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Tibial plateau fractures in a limited-resource setting: A prospective 
study of surgical techniques and outcome over three years

Introduction: Tibial plateau fractures form a wide spectrum of injuries 
accounting for 1.2% of all fractures and a prevalence of 10 cases per 
100,000 inhabitants. Methodology: A prospective consecutive multi-
centre study from May 2018 to May 2021 was carried out in Yaounde. 
All consenting cases of tibial plateau fracture underwent surgical treat-
ment while patients with pathologic fractures, previous knee osteoar-
thritis, medically unfit for surgery, and discharging against medical ad-
vice were excluded. Data was analysed with SPSS 26.0 and the level 
of significance set at p<0.05. Results:Eighty-four (84) cases of tibial 
plateau fractures were sampled and 68 consented to surgery. The 
mean age was 42 ±13.6 years and sex ratio 2.4. Estimated prevalence 
was 2.2 cases per 100,000 inhabitants. Schatzker type II fractures 
were most represented (33.3%). The left leg was affected in 57.1%. 
Motorbike accidents were the main cause of injury (66.7%). Of the 68 
operated, 63.3% by plating osteosynthesis, 32.4% by external fixation, 
and 4.4% by screws fixation. Tricortical iliac bone graft was realised 
in 4 cases. The minimum follow-up was 6 months, with a median of 
18 months (5 to 37 months). Plating osteosynthesis (p<0.001), oper-
ative time between 60 to 120 minutes (p<0.02) and a good radiologic 
fracture healing (p<0.04) were associated with a satisfactory outcome. 
Poor prognosis was seen with open fractures (p<0.001), bridging ex-
ternal fixation (p<0.001), and Schatzker VI fractures (p<0.02). Compli-
cations included post-traumatic osteoarthritis (64.7%), post-traumatic 
osteomyelitis (29.4%), knee ankylosis (5.9%), and limb malalignment 
(30.9%). Conclusion:The prevalence of tibial plateau fractures re-
mains lower than reported in literature but it is projected to rise. Plating 
remains a viable treatment option. A larger scale study will establish 
the burden of this entity in our context. 
Keywords: Tibial plateau fracture, Treatment, Outcome, Complica-
tions
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Introduction 

Tibial plateau fractures form a wide spectrum of 

injuries of the proximal tibia presenting varying 

challenges with a prognosis that is largely de-

pendent on the management of each particular 

configuration. General treatment guidelines for 

these intra-articular fractures are clear; nonethe-

less, complication rates in the short- to long-term 

remain relatively high [1]. Knee ankylosis, infec-

tion, post-traumatic osteoarthritis, malunion, and 

nonunion account for most of the complications 

described; often requiring reinterventions with all 

its associated burden on the affected [2]. 

These fracture patterns are relatively rare ac-

counting for approximately 1.2% of all fractures, 

with an incidence of 10 per 100.000 annually. 

This incidence is noted to be increasing in fe-

males above 50 years and decreasing in men 

above 50 years. Overall, the highest incidence 

occurs between the ages of 40 and 60. Associ-

ated risk factors include high energy trauma in 

younger, fitter males and osteoporosis in the el-

derly female. [1,3–6]. Fibular fracture often accom-

panies tibial plateau injuries [7]. 

The literature on this subject is quite rich but the 

management of this entity remains challenging, 

more so in resource-limited settings considering 

the belief in and practice of alternative treatment 

of fractures [4,8]. With the increasing use of two-

wheeled vehicles and an increasing average life 

expectancy at birth for Cameroonians, the inci-

dence of this pathology and its attendant effects 

can be projected to rise [8–10]. A few retrospective 

studies in our setting have described the epide-

miology and the therapeutic indications [8]. We, 

therefore, carried out a prospective cohort study 

on the surgical management techniques and 

short-term outcome pertaining to the various 

fracture patterns seen in our setting. 

Methodology 

Study population 

Ethical clearance was obtained from the institu-

tional review board (IRB) of the Faculty of Medi-

cine and Biomedical Sciences of the University 

of Yaounde I and the review boards of the vari-

ous study sites. We carried out a prospective 

study from May 2018 to May 2021 in five Level 2 

trauma centres in Yaounde on all patients with 

tibial plateau fractures. These patients were re-

cruited upon admission in the emergency de-

partments of five level 2 trauma centres in Ya-

ounde. Consenting cases underwent surgical 

treatment. Pathologic fractures, patients unfit for 

surgery, history of knee osteoarthritis, and dis-

charge against medical advice were excluded 

from the study.   

Study procedure and database 

Our study was carried out in three phases: pre-

operative, perioperative, and postoperative 

phases. 

In the preoperative phases, we started by identi-

fying the study sites and the five chosen ac-

counted for the management of at least 95% of 

tibial plateau injuries in the city of Yaounde. 

Then a pretested data entry sheet was used to 

recruit all tibial plateau fracture cases. It consid-

ered information on the socio-demographics 

(age, sex, level of education), mechanism of in-

jury, the imaging modality which permitted frac-

ture classification using the Schatzker model, 

and associated lesions. Patients consenting to 

surgical care were then administered the rest of 

the questionnaire. 

The perioperative phase noted the type of an-

aesthesia, surgical approach, operative findings, 

fixation method, any supplementary gestures, 

blood loss, and the duration of the procedure. 

Various procedures were adopted for different 

fracture patterns. Closed fractures with satisfac-

tory soft tissue, according to Tscherne classifica-

tion, were managed by open reduction and inter-

nal fixation (ORIF) with or without fluoroscopic 

guidance; with the patient in supine position. For 

lateral condyle fractures, a bump was placed un-

der the ipsilateral gluteal region; and for medial 

condyle fractures, it was placed under the con-

tralateral gluteal area. Surgical exposures were 

either anterolateral for lateral condyle patterns; 

medial or posteromedial for medial patterns; and 

either combined or midline for complex patterns 

(Schatzker V, VI). Percutaneous approaches 

were generally adopted for open fractures or 

fractures with poor cutaneous covering. 
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Fixation methods ranged from unilateral buttress 

plating for isolated condylar fractures through 

dual plating in complex patterns to external fixa-

tion which was either knee-spanning or a hybrid 

construct. Autologous tricortical iliac bone graft 

was realised in some cases.  

Open procedures were closed up under suction 

drains that were generally removed by the third 

post-operative day (POD). Blood loss and dura-

tion of surgery were considered as cumulative 

for all procedures carried out on the same pa-

tient under the same anaesthesia time.  

Upon completion of the procedure, the patients 

were conducted directly to the radiology suite for 

control radiographs (anteroposterior and lateral 

views). These permitted appreciation of fracture 

reduction which was considered as perfect (<2 

mm), acceptable (2 – 3 mm), or poor (>4 mm). 

Perfect and acceptable reductions were desig-

nated satisfactory and a poor reduction consid-

ered unsatisfactory. Passive rehabilitation exer-

cises were commenced on POD 1. Partial 

weight-bearing was allowed from 6 weeks after 

surgery and full weight bearing at confirmed frac-

ture union (at least 12 weeks).  

The postoperative phase assessed the clinical, 

radiological, and functional outcome according 

to the follow-up calendar of the attending sur-

geon (2 weeks, 6 weeks, 10 weeks, 3 months, 

and at 6 months).  

The clinical assessment noted limb alignment 

and concluded on either a neutral, varus, or val-

gus alignment. The amplitude of knee joint 

movement was measured with a goniometer and 

reported in degrees. This ranged from complete 

extension at 0⁰ to complete flexion at 120⁰. Any 

reinterventions were noted and their various in-

dications highlighted. Diagnosed cases of post-

traumatic osteoarthritis (PTOA) were further as-

sessed radiologically and classified according to 

the Ahlbӓck classification. 

Radiological assessment focused on the quality 

of fracture union on anteroposterior and lateral 

radiographs. This was evaluated using the 

standard Radiographic Union Scale in Tibia frac-

tures (RUST) (Table I). This assessment was 

carried out by an independent review of radio-

graphs by the principal investigator and a senior 

orthopaedic surgeon to determine fracture un-

ion. This was then reported on a scale from 4 to 

12. Each cortex was scored as: 1 = no callus, 2 

= callus present, 3 = remodelled, fracture not vis-

ible. Union in at least 3 cortices was considered 

satisfactory. 
 

Table I: Radiologic Union Scale in Tibial fractures 

 Radiographic Criteria 

Score per cortex Callus Fracture line 

1 Absent Visible 

2 Present Visible 

3 Present Invisible 

Table II: Fixation methods 

Fixation method Frequency  

(N = 68 ) 

Percentage 

Screws only 3 4.4 

Buttress plating and graft 4 5.9 

Buttress plating only 35 51.5 

Double plating only 4 5.9 

Monoplanar external fixation 2 2.9 

Double planar external fixation 1 1.5 

Hybrid external fixation 8 11.8 

Bridging external fixation 8 11.8 

External fixation and screws 3 4.4 
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Functional outcome was measured and reported 

according to the tenets of the International Knee 

Documentation Committee subjective evaluation 

form (IKDC). This score was presented as: ex-

cellent (80 – 100), good (70 to 79), fair (50 to 69), 

and poor (<50). 

Data management 

Data from the study questionnaire was entered 

and reorganized on CSPro 7.5 from where it was 

exported to SPSS version 26.0 for analysis. Re-

sults were presented as mean, median, and 

standard deviations for continuous variables and 

frequencies and percentages used for categori-

cal data. Associations were established using 

relative risk with level of significance fixed at 

p<0.05 for a confidence interval at 95%. Bivari-

ate analyses were used to deduce the factors af-

fecting the outcome.  

Results 

From May 2018 to May 2021, we sampled 84 

cases of tibial plateau fractures of whom 68 un-

derwent surgical treatment. The population was 

male dominated with a sex ratio of 2.4. Ages 

ranged from 20 years to 70 years with a mean of 

42.04 ± 13.62 years. Fracture prevalence was 

estimated at 2.2 cases per 100,000 inhabitants. 

Schatzker type II fractures were the most repre-

sented pattern at 33.3%. Cumulatively, motor-

bikes accounted for 56(66.7%) of the injuries fol-

lowed by motor vehicle injuries and falls (Figure 

1). Ipsilateral femoral fracture, pelvic injury, and 

traumatic brain injury were the most associated 

lesions in 8(28.6%), 5(17.9%), and 4(14.3%) of 

the cases respectively. The left leg was affected 

in 57.1% and open fractures seen in 23.8%.  

Of the 68 patients operated, plating osteosynthe-

sis was the predominant technique as seen in 

[43(67.3%)] followed by external fixation 

[22(32.4%)]. Screws were used in isolation in 

3(4.4%) cases (Table II). Autologous tricortical 

iliac bone graft was realised in 4 cases without 

any donor site morbidity reported. Anterolateral 

approach was employed in 41(60.3%) cases 

while the posteromedial approach was carried 

out in 5(7.3%) cases. Percutaneous approach 

[22(33.8%)] was mainly seen in external fixation 

procedures. Supplementary gestures included 

meniscectomy, other fracture fixation, spinal sta-

bilization, facial reconstruction and medial gas-

trocnemius rotationplasty for type IIIB open frac-

tures. Spinal anaesthesia was most common 

(80.9%). 

Hardware removal for fracture healing and post-

traumatic osteomyelitis were the most common 

indications for re-operation accounting for 

19(54.3%) and 12(34.3%) respectively. Varus 

deformity was the most common axial deformity 

as seen in 18(26.5%) of cases. Fracture reduc-

tion was satisfactory in 75% of cases. Radiolog-

ical outcome was marked by fracture healing in 

61(89.7%) cases and 42(61.8%) who presented 

with grade 1 posttraumatic osteoarthritis 

(PTOA). The functional outcome was generally 

satisfactory with an average IKDC of 75.93 ± 

21.25.  

Factors associated with a satisfactory functional 

score included buttress plating (p<0.001), an op-

erative time between 60 to 120 minutes 

(p<0.02), and a good radiologic fracture healing 

(p<0.04) ( 

Table III). Factors associated with an unsatisfac-

tory functional result included:  open fractures 

(p<0.001), bridging external fixation (p<0.001), 

and Schatzker VI fractures (p<0.02) ( 

Table III).  

Discussion 

Demographics 

Most of the nonoperated opted for alternative 

form of fracture treatment. It is  still a common 

belief and practice in many communities in our 

setting that fractures can be managed by tradi-

tional bone setters [8,11]. 

Bizole et al., deduced  that patients sought hos-

pital care depending on their perception of the 

gravity of their injury, their belief in the efficacy of 

the health system, and the proximity to a health 

facility [12]. 

The yearly trend in fracture incidence revealed a 

rising curve that peaked in 2019 (32.4%) and 

gradually fell to the lowest value in 4 years in 

2021 (11.8%). The estimated prevalence for tib-

ial plateau fractures in over the study period of 
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2.2 per 100,000 inhabitants annually was  

much lower than the 10.3 per 100,000 reported 

by Elsoe et al., probably due to the inexhaustive 

inclusion of treatment sites [3].  

The mean age of 42.04 ± 13.62 years reflected 

the majority youthful population below 50 years 

(66.6%) that characterised our study population. 

More so, the 70.2% male population which was 

mostly involved in commercial motorbike riding 

presented mainly high energy fracture patterns 

(Schatzker IV, V, VI). This was also similar to lit-

erature findings [3,13]. In addition to motorbike in-

juries, we had motor vehicles and falls and this 

corroborated the studies of Bizole et al., Handy 

et al., and others [3,11,12,14].  

 

  
Figure 1: Age distribution and the various mechanisms of injury 

 

  

Injury characteristics 

The fracture patterns most encountered in our 

study included: Schatzker type I (8.3%), II 

(33.3%), III (7.1%), IV (20.2%), V (16.7%), and 

VI (14.2%). Type II fractures were most repre-

sented followed closely by the high energy pat-

terns. This was similar to the 35.1% and 31% re-

ported by Albuquerque et al., and Handy et al., 

respectively [11,13]. The lateral tibial condyle is 

known to be less dense compared to the medial 

(142 kg/cm3 versus 236 kg/cm3 respectively). 

Thus it is easily fractured [11].  

The morbidity associated with these fracture pat-

terns was compounded by the fact that 33.3% of 

the study population had associated lesions 

dominated by other fractures and traumatic brain 

injury. Of these patients, 57.1% were left-sided 

and 42.9% right-sided. This is the same as the 

study by Elsoe et al., in Denmark and Albuquer-

que et al., in Brazil [3,13]. 
 

Table III: Distribution of factors associated with fracture treatment outcome 

Variable IKDC scale Relative 

Risk (RR) 

 

95% CI p-value 

Satisfactory 

(%) 

Unsatisfactory  

(%) 

 

Age <40 years 20(67.5) 12(37.5) 1.32 0.85-2.05 0.20 

 >40 years 17(47.2) 19(52.8)   
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Skin integrity Open 1((5.9) 16(94.1) 0.08 0.01-0.56 <0.001* 

 Closed 36(70.6) 15(29.4)   

Timing from in-

jury to surgery 

(days) 

< 7 days 34(57.6) 25(42.4) 1.73 0.69-4.47 0.28 

 7 – 21 3(33.3) 6(66.7)   

Duration of pro-

cedure 

(minutes) 

< 60 mins 1(25) 3(75) 0.44 0.02-1.78 0.32 

 

0.02* 

 

0.07 

60 – 120 27(65.9) 14(34.1) 1.78 1.04-3.05 

> 120 9(39.1) 14(60.9) 0.63 0.36-1.10 

Radiological 

score 

Good  36(59) 25(41) 0.48 0.31-0.73 0.04* 

Poor 1(14.3) 6(85.7)   

Fixation methods 

Screws only 2(66.7) 1(33.3) 1.24 0.54-2.84 1 

Buttress plating and graft 2(50) 2(50) 0.91 0.32-2.50 1 

Buttress plating only 29(82.9) 6(17.1) 3.42 1.84-6.36 <0.001* 

Double plating only 2(50) 2(50) 0.91 0.32-2.50 1 

Monoplanar external fixation 0(0) 2(100) 2.28 1.73-2.99 0.20 

Double planar external fixation 0(0) 1(100) 2.23 1.71-2.91 0.46 

Hybrid external fixation 2(25) 6(75) 0.43 0.13-1.45 0.13 

Bridging external fixation 0(0) 8(100) 2.61 1.89-3.60 0.001* 

External fixation and screws 0(0) 3(100) 2.32 1.76-3.07 0.09 

Schatzker fracture types 

I 3(75) 1(25) 1.41 0.77-2.60 0.62 

II 12(57.1) 9(42.9) 1.07 0.68-1.70 0.76 

III 4(100) 0(0) 1.94 1.53-2.46 0.12 

IV 10(71.4) 4(28.6) 1.43 0.93-2.19 0.15 

V 5(38.5) 8(61.5) 0.66 0.32-1.32 0.20 

VI 3(25) 9(75) 1.90 1.20-3.02 0.02* 

* statistically significant 

 

 

Treatment 

Fracture assessment was solely with plain radi-

ography. Considering the absence of a health 

system in Cameroon that facilitates access to 

fracture care in terms of diagnosis using finer 

modalities like CT scan, plain radiography was 

adopted and backed by the ground-breaking 

works of Schatzker et al., [15].There is yet to be 

a consensus on the best method of fixation or 

the best method of addressing bone defects 

during tibial plateau surgery [16]. The treatment 

methods employed included open reduction 

and internal fixation by buttress plating associ-

ated with autologous tricortical iliac crest graft; 

hybrid external fixation (Full extension without 

pain at 12 weeks after surgery and at removal of plaster 

cast. 

Full flexion at 16 weeks after surgery); internal fixation 

with screws neutralized with external fixation; 

and spanning knee external fixation. Various 

plating models were practiced including single or 

double plating in 67.3% with a general outcome 
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that was satisfactory with regards to fracture re-

duction and joint congruence after surgery irre-

spective of whether fluoroscopy was used or not. 

   

   
Figure 2: Case of a type I open Schatzker VI fracture treated by joint-sparing ('hybrid') external fixation and screws. 

A. Immediate antero-posterior post-operative of open Gustilo 1 Schatzker VI left tibial plateau fracture 

B. External oblique view post-operative radiograph showing a posterior fragment that was lagged with 2 cancellous 

screws under fluoroscopy. 

C. Clinical outlook at operative day 7. 

D. Removal of external fixator at 8 weeks and placement of a walking plaster boot. Note presence of cancellous screws 

and fracture consolidation 

E. Full extension without pain at 12 weeks after surgery and at removal of plaster cast. 

F. Full flexion at 16 weeks after surgery 

 

Even though it was not realised in our study, im-

mediate arthroscopy provides accurate infor-

mation for fracture reduction, leading to immedi-

ate treatment of concomitant intra-articular le-

sions without complications [17]. The posterome-

dial approach was practiced in 7.3% of cases es-

pecially in medial condylar fractures even though 

it presented the best approach to fracture fixa-

tion compared to the anteromedial approach.  

Autologous tricortical iliac bone graft was real-

ised in four cases of unicondylar fractures with 

satisfactory outcome. Alternative means of re-

placing bone loss in tibial plateau surgery in-

clude the use of heterologous bone graft or bone 

cement. There is still insufficient evidence on the 

best option, but autologous graft which is proba-

bly gold standard in young patients, is associ-

ated with severe donor site pain. This has 

prompted some preference for heterologous 

grafts and bone cement [18].  

With external fixation, hybrid fixation realised 

with Hoffman frame yielded the best results 
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although not statistically significant. In a 

Cochrane review that compared the use of hy-

brid fixation versus standard ORIF in people with 

open or closed Schatzker types V or VI tibial plat-

eau fractures, the function scores tended to fa-

vour hybrid fixation in terms of lower risk for an 

unplanned reoperation, higher mean knee range 

of motion values, and  a higher likelihood of re-

turn to pre-injury activity level [16]. On the other 

hand, spanning knee external fixation yielded 

the worst results.  

The treatment of other concurrent fractures was 

carried out in 20.6% of the population. This was 

followed by medial gastrocnemius rotationplasty 

employed in five cases (7.4%) for Gustilo type 

IIIB open fractures. Success was encountered in 

three cases while two underwent partial necro-

sis.  

The average duration of surgery was 131.7 

minutes (range 65 – 360 minutes). Shorter oper-

ative times were recorded with percutaneous 

procedures such as external fixation while pro-

longed operative times were seen in complicated 

fracture patterns and tibial plateau fractures 

treated at the same time with associated lesions. 

But then it was shown to be statistically signifi-

cant and associated with satisfactory outcome 

when procedures lasted between 60 and 120 

minutes (p<0.02). This could seem to establish 

the merits of reduced complication rates such as 

infection when surgical procedures last less than 

120 minutes. 

Outcome 

All patients were followed up for at least 6 

months; with a median follow-up of 18 months 

(range 6 to 37 months). The functional outcome 

was satisfactory with a mean IKDC of 75.93 ± 

21.25. Our figure represents the general study 

population with confounding fixations compared 

to the study by Jae-Jung et al. who scored 85 ± 

8 points and 86 ± 6 points for ORIF and ORIF 

with immediate arthroscopy respectively [17]. 

Kampa et al. reported an average IKDC of 81 

(range 55 – 97) in arthroscopically-assisted tibial 

plateau fixations [19]. Arthroscopy permits better 

fracture reduction and concurrent diagnosis and 

treatment of other intraarticular lesions and thus 

enhances a better outcome.  

The quality of fracture reduction after surgery 

was satisfactory in 75% of cases. The tibial plat-

eau is a forgiving joint in terms of minor articular 

step-off. More so, step-off alone does not ac-

count for outcome in terms of post-traumatic os-

teoarthritis. Other factors include joint stability, 

retention of the meniscus, and coronal alignment 
[14]. 

Conclusion 

We therefore conclude that the management of 

tibial plateau fractures remains challenging in 

our setting with an annual incidence that tends 

to increase. Plating osteosynthesis remains a vi-

able treatment option but hybrid external fixation 

needs further assessment to establish its valid-

ity; considering clinically promising outcomes 

which was statistically insignificant in this study. 
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