) did not get satisfactory results. For majority (55%) of the
patients, the union time was found <12 weeks whereas in 2% cases (n=2) incidence of non-union was observed.
Besides these, in general grading of patient’s outcome as per patient’s satisfaction, 56% patients got excellent results.
Conclusion: In this study we found satisfactory outcomes in majority of the patients but in case of more than 10%
cases outcomes were not acceptable. These findings may be helpful for the future researchers for any further research
in the same issue.
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open reduction and internal fixation [2]. But Ali, et al.,
reported a 31% fixation failure for tibial plateau

1. INTRODUCTION

Low and high-energy tibial plateau fractures

usually result from axial loading in combination with
valgus stress forces, present a variety of soft tissue and
bony injuries that can produce permanent disabilities.
Such fractures gravely affect the stability, biomechanics
and range of motion of the knee joint [1]. The
management of these types of injuries has for long been
subject of controversies. The spectrum of treatment of
tibial plateau fractures ranges from simple casting and
bracing to skeletal traction as well as early motion to

fractures in their elderly population [3]. The most
widely used classification for tibial plateau fractures
was introduced by Schatzker et al., in 1979 [4] and was
later modified by Luo et al., [5]. As tibial plateau
fractures are intraarticular, the gold standard for
treatment of such cases is surgery by open reduction
along with internal fixation (ORIF) with locked plates
to restore the joint congruence and to get a stable knee,
an adequate mechanical axis and early mobilization [6,
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7]. On the other hand, Gaston et al., reported that, after
the fracture of the tibial plateau, 20% of the cases have
stiffness at 12 months after surgery [8]. The incidence
of knee stiffness after tibial plateau fracture is 3% to
18% depending on the series [9, 10], although the
necessity of surgical re- intervention for this reason is
not so high (0-5%) [11]. On the other hand,
arthroscopic release may be considered as an option
while the stiffness lasts longer than 12 weeks or even
earlier if there is a clear halt in the progression of joint
range gain [12]. Besides all of these, some authors have
proposed techniques to treat extensor contractures
without the need for open surgery, such as the
quadriceps pie-crusting technique associated with an
arthroscopic technique [13, 14].

2. OBJECTIVES
General Objective
e To evaluate the functional outcome of surgical
management of tibial plateau fractures.

Specific Objective
e To assess the mechanism of injuries of tibial
plateau fractures.
e To assess the time to union and the final
outcomes.

3. METHODOLOGY & MATERIALS

It was a prospective observational study
conducted in the Trauma Center, Bangabandhu Sheikh
Mujib  Medical College (BSMMC) & Hospital,
Faridpur, Bangladesh during the period from January
2021 to December 2021. In total 85 more than 20 years
old patients of both sexes with tibial plateau fractures
attended to the mentioned hospital during the first six
months of the study were selected as the study
population. Obeying the inclusion criteria of this study,
only simple fractures of tibial plateau presenting in
patients requiring open or closed reduction as well as
internal fixation to restore the articular anatomy were
finalized for this study. Any fracture having Gustilo
Anderson severity of more than Grade |, ipsilateral
meniscal or ligamentous injury, all pathological
fractures or fractures having associated condition like
floating knee, compartment syndrome or any other
polytrauma were rejected. Surgical interventions were
performed under suitable antibiotic cover and
fluoroscopic control and as soon as local soft tissue
conditions were favorable, operations were done.
Fracture site reduction was performed under the
fluoroscopic guidance with the use of percutaneous
clamps and distracters judiciously as well as repeats
fluoroscopic assessment was done to assess anatomical

reduction. Open reduction was also performed as per
need. Buttress plates were applied since the proximal
end of the tibia contains a large amount of cancellous
bone and has a tendency of axial deviation or bending
under the effect of compression or shearing forces.
Whenever the fixation was deemed stable then
intermittent knee mobilization was started once pain
subsided. Weight bearing was deferred until evidence of
union was seen on X ray. Partial weight bearing was
started at around 10 to 14 weeks depending upon the
fracture configuration. The results of this study were
evaluated using the functional grading of Rasmussen et
al., [15].

4, RESULTS

In this study among total 85 participants, 56
were male which was 66% and the rest 29 were female
which was 34%. So, male participants were dominating
in number and the male-female ratio was 2:1. Among
total population the highest, 36% were from 31-40
years’ age group. Besides this, 19% were from 20-30
years’ age group, 26% were from 41-50 years’ age
group, 13% were from 51-60 years’ age group and only
6% were from >60 years’ age group. In analyzing the
mode of injuries of the participants we found that, one-
third (33%) injuries occurred by road traffic accidents.
In 21% cases the mechanism was low energy, in 18%
cases it was high energy, in 13% cases it was fall from
height, in 11% cases it was simple falls and in only 5%
sports injuries were found. The average duration of
hospitalization of the participants was 7.5 days. In total
12 cases were managed with cancellous screws; 23
patients underwent open reduction and fixation with
plating while plating supplemented with bone grafting
was performed in 18 patients. Plating with MIPO
technique was performed in 15 patients and external
fixator was applied in 5 patients. In total 11 patients had
fixation done with dual plating. Average time gap
between operation and partial weight bearing was
around 11 weeks. Most of the patients had 120° or more
knee flexion. Average range of motion was 112.5°. Two
patients had varus deformity of 10° due to collapse of
medial condyle. In this study, according to the
Schatzker classification and outcomes as per the
recommendation of Rasmussen et al., 89% (n=76)
patients got acceptable outcomes whereas the rest 11%
(n=9) did not get satisfactory results. For majority
(55%) of the patients, the union time was found <12
weeks whereas in 2% cases (n=2) incidence of non-
union was observed. Besides these, in general grading
of patient’s outcome as per patient’s satisfaction, 56%
patients got excellent results.
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= Male
56, 66% = Female

Figure 1: Gender distribution of participants (N=85)

Table 1: Age distribution of participants (N=85)

Age (Years) | n | %
20-30 16 | 19%
31-40 31 | 36%
41-50 22 | 26%
51-60 11 | 13%
>60 5 | 6%
Table 2: Mode of injury among participants (N=85)
Mechanism n | %
Road traffic accident | 28 | 33%
Low energy 18 | 21%
High energy 15 | 18%
Fall from height 11 | 13%
Simple fall 9 |11%
Sports 4 | 5%
Table 3: Distribution of patients as per Schatzker classification and their outcomes as per Rasmussen et al.,
(N=85)
Schatzker type | Total patients (n=56) Patients got acceptable outcome Patients without acceptable outcome
n %
[ 9 9 100% 9 (11%)
i 20 20 100%
11 7 6 86%
v 12 9 75%
\% 21 18 86%
VI 16 14 88%
Total 85 76 89%

Table 4: Distribution of patients on basis of time to union (N=85)

Union time (Week) | n | %
<12 47 | 55%
12to 14 13 | 15%
>14 23 | 27%
Non-union 2 | 2%
Total 85 | 100%

Table 5: General grading of patient’s outcome as per patient’s satisfaction (N=85)
Grade n | %

Excellent | 48 | 56%
Good 17 | 20%
Fair 11 | 13%
Poor 9 [ 11%
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5. DISCUSSION

The study aimed to evaluate the functional
outcome of surgical management of tibial plateau
fractures. Among total population of our settings the
highest, 36% were from 31-40 years’ age group.
Besides this, 19% were from 20-30 years’ age group,
26% were from 41-50 years’ age group, 13% were from
51-60 years’ age group and only 6% were from >60
years’ age group. In a similar study the average age of
patients was 55 years [15]. In this study, the majority of
patients were male (66%) which can be attributed to an
Indian set up where the female population largely
remains indoors and is less prone to automobile
accidents. In this study the commonest mode of injury
was road traffic accident (33%). which did not correlate
well with a previous study by Chiax et al., who in their
series, reported that, 71% of the injuries occurred
because of road traffic accident [16]. In our series, we
studied cases of simple tibial plateau fractures treated
only by surgical method. Different authors use different
criteria for surgical management of these fractures.
Seppo E Honkoenen in his series of 130 tibial plateau
fractures, conducted surgery taking into consideration
condylar widening of >5 mm and lateral condyle step
off >3 mm [17]. Hohl et al., and Segal et al., advised
fixation at 5 mm of depression and Honkonen et al.,
took 3 mm of depression in consideration in his study
[18, 19]. In our study, the indication for surgery were
the same standard indications as for those tibial plateau
fractures, 3 mm depression was considered as an
indication for surgery. In this study, according to the
Schatzker classification and outcomes as per the
recommendation of Rasmussen et al., 89% (n=76)
patients got acceptable outcomes whereas the rest 11%
(n=9) did not get satisfactory results. For majority
(55%) of the patients, the union time was found <12
weeks whereas in 2% cases (n=2) incidence of non-
union was observed. Ebraheim et al., in his series of
117 tibial plateau fractures had excellent results in 68%
of cases, good in 13%, fair in 11% and poor in 8% of
the patients [20]. In another recent study [21] they
claimed that, in spite of complexity of those fractures
they were able to achieve 83.3% acceptable results
(33.3% Excellent and 50% good) with their methods of
fixation, in addition they had 13.3% fair and 3.3% poor
results. Noted that, in this study, in general grading of
patient’s outcome as per patient’s satisfaction, 56%
patients got excellent results.

Limitations of the Study

This was a single centered study with a small
sized sample. So, the findings of this study may not
reflect the exact scenario of the whole country.

6. CONCLUSION AND RECOMMENDATIONS

In this study we found satisfactory outcomes in
majority of the patients but in case of more than 10%
cases outcomes were not acceptable. These findings
may be helpful for the future researchers for any further
research in the same issue. Besides all the technical

issues surgeons should provide more attention in
reducing the number of non-union. For getting more
specific findings we would like to recommend for
conducting more studies regarding the same issue with
larger sized sample.

REFERENCES

1. Barr, J. S. (1940). The treatment of fracture of the
EXTERNAL tibial condyle: (Bumper fracture). J
American Med Assoc, 115(20), 1683-7.

2. Apley, A. G. (1979). Fractures of tibial plateau.
Clin Orthop North Am, 10, 61-74.

3. Ali, A. M., El-Shafie, M., & Willett, K. M. (2002).
Failure  of  fixation of tibial plateau
fractures. Journal of orthopaedic trauma, 16(5),
323-329.

4. Schatzker, J., Mcbroom, R., & Bruce, D. (1979).
The tibial plateau fracture: the Toronto experience
1968-1975. Clinical Orthopaedics and Related
Research®, (138), 94-104.

5. Luo, C. F., Sun, H., Zhang, B., & Zeng, B. F.
(2010). Three-column fixation for complex tibial
plateau  fractures. Journal ~ of  orthopaedic
trauma, 24(11), 683-692. https://doi.org/10.1097/
BOT.0b013e3181d436f3

6. Meinberg, E. G., Agel, J., Roberts, C. S., Karam,
M. D., & Kellam, J. F. (2018). Fracture and
dislocation classification compendium—
2018. Journal of orthopaedic trauma, 32, S1-S10.
https://doi.org/10.1097/BOT.0000000000001063

7. Mthethwa, J., & Chikate, A. (2018). A review of
the management of tibial plateau
fractures. Musculoskeletal surgery, 102(2), 119-
127. https://doi.org/10.1007/s12306-017-0514-8

8. Gaston, P., Will, E. M., & Keating, J. F. (2005).
Recovery of knee function following fracture of the
tibial plateau. The Journal of Bone and Joint
Surgery.  British  volume, 87(9), 1233-1236.
https://doi.org/10.1302/0301-620X.87B9.16276

9. Muhm, M., Schneider, P., Ruffing, T., & Winkler,
H. (2014). Posterocentral approach to the posterior
tibial plateau. Reconstruction of tibial plateau
fractures and avulsions of the posterior cruciate
ligament. Der  Unfallchirurg, 117(9), 813-821.
https://doi. org/10.1007/s00113-013-2418-x

10. Prat-Fabregat, S., & Camacho-Carrasco, P. (2016).
Treatment strategy for tibial plateau fractures: an
update. EFORT open reviews, 1(5), 225-232.
https://doi.org/10.1302/2058- 5241.1.000031

11. Kugelman, D. N., Qatu, A. M., Strauss, E. J,,
Konda, S. R., & Egol, K. A. (2018). Knee stiffness
after tibial plateau fractures: predictors and
outcomes (OTA-41). Journal of orthopaedic
trauma, 32(11), e421-e427.
https://doi.org/10.1097/BOT.0000000000001304

12. Cheuy, V. A, Foran, J. R., Paxton, R. J., Bade, M.
J., Zeni, J. A., & Stevens-Lapsley, J. E. (2017).
Arthrofibrosis  associated  with  total  knee
arthroplasty. The Journal of arthroplasty, 32(8),

| © 2022 SAS Journal of Surgery | Published by SAS Publishers, India

[ 687 |



https://doi.org/10.1097/BOT.0000000000001063
https://doi.org/10.1007/s12306-017-0514-8

Mahabob et al., SAS J Surg, Nov, 2022; 8(11): 684-688

13.

14,

15.

16.

2604-2611.
https://doi.org/10.1016/j.arth.2017.02.005

Shang, P., Liu, H. X., Zhang, Y., Xue, E. X,, &
Pan, X. Y. (2016). A mini-invasive technique for
severe arthrofibrosis of the knee: A technical
note. Injury, 47(8), 1867-1870. https://doi.
0rg/10.1016/j.injury.2016.06.015

Zhang, Y., Ye, L. Y, Liu, H. X., & Wen, H.
(2015). Quadriceps tendon pie-crusting release of
stiff knees in total knee arthroplasty. Journal of
Orthopaedic  Science, 20(4), 669-674. https://
doi.org/10.1007/s00776-015-0731-7.

Rasmussen, P. S. (1973). Tibial condylar fractures:
impairment of knee joint stability as an indication
for surgical treatment. JBJS, 55(7), 1331-1350.

De Mourgues, G., & Chaix, D. (1969). Treatment
of tibial plateau fracture. Revue de chirurgie
orthopedique et reparatrice de [I'appareil
moteur, 55(6), 575-576.

17.

18.

19.

20.

21.

Honkonen, S. E. (1994). Indications for surgical
treatment of tibial condyle fractures. Clinical
orthopaedics and related research, (302), 199-205.
Burri, C., Bartzke, G., Coldewey, J., & Muggler, E.
(1979). Fractures of the tibial plateau. Clinical
Orthopaedics and Related Research®, (138), 84-
93.

Bowes, D. N., & Hohl, M. A. S. O. N. (1982).
Tibial condylar fractures. Evaluation of treatment
and outcome. Clinical orthopaedics and related
research, (171), 104-108.

Ebraheim, N. A., Sabry, F. F., & Haman, S. P.
(2004). Open reduction and internal fixation of 117
tibial plateau fractures. Orthopedics, 27(12), 1281-
1287.

Singh, K., Singh, M., & Gautam, R. Functional
Outcome of Surgical Management of Tibial Plateau
Fractures: Case Series of 30 Cases.

| © 2022 SAS Journal of Surgery | Published by SAS Publishers, India

[ 688 |




