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Table III: Measured working length (WL) of the study 
population

Table IV: Working length by Apex locator Vs Radiograph 
in Male & Female 

Table V: Working length of maxillary central incisor in 
different ethnic population

Discussion:
Working length is the distance from a coronal reference 
point to the point at which canal preparation and obturation 
should terminate3. Working length was estimated by the 
electronic method first and then by the radiographic 
method. The apical foramen is the main apical opening of 
the root canal. It is frequently eccentrically located away 
from radiological apex. The apical constrictor is the apical 
portion of the root canal having the narrowest diameter, this 
position may vary but it is usually 0.5 to 1.0 mm short of 
the apical foramen. The determination of the working 
length and its maintenance during cleaning and shaping 
procedures are key factors for successful endodontic 
treatment.

This study has shown that electronic measurements, in 
general, tend to be same with radiographic measurements. 
The mean working lengths by electronic method and by 
radiographic method were 21.42 mm and 21.39 mm with 
standard deviation of 1.26 and 1.17 respectively. In Paired 
sample test, mean difference between electronic and radio-
graphic working length at 5% level of significance was 
0.0256 mm. Correlation was 0.923. Here, t = 0.33, this 
calculated t value is less than the critical t value. And here 
p = 0.74 at 95% confidence interval, that is p > 0.05. So, 
statistical analysis and comparison revealed that the differ-
ences between two measured values are not significant and 
statistically there is no significant difference between 
electronic measurement and radiographic measurement in 
working length determination. So the average tooth length 
of upper central incisor was founded to be approximately 
22 mm. The mean WL of female (20.82±1.06) was signifi-
cantly less than male (21.95±1.02) (p= 0.0016). 
To access the tooth & working length of maxillary central 
incisor, several studies have been done on different ethnic 
groups in different countries around the world by using 
different methods14,20-25. Sede MA et al. conducted his study 
in Nigeria on African population with both apex locator & 
radiograph20. His study revealed a value of 25.0 mm as the 
average working length of permanent maxillary central 
incisor in Nigerian adult. By using same type of methods 
Kim E et al. founded 23.5 mm as the average working 
length of maxillary central incisor of Caucasian22. He 
conducted his study in Philadelphia in USA. In another 
study by Carrotte P et al. reported 22.5mm was the average 
length of Caucasian maxillary central incisor. With cone 
beam computed tomography (CBCT) Harries EF et al. 
conducted his study among white American people; in his 
study he found average tooth length of maxillary central 
incisor was 25.8mm25. 
According to Jayawardena CK et al. the mean tooth length 
of maxillary central incisors of Sri Lankan Sinhalese 
populations was 23.12; the method was direct measure-
ment with digital calipers on extracted teeth23. In 2005 Kim 
E et al. conducting a comparative study of root canal length 
between Asian (Korean) and Caucasians (USA), in that 
study it was found that root canal length of maxillary 
central incisor of Korean people was 20.0mm22. In his 
study Kim uses both apex locator and radiograph methods. 
But in another research among Korean by Chi SH it was 
seen that the mean length of maxillary central incisors was 
22.8mm24. Chi SH used cone beam computed tomography 
(CBCT) in his research. In Indonesia, Kartika Dewi 
conducted research on Mongoloid race by using periapical 
radiography. From her study it has been known that the 
length of maxillary central incisors of Indonesian Mongol-
oid race was 22.03mm21. The overall variation of the WL of 
different populations from our study population were 
ranged from +0.61 to +4.41 mm. So WL of our study 
population was found to be less than the values found by 

the other researches14, 20-25.
In our study there was no significant difference in male 
(51.3%) and female (48.7%) proportion, where male 
(63.6%) were predominant in African population20 and 
female (79.0%) were predominant in Korean opulation24.  
Majority (53.9%) of our study patients were within 21-30 
years of age, that was similar with the study of Sede MA. In 
our study 100% cases we found single root of maxillary 
central incisors. Similar finding was reported by Kartika 
Dewi21. Pain was the most common (94.9%) history among 
the study population; history of trauma was in 56.4% cases 
and in clinical findings, caries was the most common 
(56.4%). In African population trauma (61.4%) was the 
common indication for root canal treatment of maxillary 
central incisor20.
As our study design and the sample size did not represent 
the whole community of Bangladesh, a study with larger 
scale which will represent our whole community, should be 
carried out to verify the real picture of the average tooth 
length of upper central incisor in our community. 
Conclusion:
According to radiographic method of working length of our 
study population was 21.39 mm. so the average tooth 
length of upper central incisor was founded approximately 
22 mm.   WL of our study population was found to be less 
than the values found by the other studies population like 
Caucasians, African, Sinhalese, Mongolian and Korean.  
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ST Segment Score on Initial Electrocardiogram (ECG) as a Predictor of 
In-Hospital Outcome of ST-Elevated Myocardial Infarction (STEMI) Patients 
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Abstract :
Introducation : The process of myocardial infarction progresses over several hours and therefore most patients 
present when it is still possible to salvage myocardium. ECG is usually a sensitive and specific way of confirming 
diagnosis. ST segment score (STSS) in myocardial infarction is emphasized but not often quantified. HJ Wellens gave 
cutoff for STSS in anterior wall MI (AWMI)of 12 mm and inferior wall MI (IWMI)of 7 mm. In this study the predictive 
value of ST Segment Score (STSS) with patients of STEMI on admission ECG & after thrombolysis had been assessed. 
Objectives: Identify patients at higher risk early in the course of their hospital admission & correlation of initial ECG 
and post thrombolysis ECG regarding clinical outcome. Materials and Methods:Considering inclusion and exclusion 
criteria 112 patients admitted in CCU, DMCH during october 2007 to september 2008 were studied of which 64 were 
inferior STEMI and 48 were anterior STEMI. Like admission ECG, after 90 minutes of starting thrombolytic,another 
ECG was recorded and calculated. Echocardiography was done for each patient before discharge. Data was collected 
in a pre-designed form. Results: The mean age of Group-I was 55.2±12.2 years and that of Group-II 56.9±14.1 years, 
Group-III 59.2±11.7 years,Group-IV 55.0±12.6 years. Of the 30 patients studied in Group-I 76.7% was male and 
23.3% female. Smoking was the most prevalent (60% in Group I, 58.8% in Group II) risk factor. In post thrombolytic 
ECG shows that in Group-I mean sum of ST elevation decreased to 3.9 ± 1.1 mm from 4.8 ± 1.2 mm. which was 
approximately (45+14)% of ST resolution, in Group-II(50+19%),in Group-III (55+19)%, in Group-IV(45+23)%. 
Conclusion:Significant differences were seen in chest pain, killip class,arrhythmia, echocardiographic LVEF, 
duration of hospital stay in patients with AWMI & STSS above 12 mm and IWMI & STSS above 7 mm in comparison 
with below these level even after use of thrombolytics. 
Keywards: ST segment score, STEMI, LVEF.
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Introducation:
Ischemic heart disease (IHD) is a major health problem throughout 
the world1. Myocardial infarction is one of the leading cause of death 
in Bangladesh mostly in the fourth decade of life main cause of death 
was pump failure (53%) and ventricular fibrillation (27%)2,3. 
Myocardial infarction (MI) is almost always due to the formation of 
occlusive thrombus at the site of rupture or erosion of an 
atheromatous plaque in a coronary artery4 .The process of infarction 
progresses over several hours and therefore most patients present 
when it is still possible to salvage myocardium5. Diabetes 
Mellitus,hypertension,high cholesterol, smoking,male sex, family 
history,old age  are major and homosysteiene, inactivity etc. are 
minor risk factors6. Clinical presentation of MI ranges from mild chest 
pain to sudden severe chest pain7. The ECG is usually a sensitive and 
specific way of confirming the diagnosis of MI8. Myocardial necrosis 
is associated with the release of diagnostic markers for AMI. An 
absolute level of CK-MB-2 isoform greater than 1.0 U/L or a ratio of 
CK-MB-2/CK-MB-1 greater than 2.5 has a sensitivity for diagnosing 
AMI of 46.4% at 4 hours & 91.5% at 6 hours9.  Ideally, an early 
prognostic indicator in patients with acute myocardial infarction 
should be simple, quick, noninvasive and easy to use in all patients. 
An assessment by ECG criteria would fulfill all of these claims10. The 
ST segment score (STSS) in myocardial infarction is emphasized but 
not often quantified. HJ Wellens gave cutoff for STSS in anterior wall 
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MI (AWMI) of 12 mm and inferior wall MI (IWMI) of 7 
mm. The outcomes may be worsen in patients with STSS 
above this value11. Total ST- segment elevation on the 
initial ECG can also predict the final acute myocardial 
infarct size8,12,13. Reperfusion strategies in the early phase 
of treatment of acute myocardial infarction aim to rapidly 
normalise and maintain tissue perfusion. Primary 
angioplasty is probably the best current treatment but it 
can only be applied to a minority of patients. A number of 
methods are available to identify patients of failed 
thrombolysis and although they are imprecise, a 
convenient and easy- to- use method is to examine the ST 
segments on the standard 12 lead ECG. The amount of ST 
segment resolution within 90 minutes after the start of 
thrombolytic therapy conveys very useful information 
about the outcome14. In this study the predictive value of 
ST Segment Score (STSS) with patients of STEMI on 
admission ECG & after thrombolysis had been assessed 
and correlated with other variables like ejection fraction, 
in-hospital complication etc11. Actually STSS is a simple 
and useful index to risk stratify STEMI and to identify the 
patients at higher risk early in the course of their 
admission.
Objectives: 
a) Risk stratification of STEMI patients on the basis of ST 
segment score on initial ECG.b) Identify patients at higher 
risk early in the course of their hospital admission.c) 
Correlation of initial ECG and post thrombolysis ECG 
regarding clinical outcome. 
Materials and Methods: 
This study was prospective  non-randomize observational study.
All patients admitted in CCU, DMCH during october 
2007 to september 2008, with the diagnosis of ST 
elevation myocardial infarction were included. 
Considering inclusion and exclusion criteria 112 
consecutive patients were studied of which 64 were 
inferior wall acute STEMI and 48 were anterior wall acute 
STEMI. Among inferior wall AMI patients, 30 were ST 
segment  score < 7 mm (Group-1) & 34 were ST segment 
score > 7 mm. Again ,among anterior wall AMI  22 
patients were ST segment score < 12 mm (Group-3) & 26 
were ST segment score > 12mm(Group-4)11.  Like 
admission ECG, after 90 minutes of starting thrombolytic, 
another ECG was recorded and calculated in the same 
way. Echocardiography was done for each patient before 
discharge. Data was collected in a pre-designed form Data 
obtained was expressed in frequency, percentage, mean or 
standard deviation as applicable. Comparison between 
groups was done by Chi-square test, students t test, and 
Fisher's exact test as applicable. A discussion was made 
after results were obtained and P value of < 0.05 was 
considered statistically significant. 
Results:
Inferior wall myocardial infarction patients were 
subdivided into Group-I & Group- II and anterior wall 

myocardial infarction patients into Group-III & Group-IV. 
The mean age of Group-I was 55.2±12.2 years and that of 
Group-II was 56.9±14.1 years. The mean age of Group-III 
was 59.2±11.7 years and that of Group-IV was 55.0±12.6 
years. Analysis revealed no statistically significant age 
difference between the groups(P=0.239).

Figure 1: Distribution of study population by age
Of the 30 patients studied in Group-I 76.7% was male and 
23.3% was female. In Group-II 76.5% was male and 
23.5% was female. Among Group-III 72.7% was male and 
27.3% was female. In Group-IV 73.1% was male and 
26.9% was female. The difference in sex distribution 
between the groups were not statistically significant 
(P=0.985).
Table-I(a): Sex distribution among study population of 
IWML 

Table-I(b): Sex distribution among study population of 
AWMI.

According to the study smoking was the most prevalent 
risk factor in Group-I (60%) and in Group-II (58.8%). Out 
of 48 patients of anterior wall myocardial infarction, 

showed sum of ST elevation after thrombolysis in Group-I 
was 3.9±1.1 mm and it was (45±14)% resolution of ST 
elevation and in Group-II it was 9.6+1.4 mm which was 
(50+19)% resolution.
Again in Group-III & Group-IV the sum of ST elevation 
after thrombolysis were 3.2± 2.2 mm & 12.0±4.0 mm and 
those were (55±19)% & (45±23)% ST resolution respec-
tively. This finding was also statistically significant14.
Left ventricular ejection fraction (LVEF) was determined 
on every patient by 2D echo by Teichholz method before 
discharge from hospital. There were more patients with LV 
systolic dysfunction (24.1% vs 41.9%) in Group-II than 
Group-I of inferior wall myocardial infarction. The mean 
left ventricular ejection fraction in Group-III and Group-IV 
were 52.9±7.0 % and 47.2 ± 9.4% respectively which was 
also statistically significant20. Most frequent complications 
were chest pain,arrhythmia and conduction disturbances, 
heart failure and cardiac death. This study showed that 
35.3% patients from Group-II complaints chest pain in 
comparison with only 6.7% from Group-I which was statis-
tically significant (p< 0.05).But in cases of anterior wall 
myocardial infarction, more patients from Group-IV 
complaints chest pain ( 58.3%) than from Group-III 
(18.8%) which was also statistically significant17,21.
Out of 30 patients from Group-I only 6 (20%) developed 
Killip class-II and 2 (6.7%) developed class-III heart 
failure. But in Group-II 12 (35.3%) patients developed 
class- II, 3 (8.8%) class-III heart failure out of 34 patients. 
Out of 22 patients from Group-III, 5 (22.7%) developed 
class-II, 2(9.1%) class—III & 1(4.6%) class-IV heart 
failure. But in Group-IV more patients developed heart 
failure like 12 (46.2%) developed class-11, 2 (7.7%) devel-
oped class-III, 3 ( 11.5%) developed class-IV20,22. Among 
the study population different arrhythmias and heart block 
were developed during hospital stay. In Group-I 40% 
developed arrhythmia of which PVC was the most frequent 
(16.7%). In 34 patients of acute inferior wall MI of 
Group-II showed that 67.6% developed arrhythmia and 
heart block. Again in Group-III, 54.5% developed arrhyth-
mia and heart block. In Group-IV as much as 84.6% devel-
oped arrhythmia and heart block . In our current study there 
were eight death, three from Group-II of inferior wall, one 
from Group-III and four from Group-IV of anterior wall. 
Hospital stay was 5.2 ± 0.6 days for Group-I and 6.9+ 0.7 
days for Group-II. The difference in hospital stay between 
groups was statistically significant (p<0.05). For Group-III 
and Group-IV mean duration of hospital stay were 7.0± 0.7 
days and 9.9± 0.7 days respectively,the difference of which 
was also statistically significant (p<0.05). These represent 
hospital outcome worse in Group-II & Group-IV. 
Conclusion:  
Significant differences were seen in chest pain, killip class, 
arrhythmia, echocardiographic LVEF, duration of hospital 
stay in patients with AWMI & STSS above 12 mm and 
IWMI & STSS above 7 mm in comparison with below 

these level even after use of thrombolytics. This study may 
be the base of further clinical controlled studies with larger 
population to validate our finding.
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63.6% were smoker in Group-III and 69.2% were in 
Group-IV. 

Figure 2: Distribution of study population by risk factor 
In post thrombolytic electrocardiographic findings shows 
that in Group-I mean sum of ST elevation decreased to 3.9 
± 1.1 mm from 4.8 ± 1.2 mm. which was approximately 
(45+14)% of ST resolution and in Group-II. In Group-III 
mean sum of ST elevation decreased to 3.2 ± 2.2 mm from 
9.3 ± 1.5 mm. which was approximately (55+19)% of ST 
resolution and in Group-IV ST elevation decreased to 12.0 
4.0 mm from 22.8 ± 6.3 mm which was (45+23)% of ST 
resolution.   
Table II(a): Post thrombolytic ECG findings of the study 
population of IWMI.

Table II(b): Post thrombolytic ECG findings of the study 
population of IWMI.

Discussion: 
The present study was a prospective non-randomized 
observational study conducted in Dhaka Medical College, 
Dhaka. The aim of the study was identification of the high 
risk patients on the basis of electrocardiographic study by 
ST segment score on initial ECG and to see it as a 
predictor of the in-hospital outcomes of STEMI patients. 
A total of 112 patients were studied, among them 64 were 
inferior wall and 48 were anterior wall acute myocardial 
infarction. On the basis of ST segment score that is sum of 
ST elevation, inferior wall myocardial infarction patients 
were again subdivided into Group-I & Group-II with a 
cutoff point at 7mm and anterior wall myocardial 
infarction patients into Group-III & Group-IV with a 
cutoff point at 12mm1,11. Mean age of the patients in 
Group-I was 55.2±12.2 years and those with Group-II was 
56.9±14.1 years. Among anterior wall mean age was 
59.2±11.7 and 55.0±12.6 years respectively in Group-III 
& Group-IV. These findings are consistent with the 
findings of Haque et al (2001)15. Highest number of 
patients was in the age group 40-49 years in all groups 
except Group-II where it was 50-59 years15,16,17. In both 
the inferior and anterior wall myocardial infarction groups 
male patients were found to be higher .In Group-I & 
Group-II female patients were 23.3% & 23.5% 
respectively while it were 27.3% & 26.9% in Group-III & 
Group-IV respectively18. Study of common risk factors 
showed that smoking was the commonest one followed by 
hypertension, dyslipidemia, diabetes mellitus and family 
history. Data were almost similar to those of the study 
done in Bangladesh and abroad17,19. 
Analysis of presenting complaints showed highest 
percentage of the patients had chest pain (96.7%) followed 
by shortness of breath (33.3%), sweating (26.7%) & 
nausea or vomiting (16.7%)3,7. Regarding haemodynamics 
there were no difference in mean pulse rate and mean 
diastolic blood pressure in the groups .Lower mean 
systolic blood pressure in Group-II & Group-IV indicate 
more myocardial damage in these groups of higher ST 
elevation.
The Group-I and Group-II patients had same no. of leads 
with ST-elevation but Group-II patients had a greater sum 
of ST elevation. It was statistically significant (p<0.05). 
Again in Group-III & Group-IV the sum of ST elevation 
were 9.3 ± 1.5 mm & 22.8 ±6.3 mm respectively and also 
was statistically significant. These higher sum of ST eleva-
tion in Group-II and Group-IV patients indicate more 
myocardial damage. In general it is true that patients with 
ST deviation in many leads and greater magnitude of ST 
deviation have a larger final infarct size than patients with 
ST deviation in a small number of leads or low sum of ST 
deviation18. Regarding post-thrombolytic ECG findings,it 

implantation profile, better design for the surface of the 
periarticular bone, or compatibility with least-invasive 
processes-MIPO3.
In some cases, specific authors propose arthroscopic reduc-
tion and internal fixation (pure depression fractures). The 
substantial risk of compartmental syndrome development 
due to drainage of irrigation fluids in the tibia compart-
ments and an expansion of the operational time and operat-
ing room logistics restrict the extension of the module 4. 
Circular ring fixators are a feasible alternative therapy for 
high-energy fractures and substantial soft tissue damage 
followed by large intra-articular comminution (AO/OTA 
category C3) 5.
In treating people with a tibial plateau fracture, a compre-
hensive assessment of the degree of the local injury is 
essential. The method and Outcome of the therapy are 
strongly connected to the soft tissue envelope condition. 
Temporary stabilization is frequently required via a knee 
stretching external fixator, allowing for resuscitation of the 
soft tissue, relief of discomfort, further data on fracture 
structure (usually CT scanning), and definitive therapy at 
the optimal time 7. Other key variants include aging, 
competing health problems, smoking history, occupation, 
functional abilities, and personal goals in forecasting imme-
diate and long-term results 6.  This research aims to assess 
the perioperative and functional results after surgical 
treatment of tibial board fractures utilizing locking plates 
and the MIPO technology of a single institute. 
Materials and Methods:
A prospective analysis of all proximal tibial fractures at the 
Islamic Bank Medical College Hospital, Rajshahi Bangla-
desh, from January 2019 to June 2021. Patient data were 
collected by evaluating hospital diagrams, office records, 
preoperative and after operative radiographs. The patholog-
ical, pediatric, and extraarticular tibial (AO/OTA type 41. 
A) proximal fractures have all been eliminated. In each 
instance, demographics, mechanisms, and circumstances at 
the time of the accident, information about the hospitaliza-
tion, surgical description, post-operational rehabilitation, 
complications, clinical and functional outcomes over a 
period of 12 months after the surgery were gathered. 
AO/OTA7 classified the fracture, and Gustilo-Anderson8, 
and the Rasmussen score9, was utilized to quantify 
functioning at the previous visit. Follow-up evaluation was 
carried out at fixed times, including 4, 8, and 12 weeks, 5–7 
months, and 12–13 months post-operation. The range of 
mobility of the knee using a goniometer was measured. In 
extension and 200 (degree) of knee flexion, Varus and 
Valgus instability were evaluated compared to the normal 
side. The grade of joint depression and frontal angulation 
was assessed using radiographs. The decrease was consid-
ered good if the remaining depression was 2 mm or less, 
acceptable if 2 to 5 mm, and bad if more than 5 mm. 
Malalignment was defined as angulation of more than 58 on 
the frontal or sagittal planes. Descriptive statistical 
techniques were utilized to present our findings in detail. 

Results:
Over three and a half years, 58 tibial proximal (intra-articu-
lar) fractures have been identified. The mean age was 43 
years (range 19–79) at surgery, whereas women and 39 
men were 19. The most frequent injury mechanism was 
linked to traffic accidents (RTA), representing 75% of 
cases, Table I. 
Table-I: Patients' demographicss.
                Frequency       % Age
Male         39        22.62
Female         19        11.02
Age           Mean 43 years        (Range 19–79)
Follow-up       Mean 18 months        (Range 12–18)
Mechanism of injury
Automobile collision       19             33%
Motorcycle collision       16         28%
Fall         12              21%
Pedestrian          8                      14%
Sport-related injury         3           5%

Table I. Nine (18.4%) AO/OTA types A, 31 (53.5%) 
AO/OTA type B and 18, (31.1%) AO/OTA type C fractures 
have been identified (Table II). Only those instances with 
articular extension fractures (49 cases type B–C) were 
further analyzed. Three fractures were open, two grade I 
and one grade II. Three were open. One patient had a 
closed injury caused by concomitant popliteal artery 
disruption.
Table-II: The case distribution according to the AO/OTA 
fracture classification.
AO/OTA  classification   Number, %     Surgical treatment
41    B1  5,        10.2%    2 CRIF with screws
           3 ORIF with a single plate
41    B2  7,        14.3%    3 ARIF with screws
           4 ORIF with a single plate
41    B3  19,      38.8%    ORIF with a single plate
41    C1  6,        12.2%    ORIF with a single plate
41    C2  7,        14.3%    ORIF with a single plate
41    C3  5,        10.2%    2 ORIF with single plate
            3 ORIF with double plate
ORIF: open reduction and internal fixation. 
ARIF: arthroscopic reduction and internal fixation. 
CRIF: close reduction and internal fixation.
All patients' standard radiography controls were conducted 
in the tibia (anteroposterior and lateral) and the knee 
(anteroposterior, side, and oblique views). A CT scan with 
3-dimensional (3D) reconstruction was performed to deter-
mine articular fragments' size, position, and extent for 
additional examination. 40 All patients were operatively 
treated. Routine given is perioperative intravenous antibiot-
ics and prevention against deep-venous thrombosis. A 

temporary external fixation was used in one patient, while 
12 were temporarily immobilized with a splint during the 
monitoring period. The time between the accident and 
operation varied from 4 to 14 days10. 
Most (90 %) cases (44) were treated with open reduction 
and internal fixation, using polyaxially anatomical angular 
stability locking Plates. Nine of these patients additionally 
received grafting (both autologous and synthetic) to 
maintain subchondral bone and articular surface depres-
sion11. The aside hockey stick approach was utilized for 
open reduction and internal fixation in all patients; in 29 
instances, a MIPO method was feasible using a 5 cm proxi-
mal incision (Fig. 1). 

Fig. 1. Clinical picture demonstrating intra-operative place-
ment of a lateral locking plate utilizing minimum invasive 
percutaneous osteosynthesis methods.
In three instances (type C3), a medial approach was used to 
reduce and further fix the medial condyle12. Five fractures 
(10%) were subjected to cannulated screw-mini-osteosyn-
thesis. Three of them were arthroscopic operations (type 
B2 fractures). A standard intro-lateral portal and an antero-
medial for the instruments were used for the arthroscope. 
Indirect reduction of the depressed joint surface via a lower 
Trans osseous tunnel was reached, checked by arthroscopy, 
and cancellous screwed 6.5 mm cancellations were fixed. 
In the initial postoperative phase, passive movement of the 
operated knee began for all patients. For the first 8 weeks, 
toe-touch weight-bearing with two crutches was permitted. 
Following this time, progressive weight-bearing was 
allowed, based on the development of healing on the X-ray 
control. In most of these instances, full weight-bearing was 
permitted after 9–12 weeks. These patients' mean follow-up 
after surgery was 18 months (range 9–36). Two follow-up 
patients have been lost. Those others for a physical and 
radiographic examination, 47 individuals were contacted 
and evaluated using the clinical score of Rasmussen. 44 
patients (94%) were advanced to the bone union during an 
average period of 4.2 months (range 3–7) (Figs. 2a–c, 
2b—c, 3a, and b). The other three patients experienced a 
non-union: in one instance, the non-union was made more 
difficult by breaking down the implants utilized (double 
plating). 

Nevertheless, this union was cured with a polyaxially 
sealed plate and autologous bone grafting following re-plat-
ing. The two other instances were replaced by the implant-
ed initially and unincorporated synthetic bone substitute 
with an autologous bone graft and an overhaul of osteosyn-
thesis with a new polyaxially plate. Three months following 
the revision operation, these patients were healed. In a 
high-energy fracture, 5 months later, the first treatment 
using an external fastener was transforming into a plate 
fixation.  
Three patients developed superficial infections which 
retarded wound healing and required a brief course of 
antibiotics. An instance of severe wound drainage infection 
developed four months following surgery. It was created by 
deposition, plate removal, and nailing, and bone healing 
lasted three months. In MIPO-treated individuals, no 
infections occurred. Two months after surgery, one patient 
suffered a pulmonary embolism and had deep vein throm-
bosis.

 
 

Fig. 2. (a) A high-energy bicondylar fracture of the right 
tibial plateau anteroposterior radiograph coronal (b) and 
sagittal (c) CT-scan reconstruction graphics.

Table III shows the median knee bending and extension 
range for each follow-up visit. There have been three 
patients with significant postoperative rigidity. One 
recovered a complete range of motion after 1 year of 
intense physiotherapy; two underwent an anesthetic 
manipulation, which was unsuccessful in one of them who 
had 58 flexure and 958 knees bending 2 years after the 
procedure. 
Table-III: The progress of the range of knee motion (ROM) 
following surgery of tibial plateau fractures.

Follow-up (weeks) Mean loss of extension(0)  Mean range of flexion 
Discharge  6  79
4   3  87
8   1  112
12   0  123
26   0  127
54   0  131 

Fig. 3. (a) After open reductions postoperative x-ray with 
locking plate and internal fixations. (b) Lateral X-ray taken 
2 years after surgery lateral tibial plateau has a residual 
deformity. 
The average Rasmussen score was 25 after 6 months (range 
14-30), whereas 27 in 1 year after the operation (range 
19-30). The maximum score in this scoring system is 30. Of 
the 47 patients surveyed in the final follow-up, 41 patients 
(87 %) at 6 months and 44 patients (94 %) at 1 year were 
successful to outstanding. In three instances, malediction 
was found in five residual joint depression (>5 mm) and 
residual split depression in the other two after immediate 
postoperative radiography. In 68 of varus, one patient 
healed. In the 41 other instances (87 %), the final X-ray 
evaluation achieved an excellent or good reduction without 
any indication of degenerative surface alterations17.

Discussion:
Significant early and late secondary complications result in 
severe damage to the tibial plateau. Prompt diagnosis, 
comprehensive preoperative evaluation of the damage of 
the ossic and soft tissue,13 appropriate soft-tissue monitor-
ing and revival, anatomical reduction, and early sound 
fixation, and rigorous rehabilitation typically over one-year 
post-harm. For excellent clinical outcomes14, are essential 15. 
The inherent limitations of this retrospective study relate 
not only to their design but also to their absence of random-
ization between different treatment methods, their small 
numbers, the short one-year follow-up (Fig: 3). The accura-
cy and replicability of radiographic measures are mainly 
made for articular congruity. 
Nevertheless, it reflects the patients treated with a single 
institution's systematic treatment, rehabilitation, and 
follow-up procedure. The overwhelming majority of 
instances have been fixed using modern placing methods, 
enabling steady angling through MIPO procedures. As a 
cornerstone to determining definitive fixation and as a 
significant predictor for some problems such as infections 
and delayed wound healing, careful soft tissue conditions 
were assessed. In this series and by other writers, both the 
utility of a stage method and a delayed fixation until local 
circumstances are optimized. The external tension provides 
temporary fixation but may become permanent if ligamen-

totaxis and manipulation can reduce satisfactorily16. 

 
 

Fig 4:  Progress of the knee (ROM).

Due to the complicated knee structure joints and the neces-
sity of anatomical degradation as for all intraarticular 
fractures, the open reduction combined with bone grafting 
is considered as a gold standard approach for the last 
decades, in any case with a cancellous bone depression and 
rigid internal fixation with plate and screws17. However, in 
1971, Lucht and Pilgaard 25 reported that 78 % of their 
patients had a favorable result, although joint depression 
was up to 10 mm. Contemporary reduction methods and 
new implant products enable the surgeon to secure fasten-
ing without damaging the soft tissue. As in previous 
comparable studies18, minimally invasive methods with 
bone fixation and soft tissue sparing systems provided an 
excellent combination in our research group (Fig: 3). 
However, problems still arise in many instances, compro-
mising the healing of the fractures and the final functional 
result. This study's accumulative rate of local and systemic 
issues was 19,1% (9/44 cases). Many writers describe 
infection/wound dehiscence/malunion-non-early arthritis, 
which reaches 20–50 % in high-energy instances in particu-
lar19. A number of authors20   found radiological evidence 
for osteoarthritis in the 20-37% of young patients, aged 
42-57 years, 3-7 years, after surgery. In elderly individuals 21 
, comparable alterations in 60% of patients, of whom only 
8% were jointly replaced. 
Conclusions:
The result of the challenging majority of tibial plateau 
fractures mainly depends on threefold criteria. Initially, the 
soft tissues typically need a staggered approach to renewing 
the soft tissue, minimally invasive surgical methods, and 
careful handling when open reduction is carried out, 
secondly, by restoring the congruity of the joint surface 
and, where applicable, by utilizing autografts and bone 
substitutions as structural supports and void fillers. Finally, 
through the stability of the mechanical environment, via 
fixation and reinforcement of tibial bone proximal 
metaphysical, utilizing early joint mobility implants and 
devices. 
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Table III: Measured working length (WL) of the study 
population

Table IV: Working length by Apex locator Vs Radiograph 
in Male & Female 

Table V: Working length of maxillary central incisor in 
different ethnic population

Discussion:
Working length is the distance from a coronal reference 
point to the point at which canal preparation and obturation 
should terminate3. Working length was estimated by the 
electronic method first and then by the radiographic 
method. The apical foramen is the main apical opening of 
the root canal. It is frequently eccentrically located away 
from radiological apex. The apical constrictor is the apical 
portion of the root canal having the narrowest diameter, this 
position may vary but it is usually 0.5 to 1.0 mm short of 
the apical foramen. The determination of the working 
length and its maintenance during cleaning and shaping 
procedures are key factors for successful endodontic 
treatment.

This study has shown that electronic measurements, in 
general, tend to be same with radiographic measurements. 
The mean working lengths by electronic method and by 
radiographic method were 21.42 mm and 21.39 mm with 
standard deviation of 1.26 and 1.17 respectively. In Paired 
sample test, mean difference between electronic and radio-
graphic working length at 5% level of significance was 
0.0256 mm. Correlation was 0.923. Here, t = 0.33, this 
calculated t value is less than the critical t value. And here 
p = 0.74 at 95% confidence interval, that is p > 0.05. So, 
statistical analysis and comparison revealed that the differ-
ences between two measured values are not significant and 
statistically there is no significant difference between 
electronic measurement and radiographic measurement in 
working length determination. So the average tooth length 
of upper central incisor was founded to be approximately 
22 mm. The mean WL of female (20.82±1.06) was signifi-
cantly less than male (21.95±1.02) (p= 0.0016). 
To access the tooth & working length of maxillary central 
incisor, several studies have been done on different ethnic 
groups in different countries around the world by using 
different methods14,20-25. Sede MA et al. conducted his study 
in Nigeria on African population with both apex locator & 
radiograph20. His study revealed a value of 25.0 mm as the 
average working length of permanent maxillary central 
incisor in Nigerian adult. By using same type of methods 
Kim E et al. founded 23.5 mm as the average working 
length of maxillary central incisor of Caucasian22. He 
conducted his study in Philadelphia in USA. In another 
study by Carrotte P et al. reported 22.5mm was the average 
length of Caucasian maxillary central incisor. With cone 
beam computed tomography (CBCT) Harries EF et al. 
conducted his study among white American people; in his 
study he found average tooth length of maxillary central 
incisor was 25.8mm25. 
According to Jayawardena CK et al. the mean tooth length 
of maxillary central incisors of Sri Lankan Sinhalese 
populations was 23.12; the method was direct measure-
ment with digital calipers on extracted teeth23. In 2005 Kim 
E et al. conducting a comparative study of root canal length 
between Asian (Korean) and Caucasians (USA), in that 
study it was found that root canal length of maxillary 
central incisor of Korean people was 20.0mm22. In his 
study Kim uses both apex locator and radiograph methods. 
But in another research among Korean by Chi SH it was 
seen that the mean length of maxillary central incisors was 
22.8mm24. Chi SH used cone beam computed tomography 
(CBCT) in his research. In Indonesia, Kartika Dewi 
conducted research on Mongoloid race by using periapical 
radiography. From her study it has been known that the 
length of maxillary central incisors of Indonesian Mongol-
oid race was 22.03mm21. The overall variation of the WL of 
different populations from our study population were 
ranged from +0.61 to +4.41 mm. So WL of our study 
population was found to be less than the values found by 

the other researches14, 20-25.
In our study there was no significant difference in male 
(51.3%) and female (48.7%) proportion, where male 
(63.6%) were predominant in African population20 and 
female (79.0%) were predominant in Korean opulation24.  
Majority (53.9%) of our study patients were within 21-30 
years of age, that was similar with the study of Sede MA. In 
our study 100% cases we found single root of maxillary 
central incisors. Similar finding was reported by Kartika 
Dewi21. Pain was the most common (94.9%) history among 
the study population; history of trauma was in 56.4% cases 
and in clinical findings, caries was the most common 
(56.4%). In African population trauma (61.4%) was the 
common indication for root canal treatment of maxillary 
central incisor20.
As our study design and the sample size did not represent 
the whole community of Bangladesh, a study with larger 
scale which will represent our whole community, should be 
carried out to verify the real picture of the average tooth 
length of upper central incisor in our community. 
Conclusion:
According to radiographic method of working length of our 
study population was 21.39 mm. so the average tooth 
length of upper central incisor was founded approximately 
22 mm.   WL of our study population was found to be less 
than the values found by the other studies population like 
Caucasians, African, Sinhalese, Mongolian and Korean.  
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MI (AWMI) of 12 mm and inferior wall MI (IWMI) of 7 
mm. The outcomes may be worsen in patients with STSS 
above this value11. Total ST- segment elevation on the 
initial ECG can also predict the final acute myocardial 
infarct size8,12,13. Reperfusion strategies in the early phase 
of treatment of acute myocardial infarction aim to rapidly 
normalise and maintain tissue perfusion. Primary 
angioplasty is probably the best current treatment but it 
can only be applied to a minority of patients. A number of 
methods are available to identify patients of failed 
thrombolysis and although they are imprecise, a 
convenient and easy- to- use method is to examine the ST 
segments on the standard 12 lead ECG. The amount of ST 
segment resolution within 90 minutes after the start of 
thrombolytic therapy conveys very useful information 
about the outcome14. In this study the predictive value of 
ST Segment Score (STSS) with patients of STEMI on 
admission ECG & after thrombolysis had been assessed 
and correlated with other variables like ejection fraction, 
in-hospital complication etc11. Actually STSS is a simple 
and useful index to risk stratify STEMI and to identify the 
patients at higher risk early in the course of their 
admission.
Objectives: 
a) Risk stratification of STEMI patients on the basis of ST 
segment score on initial ECG.b) Identify patients at higher 
risk early in the course of their hospital admission.c) 
Correlation of initial ECG and post thrombolysis ECG 
regarding clinical outcome. 
Materials and Methods: 
This study was prospective  non-randomize observational study.
All patients admitted in CCU, DMCH during october 
2007 to september 2008, with the diagnosis of ST 
elevation myocardial infarction were included. 
Considering inclusion and exclusion criteria 112 
consecutive patients were studied of which 64 were 
inferior wall acute STEMI and 48 were anterior wall acute 
STEMI. Among inferior wall AMI patients, 30 were ST 
segment  score < 7 mm (Group-1) & 34 were ST segment 
score > 7 mm. Again ,among anterior wall AMI  22 
patients were ST segment score < 12 mm (Group-3) & 26 
were ST segment score > 12mm(Group-4)11.  Like 
admission ECG, after 90 minutes of starting thrombolytic, 
another ECG was recorded and calculated in the same 
way. Echocardiography was done for each patient before 
discharge. Data was collected in a pre-designed form Data 
obtained was expressed in frequency, percentage, mean or 
standard deviation as applicable. Comparison between 
groups was done by Chi-square test, students t test, and 
Fisher's exact test as applicable. A discussion was made 
after results were obtained and P value of < 0.05 was 
considered statistically significant. 
Results:
Inferior wall myocardial infarction patients were 
subdivided into Group-I & Group- II and anterior wall 

myocardial infarction patients into Group-III & Group-IV. 
The mean age of Group-I was 55.2±12.2 years and that of 
Group-II was 56.9±14.1 years. The mean age of Group-III 
was 59.2±11.7 years and that of Group-IV was 55.0±12.6 
years. Analysis revealed no statistically significant age 
difference between the groups(P=0.239).

Figure 1: Distribution of study population by age
Of the 30 patients studied in Group-I 76.7% was male and 
23.3% was female. In Group-II 76.5% was male and 
23.5% was female. Among Group-III 72.7% was male and 
27.3% was female. In Group-IV 73.1% was male and 
26.9% was female. The difference in sex distribution 
between the groups were not statistically significant 
(P=0.985).
Table-I(a): Sex distribution among study population of 
IWML 

Table-I(b): Sex distribution among study population of 
AWMI.

According to the study smoking was the most prevalent 
risk factor in Group-I (60%) and in Group-II (58.8%). Out 
of 48 patients of anterior wall myocardial infarction, 

892022  Volume 34  Number 02

showed sum of ST elevation after thrombolysis in Group-I 
was 3.9±1.1 mm and it was (45±14)% resolution of ST 
elevation and in Group-II it was 9.6+1.4 mm which was 
(50+19)% resolution.
Again in Group-III & Group-IV the sum of ST elevation 
after thrombolysis were 3.2± 2.2 mm & 12.0±4.0 mm and 
those were (55±19)% & (45±23)% ST resolution respec-
tively. This finding was also statistically significant14.
Left ventricular ejection fraction (LVEF) was determined 
on every patient by 2D echo by Teichholz method before 
discharge from hospital. There were more patients with LV 
systolic dysfunction (24.1% vs 41.9%) in Group-II than 
Group-I of inferior wall myocardial infarction. The mean 
left ventricular ejection fraction in Group-III and Group-IV 
were 52.9±7.0 % and 47.2 ± 9.4% respectively which was 
also statistically significant20. Most frequent complications 
were chest pain,arrhythmia and conduction disturbances, 
heart failure and cardiac death. This study showed that 
35.3% patients from Group-II complaints chest pain in 
comparison with only 6.7% from Group-I which was statis-
tically significant (p< 0.05).But in cases of anterior wall 
myocardial infarction, more patients from Group-IV 
complaints chest pain ( 58.3%) than from Group-III 
(18.8%) which was also statistically significant17,21.
Out of 30 patients from Group-I only 6 (20%) developed 
Killip class-II and 2 (6.7%) developed class-III heart 
failure. But in Group-II 12 (35.3%) patients developed 
class- II, 3 (8.8%) class-III heart failure out of 34 patients. 
Out of 22 patients from Group-III, 5 (22.7%) developed 
class-II, 2(9.1%) class—III & 1(4.6%) class-IV heart 
failure. But in Group-IV more patients developed heart 
failure like 12 (46.2%) developed class-11, 2 (7.7%) devel-
oped class-III, 3 ( 11.5%) developed class-IV20,22. Among 
the study population different arrhythmias and heart block 
were developed during hospital stay. In Group-I 40% 
developed arrhythmia of which PVC was the most frequent 
(16.7%). In 34 patients of acute inferior wall MI of 
Group-II showed that 67.6% developed arrhythmia and 
heart block. Again in Group-III, 54.5% developed arrhyth-
mia and heart block. In Group-IV as much as 84.6% devel-
oped arrhythmia and heart block . In our current study there 
were eight death, three from Group-II of inferior wall, one 
from Group-III and four from Group-IV of anterior wall. 
Hospital stay was 5.2 ± 0.6 days for Group-I and 6.9+ 0.7 
days for Group-II. The difference in hospital stay between 
groups was statistically significant (p<0.05). For Group-III 
and Group-IV mean duration of hospital stay were 7.0± 0.7 
days and 9.9± 0.7 days respectively,the difference of which 
was also statistically significant (p<0.05). These represent 
hospital outcome worse in Group-II & Group-IV. 
Conclusion:  
Significant differences were seen in chest pain, killip class, 
arrhythmia, echocardiographic LVEF, duration of hospital 
stay in patients with AWMI & STSS above 12 mm and 
IWMI & STSS above 7 mm in comparison with below 

these level even after use of thrombolytics. This study may 
be the base of further clinical controlled studies with larger 
population to validate our finding.
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63.6% were smoker in Group-III and 69.2% were in 
Group-IV. 

Figure 2: Distribution of study population by risk factor 
In post thrombolytic electrocardiographic findings shows 
that in Group-I mean sum of ST elevation decreased to 3.9 
± 1.1 mm from 4.8 ± 1.2 mm. which was approximately 
(45+14)% of ST resolution and in Group-II. In Group-III 
mean sum of ST elevation decreased to 3.2 ± 2.2 mm from 
9.3 ± 1.5 mm. which was approximately (55+19)% of ST 
resolution and in Group-IV ST elevation decreased to 12.0 
4.0 mm from 22.8 ± 6.3 mm which was (45+23)% of ST 
resolution.   
Table II(a): Post thrombolytic ECG findings of the study 
population of IWMI.

Table II(b): Post thrombolytic ECG findings of the study 
population of IWMI.

Discussion: 
The present study was a prospective non-randomized 
observational study conducted in Dhaka Medical College, 
Dhaka. The aim of the study was identification of the high 
risk patients on the basis of electrocardiographic study by 
ST segment score on initial ECG and to see it as a 
predictor of the in-hospital outcomes of STEMI patients. 
A total of 112 patients were studied, among them 64 were 
inferior wall and 48 were anterior wall acute myocardial 
infarction. On the basis of ST segment score that is sum of 
ST elevation, inferior wall myocardial infarction patients 
were again subdivided into Group-I & Group-II with a 
cutoff point at 7mm and anterior wall myocardial 
infarction patients into Group-III & Group-IV with a 
cutoff point at 12mm1,11. Mean age of the patients in 
Group-I was 55.2±12.2 years and those with Group-II was 
56.9±14.1 years. Among anterior wall mean age was 
59.2±11.7 and 55.0±12.6 years respectively in Group-III 
& Group-IV. These findings are consistent with the 
findings of Haque et al (2001)15. Highest number of 
patients was in the age group 40-49 years in all groups 
except Group-II where it was 50-59 years15,16,17. In both 
the inferior and anterior wall myocardial infarction groups 
male patients were found to be higher .In Group-I & 
Group-II female patients were 23.3% & 23.5% 
respectively while it were 27.3% & 26.9% in Group-III & 
Group-IV respectively18. Study of common risk factors 
showed that smoking was the commonest one followed by 
hypertension, dyslipidemia, diabetes mellitus and family 
history. Data were almost similar to those of the study 
done in Bangladesh and abroad17,19. 
Analysis of presenting complaints showed highest 
percentage of the patients had chest pain (96.7%) followed 
by shortness of breath (33.3%), sweating (26.7%) & 
nausea or vomiting (16.7%)3,7. Regarding haemodynamics 
there were no difference in mean pulse rate and mean 
diastolic blood pressure in the groups .Lower mean 
systolic blood pressure in Group-II & Group-IV indicate 
more myocardial damage in these groups of higher ST 
elevation.
The Group-I and Group-II patients had same no. of leads 
with ST-elevation but Group-II patients had a greater sum 
of ST elevation. It was statistically significant (p<0.05). 
Again in Group-III & Group-IV the sum of ST elevation 
were 9.3 ± 1.5 mm & 22.8 ±6.3 mm respectively and also 
was statistically significant. These higher sum of ST eleva-
tion in Group-II and Group-IV patients indicate more 
myocardial damage. In general it is true that patients with 
ST deviation in many leads and greater magnitude of ST 
deviation have a larger final infarct size than patients with 
ST deviation in a small number of leads or low sum of ST 
deviation18. Regarding post-thrombolytic ECG findings,it 

implantation profile, better design for the surface of the 
periarticular bone, or compatibility with least-invasive 
processes-MIPO3.
In some cases, specific authors propose arthroscopic reduc-
tion and internal fixation (pure depression fractures). The 
substantial risk of compartmental syndrome development 
due to drainage of irrigation fluids in the tibia compart-
ments and an expansion of the operational time and operat-
ing room logistics restrict the extension of the module 4. 
Circular ring fixators are a feasible alternative therapy for 
high-energy fractures and substantial soft tissue damage 
followed by large intra-articular comminution (AO/OTA 
category C3) 5.
In treating people with a tibial plateau fracture, a compre-
hensive assessment of the degree of the local injury is 
essential. The method and Outcome of the therapy are 
strongly connected to the soft tissue envelope condition. 
Temporary stabilization is frequently required via a knee 
stretching external fixator, allowing for resuscitation of the 
soft tissue, relief of discomfort, further data on fracture 
structure (usually CT scanning), and definitive therapy at 
the optimal time 7. Other key variants include aging, 
competing health problems, smoking history, occupation, 
functional abilities, and personal goals in forecasting imme-
diate and long-term results 6.  This research aims to assess 
the perioperative and functional results after surgical 
treatment of tibial board fractures utilizing locking plates 
and the MIPO technology of a single institute. 
Materials and Methods:
A prospective analysis of all proximal tibial fractures at the 
Islamic Bank Medical College Hospital, Rajshahi Bangla-
desh, from January 2019 to June 2021. Patient data were 
collected by evaluating hospital diagrams, office records, 
preoperative and after operative radiographs. The patholog-
ical, pediatric, and extraarticular tibial (AO/OTA type 41. 
A) proximal fractures have all been eliminated. In each 
instance, demographics, mechanisms, and circumstances at 
the time of the accident, information about the hospitaliza-
tion, surgical description, post-operational rehabilitation, 
complications, clinical and functional outcomes over a 
period of 12 months after the surgery were gathered. 
AO/OTA7 classified the fracture, and Gustilo-Anderson8, 
and the Rasmussen score9, was utilized to quantify 
functioning at the previous visit. Follow-up evaluation was 
carried out at fixed times, including 4, 8, and 12 weeks, 5–7 
months, and 12–13 months post-operation. The range of 
mobility of the knee using a goniometer was measured. In 
extension and 200 (degree) of knee flexion, Varus and 
Valgus instability were evaluated compared to the normal 
side. The grade of joint depression and frontal angulation 
was assessed using radiographs. The decrease was consid-
ered good if the remaining depression was 2 mm or less, 
acceptable if 2 to 5 mm, and bad if more than 5 mm. 
Malalignment was defined as angulation of more than 58 on 
the frontal or sagittal planes. Descriptive statistical 
techniques were utilized to present our findings in detail. 

Results:
Over three and a half years, 58 tibial proximal (intra-articu-
lar) fractures have been identified. The mean age was 43 
years (range 19–79) at surgery, whereas women and 39 
men were 19. The most frequent injury mechanism was 
linked to traffic accidents (RTA), representing 75% of 
cases, Table I. 
Table-I: Patients' demographicss.
                Frequency       % Age
Male         39        22.62
Female         19        11.02
Age           Mean 43 years        (Range 19–79)
Follow-up       Mean 18 months        (Range 12–18)
Mechanism of injury
Automobile collision       19             33%
Motorcycle collision       16         28%
Fall         12              21%
Pedestrian          8                      14%
Sport-related injury         3           5%

Table I. Nine (18.4%) AO/OTA types A, 31 (53.5%) 
AO/OTA type B and 18, (31.1%) AO/OTA type C fractures 
have been identified (Table II). Only those instances with 
articular extension fractures (49 cases type B–C) were 
further analyzed. Three fractures were open, two grade I 
and one grade II. Three were open. One patient had a 
closed injury caused by concomitant popliteal artery 
disruption.
Table-II: The case distribution according to the AO/OTA 
fracture classification.
AO/OTA  classification   Number, %     Surgical treatment
41    B1  5,        10.2%    2 CRIF with screws
           3 ORIF with a single plate
41    B2  7,        14.3%    3 ARIF with screws
           4 ORIF with a single plate
41    B3  19,      38.8%    ORIF with a single plate
41    C1  6,        12.2%    ORIF with a single plate
41    C2  7,        14.3%    ORIF with a single plate
41    C3  5,        10.2%    2 ORIF with single plate
            3 ORIF with double plate
ORIF: open reduction and internal fixation. 
ARIF: arthroscopic reduction and internal fixation. 
CRIF: close reduction and internal fixation.
All patients' standard radiography controls were conducted 
in the tibia (anteroposterior and lateral) and the knee 
(anteroposterior, side, and oblique views). A CT scan with 
3-dimensional (3D) reconstruction was performed to deter-
mine articular fragments' size, position, and extent for 
additional examination. 40 All patients were operatively 
treated. Routine given is perioperative intravenous antibiot-
ics and prevention against deep-venous thrombosis. A 

temporary external fixation was used in one patient, while 
12 were temporarily immobilized with a splint during the 
monitoring period. The time between the accident and 
operation varied from 4 to 14 days10. 
Most (90 %) cases (44) were treated with open reduction 
and internal fixation, using polyaxially anatomical angular 
stability locking Plates. Nine of these patients additionally 
received grafting (both autologous and synthetic) to 
maintain subchondral bone and articular surface depres-
sion11. The aside hockey stick approach was utilized for 
open reduction and internal fixation in all patients; in 29 
instances, a MIPO method was feasible using a 5 cm proxi-
mal incision (Fig. 1). 

Fig. 1. Clinical picture demonstrating intra-operative place-
ment of a lateral locking plate utilizing minimum invasive 
percutaneous osteosynthesis methods.
In three instances (type C3), a medial approach was used to 
reduce and further fix the medial condyle12. Five fractures 
(10%) were subjected to cannulated screw-mini-osteosyn-
thesis. Three of them were arthroscopic operations (type 
B2 fractures). A standard intro-lateral portal and an antero-
medial for the instruments were used for the arthroscope. 
Indirect reduction of the depressed joint surface via a lower 
Trans osseous tunnel was reached, checked by arthroscopy, 
and cancellous screwed 6.5 mm cancellations were fixed. 
In the initial postoperative phase, passive movement of the 
operated knee began for all patients. For the first 8 weeks, 
toe-touch weight-bearing with two crutches was permitted. 
Following this time, progressive weight-bearing was 
allowed, based on the development of healing on the X-ray 
control. In most of these instances, full weight-bearing was 
permitted after 9–12 weeks. These patients' mean follow-up 
after surgery was 18 months (range 9–36). Two follow-up 
patients have been lost. Those others for a physical and 
radiographic examination, 47 individuals were contacted 
and evaluated using the clinical score of Rasmussen. 44 
patients (94%) were advanced to the bone union during an 
average period of 4.2 months (range 3–7) (Figs. 2a–c, 
2b—c, 3a, and b). The other three patients experienced a 
non-union: in one instance, the non-union was made more 
difficult by breaking down the implants utilized (double 
plating). 

Nevertheless, this union was cured with a polyaxially 
sealed plate and autologous bone grafting following re-plat-
ing. The two other instances were replaced by the implant-
ed initially and unincorporated synthetic bone substitute 
with an autologous bone graft and an overhaul of osteosyn-
thesis with a new polyaxially plate. Three months following 
the revision operation, these patients were healed. In a 
high-energy fracture, 5 months later, the first treatment 
using an external fastener was transforming into a plate 
fixation.  
Three patients developed superficial infections which 
retarded wound healing and required a brief course of 
antibiotics. An instance of severe wound drainage infection 
developed four months following surgery. It was created by 
deposition, plate removal, and nailing, and bone healing 
lasted three months. In MIPO-treated individuals, no 
infections occurred. Two months after surgery, one patient 
suffered a pulmonary embolism and had deep vein throm-
bosis.

 
 

Fig. 2. (a) A high-energy bicondylar fracture of the right 
tibial plateau anteroposterior radiograph coronal (b) and 
sagittal (c) CT-scan reconstruction graphics.

Table III shows the median knee bending and extension 
range for each follow-up visit. There have been three 
patients with significant postoperative rigidity. One 
recovered a complete range of motion after 1 year of 
intense physiotherapy; two underwent an anesthetic 
manipulation, which was unsuccessful in one of them who 
had 58 flexure and 958 knees bending 2 years after the 
procedure. 
Table-III: The progress of the range of knee motion (ROM) 
following surgery of tibial plateau fractures.

Follow-up (weeks) Mean loss of extension(0)  Mean range of flexion 
Discharge  6  79
4   3  87
8   1  112
12   0  123
26   0  127
54   0  131 

Fig. 3. (a) After open reductions postoperative x-ray with 
locking plate and internal fixations. (b) Lateral X-ray taken 
2 years after surgery lateral tibial plateau has a residual 
deformity. 
The average Rasmussen score was 25 after 6 months (range 
14-30), whereas 27 in 1 year after the operation (range 
19-30). The maximum score in this scoring system is 30. Of 
the 47 patients surveyed in the final follow-up, 41 patients 
(87 %) at 6 months and 44 patients (94 %) at 1 year were 
successful to outstanding. In three instances, malediction 
was found in five residual joint depression (>5 mm) and 
residual split depression in the other two after immediate 
postoperative radiography. In 68 of varus, one patient 
healed. In the 41 other instances (87 %), the final X-ray 
evaluation achieved an excellent or good reduction without 
any indication of degenerative surface alterations17.

Discussion:
Significant early and late secondary complications result in 
severe damage to the tibial plateau. Prompt diagnosis, 
comprehensive preoperative evaluation of the damage of 
the ossic and soft tissue,13 appropriate soft-tissue monitor-
ing and revival, anatomical reduction, and early sound 
fixation, and rigorous rehabilitation typically over one-year 
post-harm. For excellent clinical outcomes14, are essential 15. 
The inherent limitations of this retrospective study relate 
not only to their design but also to their absence of random-
ization between different treatment methods, their small 
numbers, the short one-year follow-up (Fig: 3). The accura-
cy and replicability of radiographic measures are mainly 
made for articular congruity. 
Nevertheless, it reflects the patients treated with a single 
institution's systematic treatment, rehabilitation, and 
follow-up procedure. The overwhelming majority of 
instances have been fixed using modern placing methods, 
enabling steady angling through MIPO procedures. As a 
cornerstone to determining definitive fixation and as a 
significant predictor for some problems such as infections 
and delayed wound healing, careful soft tissue conditions 
were assessed. In this series and by other writers, both the 
utility of a stage method and a delayed fixation until local 
circumstances are optimized. The external tension provides 
temporary fixation but may become permanent if ligamen-

totaxis and manipulation can reduce satisfactorily16. 

 
 

Fig 4:  Progress of the knee (ROM).

Due to the complicated knee structure joints and the neces-
sity of anatomical degradation as for all intraarticular 
fractures, the open reduction combined with bone grafting 
is considered as a gold standard approach for the last 
decades, in any case with a cancellous bone depression and 
rigid internal fixation with plate and screws17. However, in 
1971, Lucht and Pilgaard 25 reported that 78 % of their 
patients had a favorable result, although joint depression 
was up to 10 mm. Contemporary reduction methods and 
new implant products enable the surgeon to secure fasten-
ing without damaging the soft tissue. As in previous 
comparable studies18, minimally invasive methods with 
bone fixation and soft tissue sparing systems provided an 
excellent combination in our research group (Fig: 3). 
However, problems still arise in many instances, compro-
mising the healing of the fractures and the final functional 
result. This study's accumulative rate of local and systemic 
issues was 19,1% (9/44 cases). Many writers describe 
infection/wound dehiscence/malunion-non-early arthritis, 
which reaches 20–50 % in high-energy instances in particu-
lar19. A number of authors20   found radiological evidence 
for osteoarthritis in the 20-37% of young patients, aged 
42-57 years, 3-7 years, after surgery. In elderly individuals 21 
, comparable alterations in 60% of patients, of whom only 
8% were jointly replaced. 
Conclusions:
The result of the challenging majority of tibial plateau 
fractures mainly depends on threefold criteria. Initially, the 
soft tissues typically need a staggered approach to renewing 
the soft tissue, minimally invasive surgical methods, and 
careful handling when open reduction is carried out, 
secondly, by restoring the congruity of the joint surface 
and, where applicable, by utilizing autografts and bone 
substitutions as structural supports and void fillers. Finally, 
through the stability of the mechanical environment, via 
fixation and reinforcement of tibial bone proximal 
metaphysical, utilizing early joint mobility implants and 
devices. 
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Table III: Measured working length (WL) of the study 
population

Table IV: Working length by Apex locator Vs Radiograph 
in Male & Female 

Table V: Working length of maxillary central incisor in 
different ethnic population

Discussion:
Working length is the distance from a coronal reference 
point to the point at which canal preparation and obturation 
should terminate3. Working length was estimated by the 
electronic method first and then by the radiographic 
method. The apical foramen is the main apical opening of 
the root canal. It is frequently eccentrically located away 
from radiological apex. The apical constrictor is the apical 
portion of the root canal having the narrowest diameter, this 
position may vary but it is usually 0.5 to 1.0 mm short of 
the apical foramen. The determination of the working 
length and its maintenance during cleaning and shaping 
procedures are key factors for successful endodontic 
treatment.

This study has shown that electronic measurements, in 
general, tend to be same with radiographic measurements. 
The mean working lengths by electronic method and by 
radiographic method were 21.42 mm and 21.39 mm with 
standard deviation of 1.26 and 1.17 respectively. In Paired 
sample test, mean difference between electronic and radio-
graphic working length at 5% level of significance was 
0.0256 mm. Correlation was 0.923. Here, t = 0.33, this 
calculated t value is less than the critical t value. And here 
p = 0.74 at 95% confidence interval, that is p > 0.05. So, 
statistical analysis and comparison revealed that the differ-
ences between two measured values are not significant and 
statistically there is no significant difference between 
electronic measurement and radiographic measurement in 
working length determination. So the average tooth length 
of upper central incisor was founded to be approximately 
22 mm. The mean WL of female (20.82±1.06) was signifi-
cantly less than male (21.95±1.02) (p= 0.0016). 
To access the tooth & working length of maxillary central 
incisor, several studies have been done on different ethnic 
groups in different countries around the world by using 
different methods14,20-25. Sede MA et al. conducted his study 
in Nigeria on African population with both apex locator & 
radiograph20. His study revealed a value of 25.0 mm as the 
average working length of permanent maxillary central 
incisor in Nigerian adult. By using same type of methods 
Kim E et al. founded 23.5 mm as the average working 
length of maxillary central incisor of Caucasian22. He 
conducted his study in Philadelphia in USA. In another 
study by Carrotte P et al. reported 22.5mm was the average 
length of Caucasian maxillary central incisor. With cone 
beam computed tomography (CBCT) Harries EF et al. 
conducted his study among white American people; in his 
study he found average tooth length of maxillary central 
incisor was 25.8mm25. 
According to Jayawardena CK et al. the mean tooth length 
of maxillary central incisors of Sri Lankan Sinhalese 
populations was 23.12; the method was direct measure-
ment with digital calipers on extracted teeth23. In 2005 Kim 
E et al. conducting a comparative study of root canal length 
between Asian (Korean) and Caucasians (USA), in that 
study it was found that root canal length of maxillary 
central incisor of Korean people was 20.0mm22. In his 
study Kim uses both apex locator and radiograph methods. 
But in another research among Korean by Chi SH it was 
seen that the mean length of maxillary central incisors was 
22.8mm24. Chi SH used cone beam computed tomography 
(CBCT) in his research. In Indonesia, Kartika Dewi 
conducted research on Mongoloid race by using periapical 
radiography. From her study it has been known that the 
length of maxillary central incisors of Indonesian Mongol-
oid race was 22.03mm21. The overall variation of the WL of 
different populations from our study population were 
ranged from +0.61 to +4.41 mm. So WL of our study 
population was found to be less than the values found by 

the other researches14, 20-25.
In our study there was no significant difference in male 
(51.3%) and female (48.7%) proportion, where male 
(63.6%) were predominant in African population20 and 
female (79.0%) were predominant in Korean opulation24.  
Majority (53.9%) of our study patients were within 21-30 
years of age, that was similar with the study of Sede MA. In 
our study 100% cases we found single root of maxillary 
central incisors. Similar finding was reported by Kartika 
Dewi21. Pain was the most common (94.9%) history among 
the study population; history of trauma was in 56.4% cases 
and in clinical findings, caries was the most common 
(56.4%). In African population trauma (61.4%) was the 
common indication for root canal treatment of maxillary 
central incisor20.
As our study design and the sample size did not represent 
the whole community of Bangladesh, a study with larger 
scale which will represent our whole community, should be 
carried out to verify the real picture of the average tooth 
length of upper central incisor in our community. 
Conclusion:
According to radiographic method of working length of our 
study population was 21.39 mm. so the average tooth 
length of upper central incisor was founded approximately 
22 mm.   WL of our study population was found to be less 
than the values found by the other studies population like 
Caucasians, African, Sinhalese, Mongolian and Korean.  
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MI (AWMI) of 12 mm and inferior wall MI (IWMI) of 7 
mm. The outcomes may be worsen in patients with STSS 
above this value11. Total ST- segment elevation on the 
initial ECG can also predict the final acute myocardial 
infarct size8,12,13. Reperfusion strategies in the early phase 
of treatment of acute myocardial infarction aim to rapidly 
normalise and maintain tissue perfusion. Primary 
angioplasty is probably the best current treatment but it 
can only be applied to a minority of patients. A number of 
methods are available to identify patients of failed 
thrombolysis and although they are imprecise, a 
convenient and easy- to- use method is to examine the ST 
segments on the standard 12 lead ECG. The amount of ST 
segment resolution within 90 minutes after the start of 
thrombolytic therapy conveys very useful information 
about the outcome14. In this study the predictive value of 
ST Segment Score (STSS) with patients of STEMI on 
admission ECG & after thrombolysis had been assessed 
and correlated with other variables like ejection fraction, 
in-hospital complication etc11. Actually STSS is a simple 
and useful index to risk stratify STEMI and to identify the 
patients at higher risk early in the course of their 
admission.
Objectives: 
a) Risk stratification of STEMI patients on the basis of ST 
segment score on initial ECG.b) Identify patients at higher 
risk early in the course of their hospital admission.c) 
Correlation of initial ECG and post thrombolysis ECG 
regarding clinical outcome. 
Materials and Methods: 
This study was prospective  non-randomize observational study.
All patients admitted in CCU, DMCH during october 
2007 to september 2008, with the diagnosis of ST 
elevation myocardial infarction were included. 
Considering inclusion and exclusion criteria 112 
consecutive patients were studied of which 64 were 
inferior wall acute STEMI and 48 were anterior wall acute 
STEMI. Among inferior wall AMI patients, 30 were ST 
segment  score < 7 mm (Group-1) & 34 were ST segment 
score > 7 mm. Again ,among anterior wall AMI  22 
patients were ST segment score < 12 mm (Group-3) & 26 
were ST segment score > 12mm(Group-4)11.  Like 
admission ECG, after 90 minutes of starting thrombolytic, 
another ECG was recorded and calculated in the same 
way. Echocardiography was done for each patient before 
discharge. Data was collected in a pre-designed form Data 
obtained was expressed in frequency, percentage, mean or 
standard deviation as applicable. Comparison between 
groups was done by Chi-square test, students t test, and 
Fisher's exact test as applicable. A discussion was made 
after results were obtained and P value of < 0.05 was 
considered statistically significant. 
Results:
Inferior wall myocardial infarction patients were 
subdivided into Group-I & Group- II and anterior wall 

myocardial infarction patients into Group-III & Group-IV. 
The mean age of Group-I was 55.2±12.2 years and that of 
Group-II was 56.9±14.1 years. The mean age of Group-III 
was 59.2±11.7 years and that of Group-IV was 55.0±12.6 
years. Analysis revealed no statistically significant age 
difference between the groups(P=0.239).

Figure 1: Distribution of study population by age
Of the 30 patients studied in Group-I 76.7% was male and 
23.3% was female. In Group-II 76.5% was male and 
23.5% was female. Among Group-III 72.7% was male and 
27.3% was female. In Group-IV 73.1% was male and 
26.9% was female. The difference in sex distribution 
between the groups were not statistically significant 
(P=0.985).
Table-I(a): Sex distribution among study population of 
IWML 

Table-I(b): Sex distribution among study population of 
AWMI.

According to the study smoking was the most prevalent 
risk factor in Group-I (60%) and in Group-II (58.8%). Out 
of 48 patients of anterior wall myocardial infarction, 

showed sum of ST elevation after thrombolysis in Group-I 
was 3.9±1.1 mm and it was (45±14)% resolution of ST 
elevation and in Group-II it was 9.6+1.4 mm which was 
(50+19)% resolution.
Again in Group-III & Group-IV the sum of ST elevation 
after thrombolysis were 3.2± 2.2 mm & 12.0±4.0 mm and 
those were (55±19)% & (45±23)% ST resolution respec-
tively. This finding was also statistically significant14.
Left ventricular ejection fraction (LVEF) was determined 
on every patient by 2D echo by Teichholz method before 
discharge from hospital. There were more patients with LV 
systolic dysfunction (24.1% vs 41.9%) in Group-II than 
Group-I of inferior wall myocardial infarction. The mean 
left ventricular ejection fraction in Group-III and Group-IV 
were 52.9±7.0 % and 47.2 ± 9.4% respectively which was 
also statistically significant20. Most frequent complications 
were chest pain,arrhythmia and conduction disturbances, 
heart failure and cardiac death. This study showed that 
35.3% patients from Group-II complaints chest pain in 
comparison with only 6.7% from Group-I which was statis-
tically significant (p< 0.05).But in cases of anterior wall 
myocardial infarction, more patients from Group-IV 
complaints chest pain ( 58.3%) than from Group-III 
(18.8%) which was also statistically significant17,21.
Out of 30 patients from Group-I only 6 (20%) developed 
Killip class-II and 2 (6.7%) developed class-III heart 
failure. But in Group-II 12 (35.3%) patients developed 
class- II, 3 (8.8%) class-III heart failure out of 34 patients. 
Out of 22 patients from Group-III, 5 (22.7%) developed 
class-II, 2(9.1%) class—III & 1(4.6%) class-IV heart 
failure. But in Group-IV more patients developed heart 
failure like 12 (46.2%) developed class-11, 2 (7.7%) devel-
oped class-III, 3 ( 11.5%) developed class-IV20,22. Among 
the study population different arrhythmias and heart block 
were developed during hospital stay. In Group-I 40% 
developed arrhythmia of which PVC was the most frequent 
(16.7%). In 34 patients of acute inferior wall MI of 
Group-II showed that 67.6% developed arrhythmia and 
heart block. Again in Group-III, 54.5% developed arrhyth-
mia and heart block. In Group-IV as much as 84.6% devel-
oped arrhythmia and heart block . In our current study there 
were eight death, three from Group-II of inferior wall, one 
from Group-III and four from Group-IV of anterior wall. 
Hospital stay was 5.2 ± 0.6 days for Group-I and 6.9+ 0.7 
days for Group-II. The difference in hospital stay between 
groups was statistically significant (p<0.05). For Group-III 
and Group-IV mean duration of hospital stay were 7.0± 0.7 
days and 9.9± 0.7 days respectively,the difference of which 
was also statistically significant (p<0.05). These represent 
hospital outcome worse in Group-II & Group-IV. 
Conclusion:  
Significant differences were seen in chest pain, killip class, 
arrhythmia, echocardiographic LVEF, duration of hospital 
stay in patients with AWMI & STSS above 12 mm and 
IWMI & STSS above 7 mm in comparison with below 

these level even after use of thrombolytics. This study may 
be the base of further clinical controlled studies with larger 
population to validate our finding.
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63.6% were smoker in Group-III and 69.2% were in 
Group-IV. 

Figure 2: Distribution of study population by risk factor 
In post thrombolytic electrocardiographic findings shows 
that in Group-I mean sum of ST elevation decreased to 3.9 
± 1.1 mm from 4.8 ± 1.2 mm. which was approximately 
(45+14)% of ST resolution and in Group-II. In Group-III 
mean sum of ST elevation decreased to 3.2 ± 2.2 mm from 
9.3 ± 1.5 mm. which was approximately (55+19)% of ST 
resolution and in Group-IV ST elevation decreased to 12.0 
4.0 mm from 22.8 ± 6.3 mm which was (45+23)% of ST 
resolution.   
Table II(a): Post thrombolytic ECG findings of the study 
population of IWMI.

Table II(b): Post thrombolytic ECG findings of the study 
population of IWMI.

Discussion: 
The present study was a prospective non-randomized 
observational study conducted in Dhaka Medical College, 
Dhaka. The aim of the study was identification of the high 
risk patients on the basis of electrocardiographic study by 
ST segment score on initial ECG and to see it as a 
predictor of the in-hospital outcomes of STEMI patients. 
A total of 112 patients were studied, among them 64 were 
inferior wall and 48 were anterior wall acute myocardial 
infarction. On the basis of ST segment score that is sum of 
ST elevation, inferior wall myocardial infarction patients 
were again subdivided into Group-I & Group-II with a 
cutoff point at 7mm and anterior wall myocardial 
infarction patients into Group-III & Group-IV with a 
cutoff point at 12mm1,11. Mean age of the patients in 
Group-I was 55.2±12.2 years and those with Group-II was 
56.9±14.1 years. Among anterior wall mean age was 
59.2±11.7 and 55.0±12.6 years respectively in Group-III 
& Group-IV. These findings are consistent with the 
findings of Haque et al (2001)15. Highest number of 
patients was in the age group 40-49 years in all groups 
except Group-II where it was 50-59 years15,16,17. In both 
the inferior and anterior wall myocardial infarction groups 
male patients were found to be higher .In Group-I & 
Group-II female patients were 23.3% & 23.5% 
respectively while it were 27.3% & 26.9% in Group-III & 
Group-IV respectively18. Study of common risk factors 
showed that smoking was the commonest one followed by 
hypertension, dyslipidemia, diabetes mellitus and family 
history. Data were almost similar to those of the study 
done in Bangladesh and abroad17,19. 
Analysis of presenting complaints showed highest 
percentage of the patients had chest pain (96.7%) followed 
by shortness of breath (33.3%), sweating (26.7%) & 
nausea or vomiting (16.7%)3,7. Regarding haemodynamics 
there were no difference in mean pulse rate and mean 
diastolic blood pressure in the groups .Lower mean 
systolic blood pressure in Group-II & Group-IV indicate 
more myocardial damage in these groups of higher ST 
elevation.
The Group-I and Group-II patients had same no. of leads 
with ST-elevation but Group-II patients had a greater sum 
of ST elevation. It was statistically significant (p<0.05). 
Again in Group-III & Group-IV the sum of ST elevation 
were 9.3 ± 1.5 mm & 22.8 ±6.3 mm respectively and also 
was statistically significant. These higher sum of ST eleva-
tion in Group-II and Group-IV patients indicate more 
myocardial damage. In general it is true that patients with 
ST deviation in many leads and greater magnitude of ST 
deviation have a larger final infarct size than patients with 
ST deviation in a small number of leads or low sum of ST 
deviation18. Regarding post-thrombolytic ECG findings,it 

implantation profile, better design for the surface of the 
periarticular bone, or compatibility with least-invasive 
processes-MIPO3.
In some cases, specific authors propose arthroscopic reduc-
tion and internal fixation (pure depression fractures). The 
substantial risk of compartmental syndrome development 
due to drainage of irrigation fluids in the tibia compart-
ments and an expansion of the operational time and operat-
ing room logistics restrict the extension of the module 4. 
Circular ring fixators are a feasible alternative therapy for 
high-energy fractures and substantial soft tissue damage 
followed by large intra-articular comminution (AO/OTA 
category C3) 5.
In treating people with a tibial plateau fracture, a compre-
hensive assessment of the degree of the local injury is 
essential. The method and Outcome of the therapy are 
strongly connected to the soft tissue envelope condition. 
Temporary stabilization is frequently required via a knee 
stretching external fixator, allowing for resuscitation of the 
soft tissue, relief of discomfort, further data on fracture 
structure (usually CT scanning), and definitive therapy at 
the optimal time 7. Other key variants include aging, 
competing health problems, smoking history, occupation, 
functional abilities, and personal goals in forecasting imme-
diate and long-term results 6.  This research aims to assess 
the perioperative and functional results after surgical 
treatment of tibial board fractures utilizing locking plates 
and the MIPO technology of a single institute. 
Materials and Methods:
A prospective analysis of all proximal tibial fractures at the 
Islamic Bank Medical College Hospital, Rajshahi Bangla-
desh, from January 2019 to June 2021. Patient data were 
collected by evaluating hospital diagrams, office records, 
preoperative and after operative radiographs. The patholog-
ical, pediatric, and extraarticular tibial (AO/OTA type 41. 
A) proximal fractures have all been eliminated. In each 
instance, demographics, mechanisms, and circumstances at 
the time of the accident, information about the hospitaliza-
tion, surgical description, post-operational rehabilitation, 
complications, clinical and functional outcomes over a 
period of 12 months after the surgery were gathered. 
AO/OTA7 classified the fracture, and Gustilo-Anderson8, 
and the Rasmussen score9, was utilized to quantify 
functioning at the previous visit. Follow-up evaluation was 
carried out at fixed times, including 4, 8, and 12 weeks, 5–7 
months, and 12–13 months post-operation. The range of 
mobility of the knee using a goniometer was measured. In 
extension and 200 (degree) of knee flexion, Varus and 
Valgus instability were evaluated compared to the normal 
side. The grade of joint depression and frontal angulation 
was assessed using radiographs. The decrease was consid-
ered good if the remaining depression was 2 mm or less, 
acceptable if 2 to 5 mm, and bad if more than 5 mm. 
Malalignment was defined as angulation of more than 58 on 
the frontal or sagittal planes. Descriptive statistical 
techniques were utilized to present our findings in detail. 

Results:
Over three and a half years, 58 tibial proximal (intra-articu-
lar) fractures have been identified. The mean age was 43 
years (range 19–79) at surgery, whereas women and 39 
men were 19. The most frequent injury mechanism was 
linked to traffic accidents (RTA), representing 75% of 
cases, Table I. 
Table-I: Patients' demographicss.
                Frequency       % Age
Male         39        22.62
Female         19        11.02
Age           Mean 43 years        (Range 19–79)
Follow-up       Mean 18 months        (Range 12–18)
Mechanism of injury
Automobile collision       19             33%
Motorcycle collision       16         28%
Fall         12              21%
Pedestrian          8                      14%
Sport-related injury         3           5%

Table I. Nine (18.4%) AO/OTA types A, 31 (53.5%) 
AO/OTA type B and 18, (31.1%) AO/OTA type C fractures 
have been identified (Table II). Only those instances with 
articular extension fractures (49 cases type B–C) were 
further analyzed. Three fractures were open, two grade I 
and one grade II. Three were open. One patient had a 
closed injury caused by concomitant popliteal artery 
disruption.
Table-II: The case distribution according to the AO/OTA 
fracture classification.
AO/OTA  classification   Number, %     Surgical treatment
41    B1  5,        10.2%    2 CRIF with screws
           3 ORIF with a single plate
41    B2  7,        14.3%    3 ARIF with screws
           4 ORIF with a single plate
41    B3  19,      38.8%    ORIF with a single plate
41    C1  6,        12.2%    ORIF with a single plate
41    C2  7,        14.3%    ORIF with a single plate
41    C3  5,        10.2%    2 ORIF with single plate
            3 ORIF with double plate
ORIF: open reduction and internal fixation. 
ARIF: arthroscopic reduction and internal fixation. 
CRIF: close reduction and internal fixation.
All patients' standard radiography controls were conducted 
in the tibia (anteroposterior and lateral) and the knee 
(anteroposterior, side, and oblique views). A CT scan with 
3-dimensional (3D) reconstruction was performed to deter-
mine articular fragments' size, position, and extent for 
additional examination. 40 All patients were operatively 
treated. Routine given is perioperative intravenous antibiot-
ics and prevention against deep-venous thrombosis. A 

temporary external fixation was used in one patient, while 
12 were temporarily immobilized with a splint during the 
monitoring period. The time between the accident and 
operation varied from 4 to 14 days10. 
Most (90 %) cases (44) were treated with open reduction 
and internal fixation, using polyaxially anatomical angular 
stability locking Plates. Nine of these patients additionally 
received grafting (both autologous and synthetic) to 
maintain subchondral bone and articular surface depres-
sion11. The aside hockey stick approach was utilized for 
open reduction and internal fixation in all patients; in 29 
instances, a MIPO method was feasible using a 5 cm proxi-
mal incision (Fig. 1). 

Fig. 1. Clinical picture demonstrating intra-operative place-
ment of a lateral locking plate utilizing minimum invasive 
percutaneous osteosynthesis methods.
In three instances (type C3), a medial approach was used to 
reduce and further fix the medial condyle12. Five fractures 
(10%) were subjected to cannulated screw-mini-osteosyn-
thesis. Three of them were arthroscopic operations (type 
B2 fractures). A standard intro-lateral portal and an antero-
medial for the instruments were used for the arthroscope. 
Indirect reduction of the depressed joint surface via a lower 
Trans osseous tunnel was reached, checked by arthroscopy, 
and cancellous screwed 6.5 mm cancellations were fixed. 
In the initial postoperative phase, passive movement of the 
operated knee began for all patients. For the first 8 weeks, 
toe-touch weight-bearing with two crutches was permitted. 
Following this time, progressive weight-bearing was 
allowed, based on the development of healing on the X-ray 
control. In most of these instances, full weight-bearing was 
permitted after 9–12 weeks. These patients' mean follow-up 
after surgery was 18 months (range 9–36). Two follow-up 
patients have been lost. Those others for a physical and 
radiographic examination, 47 individuals were contacted 
and evaluated using the clinical score of Rasmussen. 44 
patients (94%) were advanced to the bone union during an 
average period of 4.2 months (range 3–7) (Figs. 2a–c, 
2b—c, 3a, and b). The other three patients experienced a 
non-union: in one instance, the non-union was made more 
difficult by breaking down the implants utilized (double 
plating). 

Nevertheless, this union was cured with a polyaxially 
sealed plate and autologous bone grafting following re-plat-
ing. The two other instances were replaced by the implant-
ed initially and unincorporated synthetic bone substitute 
with an autologous bone graft and an overhaul of osteosyn-
thesis with a new polyaxially plate. Three months following 
the revision operation, these patients were healed. In a 
high-energy fracture, 5 months later, the first treatment 
using an external fastener was transforming into a plate 
fixation.  
Three patients developed superficial infections which 
retarded wound healing and required a brief course of 
antibiotics. An instance of severe wound drainage infection 
developed four months following surgery. It was created by 
deposition, plate removal, and nailing, and bone healing 
lasted three months. In MIPO-treated individuals, no 
infections occurred. Two months after surgery, one patient 
suffered a pulmonary embolism and had deep vein throm-
bosis.

 
 

Fig. 2. (a) A high-energy bicondylar fracture of the right 
tibial plateau anteroposterior radiograph coronal (b) and 
sagittal (c) CT-scan reconstruction graphics.

Table III shows the median knee bending and extension 
range for each follow-up visit. There have been three 
patients with significant postoperative rigidity. One 
recovered a complete range of motion after 1 year of 
intense physiotherapy; two underwent an anesthetic 
manipulation, which was unsuccessful in one of them who 
had 58 flexure and 958 knees bending 2 years after the 
procedure. 
Table-III: The progress of the range of knee motion (ROM) 
following surgery of tibial plateau fractures.

Follow-up (weeks) Mean loss of extension(0)  Mean range of flexion 
Discharge  6  79
4   3  87
8   1  112
12   0  123
26   0  127
54   0  131 

Fig. 3. (a) After open reductions postoperative x-ray with 
locking plate and internal fixations. (b) Lateral X-ray taken 
2 years after surgery lateral tibial plateau has a residual 
deformity. 
The average Rasmussen score was 25 after 6 months (range 
14-30), whereas 27 in 1 year after the operation (range 
19-30). The maximum score in this scoring system is 30. Of 
the 47 patients surveyed in the final follow-up, 41 patients 
(87 %) at 6 months and 44 patients (94 %) at 1 year were 
successful to outstanding. In three instances, malediction 
was found in five residual joint depression (>5 mm) and 
residual split depression in the other two after immediate 
postoperative radiography. In 68 of varus, one patient 
healed. In the 41 other instances (87 %), the final X-ray 
evaluation achieved an excellent or good reduction without 
any indication of degenerative surface alterations17.

Discussion:
Significant early and late secondary complications result in 
severe damage to the tibial plateau. Prompt diagnosis, 
comprehensive preoperative evaluation of the damage of 
the ossic and soft tissue,13 appropriate soft-tissue monitor-
ing and revival, anatomical reduction, and early sound 
fixation, and rigorous rehabilitation typically over one-year 
post-harm. For excellent clinical outcomes14, are essential 15. 
The inherent limitations of this retrospective study relate 
not only to their design but also to their absence of random-
ization between different treatment methods, their small 
numbers, the short one-year follow-up (Fig: 3). The accura-
cy and replicability of radiographic measures are mainly 
made for articular congruity. 
Nevertheless, it reflects the patients treated with a single 
institution's systematic treatment, rehabilitation, and 
follow-up procedure. The overwhelming majority of 
instances have been fixed using modern placing methods, 
enabling steady angling through MIPO procedures. As a 
cornerstone to determining definitive fixation and as a 
significant predictor for some problems such as infections 
and delayed wound healing, careful soft tissue conditions 
were assessed. In this series and by other writers, both the 
utility of a stage method and a delayed fixation until local 
circumstances are optimized. The external tension provides 
temporary fixation but may become permanent if ligamen-

totaxis and manipulation can reduce satisfactorily16. 

 
 

Fig 4:  Progress of the knee (ROM).

Due to the complicated knee structure joints and the neces-
sity of anatomical degradation as for all intraarticular 
fractures, the open reduction combined with bone grafting 
is considered as a gold standard approach for the last 
decades, in any case with a cancellous bone depression and 
rigid internal fixation with plate and screws17. However, in 
1971, Lucht and Pilgaard 25 reported that 78 % of their 
patients had a favorable result, although joint depression 
was up to 10 mm. Contemporary reduction methods and 
new implant products enable the surgeon to secure fasten-
ing without damaging the soft tissue. As in previous 
comparable studies18, minimally invasive methods with 
bone fixation and soft tissue sparing systems provided an 
excellent combination in our research group (Fig: 3). 
However, problems still arise in many instances, compro-
mising the healing of the fractures and the final functional 
result. This study's accumulative rate of local and systemic 
issues was 19,1% (9/44 cases). Many writers describe 
infection/wound dehiscence/malunion-non-early arthritis, 
which reaches 20–50 % in high-energy instances in particu-
lar19. A number of authors20   found radiological evidence 
for osteoarthritis in the 20-37% of young patients, aged 
42-57 years, 3-7 years, after surgery. In elderly individuals 21 
, comparable alterations in 60% of patients, of whom only 
8% were jointly replaced. 
Conclusions:
The result of the challenging majority of tibial plateau 
fractures mainly depends on threefold criteria. Initially, the 
soft tissues typically need a staggered approach to renewing 
the soft tissue, minimally invasive surgical methods, and 
careful handling when open reduction is carried out, 
secondly, by restoring the congruity of the joint surface 
and, where applicable, by utilizing autografts and bone 
substitutions as structural supports and void fillers. Finally, 
through the stability of the mechanical environment, via 
fixation and reinforcement of tibial bone proximal 
metaphysical, utilizing early joint mobility implants and 
devices. 
Conflict of Interest: None.
Acknowledgment:
I am grateful to the authority of Islami Bank Medical 
College, Rajshahi for allowing doing this study. The author 
is thankful to the Department of Orthopaedic Surgery with 
all Medical officers, Nursing staff, and Research assistants 

for their kind support.
References: 
1. Dirschl DR, Dawson PA. Injury severity assessment in 
tibial plateau fractures. Clin Orthop. 2004 Jun;(423):85-92.
https://doi.org/10.1097/01.blo.0000132626.13539.4b
PMid:15232431

2. Dirschl DR, Del Gaizo D. Staged management of tibial 
plateau fractures. Am J Orthop Belle Mead NJ. 2007 
Apr;36(4 Suppl):12-7.

3. Farouk O, Krettek C, Miclau T, Schandelmaier P, Guy 
P, Tscherne H. Minimally invasive plate osteosynthesis 
and vascularity: preliminary results of a cadaver injection 
study. Injury. 1997;28 Suppl 1:A7-12.
https://doi.org/10.1016/S0020-1383(97)90110-8

4. Belanger M, Fadale P. Compartment syndrome of the leg 
after arthroscopic examination of a tibial plateau fracture. 
Case report and review of the literature. Arthrosc J 
Arthrosc Relat Surg Off Publ Arthrosc Assoc N Am Int 
Arthrosc Assoc. 1997 Oct;13(5):646-51.
https://doi.org/10.1016/S0749-8063(97)90196-1

5. Hall JA, Beuerlein MJ, McKee MD. Canadian Orthopae-
dic Trauma Society. Open reduction and internal fixation 
compared with circular fixator application for bicondylar 
tibial plateau fractures. Surgical technique. J Bone Joint 
Surg Am. 2009 Mar 1;91 Suppl 2 Pt 1:74-88.
https://doi.org/10.2106/JBJS.G.01165
PMid:19255201

6. Egol KA, Tejwani NC, Capla EL, Wolinsky PL, Koval 
KJ. Staged management of high-energy proximal tibia 
fractures (OTA types 41): the results of a prospective, 
standardized protocol. J Orthop Trauma. 2005 
Aug;19(7):448-55; discussion 456.
https://doi.org/10.1097/01.bot.0000171881.11205.80
PMid:16056075

7. Tscherne H, Lobenhoffer P. Tibial plateau fractures. 
Management and expected results. Clin Orthop. 1993 
Jul;(292):87-100.
https://doi.org/10.1097/00003086-199307000-00011

8. Gustilo RB, Gruninger RP, Davis T. Classification of 
type III (severe) open fractures relative to treatment and 
results. Orthopedics. 1987 Dec;10(12):1781-8.

9. Rasmussen PS. Tibial condylar fractures. Impairment of 
knee joint stability as an indication for surgical treatment. 
J Bone Joint Surg Am. 1973 Oct;55(7):1331-50.

https://doi.org/10.2106/00004623-197355070-00001

10. Canadian Orthopaedic Trauma Society. Open reduc-
tion and internal fixation compared with circular fixator 
application for bicondylar tibial plateau fractures. Results 
of a multicenter, prospective, randomized clinical trial. J 
Bone Joint Surg Am. 2006 Dec;88(12):2613-23.
https://doi.org/10.2106/JBJS.E.01416
PMid:17142411

11. Hsu CJ, Chang WN, Wong CY. Surgical treatment of 
tibial plateau fracture in elderly patients. Arch Orthop 
Trauma Surg. 2001;121(1-2):67-70.
https://doi.org/10.1007/s004020000145
PMid:11195122

12. Barei DP, Nork SE, Mills WJ, Henley MB, Benirschke 
SK. Complications associated with internal fixation of 
high-energy bicondylar tibial plateau fractures utilizing a 
two-incision technique. J Orthop Trauma. 2004 
Dec;18(10):649-57.
https://doi.org/10.1097/00005131-200411000-00001
PMid:15507817

13. Hu Y-L, Ye F-G, Ji A-Y, Qiao G-X, Liu H-F. Three-di-
mensional computed tomography imaging increases the 
reliability of classification systems for tibial plateau 
fractures. Injury. 2009 Dec;40(12):1282-5.
https://doi.org/10.1016/j.injury.2009.02.015
PMid:19535056

14. Gaston P, Will EM, Keating JF. Recovery of knee 
function following fracture of the tibial plateau. J Bone 
Joint Surg Br. 2005 Sep;87(9):1233-6.
https://doi.org/10.1302/0301-620X.87B9.16276
PMid:16129749

15. Lachiewicz PF, Funcik T. Factors influencing the 
results of open reduction and internal fixation of tibial 
plateau fractures. Clin Orthop. 1990 Oct;(259):210-5.
https://doi.org/10.1097/00003086-199010000-00030

16. Katsenis D, Dendrinos G, Kouris A, Savas N, Schoino-
choritis N, Pogiatzis K. Combination of fine wire fixation 
and limited internal fixation for high-energy tibial plateau 
fractures: functional results at minimum 5-year follow-up. J 
Orthop Trauma. 2009 Aug;23(7):493-501.
https://doi.org/10.1097/BOT.0b013e3181a18198
PMid:19633458

17. Ebraheim NA, Sabry FF, Haman SP. Open reduction 
and internal fixation of 117 tibial plateau fractures. Ortho-

pedics. 2004 Dec;27(12):1281-7.
https://doi.org/10.3928/0147-7447-20041201-18
PMid:15633959

18. Krettek C, Gerich T, Miclau T. A minimally invasive 
medial approach for proximal tibial fractures. Injury. 2001 
May;32 Suppl 1:SA4-13.
https://doi.org/10.1016/S0020-1383(01)00056-0

19. Partenheimer A, Gösling T, Müller M, Schirmer C, 
Kääb M, Matschke S, et al. [Management of bicondylar 
fractures of the tibial plateau with unilateral fixed-angle 
plate fixation]. Unfallchirurg. 2007 Aug;110(8):675-83.

https://doi.org/10.1007/s00113-007-1271-1
PMid:17497119

20. Marti RK, Kerkhoffs GMMJ, Rademakers MV. 
Correction of lateral tibial plateau depression and valgus 
malunion of the proximal tibia. Oper Orthopadie Trauma-
tol. 2007 Mar;19(1):101-13.

21. Su EP, Westrich GH, Rana AJ, Kapoor K, Helfet DL. 
Operative treatment of tibial plateau fractures in patients 
older than 55 years. Clin Orthop. 2004 Apr;(421):240-8.
https://doi.org/10.1097/01.blo.0000119247.60317.bc
PMid:15123954



PMid:31666483
5. Dummer PM, McGinn JH, Rees DG. The position and 
topography of the apical canal constriction and apical 
foramen.Int End J.1984;17:192-198.
https://doi.org/10.1111/j.1365-2591.1984.tb00404.x 
PMid:6593303
6. Ricucci D, Langeland K. Apical limit of root canal instru-
mentation and obturation, part 2. A histological study. Int 
Endod J. 1998;31:394-409.
https://doi.org/10.1046/j.1365-2591.1998.00183.x
PMid:15551607
7. Chandra S. Textbook of Dental and Oral Anatomy, 
Physiology and Occlusion. 2nd Ed. Jypee Brothers New 
Delhi, India. 2007:108-122. 
8. Bastone EB, Freer TJ, McNamara JR. Epidemiology of 
dental trauma: a review of the literature. Australian dental 
journal. 2000 Mar;45(1):2-9.
https://doi.org/10.1111/j.1834-7819.2000.tb00234.x
PMid:10846265
9. Al-Negrish AR. Incidence and distribution of root canal 
treatment in the dentition among a Jordanian sub popula-
tion. International dental journal. 2002 Jun 1;52(3):125-9.
https://doi.org/10.1111/j.1875-595X.2002.tb00616.x
PMid:12090261
10. Calişkan MK, Türkün M. Clinical investigation of 
traumatic injuries of permanent incisors in Izmir, Türkiye. 
Dental Traumatology. 1995 Oct;11(5):210-3. https://-
doi.org/10.1111/j.1600-9657.1995.tb00490.x PMid:8625933
11. Hamilton FA, Hill FJ, Holloway PJ. An investigation of 
dento-alveolar trauma and its treatment in an adolescent 
population. Part 1: The prevalence and incidence of injuries 
and the extent and adequacy of treatment received. British 
dental journal. 1997 Feb;182(3):91-5. 
https://doi.org/10.1038/sj.bdj.4809313 
PMid:9055474
12. Hoseini A, Abbaszadegan A. Endodontic treatment of a 
maxillary lateral incisor with two roots; A case report with 
6 months follow-Up. J. Dent. Shiraz Univ. Med. Sci. 2014; 
15(4): 204-207.
13. Sponchiado Jr EC, Ismail HA, Braga MR, De Carvalho 
FK, Simões CA. Maxillary central incisor with two root 
canals: a case report. Journal of Endodontics. 2006 Oct 
1;32(10):1002-4. 
https://doi.org/10.1016/j.joen.2006.03.022
PMid:16982283
14. Carrotte P. Endodontics: Part 4 Morphology of the root 
canal system. British Dental Journal. 2004 
Oct;197(7):379-83. 
https://doi.org/10.1038/sj.bdj.4811711
PMid:15475893
15. Kim E, Fallahrastegar A, Hur YY, Jung IY, Kim S, Lee 
SJ. Difference in root canal length between Asians and 

Caucasians. International endodontic journal. 2005 
Mar;38(3):149-51.
https://doi.org/10.1111/j.1365-2591.2004.00881.x 
PMid:15743417
16. Wasti F, Shearer AC, Wilson NH. Root canal systems 
of the mandibular and maxillary first permanent molar teeth of 
South Asian Pakistanis. International endodontic journal. 2001 
Jun;34(4):263-6. 
https://doi.org/10.1046/j.1365-2591.2001.00377.x 
PMid:11482136
17. Sert S, Bayirli GS. Evaluation of the root canal configurations of 
the mandibular and maxillary permanent teeth by gender in the 
Turkish population. Journal of endodontics. 2004;30(6):391-8. 
https://doi.org/10.1097/00004770-200406000-00004  
PMid:15167464
18. Rwenyonyi CM, Kutesa AM, Muwazi LM, Buwembo 
W. Root and canal morphology of maxillary first and 
second permanent molar teeth in a Ugandan population. 
International Endodontic Journal. 2007;40(9):679-83.
https://doi.org/10.1111/j.1365-2591.2007.01265.x
PMid:17608678
19. Levin R, Rubin D: Statistics for Management, 5th 
Edition, Prentice-Hall International, Inc, 1991, 8:87.
20. Sede MA, Oboro-Onuora HO, Umanah AU. Endodon-
tic working length of permanent maxillary central incisors 
in Nigerians. West African journal of medicine. 
2013;32(3):186-9. 
21. Kartika D, Batubara FY. Analysis of the Tooth Length 
of Maxillary Incisors in Indonesian Mongoloid Race Popu-
lation Based on Periapical Radiography. InInternational 
Dental Conference of Sumatera Utara 2017 (IDCSU 2017). 
2018 Feb (pp. 66-67). Atlantis Press.
https://doi.org/10.2991/idcsu-17.2018.18
22. Kim E, Fallahrastegar A, Hur YY, Jung IY, Kim S, Lee 
SJ. Difference in root canal length between Asians and Cauca-
sians. International endodontic journal. 2005;38(3):149-51. 
ht tps : / /doi .org/10.1111/ j .1365-2591.2004.00881.x 
PMid:15743417
23. Jayawardena CK, Abesundara AP, Nanayakkara DC, 
Chandrasekara MS. Age-related changes in crown and root 
length in Sri Lankan Sinhalese. Journal of oral science. 
2009;51(4):587-92. https://doi.org/10.2334/josnusd.51.587
PMid:20032612
24. Choi SH, Kim JS, Kim CS, Yu HS, Hwang CJ. 
Cone-beam computed tomography for the assessment of 
root-crown ratios of the maxillary and mandibular incisors in 
a Korean population. The korean journal of orthodontics. 
2017;47(1):39-49. https://doi.org/10.4041/kjod.2017.47.1.39
PMid:28127538 PMCid:PMC5266124
25. Harris EF, Couch Jr WM. The relative sexual dimor-
phism of human incisor crown and root dimensions. Dental 
Anthropology Journal. 2006;19(3):87-95.
https://doi.org/10.26575/daj.v19i3.127

Table III: Measured working length (WL) of the study 
population

Table IV: Working length by Apex locator Vs Radiograph 
in Male & Female 

Table V: Working length of maxillary central incisor in 
different ethnic population

Discussion:
Working length is the distance from a coronal reference 
point to the point at which canal preparation and obturation 
should terminate3. Working length was estimated by the 
electronic method first and then by the radiographic 
method. The apical foramen is the main apical opening of 
the root canal. It is frequently eccentrically located away 
from radiological apex. The apical constrictor is the apical 
portion of the root canal having the narrowest diameter, this 
position may vary but it is usually 0.5 to 1.0 mm short of 
the apical foramen. The determination of the working 
length and its maintenance during cleaning and shaping 
procedures are key factors for successful endodontic 
treatment.

This study has shown that electronic measurements, in 
general, tend to be same with radiographic measurements. 
The mean working lengths by electronic method and by 
radiographic method were 21.42 mm and 21.39 mm with 
standard deviation of 1.26 and 1.17 respectively. In Paired 
sample test, mean difference between electronic and radio-
graphic working length at 5% level of significance was 
0.0256 mm. Correlation was 0.923. Here, t = 0.33, this 
calculated t value is less than the critical t value. And here 
p = 0.74 at 95% confidence interval, that is p > 0.05. So, 
statistical analysis and comparison revealed that the differ-
ences between two measured values are not significant and 
statistically there is no significant difference between 
electronic measurement and radiographic measurement in 
working length determination. So the average tooth length 
of upper central incisor was founded to be approximately 
22 mm. The mean WL of female (20.82±1.06) was signifi-
cantly less than male (21.95±1.02) (p= 0.0016). 
To access the tooth & working length of maxillary central 
incisor, several studies have been done on different ethnic 
groups in different countries around the world by using 
different methods14,20-25. Sede MA et al. conducted his study 
in Nigeria on African population with both apex locator & 
radiograph20. His study revealed a value of 25.0 mm as the 
average working length of permanent maxillary central 
incisor in Nigerian adult. By using same type of methods 
Kim E et al. founded 23.5 mm as the average working 
length of maxillary central incisor of Caucasian22. He 
conducted his study in Philadelphia in USA. In another 
study by Carrotte P et al. reported 22.5mm was the average 
length of Caucasian maxillary central incisor. With cone 
beam computed tomography (CBCT) Harries EF et al. 
conducted his study among white American people; in his 
study he found average tooth length of maxillary central 
incisor was 25.8mm25. 
According to Jayawardena CK et al. the mean tooth length 
of maxillary central incisors of Sri Lankan Sinhalese 
populations was 23.12; the method was direct measure-
ment with digital calipers on extracted teeth23. In 2005 Kim 
E et al. conducting a comparative study of root canal length 
between Asian (Korean) and Caucasians (USA), in that 
study it was found that root canal length of maxillary 
central incisor of Korean people was 20.0mm22. In his 
study Kim uses both apex locator and radiograph methods. 
But in another research among Korean by Chi SH it was 
seen that the mean length of maxillary central incisors was 
22.8mm24. Chi SH used cone beam computed tomography 
(CBCT) in his research. In Indonesia, Kartika Dewi 
conducted research on Mongoloid race by using periapical 
radiography. From her study it has been known that the 
length of maxillary central incisors of Indonesian Mongol-
oid race was 22.03mm21. The overall variation of the WL of 
different populations from our study population were 
ranged from +0.61 to +4.41 mm. So WL of our study 
population was found to be less than the values found by 

the other researches14, 20-25.
In our study there was no significant difference in male 
(51.3%) and female (48.7%) proportion, where male 
(63.6%) were predominant in African population20 and 
female (79.0%) were predominant in Korean opulation24.  
Majority (53.9%) of our study patients were within 21-30 
years of age, that was similar with the study of Sede MA. In 
our study 100% cases we found single root of maxillary 
central incisors. Similar finding was reported by Kartika 
Dewi21. Pain was the most common (94.9%) history among 
the study population; history of trauma was in 56.4% cases 
and in clinical findings, caries was the most common 
(56.4%). In African population trauma (61.4%) was the 
common indication for root canal treatment of maxillary 
central incisor20.
As our study design and the sample size did not represent 
the whole community of Bangladesh, a study with larger 
scale which will represent our whole community, should be 
carried out to verify the real picture of the average tooth 
length of upper central incisor in our community. 
Conclusion:
According to radiographic method of working length of our 
study population was 21.39 mm. so the average tooth 
length of upper central incisor was founded approximately 
22 mm.   WL of our study population was found to be less 
than the values found by the other studies population like 
Caucasians, African, Sinhalese, Mongolian and Korean.  
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MI (AWMI) of 12 mm and inferior wall MI (IWMI) of 7 
mm. The outcomes may be worsen in patients with STSS 
above this value11. Total ST- segment elevation on the 
initial ECG can also predict the final acute myocardial 
infarct size8,12,13. Reperfusion strategies in the early phase 
of treatment of acute myocardial infarction aim to rapidly 
normalise and maintain tissue perfusion. Primary 
angioplasty is probably the best current treatment but it 
can only be applied to a minority of patients. A number of 
methods are available to identify patients of failed 
thrombolysis and although they are imprecise, a 
convenient and easy- to- use method is to examine the ST 
segments on the standard 12 lead ECG. The amount of ST 
segment resolution within 90 minutes after the start of 
thrombolytic therapy conveys very useful information 
about the outcome14. In this study the predictive value of 
ST Segment Score (STSS) with patients of STEMI on 
admission ECG & after thrombolysis had been assessed 
and correlated with other variables like ejection fraction, 
in-hospital complication etc11. Actually STSS is a simple 
and useful index to risk stratify STEMI and to identify the 
patients at higher risk early in the course of their 
admission.
Objectives: 
a) Risk stratification of STEMI patients on the basis of ST 
segment score on initial ECG.b) Identify patients at higher 
risk early in the course of their hospital admission.c) 
Correlation of initial ECG and post thrombolysis ECG 
regarding clinical outcome. 
Materials and Methods: 
This study was prospective  non-randomize observational study.
All patients admitted in CCU, DMCH during october 
2007 to september 2008, with the diagnosis of ST 
elevation myocardial infarction were included. 
Considering inclusion and exclusion criteria 112 
consecutive patients were studied of which 64 were 
inferior wall acute STEMI and 48 were anterior wall acute 
STEMI. Among inferior wall AMI patients, 30 were ST 
segment  score < 7 mm (Group-1) & 34 were ST segment 
score > 7 mm. Again ,among anterior wall AMI  22 
patients were ST segment score < 12 mm (Group-3) & 26 
were ST segment score > 12mm(Group-4)11.  Like 
admission ECG, after 90 minutes of starting thrombolytic, 
another ECG was recorded and calculated in the same 
way. Echocardiography was done for each patient before 
discharge. Data was collected in a pre-designed form Data 
obtained was expressed in frequency, percentage, mean or 
standard deviation as applicable. Comparison between 
groups was done by Chi-square test, students t test, and 
Fisher's exact test as applicable. A discussion was made 
after results were obtained and P value of < 0.05 was 
considered statistically significant. 
Results:
Inferior wall myocardial infarction patients were 
subdivided into Group-I & Group- II and anterior wall 

myocardial infarction patients into Group-III & Group-IV. 
The mean age of Group-I was 55.2±12.2 years and that of 
Group-II was 56.9±14.1 years. The mean age of Group-III 
was 59.2±11.7 years and that of Group-IV was 55.0±12.6 
years. Analysis revealed no statistically significant age 
difference between the groups(P=0.239).

Figure 1: Distribution of study population by age
Of the 30 patients studied in Group-I 76.7% was male and 
23.3% was female. In Group-II 76.5% was male and 
23.5% was female. Among Group-III 72.7% was male and 
27.3% was female. In Group-IV 73.1% was male and 
26.9% was female. The difference in sex distribution 
between the groups were not statistically significant 
(P=0.985).
Table-I(a): Sex distribution among study population of 
IWML 

Table-I(b): Sex distribution among study population of 
AWMI.

According to the study smoking was the most prevalent 
risk factor in Group-I (60%) and in Group-II (58.8%). Out 
of 48 patients of anterior wall myocardial infarction, 

showed sum of ST elevation after thrombolysis in Group-I 
was 3.9±1.1 mm and it was (45±14)% resolution of ST 
elevation and in Group-II it was 9.6+1.4 mm which was 
(50+19)% resolution.
Again in Group-III & Group-IV the sum of ST elevation 
after thrombolysis were 3.2± 2.2 mm & 12.0±4.0 mm and 
those were (55±19)% & (45±23)% ST resolution respec-
tively. This finding was also statistically significant14.
Left ventricular ejection fraction (LVEF) was determined 
on every patient by 2D echo by Teichholz method before 
discharge from hospital. There were more patients with LV 
systolic dysfunction (24.1% vs 41.9%) in Group-II than 
Group-I of inferior wall myocardial infarction. The mean 
left ventricular ejection fraction in Group-III and Group-IV 
were 52.9±7.0 % and 47.2 ± 9.4% respectively which was 
also statistically significant20. Most frequent complications 
were chest pain,arrhythmia and conduction disturbances, 
heart failure and cardiac death. This study showed that 
35.3% patients from Group-II complaints chest pain in 
comparison with only 6.7% from Group-I which was statis-
tically significant (p< 0.05).But in cases of anterior wall 
myocardial infarction, more patients from Group-IV 
complaints chest pain ( 58.3%) than from Group-III 
(18.8%) which was also statistically significant17,21.
Out of 30 patients from Group-I only 6 (20%) developed 
Killip class-II and 2 (6.7%) developed class-III heart 
failure. But in Group-II 12 (35.3%) patients developed 
class- II, 3 (8.8%) class-III heart failure out of 34 patients. 
Out of 22 patients from Group-III, 5 (22.7%) developed 
class-II, 2(9.1%) class—III & 1(4.6%) class-IV heart 
failure. But in Group-IV more patients developed heart 
failure like 12 (46.2%) developed class-11, 2 (7.7%) devel-
oped class-III, 3 ( 11.5%) developed class-IV20,22. Among 
the study population different arrhythmias and heart block 
were developed during hospital stay. In Group-I 40% 
developed arrhythmia of which PVC was the most frequent 
(16.7%). In 34 patients of acute inferior wall MI of 
Group-II showed that 67.6% developed arrhythmia and 
heart block. Again in Group-III, 54.5% developed arrhyth-
mia and heart block. In Group-IV as much as 84.6% devel-
oped arrhythmia and heart block . In our current study there 
were eight death, three from Group-II of inferior wall, one 
from Group-III and four from Group-IV of anterior wall. 
Hospital stay was 5.2 ± 0.6 days for Group-I and 6.9+ 0.7 
days for Group-II. The difference in hospital stay between 
groups was statistically significant (p<0.05). For Group-III 
and Group-IV mean duration of hospital stay were 7.0± 0.7 
days and 9.9± 0.7 days respectively,the difference of which 
was also statistically significant (p<0.05). These represent 
hospital outcome worse in Group-II & Group-IV. 
Conclusion:  
Significant differences were seen in chest pain, killip class, 
arrhythmia, echocardiographic LVEF, duration of hospital 
stay in patients with AWMI & STSS above 12 mm and 
IWMI & STSS above 7 mm in comparison with below 

these level even after use of thrombolytics. This study may 
be the base of further clinical controlled studies with larger 
population to validate our finding.
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63.6% were smoker in Group-III and 69.2% were in 
Group-IV. 

Figure 2: Distribution of study population by risk factor 
In post thrombolytic electrocardiographic findings shows 
that in Group-I mean sum of ST elevation decreased to 3.9 
± 1.1 mm from 4.8 ± 1.2 mm. which was approximately 
(45+14)% of ST resolution and in Group-II. In Group-III 
mean sum of ST elevation decreased to 3.2 ± 2.2 mm from 
9.3 ± 1.5 mm. which was approximately (55+19)% of ST 
resolution and in Group-IV ST elevation decreased to 12.0 
4.0 mm from 22.8 ± 6.3 mm which was (45+23)% of ST 
resolution.   
Table II(a): Post thrombolytic ECG findings of the study 
population of IWMI.

Table II(b): Post thrombolytic ECG findings of the study 
population of IWMI.

Discussion: 
The present study was a prospective non-randomized 
observational study conducted in Dhaka Medical College, 
Dhaka. The aim of the study was identification of the high 
risk patients on the basis of electrocardiographic study by 
ST segment score on initial ECG and to see it as a 
predictor of the in-hospital outcomes of STEMI patients. 
A total of 112 patients were studied, among them 64 were 
inferior wall and 48 were anterior wall acute myocardial 
infarction. On the basis of ST segment score that is sum of 
ST elevation, inferior wall myocardial infarction patients 
were again subdivided into Group-I & Group-II with a 
cutoff point at 7mm and anterior wall myocardial 
infarction patients into Group-III & Group-IV with a 
cutoff point at 12mm1,11. Mean age of the patients in 
Group-I was 55.2±12.2 years and those with Group-II was 
56.9±14.1 years. Among anterior wall mean age was 
59.2±11.7 and 55.0±12.6 years respectively in Group-III 
& Group-IV. These findings are consistent with the 
findings of Haque et al (2001)15. Highest number of 
patients was in the age group 40-49 years in all groups 
except Group-II where it was 50-59 years15,16,17. In both 
the inferior and anterior wall myocardial infarction groups 
male patients were found to be higher .In Group-I & 
Group-II female patients were 23.3% & 23.5% 
respectively while it were 27.3% & 26.9% in Group-III & 
Group-IV respectively18. Study of common risk factors 
showed that smoking was the commonest one followed by 
hypertension, dyslipidemia, diabetes mellitus and family 
history. Data were almost similar to those of the study 
done in Bangladesh and abroad17,19. 
Analysis of presenting complaints showed highest 
percentage of the patients had chest pain (96.7%) followed 
by shortness of breath (33.3%), sweating (26.7%) & 
nausea or vomiting (16.7%)3,7. Regarding haemodynamics 
there were no difference in mean pulse rate and mean 
diastolic blood pressure in the groups .Lower mean 
systolic blood pressure in Group-II & Group-IV indicate 
more myocardial damage in these groups of higher ST 
elevation.
The Group-I and Group-II patients had same no. of leads 
with ST-elevation but Group-II patients had a greater sum 
of ST elevation. It was statistically significant (p<0.05). 
Again in Group-III & Group-IV the sum of ST elevation 
were 9.3 ± 1.5 mm & 22.8 ±6.3 mm respectively and also 
was statistically significant. These higher sum of ST eleva-
tion in Group-II and Group-IV patients indicate more 
myocardial damage. In general it is true that patients with 
ST deviation in many leads and greater magnitude of ST 
deviation have a larger final infarct size than patients with 
ST deviation in a small number of leads or low sum of ST 
deviation18. Regarding post-thrombolytic ECG findings,it 

implantation profile, better design for the surface of the 
periarticular bone, or compatibility with least-invasive 
processes-MIPO3.
In some cases, specific authors propose arthroscopic reduc-
tion and internal fixation (pure depression fractures). The 
substantial risk of compartmental syndrome development 
due to drainage of irrigation fluids in the tibia compart-
ments and an expansion of the operational time and operat-
ing room logistics restrict the extension of the module 4. 
Circular ring fixators are a feasible alternative therapy for 
high-energy fractures and substantial soft tissue damage 
followed by large intra-articular comminution (AO/OTA 
category C3) 5.
In treating people with a tibial plateau fracture, a compre-
hensive assessment of the degree of the local injury is 
essential. The method and Outcome of the therapy are 
strongly connected to the soft tissue envelope condition. 
Temporary stabilization is frequently required via a knee 
stretching external fixator, allowing for resuscitation of the 
soft tissue, relief of discomfort, further data on fracture 
structure (usually CT scanning), and definitive therapy at 
the optimal time 7. Other key variants include aging, 
competing health problems, smoking history, occupation, 
functional abilities, and personal goals in forecasting imme-
diate and long-term results 6.  This research aims to assess 
the perioperative and functional results after surgical 
treatment of tibial board fractures utilizing locking plates 
and the MIPO technology of a single institute. 
Materials and Methods:
A prospective analysis of all proximal tibial fractures at the 
Islamic Bank Medical College Hospital, Rajshahi Bangla-
desh, from January 2019 to June 2021. Patient data were 
collected by evaluating hospital diagrams, office records, 
preoperative and after operative radiographs. The patholog-
ical, pediatric, and extraarticular tibial (AO/OTA type 41. 
A) proximal fractures have all been eliminated. In each 
instance, demographics, mechanisms, and circumstances at 
the time of the accident, information about the hospitaliza-
tion, surgical description, post-operational rehabilitation, 
complications, clinical and functional outcomes over a 
period of 12 months after the surgery were gathered. 
AO/OTA7 classified the fracture, and Gustilo-Anderson8, 
and the Rasmussen score9, was utilized to quantify 
functioning at the previous visit. Follow-up evaluation was 
carried out at fixed times, including 4, 8, and 12 weeks, 5–7 
months, and 12–13 months post-operation. The range of 
mobility of the knee using a goniometer was measured. In 
extension and 200 (degree) of knee flexion, Varus and 
Valgus instability were evaluated compared to the normal 
side. The grade of joint depression and frontal angulation 
was assessed using radiographs. The decrease was consid-
ered good if the remaining depression was 2 mm or less, 
acceptable if 2 to 5 mm, and bad if more than 5 mm. 
Malalignment was defined as angulation of more than 58 on 
the frontal or sagittal planes. Descriptive statistical 
techniques were utilized to present our findings in detail. 

Results:
Over three and a half years, 58 tibial proximal (intra-articu-
lar) fractures have been identified. The mean age was 43 
years (range 19–79) at surgery, whereas women and 39 
men were 19. The most frequent injury mechanism was 
linked to traffic accidents (RTA), representing 75% of 
cases, Table I. 
Table-I: Patients' demographicss.
                Frequency       % Age
Male         39        22.62
Female         19        11.02
Age           Mean 43 years        (Range 19–79)
Follow-up       Mean 18 months        (Range 12–18)
Mechanism of injury
Automobile collision       19             33%
Motorcycle collision       16         28%
Fall         12              21%
Pedestrian          8                      14%
Sport-related injury         3           5%

Table I. Nine (18.4%) AO/OTA types A, 31 (53.5%) 
AO/OTA type B and 18, (31.1%) AO/OTA type C fractures 
have been identified (Table II). Only those instances with 
articular extension fractures (49 cases type B–C) were 
further analyzed. Three fractures were open, two grade I 
and one grade II. Three were open. One patient had a 
closed injury caused by concomitant popliteal artery 
disruption.
Table-II: The case distribution according to the AO/OTA 
fracture classification.
AO/OTA  classification   Number, %     Surgical treatment
41    B1  5,        10.2%    2 CRIF with screws
           3 ORIF with a single plate
41    B2  7,        14.3%    3 ARIF with screws
           4 ORIF with a single plate
41    B3  19,      38.8%    ORIF with a single plate
41    C1  6,        12.2%    ORIF with a single plate
41    C2  7,        14.3%    ORIF with a single plate
41    C3  5,        10.2%    2 ORIF with single plate
            3 ORIF with double plate
ORIF: open reduction and internal fixation. 
ARIF: arthroscopic reduction and internal fixation. 
CRIF: close reduction and internal fixation.
All patients' standard radiography controls were conducted 
in the tibia (anteroposterior and lateral) and the knee 
(anteroposterior, side, and oblique views). A CT scan with 
3-dimensional (3D) reconstruction was performed to deter-
mine articular fragments' size, position, and extent for 
additional examination. 40 All patients were operatively 
treated. Routine given is perioperative intravenous antibiot-
ics and prevention against deep-venous thrombosis. A 

temporary external fixation was used in one patient, while 
12 were temporarily immobilized with a splint during the 
monitoring period. The time between the accident and 
operation varied from 4 to 14 days10. 
Most (90 %) cases (44) were treated with open reduction 
and internal fixation, using polyaxially anatomical angular 
stability locking Plates. Nine of these patients additionally 
received grafting (both autologous and synthetic) to 
maintain subchondral bone and articular surface depres-
sion11. The aside hockey stick approach was utilized for 
open reduction and internal fixation in all patients; in 29 
instances, a MIPO method was feasible using a 5 cm proxi-
mal incision (Fig. 1). 

Fig. 1. Clinical picture demonstrating intra-operative place-
ment of a lateral locking plate utilizing minimum invasive 
percutaneous osteosynthesis methods.
In three instances (type C3), a medial approach was used to 
reduce and further fix the medial condyle12. Five fractures 
(10%) were subjected to cannulated screw-mini-osteosyn-
thesis. Three of them were arthroscopic operations (type 
B2 fractures). A standard intro-lateral portal and an antero-
medial for the instruments were used for the arthroscope. 
Indirect reduction of the depressed joint surface via a lower 
Trans osseous tunnel was reached, checked by arthroscopy, 
and cancellous screwed 6.5 mm cancellations were fixed. 
In the initial postoperative phase, passive movement of the 
operated knee began for all patients. For the first 8 weeks, 
toe-touch weight-bearing with two crutches was permitted. 
Following this time, progressive weight-bearing was 
allowed, based on the development of healing on the X-ray 
control. In most of these instances, full weight-bearing was 
permitted after 9–12 weeks. These patients' mean follow-up 
after surgery was 18 months (range 9–36). Two follow-up 
patients have been lost. Those others for a physical and 
radiographic examination, 47 individuals were contacted 
and evaluated using the clinical score of Rasmussen. 44 
patients (94%) were advanced to the bone union during an 
average period of 4.2 months (range 3–7) (Figs. 2a–c, 
2b—c, 3a, and b). The other three patients experienced a 
non-union: in one instance, the non-union was made more 
difficult by breaking down the implants utilized (double 
plating). 

Nevertheless, this union was cured with a polyaxially 
sealed plate and autologous bone grafting following re-plat-
ing. The two other instances were replaced by the implant-
ed initially and unincorporated synthetic bone substitute 
with an autologous bone graft and an overhaul of osteosyn-
thesis with a new polyaxially plate. Three months following 
the revision operation, these patients were healed. In a 
high-energy fracture, 5 months later, the first treatment 
using an external fastener was transforming into a plate 
fixation.  
Three patients developed superficial infections which 
retarded wound healing and required a brief course of 
antibiotics. An instance of severe wound drainage infection 
developed four months following surgery. It was created by 
deposition, plate removal, and nailing, and bone healing 
lasted three months. In MIPO-treated individuals, no 
infections occurred. Two months after surgery, one patient 
suffered a pulmonary embolism and had deep vein throm-
bosis.

 
 

Fig. 2. (a) A high-energy bicondylar fracture of the right 
tibial plateau anteroposterior radiograph coronal (b) and 
sagittal (c) CT-scan reconstruction graphics.

Table III shows the median knee bending and extension 
range for each follow-up visit. There have been three 
patients with significant postoperative rigidity. One 
recovered a complete range of motion after 1 year of 
intense physiotherapy; two underwent an anesthetic 
manipulation, which was unsuccessful in one of them who 
had 58 flexure and 958 knees bending 2 years after the 
procedure. 
Table-III: The progress of the range of knee motion (ROM) 
following surgery of tibial plateau fractures.

Follow-up (weeks) Mean loss of extension(0)  Mean range of flexion 
Discharge  6  79
4   3  87
8   1  112
12   0  123
26   0  127
54   0  131 

Fig. 3. (a) After open reductions postoperative x-ray with 
locking plate and internal fixations. (b) Lateral X-ray taken 
2 years after surgery lateral tibial plateau has a residual 
deformity. 
The average Rasmussen score was 25 after 6 months (range 
14-30), whereas 27 in 1 year after the operation (range 
19-30). The maximum score in this scoring system is 30. Of 
the 47 patients surveyed in the final follow-up, 41 patients 
(87 %) at 6 months and 44 patients (94 %) at 1 year were 
successful to outstanding. In three instances, malediction 
was found in five residual joint depression (>5 mm) and 
residual split depression in the other two after immediate 
postoperative radiography. In 68 of varus, one patient 
healed. In the 41 other instances (87 %), the final X-ray 
evaluation achieved an excellent or good reduction without 
any indication of degenerative surface alterations17.

Discussion:
Significant early and late secondary complications result in 
severe damage to the tibial plateau. Prompt diagnosis, 
comprehensive preoperative evaluation of the damage of 
the ossic and soft tissue,13 appropriate soft-tissue monitor-
ing and revival, anatomical reduction, and early sound 
fixation, and rigorous rehabilitation typically over one-year 
post-harm. For excellent clinical outcomes14, are essential 15. 
The inherent limitations of this retrospective study relate 
not only to their design but also to their absence of random-
ization between different treatment methods, their small 
numbers, the short one-year follow-up (Fig: 3). The accura-
cy and replicability of radiographic measures are mainly 
made for articular congruity. 
Nevertheless, it reflects the patients treated with a single 
institution's systematic treatment, rehabilitation, and 
follow-up procedure. The overwhelming majority of 
instances have been fixed using modern placing methods, 
enabling steady angling through MIPO procedures. As a 
cornerstone to determining definitive fixation and as a 
significant predictor for some problems such as infections 
and delayed wound healing, careful soft tissue conditions 
were assessed. In this series and by other writers, both the 
utility of a stage method and a delayed fixation until local 
circumstances are optimized. The external tension provides 
temporary fixation but may become permanent if ligamen-

totaxis and manipulation can reduce satisfactorily16. 

 
 

Fig 4:  Progress of the knee (ROM).

Due to the complicated knee structure joints and the neces-
sity of anatomical degradation as for all intraarticular 
fractures, the open reduction combined with bone grafting 
is considered as a gold standard approach for the last 
decades, in any case with a cancellous bone depression and 
rigid internal fixation with plate and screws17. However, in 
1971, Lucht and Pilgaard 25 reported that 78 % of their 
patients had a favorable result, although joint depression 
was up to 10 mm. Contemporary reduction methods and 
new implant products enable the surgeon to secure fasten-
ing without damaging the soft tissue. As in previous 
comparable studies18, minimally invasive methods with 
bone fixation and soft tissue sparing systems provided an 
excellent combination in our research group (Fig: 3). 
However, problems still arise in many instances, compro-
mising the healing of the fractures and the final functional 
result. This study's accumulative rate of local and systemic 
issues was 19,1% (9/44 cases). Many writers describe 
infection/wound dehiscence/malunion-non-early arthritis, 
which reaches 20–50 % in high-energy instances in particu-
lar19. A number of authors20   found radiological evidence 
for osteoarthritis in the 20-37% of young patients, aged 
42-57 years, 3-7 years, after surgery. In elderly individuals 21 
, comparable alterations in 60% of patients, of whom only 
8% were jointly replaced. 
Conclusions:
The result of the challenging majority of tibial plateau 
fractures mainly depends on threefold criteria. Initially, the 
soft tissues typically need a staggered approach to renewing 
the soft tissue, minimally invasive surgical methods, and 
careful handling when open reduction is carried out, 
secondly, by restoring the congruity of the joint surface 
and, where applicable, by utilizing autografts and bone 
substitutions as structural supports and void fillers. Finally, 
through the stability of the mechanical environment, via 
fixation and reinforcement of tibial bone proximal 
metaphysical, utilizing early joint mobility implants and 
devices. 
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Table III: Measured working length (WL) of the study 
population

Table IV: Working length by Apex locator Vs Radiograph 
in Male & Female 

Table V: Working length of maxillary central incisor in 
different ethnic population

Discussion:
Working length is the distance from a coronal reference 
point to the point at which canal preparation and obturation 
should terminate3. Working length was estimated by the 
electronic method first and then by the radiographic 
method. The apical foramen is the main apical opening of 
the root canal. It is frequently eccentrically located away 
from radiological apex. The apical constrictor is the apical 
portion of the root canal having the narrowest diameter, this 
position may vary but it is usually 0.5 to 1.0 mm short of 
the apical foramen. The determination of the working 
length and its maintenance during cleaning and shaping 
procedures are key factors for successful endodontic 
treatment.

This study has shown that electronic measurements, in 
general, tend to be same with radiographic measurements. 
The mean working lengths by electronic method and by 
radiographic method were 21.42 mm and 21.39 mm with 
standard deviation of 1.26 and 1.17 respectively. In Paired 
sample test, mean difference between electronic and radio-
graphic working length at 5% level of significance was 
0.0256 mm. Correlation was 0.923. Here, t = 0.33, this 
calculated t value is less than the critical t value. And here 
p = 0.74 at 95% confidence interval, that is p > 0.05. So, 
statistical analysis and comparison revealed that the differ-
ences between two measured values are not significant and 
statistically there is no significant difference between 
electronic measurement and radiographic measurement in 
working length determination. So the average tooth length 
of upper central incisor was founded to be approximately 
22 mm. The mean WL of female (20.82±1.06) was signifi-
cantly less than male (21.95±1.02) (p= 0.0016). 
To access the tooth & working length of maxillary central 
incisor, several studies have been done on different ethnic 
groups in different countries around the world by using 
different methods14,20-25. Sede MA et al. conducted his study 
in Nigeria on African population with both apex locator & 
radiograph20. His study revealed a value of 25.0 mm as the 
average working length of permanent maxillary central 
incisor in Nigerian adult. By using same type of methods 
Kim E et al. founded 23.5 mm as the average working 
length of maxillary central incisor of Caucasian22. He 
conducted his study in Philadelphia in USA. In another 
study by Carrotte P et al. reported 22.5mm was the average 
length of Caucasian maxillary central incisor. With cone 
beam computed tomography (CBCT) Harries EF et al. 
conducted his study among white American people; in his 
study he found average tooth length of maxillary central 
incisor was 25.8mm25. 
According to Jayawardena CK et al. the mean tooth length 
of maxillary central incisors of Sri Lankan Sinhalese 
populations was 23.12; the method was direct measure-
ment with digital calipers on extracted teeth23. In 2005 Kim 
E et al. conducting a comparative study of root canal length 
between Asian (Korean) and Caucasians (USA), in that 
study it was found that root canal length of maxillary 
central incisor of Korean people was 20.0mm22. In his 
study Kim uses both apex locator and radiograph methods. 
But in another research among Korean by Chi SH it was 
seen that the mean length of maxillary central incisors was 
22.8mm24. Chi SH used cone beam computed tomography 
(CBCT) in his research. In Indonesia, Kartika Dewi 
conducted research on Mongoloid race by using periapical 
radiography. From her study it has been known that the 
length of maxillary central incisors of Indonesian Mongol-
oid race was 22.03mm21. The overall variation of the WL of 
different populations from our study population were 
ranged from +0.61 to +4.41 mm. So WL of our study 
population was found to be less than the values found by 

the other researches14, 20-25.
In our study there was no significant difference in male 
(51.3%) and female (48.7%) proportion, where male 
(63.6%) were predominant in African population20 and 
female (79.0%) were predominant in Korean opulation24.  
Majority (53.9%) of our study patients were within 21-30 
years of age, that was similar with the study of Sede MA. In 
our study 100% cases we found single root of maxillary 
central incisors. Similar finding was reported by Kartika 
Dewi21. Pain was the most common (94.9%) history among 
the study population; history of trauma was in 56.4% cases 
and in clinical findings, caries was the most common 
(56.4%). In African population trauma (61.4%) was the 
common indication for root canal treatment of maxillary 
central incisor20.
As our study design and the sample size did not represent 
the whole community of Bangladesh, a study with larger 
scale which will represent our whole community, should be 
carried out to verify the real picture of the average tooth 
length of upper central incisor in our community. 
Conclusion:
According to radiographic method of working length of our 
study population was 21.39 mm. so the average tooth 
length of upper central incisor was founded approximately 
22 mm.   WL of our study population was found to be less 
than the values found by the other studies population like 
Caucasians, African, Sinhalese, Mongolian and Korean.  
Conflict of Interest: None.
Acknowledgement: 
The faculties of Conservative Dentistry & Endodontic 
department of Dhaka Dental College & Hospital, Dhaka.
References:
1. Barbizam JV, Fariniuk LF, Marchesan MA, Pecora 
JD, Sousa-Neto MD. Effectiveness of manual and rotary 
instrumentation techniques for cleaning flattened root 
canals. Journal of endodontics.2002 May 1;28(5):365-6.
https://doi.org/10.1097/00004770-200205000-00004 
PMid:12026920
2. Kielbassa AM, Muller U, Munz I, Monting JS. Clinical 
evaluation of the measuring accuracy of ROOT ZX in 
primary teeth. Oral Surgery, Oral Medicine, Oral Patholo-
gy, Oral Radiology, and Endodontology. 2003 Jan 
1;95(1):94-100.
https://doi.org/10.1067/moe.2003.99
PMid:12539034
3. American Association of Endodontists (AAE). Glossary 
of Endodontic Terms, 7th ed. Chicago, IL: American 
Association of Endodontists; 2003.
4. Kuttler Y. Microscopic investigation of root apexes. J 
Am Dent Assoc. 1955;50:544-552.
https://doi.org/10.14219/jada.archive.1955.0099
PMid:14366934//doi.org/10.3177/jnsv.65.451

MI (AWMI) of 12 mm and inferior wall MI (IWMI) of 7 
mm. The outcomes may be worsen in patients with STSS 
above this value11. Total ST- segment elevation on the 
initial ECG can also predict the final acute myocardial 
infarct size8,12,13. Reperfusion strategies in the early phase 
of treatment of acute myocardial infarction aim to rapidly 
normalise and maintain tissue perfusion. Primary 
angioplasty is probably the best current treatment but it 
can only be applied to a minority of patients. A number of 
methods are available to identify patients of failed 
thrombolysis and although they are imprecise, a 
convenient and easy- to- use method is to examine the ST 
segments on the standard 12 lead ECG. The amount of ST 
segment resolution within 90 minutes after the start of 
thrombolytic therapy conveys very useful information 
about the outcome14. In this study the predictive value of 
ST Segment Score (STSS) with patients of STEMI on 
admission ECG & after thrombolysis had been assessed 
and correlated with other variables like ejection fraction, 
in-hospital complication etc11. Actually STSS is a simple 
and useful index to risk stratify STEMI and to identify the 
patients at higher risk early in the course of their 
admission.
Objectives: 
a) Risk stratification of STEMI patients on the basis of ST 
segment score on initial ECG.b) Identify patients at higher 
risk early in the course of their hospital admission.c) 
Correlation of initial ECG and post thrombolysis ECG 
regarding clinical outcome. 
Materials and Methods: 
This study was prospective  non-randomize observational study.
All patients admitted in CCU, DMCH during october 
2007 to september 2008, with the diagnosis of ST 
elevation myocardial infarction were included. 
Considering inclusion and exclusion criteria 112 
consecutive patients were studied of which 64 were 
inferior wall acute STEMI and 48 were anterior wall acute 
STEMI. Among inferior wall AMI patients, 30 were ST 
segment  score < 7 mm (Group-1) & 34 were ST segment 
score > 7 mm. Again ,among anterior wall AMI  22 
patients were ST segment score < 12 mm (Group-3) & 26 
were ST segment score > 12mm(Group-4)11.  Like 
admission ECG, after 90 minutes of starting thrombolytic, 
another ECG was recorded and calculated in the same 
way. Echocardiography was done for each patient before 
discharge. Data was collected in a pre-designed form Data 
obtained was expressed in frequency, percentage, mean or 
standard deviation as applicable. Comparison between 
groups was done by Chi-square test, students t test, and 
Fisher's exact test as applicable. A discussion was made 
after results were obtained and P value of < 0.05 was 
considered statistically significant. 
Results:
Inferior wall myocardial infarction patients were 
subdivided into Group-I & Group- II and anterior wall 

myocardial infarction patients into Group-III & Group-IV. 
The mean age of Group-I was 55.2±12.2 years and that of 
Group-II was 56.9±14.1 years. The mean age of Group-III 
was 59.2±11.7 years and that of Group-IV was 55.0±12.6 
years. Analysis revealed no statistically significant age 
difference between the groups(P=0.239).

Figure 1: Distribution of study population by age
Of the 30 patients studied in Group-I 76.7% was male and 
23.3% was female. In Group-II 76.5% was male and 
23.5% was female. Among Group-III 72.7% was male and 
27.3% was female. In Group-IV 73.1% was male and 
26.9% was female. The difference in sex distribution 
between the groups were not statistically significant 
(P=0.985).
Table-I(a): Sex distribution among study population of 
IWML 

Table-I(b): Sex distribution among study population of 
AWMI.

According to the study smoking was the most prevalent 
risk factor in Group-I (60%) and in Group-II (58.8%). Out 
of 48 patients of anterior wall myocardial infarction, 

showed sum of ST elevation after thrombolysis in Group-I 
was 3.9±1.1 mm and it was (45±14)% resolution of ST 
elevation and in Group-II it was 9.6+1.4 mm which was 
(50+19)% resolution.
Again in Group-III & Group-IV the sum of ST elevation 
after thrombolysis were 3.2± 2.2 mm & 12.0±4.0 mm and 
those were (55±19)% & (45±23)% ST resolution respec-
tively. This finding was also statistically significant14.
Left ventricular ejection fraction (LVEF) was determined 
on every patient by 2D echo by Teichholz method before 
discharge from hospital. There were more patients with LV 
systolic dysfunction (24.1% vs 41.9%) in Group-II than 
Group-I of inferior wall myocardial infarction. The mean 
left ventricular ejection fraction in Group-III and Group-IV 
were 52.9±7.0 % and 47.2 ± 9.4% respectively which was 
also statistically significant20. Most frequent complications 
were chest pain,arrhythmia and conduction disturbances, 
heart failure and cardiac death. This study showed that 
35.3% patients from Group-II complaints chest pain in 
comparison with only 6.7% from Group-I which was statis-
tically significant (p< 0.05).But in cases of anterior wall 
myocardial infarction, more patients from Group-IV 
complaints chest pain ( 58.3%) than from Group-III 
(18.8%) which was also statistically significant17,21.
Out of 30 patients from Group-I only 6 (20%) developed 
Killip class-II and 2 (6.7%) developed class-III heart 
failure. But in Group-II 12 (35.3%) patients developed 
class- II, 3 (8.8%) class-III heart failure out of 34 patients. 
Out of 22 patients from Group-III, 5 (22.7%) developed 
class-II, 2(9.1%) class—III & 1(4.6%) class-IV heart 
failure. But in Group-IV more patients developed heart 
failure like 12 (46.2%) developed class-11, 2 (7.7%) devel-
oped class-III, 3 ( 11.5%) developed class-IV20,22. Among 
the study population different arrhythmias and heart block 
were developed during hospital stay. In Group-I 40% 
developed arrhythmia of which PVC was the most frequent 
(16.7%). In 34 patients of acute inferior wall MI of 
Group-II showed that 67.6% developed arrhythmia and 
heart block. Again in Group-III, 54.5% developed arrhyth-
mia and heart block. In Group-IV as much as 84.6% devel-
oped arrhythmia and heart block . In our current study there 
were eight death, three from Group-II of inferior wall, one 
from Group-III and four from Group-IV of anterior wall. 
Hospital stay was 5.2 ± 0.6 days for Group-I and 6.9+ 0.7 
days for Group-II. The difference in hospital stay between 
groups was statistically significant (p<0.05). For Group-III 
and Group-IV mean duration of hospital stay were 7.0± 0.7 
days and 9.9± 0.7 days respectively,the difference of which 
was also statistically significant (p<0.05). These represent 
hospital outcome worse in Group-II & Group-IV. 
Conclusion:  
Significant differences were seen in chest pain, killip class, 
arrhythmia, echocardiographic LVEF, duration of hospital 
stay in patients with AWMI & STSS above 12 mm and 
IWMI & STSS above 7 mm in comparison with below 

these level even after use of thrombolytics. This study may 
be the base of further clinical controlled studies with larger 
population to validate our finding.
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63.6% were smoker in Group-III and 69.2% were in 
Group-IV. 

Figure 2: Distribution of study population by risk factor 
In post thrombolytic electrocardiographic findings shows 
that in Group-I mean sum of ST elevation decreased to 3.9 
± 1.1 mm from 4.8 ± 1.2 mm. which was approximately 
(45+14)% of ST resolution and in Group-II. In Group-III 
mean sum of ST elevation decreased to 3.2 ± 2.2 mm from 
9.3 ± 1.5 mm. which was approximately (55+19)% of ST 
resolution and in Group-IV ST elevation decreased to 12.0 
4.0 mm from 22.8 ± 6.3 mm which was (45+23)% of ST 
resolution.   
Table II(a): Post thrombolytic ECG findings of the study 
population of IWMI.

Table II(b): Post thrombolytic ECG findings of the study 
population of IWMI.

Discussion: 
The present study was a prospective non-randomized 
observational study conducted in Dhaka Medical College, 
Dhaka. The aim of the study was identification of the high 
risk patients on the basis of electrocardiographic study by 
ST segment score on initial ECG and to see it as a 
predictor of the in-hospital outcomes of STEMI patients. 
A total of 112 patients were studied, among them 64 were 
inferior wall and 48 were anterior wall acute myocardial 
infarction. On the basis of ST segment score that is sum of 
ST elevation, inferior wall myocardial infarction patients 
were again subdivided into Group-I & Group-II with a 
cutoff point at 7mm and anterior wall myocardial 
infarction patients into Group-III & Group-IV with a 
cutoff point at 12mm1,11. Mean age of the patients in 
Group-I was 55.2±12.2 years and those with Group-II was 
56.9±14.1 years. Among anterior wall mean age was 
59.2±11.7 and 55.0±12.6 years respectively in Group-III 
& Group-IV. These findings are consistent with the 
findings of Haque et al (2001)15. Highest number of 
patients was in the age group 40-49 years in all groups 
except Group-II where it was 50-59 years15,16,17. In both 
the inferior and anterior wall myocardial infarction groups 
male patients were found to be higher .In Group-I & 
Group-II female patients were 23.3% & 23.5% 
respectively while it were 27.3% & 26.9% in Group-III & 
Group-IV respectively18. Study of common risk factors 
showed that smoking was the commonest one followed by 
hypertension, dyslipidemia, diabetes mellitus and family 
history. Data were almost similar to those of the study 
done in Bangladesh and abroad17,19. 
Analysis of presenting complaints showed highest 
percentage of the patients had chest pain (96.7%) followed 
by shortness of breath (33.3%), sweating (26.7%) & 
nausea or vomiting (16.7%)3,7. Regarding haemodynamics 
there were no difference in mean pulse rate and mean 
diastolic blood pressure in the groups .Lower mean 
systolic blood pressure in Group-II & Group-IV indicate 
more myocardial damage in these groups of higher ST 
elevation.
The Group-I and Group-II patients had same no. of leads 
with ST-elevation but Group-II patients had a greater sum 
of ST elevation. It was statistically significant (p<0.05). 
Again in Group-III & Group-IV the sum of ST elevation 
were 9.3 ± 1.5 mm & 22.8 ±6.3 mm respectively and also 
was statistically significant. These higher sum of ST eleva-
tion in Group-II and Group-IV patients indicate more 
myocardial damage. In general it is true that patients with 
ST deviation in many leads and greater magnitude of ST 
deviation have a larger final infarct size than patients with 
ST deviation in a small number of leads or low sum of ST 
deviation18. Regarding post-thrombolytic ECG findings,it 

implantation profile, better design for the surface of the 
periarticular bone, or compatibility with least-invasive 
processes-MIPO3.
In some cases, specific authors propose arthroscopic reduc-
tion and internal fixation (pure depression fractures). The 
substantial risk of compartmental syndrome development 
due to drainage of irrigation fluids in the tibia compart-
ments and an expansion of the operational time and operat-
ing room logistics restrict the extension of the module 4. 
Circular ring fixators are a feasible alternative therapy for 
high-energy fractures and substantial soft tissue damage 
followed by large intra-articular comminution (AO/OTA 
category C3) 5.
In treating people with a tibial plateau fracture, a compre-
hensive assessment of the degree of the local injury is 
essential. The method and Outcome of the therapy are 
strongly connected to the soft tissue envelope condition. 
Temporary stabilization is frequently required via a knee 
stretching external fixator, allowing for resuscitation of the 
soft tissue, relief of discomfort, further data on fracture 
structure (usually CT scanning), and definitive therapy at 
the optimal time 7. Other key variants include aging, 
competing health problems, smoking history, occupation, 
functional abilities, and personal goals in forecasting imme-
diate and long-term results 6.  This research aims to assess 
the perioperative and functional results after surgical 
treatment of tibial board fractures utilizing locking plates 
and the MIPO technology of a single institute. 
Materials and Methods:
A prospective analysis of all proximal tibial fractures at the 
Islamic Bank Medical College Hospital, Rajshahi Bangla-
desh, from January 2019 to June 2021. Patient data were 
collected by evaluating hospital diagrams, office records, 
preoperative and after operative radiographs. The patholog-
ical, pediatric, and extraarticular tibial (AO/OTA type 41. 
A) proximal fractures have all been eliminated. In each 
instance, demographics, mechanisms, and circumstances at 
the time of the accident, information about the hospitaliza-
tion, surgical description, post-operational rehabilitation, 
complications, clinical and functional outcomes over a 
period of 12 months after the surgery were gathered. 
AO/OTA7 classified the fracture, and Gustilo-Anderson8, 
and the Rasmussen score9, was utilized to quantify 
functioning at the previous visit. Follow-up evaluation was 
carried out at fixed times, including 4, 8, and 12 weeks, 5–7 
months, and 12–13 months post-operation. The range of 
mobility of the knee using a goniometer was measured. In 
extension and 200 (degree) of knee flexion, Varus and 
Valgus instability were evaluated compared to the normal 
side. The grade of joint depression and frontal angulation 
was assessed using radiographs. The decrease was consid-
ered good if the remaining depression was 2 mm or less, 
acceptable if 2 to 5 mm, and bad if more than 5 mm. 
Malalignment was defined as angulation of more than 58 on 
the frontal or sagittal planes. Descriptive statistical 
techniques were utilized to present our findings in detail. 

Results:
Over three and a half years, 58 tibial proximal (intra-articu-
lar) fractures have been identified. The mean age was 43 
years (range 19–79) at surgery, whereas women and 39 
men were 19. The most frequent injury mechanism was 
linked to traffic accidents (RTA), representing 75% of 
cases, Table I. 
Table-I: Patients' demographicss.
                Frequency       % Age
Male         39        22.62
Female         19        11.02
Age           Mean 43 years        (Range 19–79)
Follow-up       Mean 18 months        (Range 12–18)
Mechanism of injury
Automobile collision       19             33%
Motorcycle collision       16         28%
Fall         12              21%
Pedestrian          8                      14%
Sport-related injury         3           5%

Table I. Nine (18.4%) AO/OTA types A, 31 (53.5%) 
AO/OTA type B and 18, (31.1%) AO/OTA type C fractures 
have been identified (Table II). Only those instances with 
articular extension fractures (49 cases type B–C) were 
further analyzed. Three fractures were open, two grade I 
and one grade II. Three were open. One patient had a 
closed injury caused by concomitant popliteal artery 
disruption.
Table-II: The case distribution according to the AO/OTA 
fracture classification.
AO/OTA  classification   Number, %     Surgical treatment
41    B1  5,        10.2%    2 CRIF with screws
           3 ORIF with a single plate
41    B2  7,        14.3%    3 ARIF with screws
           4 ORIF with a single plate
41    B3  19,      38.8%    ORIF with a single plate
41    C1  6,        12.2%    ORIF with a single plate
41    C2  7,        14.3%    ORIF with a single plate
41    C3  5,        10.2%    2 ORIF with single plate
            3 ORIF with double plate
ORIF: open reduction and internal fixation. 
ARIF: arthroscopic reduction and internal fixation. 
CRIF: close reduction and internal fixation.
All patients' standard radiography controls were conducted 
in the tibia (anteroposterior and lateral) and the knee 
(anteroposterior, side, and oblique views). A CT scan with 
3-dimensional (3D) reconstruction was performed to deter-
mine articular fragments' size, position, and extent for 
additional examination. 40 All patients were operatively 
treated. Routine given is perioperative intravenous antibiot-
ics and prevention against deep-venous thrombosis. A 

temporary external fixation was used in one patient, while 
12 were temporarily immobilized with a splint during the 
monitoring period. The time between the accident and 
operation varied from 4 to 14 days10. 
Most (90 %) cases (44) were treated with open reduction 
and internal fixation, using polyaxially anatomical angular 
stability locking Plates. Nine of these patients additionally 
received grafting (both autologous and synthetic) to 
maintain subchondral bone and articular surface depres-
sion11. The aside hockey stick approach was utilized for 
open reduction and internal fixation in all patients; in 29 
instances, a MIPO method was feasible using a 5 cm proxi-
mal incision (Fig. 1). 

Fig. 1. Clinical picture demonstrating intra-operative place-
ment of a lateral locking plate utilizing minimum invasive 
percutaneous osteosynthesis methods.
In three instances (type C3), a medial approach was used to 
reduce and further fix the medial condyle12. Five fractures 
(10%) were subjected to cannulated screw-mini-osteosyn-
thesis. Three of them were arthroscopic operations (type 
B2 fractures). A standard intro-lateral portal and an antero-
medial for the instruments were used for the arthroscope. 
Indirect reduction of the depressed joint surface via a lower 
Trans osseous tunnel was reached, checked by arthroscopy, 
and cancellous screwed 6.5 mm cancellations were fixed. 
In the initial postoperative phase, passive movement of the 
operated knee began for all patients. For the first 8 weeks, 
toe-touch weight-bearing with two crutches was permitted. 
Following this time, progressive weight-bearing was 
allowed, based on the development of healing on the X-ray 
control. In most of these instances, full weight-bearing was 
permitted after 9–12 weeks. These patients' mean follow-up 
after surgery was 18 months (range 9–36). Two follow-up 
patients have been lost. Those others for a physical and 
radiographic examination, 47 individuals were contacted 
and evaluated using the clinical score of Rasmussen. 44 
patients (94%) were advanced to the bone union during an 
average period of 4.2 months (range 3–7) (Figs. 2a–c, 
2b—c, 3a, and b). The other three patients experienced a 
non-union: in one instance, the non-union was made more 
difficult by breaking down the implants utilized (double 
plating). 

Nevertheless, this union was cured with a polyaxially 
sealed plate and autologous bone grafting following re-plat-
ing. The two other instances were replaced by the implant-
ed initially and unincorporated synthetic bone substitute 
with an autologous bone graft and an overhaul of osteosyn-
thesis with a new polyaxially plate. Three months following 
the revision operation, these patients were healed. In a 
high-energy fracture, 5 months later, the first treatment 
using an external fastener was transforming into a plate 
fixation.  
Three patients developed superficial infections which 
retarded wound healing and required a brief course of 
antibiotics. An instance of severe wound drainage infection 
developed four months following surgery. It was created by 
deposition, plate removal, and nailing, and bone healing 
lasted three months. In MIPO-treated individuals, no 
infections occurred. Two months after surgery, one patient 
suffered a pulmonary embolism and had deep vein throm-
bosis.

 
 

Fig. 2. (a) A high-energy bicondylar fracture of the right 
tibial plateau anteroposterior radiograph coronal (b) and 
sagittal (c) CT-scan reconstruction graphics.

Table III shows the median knee bending and extension 
range for each follow-up visit. There have been three 
patients with significant postoperative rigidity. One 
recovered a complete range of motion after 1 year of 
intense physiotherapy; two underwent an anesthetic 
manipulation, which was unsuccessful in one of them who 
had 58 flexure and 958 knees bending 2 years after the 
procedure. 
Table-III: The progress of the range of knee motion (ROM) 
following surgery of tibial plateau fractures.

Follow-up (weeks) Mean loss of extension(0)  Mean range of flexion 
Discharge  6  79
4   3  87
8   1  112
12   0  123
26   0  127
54   0  131 

Fig. 3. (a) After open reductions postoperative x-ray with 
locking plate and internal fixations. (b) Lateral X-ray taken 
2 years after surgery lateral tibial plateau has a residual 
deformity. 
The average Rasmussen score was 25 after 6 months (range 
14-30), whereas 27 in 1 year after the operation (range 
19-30). The maximum score in this scoring system is 30. Of 
the 47 patients surveyed in the final follow-up, 41 patients 
(87 %) at 6 months and 44 patients (94 %) at 1 year were 
successful to outstanding. In three instances, malediction 
was found in five residual joint depression (>5 mm) and 
residual split depression in the other two after immediate 
postoperative radiography. In 68 of varus, one patient 
healed. In the 41 other instances (87 %), the final X-ray 
evaluation achieved an excellent or good reduction without 
any indication of degenerative surface alterations17.

Discussion:
Significant early and late secondary complications result in 
severe damage to the tibial plateau. Prompt diagnosis, 
comprehensive preoperative evaluation of the damage of 
the ossic and soft tissue,13 appropriate soft-tissue monitor-
ing and revival, anatomical reduction, and early sound 
fixation, and rigorous rehabilitation typically over one-year 
post-harm. For excellent clinical outcomes14, are essential 15. 
The inherent limitations of this retrospective study relate 
not only to their design but also to their absence of random-
ization between different treatment methods, their small 
numbers, the short one-year follow-up (Fig: 3). The accura-
cy and replicability of radiographic measures are mainly 
made for articular congruity. 
Nevertheless, it reflects the patients treated with a single 
institution's systematic treatment, rehabilitation, and 
follow-up procedure. The overwhelming majority of 
instances have been fixed using modern placing methods, 
enabling steady angling through MIPO procedures. As a 
cornerstone to determining definitive fixation and as a 
significant predictor for some problems such as infections 
and delayed wound healing, careful soft tissue conditions 
were assessed. In this series and by other writers, both the 
utility of a stage method and a delayed fixation until local 
circumstances are optimized. The external tension provides 
temporary fixation but may become permanent if ligamen-

totaxis and manipulation can reduce satisfactorily16. 

 
 

Fig 4:  Progress of the knee (ROM).

Due to the complicated knee structure joints and the neces-
sity of anatomical degradation as for all intraarticular 
fractures, the open reduction combined with bone grafting 
is considered as a gold standard approach for the last 
decades, in any case with a cancellous bone depression and 
rigid internal fixation with plate and screws17. However, in 
1971, Lucht and Pilgaard 25 reported that 78 % of their 
patients had a favorable result, although joint depression 
was up to 10 mm. Contemporary reduction methods and 
new implant products enable the surgeon to secure fasten-
ing without damaging the soft tissue. As in previous 
comparable studies18, minimally invasive methods with 
bone fixation and soft tissue sparing systems provided an 
excellent combination in our research group (Fig: 3). 
However, problems still arise in many instances, compro-
mising the healing of the fractures and the final functional 
result. This study's accumulative rate of local and systemic 
issues was 19,1% (9/44 cases). Many writers describe 
infection/wound dehiscence/malunion-non-early arthritis, 
which reaches 20–50 % in high-energy instances in particu-
lar19. A number of authors20   found radiological evidence 
for osteoarthritis in the 20-37% of young patients, aged 
42-57 years, 3-7 years, after surgery. In elderly individuals 21 
, comparable alterations in 60% of patients, of whom only 
8% were jointly replaced. 
Conclusions:
The result of the challenging majority of tibial plateau 
fractures mainly depends on threefold criteria. Initially, the 
soft tissues typically need a staggered approach to renewing 
the soft tissue, minimally invasive surgical methods, and 
careful handling when open reduction is carried out, 
secondly, by restoring the congruity of the joint surface 
and, where applicable, by utilizing autografts and bone 
substitutions as structural supports and void fillers. Finally, 
through the stability of the mechanical environment, via 
fixation and reinforcement of tibial bone proximal 
metaphysical, utilizing early joint mobility implants and 
devices. 
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