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Comparative Analysis of Peri-Operative Parameters 
in Unstable Hip Fracture Management by PFNA: Hip Fracture 
Needs Early Care during Covid-19 

 By Tomar Lavindra, Govil Gaurav & Dhawan Pawan       
  Abstract-

 
Unstable peri-trochanteric fracture presents management challenges, more so during 

the Covid-19 pandemic. 
 Aim of the study was to evaluateperi-operative parameters during proximal femoral anti-

rotation (PFNA) nailing in the early lockdown period of Covid-19 pandemic (Post-C group) and 
compare them to a cohort of demographically matched unstable peri-trochanteric fracture group 
from thepre-lockdown period (Pre-C group) to ascertain any significant change in clinical, 
radiological and functional outcomes.

 We retrospectively analysed matched groups with respect to median age, ASA grading 
and comorbidities. Intraoperative parameters assessed were duration of operation theatre and 
surgical time for PFNA. In Post-C group, personal protection equipment (PPE) use by Health 
Care Worker (HCW)was evaluated. 

 Keywords:
 

orthopaedics covid-19; peri-trochanter fracture; cephalo-medullary nails; pfna
 
fixation; 

hip fracture.
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I. Introduction  

he Covid-19 pandemic is an unprecedented crisis 
[1]. Orthopaedics during an evolving contagious 
pandemic faces new challenges for trauma 

management [2-5]. Guidelines for hip fracture 
management were ill-defined during initial phase of 
lockdown and subsequently guidelines were issued by 
national associations for safe surgical practices during 
Covid-19 [1,2,5,6,7]. In lockdown, the dictum was “stay 
home stay safe”. However social isolation policy cannot 
prevent falls at home. Hip injury remains a common 
concern in elderly osteoporotic individuals. High energy 
trauma causing proximal hip fracture may occur in 
young individuals [5]. Decision making in surgical 
management of peri-trochanteric unstable injuries was a 
challenge with reallocated hospital resources. The 
preponderance of similar fractures in elderlyhave 
associated comorbid conditionscompounding the 
mangement [4]. Recumbency with either conservative 
ordelayed surgical management of a hip fracture was 
associated with increased complications and mortality 
especially in elderly patients [8-11]. Surgical fixation 
remains the standard of management in such fractures 
to attain acceptable reduction and early mobilization[8]. 
An extramedullary dynamic hip screw or intramedullary 
cephalo-medullary nailing are fixation options [8]. PFNA 
allow better stability in osteoporotic fracture in elderlies 
as lever arm is short and medial collapse of the distal 
fragment can be further managed [8,11,12]. 

We analysed and compared the intraoperative 
and postoperative parameters associated with PFNA 
fixation in unstable peri-trochanter fracture 
management. In Covid-19, there were challenges in 
securing a safe environment for HCW and patient alike. 
Our study evaluated the effectiveness and reliability of 
fixation in the unstable fractures while following 
institutional protocols for safety of HCW’s and patients. 
The patient with hip fracture requires an early 
intervention for better functional outcomes, irrespective 
of pandemic. 

II. Material & Methods 

The study was a retrospective study of unstable 
peri-trochanteric fracture presenting to emergency from 
March 2020 till June 2020. The study was done in an 
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Abstract- Unstable peri-trochanteric fracture presents 
management challenges, more so during the Covid-19 
pandemic. 

Aim of the study was to evaluateperi-operative 
parameters during proximal femoral anti-rotation (PFNA) 
nailing in the early lockdown period of Covid-19 pandemic 
(Post-C group) and compare them to a cohort of 
demographically matched unstable peri-trochanteric fracture 
group from thepre-lockdown period (Pre-C group) to ascertain 
any significant change in clinical, radiological and functional 
outcomes.

We retrospectively analysed matched groups with 
respect to median age, ASA grading and comorbidities.
Intraoperative parameters assessed were duration of operation 
theatre and surgical time for PFNA. In Post-C group, personal 
protection equipment (PPE) use by Health Care Worker 
(HCW)was evaluated. Fall in haemoglobin, total duration of 
hospital stay and quality of reduction were assessed 
postoperatively. Functional outcomes and complications if any 
were assessed at 4 weeks and initial 30-day mortality noted. 

Study included ten patients each in both groups. 
Average operation theatre duration in Post-C group was 
significantly high (p value 0.041). PFNA surgery time was 
comparable (p value 0.572) even with a cautious surgical 
approach. Radiographic parameters showed similar outcomes 
in both groups with no significant change in quality of 
reduction and fixation. Comparable functional recovery in both 
groups. Reliable outcomes with PFNA in unstable fractures. 
No mortality in immediate 30-day postoperative period.

Equivocal reliable outcomes obtained irrespective of 
pandemic though PPE used in Post-C group. There was 
increased operation theatre time with implementation of re-
established safety protocol guidelines. Peri-operative 
parameters remain unaffected. Early hip fracture management 
ensured better functional outcomes.

https://journals.sagepub.com/keyword/Hip+Fractures�


orthopaedic unit at a tertiary care-centre in an Indian 
metropolitan city. We operated ten cases after the 
lockdown was initiated in March 2020 in our country 
(Post-C group). They were compared with a group of 
demographically matched patients operated prior to 
lockdown with a standard operating protocol (Pre-C 
group). Patients operated for unstable peri-trochanteric 
femur fractures (AO 31.A2 and 31.A3) were included in 
the study. However, those with stable 31.A1 type 
fractures, immobile or bed-ridden prior to injury, triaged 
for conservative management and those who were 
advised hospitalization but did not consent were 
excluded. We did a follow up evaluation at four weeks 
and assessed functional outcomes, complications and 
mortality.  

We retrospectively evaluated the hospitalization 
records for twenty patients. The demographic profile 
including age, sex, site of fracture, mode of injury, 
American association of anaesthesiologists (ASA) 
grading and associated comorbidities were recorded. A 
pre-operative radiograph including an anteroposterior 
view of the pelvis with both hips and a lateral view of the 
affected hip were taken. The AO/OTA classification was 
used to classify the fractures[13,14].   

All the patients were operated by senior author. 
All patients received standard preoperative antibiotic 
prophylaxis. The use of protective masks such as 
powered air purifying respirator (PAPR), N-95 with 
impermeable gowns, eye protection and covered shoes 
for safety in operation theatres were followed in Post -C 
group while a standard operating protocol without PPE 
were followed in Pre-C group. The duration from shifting 
patient to operation theatre to surgery start time (in 
minutes), actual duration of surgery for PFNA (in 
minutes) and duration of operation theatre time 
excluding surgery time (in minutes) was noted. 
Reduction and internal fixation were performed with the 
patients in supine position under fluoroscopic guidance 
in both the groups. We took additional measures to 
minimise aerosol generating procedures (AGP) by 
avoiding cautery, reaming and drilling where-ever 
possible in Post-C group. Postoperatively, patients were 
given standard thromboprophylaxis in both groups. 
Postoperative Visual Analog Score (VAS) for pain were 
recorded. Preoperative and postoperative haemoglobin 
and units of blood transfused were recorded for both 
groups. The duration of stay in hospital was noted and 
patients were discharged early in Post-C group and 
further guided for rehabilitation at home. 

The quality of reduction was assessed by 
comparing the neck-shaft angle of the operated hip, to 
that of the normal hip on the antero-posterior view. A 
variation of less than 5 degrees from the normal side 
was considered a good reduction. Between 5 and 10 
degrees of variation was considered acceptable and 
more than 10 degrees variation was considered poor. 

The quality of fixation was assessed using the tip-apex 
distance (TAD) and the Cleveland index[15,16]. 

The TAD was determined by measuring the 
distance from the tip of the helical blade to the apex of 
the femoral head on both anteroposterior (AP) and 
lateral radiographs. A tip apex distance less than 25 mm 
is protective of the helical blade cutting out of the 
femoral head and considered adequately optimal[15]. 
The tip apex distance was measured using the Picture 
Archiving and Communication System (PACS) tool on 
the immediate postoperative radiographs. 

The Cleveland index was used to assess the 
position of the helical blade in PFNA. A centre-centre or 
centre-inferior placement of the helical blade was 
considered optimal. 

Functional outcomes at the time of discharge 
and at four weeks were noted from physiotherapy record 
sheet. Functional outcome including hip pain, ability to 
stand with walker support, ability to walk with walker 
support and ability to do bed to chair transfer were 
assessed at the time of discharge. Complications 
namely early infection, deep vein thrombosis, blade 
migration or loosening especially in osteoporotic 
fracture if encountered were documented for both 

groups. Any mortality or symptoms suggestive of Covid-
19 infection, if any within 30 days of surgery were noted. 

Statistical analysis was done and variables were 
compared using independent t-test. A p-value of less 
than 0.05 was considered significant. The data was 
entered in MS Excel spreadsheet and statistical analysis 
was done using Statistical Package for Social Sciences 
(SPSS) version 24. 

III.
 

Results
 

Of twenty patients, Pre-C group had four31.A2 
and six 31.A3 fracture cases and Post-C group had five 
31.A2 and five 31.A3 fractures. Cohorts were age and 
sex matched. All patients were managed with PFNA. 
Median age was 75 years in Pre-C group and 72 years 
in Post-C group. Commonest mechanism of injury was 
slip and fall at home in both groups accounting for 80% 
of patients. The associated medical conditions included 
hypertension, valvular heart disease, diabetes, chronic 
obstructive lung disease, delirium and hypothyroidism. 
Demographic 

 
data for both groups is presented in 

Table
 
I.
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Comparative Analysis of Peri-Operative Parameters in Unstable Hip Fracture Management by PFNA: Hip 
Fracture Needs Early Care during Covid-19



Table I:
 
Demographic data and patient distribution of the two groups

Variables
 

Pre- C group
 

Post-C group
 

p-value
 

Median Age (in years)
 

75
 

72
 

0.512
 

Sex          Male
 

6 5 
 

                Female
 

4 5 
 

Mechanism of injury
 

Fall at home
 

 

 80%
 

 80%
 

 

RTA

 

20%

 

20%

  ASA            Grade 3

 
                   Grade 4

 

60%

 

80%

  40%

 

20%

  Mean number of days between admission and 
surgery was 2.4 days in Pre-C group and 2.8 days in 
Post-C group. Patients were either ASA grade III or IV in 
both groups.

 
Time spent in operation theatre was 

significantly higher in Post-C group than in
 
Pre-C group 

(p value 0.041). The increased time was attributed 
mainly to implementation of safety precautions, use of 
PPE and cautious learning approach of HCW’s during 
evolving pandemic. The mean duration of surgery in 
Pre-C group was less than in Post-C group but 
statistically insignificant (p value 0.128). Mean duration 
of hospital stay in Pre-C group was 6.2 days and in 
Post-C group was 5.8 days. In Post-C group, 
preoperative assessment took longer time due to 
reallocated hospital resources, however it was 
statistically insignificant. Though an early discharge was 
planned postoperatively in Post-C group, it did not 
significantly decrease the total hospital stay.

 

Mean pre-operative haemoglobin and mean 
post-operative haemoglobin in both groups on 
comparison showed no significant changes (p0.544). 
Mean intraoperative fall in haemoglobin in Pre-C group 
was 2.18 gm % and in Post-C group was 1.36 gm %. Six 
patients from each group underwent packed red blood 
cell transfusion. 

 The quality of reduction was good to acceptable 
in both groups

 
as illustrated with

 
Figure 1

 
and Figure 

2.The average TAD for both groups was less than 25 
mm. It was 15.78 mm for the Pre-C group (range 12.66 
to 19.20mm) and 17.80 mm for the Post-C group (range 
15.38 to 20.70 mm). In both groups, a post-operative 
Cleveland index of 5,6,8 or 9 was noted implying a 
centre-centre or inferior-central implant position. Results 
have been summarized in Table

 
II.

 

Table II:
 
Intraoperative and postoperative parameter assessment

 
of the two groups

 

    
    
    
    

    
    
    

    
    

    
   

 
 

 
 

 
 

    

    

 

In both groups rehabilitation and physiotherapy 
was initiated in immediate post-operative period till 
discharge. Postoperative VAS score in both groups were 
comparable. The ability to stand and walk with walker 
support, to do bed to chair transfer were

 
found to be 

similar in both groups.
 

No signs of early infection, deep vein 
thrombosis, implant related complications were 
encountered within four weeks of assessment. There 
were no in-hospital or 30-day mortality in either groups.
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Variables Pre-C group Post-C group p value
Mean waittime for surgery (in days) 2.4 ± 1.34 2.8 ± 0.84 0.428
Total time spent in OR (in minutes) 101 ± 20.04 151 ± 17.25 0.041
Time taken for nailing (in minutes) 56 ± 8.21 65 ± 16.20 0.572

Mean duration of hospital stays (in days) 6.4 ± 1.90 5.8 ± 1.48 0.213
Pre-op Hb (in gm%) 10.78 ± 0.80 9.88 ± 1.96 0.186
Post-op Hb (in gm%) 8.88 ± 1.45 8.52 ± 1.53 0.978

Intra-operative fall in Hb (in gm%) 1.78 ± 1.62 1.36 ± 0.92 0.544
Patient requiring transfusion (in %) 60 60

Tip apex distance (in mm) 15.78 17.8 0.561
Cleveland index (5,6,8,9) 100% 100% -

Angulation of fracture < 5 degree
5-10 degree

7 good
3 acceptable

6 good
4 acceptable

-

Complications in early post-operative period None None

30-day mortality post surgery None None



IV. Discussion 
Management of an unstable peri-trochanteric 

fracture pose management challenges to the surgeon 
[11,17].  This was compounded by the evolving Covid-
19 pandemic [4,18]. The national associations during 
the pandemic set guidelines that one should operate the 
unstable hip fractures not amenable to conservative 
management [2]. This was to avoid complications 
associated with recumbency and reduce the high 
morbidity and mortality of hip fractures in elderlies 
[11,17]. The management of a late presenting and/or a 
malunited or non-united peri-trochanter fracture was 
considered a far more challenging proposition for 
surgeon and patient alike [4,5].  

Most hip fractures in elderly occur due to slip 
and fall at home, and the social distancing policy will not 
be able to prevent them in Covid-19 pandemic [5]. An 
unstable hip fracture will likely require surgery and it may 
be one of the most common orthopaedic operation 
undertaken during the coronavirus pandemic [5].In this 
developing scenario, added safety protocols of using 
PPE and guidelines for protection of patient and HCW 
as pernational association guidelines need to be 
implemented [2]. Safe operating room protection 
protocols must be respected and an early discharge 
must be sought[4]. There will be a fear of Covid-19 
infection which may affect the outcomes during care of 
a hip fracture in an elderly in an emergency situation 
[19]. 

The protocol for unstable hip fracture 
management in elderlyin Pre-C period was to surgically 
fix them early [17,19]. Studies suggested to optimise 
medical comorbidities and treat hip fracture early to 
reduce complication rates[5,19,20]. The susceptibility to 
pulmonary infection and deep vein thrombosis, 
especially in patients with limited ambulatory capacity is 
a concern [20]. With relocation of available hospital 
resources for management of Covid-19 patients, there 
were institutional limitations which delayed the 
implementation of pre-existing protocols for surgical 
management [5]. Measures included staff 
redeployment, repurposing of operation theatre affecting 
hip fracture care [5,19]. Implementing screening of 
patient’s Covid-19 status prior to orthopaedic surgery 
also increased the preoperative wait time. Knowledge of 
a patient’s Covid-19 status preoperatively allowed the 
institution to put in place full protective measures for 
conduction of surgery safely [3]. We experienced 
psychological concern during Covid-19 period, a fear of 
infecting self, team members, patient and their relatives, 
along with HCW’s during the operative procedure. 
Hence, during the peri pandemic times, operative 
treatments which required minimal invasion and shorter 
surgical times were preferred, over any complex and 
long orthopaedic surgeries likely to generate more 
significant amounts of aerosols [2]. Almost all fragility 

fracture surgery which required an element of bone 
drilling and aerosol generation were conducted with 
more cautious approach [2,5]. Even positioning of the 
patient prior to the surgical procedure and use of 
reduction techniques for proximal hip fracture with or 
without traction required more time [7]. 

There was an increase in operation theatre time 
for the procedure as the protocols of PPE were 
implemented. We experienced PPE use involved 
learning curve for HCW to conduct the procedure with 
constrained visual field, occasional obscured clear 
vision and associated mental exhaustion. This may 
impact the reduction, fixation and duration outcomes of 
the nailing procedure. The surgeon’s focus required for 
applying his surgical experience and expertise to 
manage this complex fracture, needed to be monitored 
by evaluating the quality of reduction and fixation 
[11,21]. The varus angulation, tip-apex distance and 
Cleveland index are reliable indices for radiological 
assessment [15,16,22,23]. The stability with an IM 
device was better for an early functional recovery in 
unstable fractures [17,24,25]. A significantly better social 
function scores, mobility scores and complication rates 
was suggested between plates and nails [24].  

Knowledge and best practices about Covid-19 
are evolving rapidly. The new research and experiences 
will further broaden the understanding and practices. In 
the study, though we had no positive Covid-19 infected 
patient however our experience of conducting the 
procedure in Covid-19 pandemic gave us considerable 
insights. We as surgeons should not drop our guard and 
we must reinforce the implementation of mandatory 
effective safety protocols for HCW and patients. The 
evaluation of intraoperative and postoperative 
parameters to manage hip fracture showed similar 
clinical and functional outcomes. Hip fracture care 
needs early intervention irrespective of pandemic.    

V. Limitation 

It is a small study group. Being a single centre 
retrospective study, it is susceptible to bias in selection. 
The long-term impact on functional recovery will need 
further observation. The large cohort study group will 
help in further validation. 

VI. Conclusions 

Unstable peri-trochanteric fracture fixation can 
be accomplished with a standard operating protocol 
combined with appropriate use of PPE and Covid-19 
required safety protocols. It allowed

 
stable fixation and 

an early rehabilitation.
 

The
 

duration of surgery time, 
quality of reduction and early functional outcomes

 
were 

not compromised during the pandemic. An
 
increased 

duration of operation theatre was noted
 
with a more 

cautious surgical practice.
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PFNA gave an optimal early functional recovery 
with a good reduction and implant placement in these 
unstable fractures. In pandemic, an early care of hip 
fracture needs to be prioritized.  
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Figure 2: Show a 31.A2.3 fracture in 84-year male from Post-C group with acceptable reduction 
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Figure 1: Show a 31.A2.2 fracture in 85-year female from Pre-C group with acceptable reduction
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  Abstract-

 
Background:

 
Ipsilateral fractures of the distal radius and scaphoid are rare, with few 

reports describing mechanisms of injury, fracture patterns, and treatment approaches.
 Case presentation:

 
A patient with Ipsilateral comminuted, displaced distal fracture of the radius 

and fracture of the scaphoid was treated via internal fixation of the scaphoid fracture with Herbert 
screw and internal fixation of the distal radius fracture with locked volar

 
& dorsal plating.

 Conclusions:
 
Rigid internal fixation of the distal radius and scaphoid fracture is mandatory to start 

early active rehabilitation of the wrist without the need for wrist immobilization with plaster or 
external skeletal fixation.
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Simultaneous Fractures of the Ipsilateral Scaphoid 
and Comminuted Distal End Radius Fix with Two 

Approach in Single Sitting: Case Report 
Dharmesh Patel α, Avtar Singh σ, Rajeev Vohra ρ & Babaji Thorat Ѡ

Abstract- Background: Ipsilateral fractures of the distal radius 
and scaphoid are rare, with few reports describing 
mechanisms of injury, fracture patterns, and treatment 
approaches. 

Case presentation: A patient with Ipsilateral comminuted, 
displaced distal fracture of the radius and fracture of the 
scaphoid was treated via internal fixation of the scaphoid 
fracture with Herbert screw and internal fixation of the distal 
radius fracture with locked volar & dorsal plating. 

Conclusions: Rigid internal fixation of the distal radius and 
scaphoid fracture is mandatory to start early active 
rehabilitation of the wrist without the need for wrist 
immobilization with plaster or external skeletal fixation. 
Keywords: distal radius fracture, scaphoid fracture, 
ipsilateral fractures, dual plating.  

I. Background 

imultaneous fractures of the ipsilateral scaphoid 
and distal radius are rare. We have found only one 
case reported in the English language medical 

literature; the patient had been treated using plaster 
immobilization [1]. In this paper, we report the case of a 
young man who sustained high-energy, unstable, 
displaced comminuted distal radius fractures along with 
scaphoid fracture. The latter were treated with Herbert 
screw fixation and locking volar & dorsal plates. The 
purpose of this paper is to report the operative 
technique used to ensure that an early wrist 
rehabilitation program could be started in this unusual 
case.  

Although the distal radial fracture can be 
diagnosed without too much difficulty, but the scaphoid 
fracture can be missed initially and leading to a delay in 
diagnosis   and  adequate  treatment.  The  distal  radius 
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fracture is often intra-articular, while the scaphoid 
fracture occurs at the waist in most cases. Treatment of 
combined fractures of the distal radius and scaphoid 
can vary from closed reduction and cast immobilization 
to open reduction and internal fixation (ORIF) with bone 
grafting. Arthroscopically assisted fixation has also been 
reported recently [2]. 

The sequelae of an untreated or inadequately 
treated fracture of the distal radius can be significant 
and functionally disabling [3]. Unrecognized or untreated 
fractures of the scaphoid can also lead to non-union 
and can be accompanied by avascularity of the 
proximal pole, both of which can seriously compromise 
wrist function [4].  

In this study, we report our experience of 
patients with combined fractures of the distal radius and 
scaphoid to increase the awareness of this combined 
injury and suggest an algorithm for its management. 

II. Case Presentation 

A 26-year-old man alleged history of the road 
traffic accident. He was came to the emergency 
department, and done Roentgenogram and CT scan 
that displayed combined ipsilateral fractures of the 
scaphoid and comminuted distal end radius fracture. 
The scaphoid fractures were typed A according to the 
Herbert classification system, and the distal radial 
fractures were type C (23-C3) according to the AO 
classification system (Figure 1 & 2). Open reduction of 
the intra-articular distal radius fracture and the scaphoid 
fracture was performed under regional anesthesia. 
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Figure-1:

 

Preoperative AP / LAT roentgenogram of the right distal radius and scaphoid fractures. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure-2:

 

Pre-operative CT Scan showing comminuted fracture distal end radius (AO - 23C3) and fracture scaphoid 
(Herbert Classification Type A)

Initially, we fixed the distal end radius

 

from the 
dorsal side using locking plate via the dorsal approach 
then dissection was made between the flexor carpi 
radialis and palmaris longus tendons, and it was 
extended 3 cm distal to the wrist flexion crease to 
expose the scaphoid. The flexor pollicis longus tendon 
was retracted in the direction of the radius, while the 
median nerve and other tendons were retracted

 

in the 
direction of the ulna, revealing the pronator quadratus. 
Next the distal end radial borders of the pronator 
quadratus were raised and retracted in the direction of 
the ulna to expose the distal radius. First, the

 

scaphoid 
fracture was fixed with a Herbert screw next open 
reduction and internal fixation of the distal end radius 
was performed with volar approach with the locking 
plate (Figures 3). No cast immobilization or bracing was 
used after the surgery. The patient began a passive and 
active range of motion exercises immediately.
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Figure-3: Postoperative AP / LAT roentgenogram of the right distal radius and scaphoid

III. Discussion 

Ipsilateral fractures of the distal radius and 
scaphoid are uncommon injuries, however, thus far 
there is only one reported case of ipsilateral fractures of 
the distal radius and scaphoid, and in that case the 
patient was treated using a plaster immobilization. 
Conservative management like cast immobilization may 
be applied in children but reduction maneuvers for distal 
radial fractures should bedone carefully to avoid 
displacement of the scaphoid fracture [5,6]. Although the 
presence of displaced scaphoid and radius fractures in 
adults as in our case is an indication for operative 
treatment, keeping in mind that traction would be 
applied to the carpus to treat an unstable distal radial 
fracture, the presence of even an un-displaced 
scaphoid fracture with a displaced distal radius fracture 
is an indication for internal fixation of the scaphoid [7]. 
The three main management methods for unstable 
distal radial fractures are external fixation, dorsal plating, 
and volar plating [8]. The volar approach is 
advantageous to dorsal dissection, which may lead to 
the inadequate blood supply to the dorsal meta-physeal 
area of the radius, can be avoided further this approach 
causes fewer problems related to the soft-tissue and 
tendons [8, 9]. The locked compression plate uses 
threaded screws that lock into the plate holes when 
tightened; this provides angular and axial stability with 
minimal possibility of screw loosening. Also these volar 
locking compression plates have significant strength 
advantages over those used in dorsal plating [8-10]. 

IV. Conclusions 

Ipsilateral fractures of the distal radius and 
scaphoid are rare and are usually the result of High-
energy mechanisms. The scaphoid fracture is usually a 
non-displaced fracture at the waist. The distal radius 
fracture pattern varies but most are displaced and 
comminuted. The union rate of the scaphoid is high, 

even if subjected to radio-carpal distraction required for 
distal radius management.  

High- energy trauma to the hand and wrist can 
result in ipsilateral fractures of the radius and scaphoid 
and initiation of an early rehabilitation program requires 
rigid fixation of both these fractures. Volar and dorsal 
locking plating of distal radius fracture and Herbert 
screw fixation of scaphoid fracture allows this rigid 
fixation allow to start early active rehabilitation of the 
wrist without the need for wrist immobilization with 
plaster or external skeletal fixation.       
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Abstract- There is increasing awareness of the need to include patient-reported outcome (PRO) 
instruments in evaluatingthe measurement of clinical outcomes, withan increasing focus placed 
on the patients’perspective.Scientists have tried to link PROs with objective outcomes, providing 
unique information formanaging patient care. Traditionally, objective and patient-
reportedoutcomes (such as the Knee Injury and Osteoarthritis OutcomeScore (KOOS)) are 
considered two distinct constructs, which cannotserve as a direct proxy for each other.  

Gibson´s affordances are properties taken with reference to the patient. They are neither 
objective nor subjective.The present article develops a theoretical framework called entrainment 
of touch and posturethat advocates the vis viva (living force) as the proper gauge for the 
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individual patient (Karlsson, Hirschmann et al. 2015). A 
critical pre-operative decision concerns the placement 
of a tibial-femoral tunnel mimicking the native 
orientation of the ACL attachment (Karlsson, 
Hirschmann et al. 2015). Surgeons need to consider 
particular aspects of the local anatomy and, by 
extension, the biomechanical artifacts introduced during 
surgery.  

Considering the importance of the sensory 
function of the joint structure, it would seem sensible to 
minimize the sensory damage of the joint whenever 
operative treatment is necessary (Johansson, Sjölander 
et al. 1991). The joints are exploratory sense organs, but 
they are also performatory motor organs; that is to say, 
the equipment for feeling is anatomically the same as 
the equipment for doing (Gibson 1966). Here, we report 
an alternative approach based on the understanding of 
knee affordances to guide surgeons in the 
design/assessment of knee reconstruction strategies.  

To our knowledge, this is the first study to use 
psychological theory to address this surgical 
assessment concept (Niama Natta, Thienpont et al. 
2019). Traditional rating systems to assess clinical 
outcomes after joint arthroplasty are often based on 
the surgeon'sobjective ratings, such as range 
ofmotion and strength, or clinical ratingsof function 
and pain. However, the patient's perceptions after 
arthroplasty may differ significantly from those of their 
clinician. Moreover, surgeonsoften under appreciate 
the needs and views of their patients (Kinnaman, 
Farrell et al. 2006). There is, therefore, increasing 
awareness of the need to include patient-reported 
outcome (PRO) instruments in the evaluation of 
surgical procedures. Indeed, these patient-
centered assessments of treatment outcomes are 
becoming today's standard (Rolfson, Eresian 
Chenok et al. 2016). 

Patient-reported outcome metrics (PROMs) can 
be simply described as a patient's health status self-
report. A 'forgotten joint score,' corresponding to when a 
patient forgets the artifact in their everyday life, was 
introduced in PROM as the ultimate goal in joint 
reconstruction (Behrend, Giesinger et al. 2012). 
'Forgotten joint scores' are often observed in patients 
after surgery (Hamilton, Giesinger et al. 2017). 
Nevertheless, these ratings do not replace the need to 
understand the general role of artifacts and affordances 
in reconstruction surgery. This study aims to identify 
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Abstract- There is increasing awareness of the need to include 
patient-reported outcome (PRO) instruments in evaluatingthe 
measurement of clinical outcomes, withan increasing focus 
placed on the patients’perspective.Scientists have tried to link 
PROs with objective outcomes, providing unique information 
formanaging patient care. Traditionally, objective and patient-
reportedoutcomes (such as the Knee Injury and Osteoarthritis 
OutcomeScore (KOOS)) are considered two distinct 
constructs, which cannotserve as a direct proxy for each other. 

Gibson´s affordances are properties taken with 
reference to the patient. They are neither objective nor 
subjective.The present article develops a theoretical 
framework called entrainment of touch and posturethat 
advocates the vis viva (living force) as the proper gauge for 
the dynamical action of a force, and that could explain 
“possibilities for action or affordance” during outcome 
measurement.

We found that active touch and posture refer to what 
is ordinarily called touching—variations in skin stimulation 
caused by surfaces are altered together by motor activity 
variations. This affordance of "walk-on-able" is worth noting 
because it is often neglected that locomotion and its surfaces 
form an inseparable pair. The assessment process can be 
viewed in terms of action possibilities provided by the active 
sets of organs residing that can obtain and utilize information 
about the tissue environments in which the grafts are to be 
located.
Keywords: gibson´s affordance; entrainment of touch 
and posture; affordance-based-assessment; knee 
synergy; instantaneous knee screw (IKS); patient-
reported outcome (PRO).

I. Anterior Crucial Ligament 
Reconstruction and its Assessment

he anterior cruciate ligament (ACL) is a critical 
knee joint, bone-to-bone connected, stability 
ligament that is attached from an anterior location 

of the proximal tibia to a posterior location of the distal 
femur. The ACL is highly susceptible to failure during 
athletic activities and slip-fall events (Howell 1998). The 
goal of ACL reconstruction surgery is to rebuild the 
ligament attachments as closely as possible to the 
native anatomy in order to restore pre-injury knee 
function and normal proprioception in the affected knee 
(Behrend, Giesinger et al. 2017). Personalized medicine 
in surgery allows the customization of insertion sites, 
graft size, tunnel placement, and graft tension for each 

T



measurable invariants using a (positive) affordance-
based assessment strategy for the structural function of 
the joint during ACL reconstruction. The term 
`affordance' is conventionally traced to James J. 
Gibson, and his programmatic approach to perception 
and action, Ecological Psychology (Gibson, 1979). The 
notion appears simple at its core, and yet upon closer 
examination, it has the potential to reveal a radically 
altered view of the relation between an organism and its 
environment (Cummins 2009). 

The fundamental hypothesis of the ecological 
approach and this work is that active organisms of the 
knee that can obtain and utilize information about 
persisting properties of their tissue environments in 
which the grafts are to be located will have a definite 
advantage over organisms that cannot do this. 

II. The Affordance of the Knee 

Gibson demonstrated how animal perception 
and action is continuous, with interactions with 
inanimate objects or surfaces (Gibson 1979). The 
affordances of a product are what it provides, offers, or 
furnishes to a user. Gibson's 'system theory' of 
perception corresponds to an open system, which is 
rather different from the view of isolated artifacts (Gibson 
1966). The resources encountered by an animal or 
thinking humans are the affordances of the environment. 
Affordances are opportunities for action, not causes or 
stimuli (Reed 1996). The impetus for any knee 
surgery project can be understood in terms of creating 
and changing affordances. The design process is the 
construction of an artifact that offers specific 
affordances but not certain undesired affordances. An 
artifact with more positive affordances is considered 
better, while an artifact with more negative affordances 
is considered worse. The ecological approach 
demonstrates how humans (and other animals) 
perception and action are continuous with interactions 
between animate and inanimate physical systems 
(Kelso 1995, Kim, Araujo et al. 2020). However, the fact 
that interactions between the inanimate graft and 
animate patient are continuous precludes the need to 
identify the patient-reported outcome (PRO) as a distinct 
category, which can then be incorporated within the 
larger theory.  

III. Entrainment of Touch and Posture 

Entrainment refers to an individual's 
chronobiological, physical, and behavioral relationship 
with their environment. Specifically, this refers to the 
coupling of two independent oscillatory systems in such 
a way that their periods of oscillation become related by 
virtue of phase alignment (Cummins 2009).Contrasting 
the established idea of senses, Gibson considered 
separate anatomical units as perceptual systems 
(Gibson 1966). In the present case, a joint yields spatial 

information, a skin-nerve conveys contact information, 
and in certain dynamic combinations, joint and skin-
nerve yield synchronization or entrainment specifying 
information about the layout of external surfaces during 
locomotion. 

Behavioral dynamics in a consistent approach 
havebeen proposed to account for the dynamics of 
perception and action (Warren 2006). This approach 
followed Gibson's idea that rather than being localized in 
an internal (or external) structure, control is distributed 
over the agent-environment system, in the present case, 
the user-artifact-surface system. Therefore, Warren's 
behavioral dynamics argues for a one-to-one 
correspondence between the internal structure IKS 
(Instantaneous knee screw)(Kim, Araujo et al. 2020), 
constituted by the internal forces formed by the distal 
end of the femur and the proximal end of the tibia, 
and the external structure, represented by the ground 
reaction forces (GRFs) on foot (Beer 2010). 

To test such an ecological approach to 
perception and action during the stance phase of a gait, 
we compared previously published experimental data 
sets (Fregly, Besier et al. 2012) with our predicted 
datasets (Kim, Veloso et al. 2013) in terms of medial and 
lateral contact forces. Available data included limb 
motion capture, fluoroscopy images, GRFs, 
electromyographical readings determining muscle 
forces, as well as medial and lateral knee contact forces 
derived from GRFs. Data were collected from an adult 
male with a right knee reconstruction (65 kg mass and 
1.7 m height).  

In this study, the IKS was determined by a linear 
combination of two separate instantaneous screw axes 
of the shank (S) and thigh (T) (Figure 1(a)). Let the 
motions of (S,T) referred to their respective axes, the 
instantaneous shank axis (ISS) and the instantaneous 
thigh axis (ITS) respectively (Figure 1(a)); the motion of 
the shank referred to the same system of coordinates as 
the thigh, is obtained by the transformation of 
coordinates. The motion of the shank then takes the 
form (Figure 1(b)). This follows from the well-known 
result that a pair of (S, T) have the IKS in common 
velocity (Ball, 1900). Then, the motion of the shank at 
the IKS has to be momentarily at rest and stay within the 
thigh. We can introduce a reference system that moves 
with the thigh, and we can observe the shank in that 
system. The criterion for the equilibrium of an arbitrary 
system of forces at the given knee is that the total virtual 
work of all forces vanishes (Lanczos 2012). This criterion 
involves virtual, not actual displacements, and at that 
instant, the actual motions of the T and S enter into 
account as the invariant ISS and ITS (Figure 1(a)). Since 
the virtual displacement, the variation of the IKS, 
involves a possible but purely mathematical experiment, 
it can be applied at a certain definite time (even if such a 
displacement would involve physiologically infinite 
velocities). As an affordance of the knee for a patient, 
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however, the IKS's have to be measured relative to the 
patient. They have unity relative to the posture and touch 
of the patient being considered (Gibson 1979).  

Coupling introduces a constraint on the 
behavior of each limb. The motion of the shank is no 
longer completely independent of the phase and 
velocity of the thigh. In relative coordination, there is a 
tensegrity structure between the intrinsic dynamic 
structure of each of the two systems and the coupling 
force that links them. Behavioral dynamics control laws 
indicate that the entrainment or coordination of the 
shank and thigh (S, T) follows the same physical laws as 
the entrainment between the knee and ground (IKS, 
GRF). In order to tease out the implications of this claim, 
it will be necessary to introduce and clarify the notions of 
both affordance and entrainment. Coupling of (S, T) 
introduces a constraint on the behavior of each limb. 
The motion of one limb is no longer completely 
independent of the phase and velocity of the other. This 
very important characteristic of coupled systems 
generally has as a consequence that the resulting 
composite system is effectively of a lower dimension 
than the aggregate of the components (Cummins 2009). 
Therefore, the cross-ratio (Semple and Kneebone 1960) 
of the ordered pair (IKS, GRF) with respect to the 
ordered pair (S, T) is 

.   (1) 

 
In particular, if , then 

(IKS, GRF) divide a pair of harmonically 

(Courant and Robbins 1941). The fundamental 
hypothesis of this work is that affordances of the knee 
create selection pressure on the behavior of individual 
limbs, as perceived by its invariant, ISS, and ITS; hence 
is regulated with respect to the affordances of the 
environment for a given patient. One of most profound is 
that a pair of invariant (ISS, ITS) can be so selected with 
reference to the other pair of invariant belonging to the 
knee system (IKS, GRF) that the IKS nearly coincides 
with a reciprocal screw of the GRF, as indicated in a 
magnified inset image in Figure 1(b). The motion of one 
limb is no longer completely independent of the phase 
and velocity of the other. The IKS is perceived as an 
affordance for the entrainment of movement of (S, T).  

A perceptual system of the knee can come to 
equilibrium since twists of amplitudes S and T neutralize. 
We thus see that the two kinds of action: actual motion 
at the knee joint (S, T),can be selected with reference to 
the virtual work function of (IKS, GRF) as also 
categorized as the performatory and exploratory action 
during human walking (Gibson 1979). Active organisms 
of the knee that can obtain and utilize information about 
persisting properties of their tissue environments in 

which the grafts are to be located will have a definite 
advantage over organisms that cannot do this.  

When the variations in the ground contact 
(magnitudes and direction) were shown along with the 
variations of knee movement in terms of IKS, an 
invariant was determined uniquely by the two 
corresponding pairs, see equation (1) (Figure 1(b)). 

For a given IKS (when an observer perceives 
the affordance of the surface) and the location of the 
center of pressure (COP) on the axis of the GRF is 
known, then the GRF vector is limited to a plane in the 
screw system of the first order (Kim, Veloso et al. 2013) 
(Figure 1(a)). The muscle synergy η and GRF φ are then 
compounded into an invariant, limited to the plane of the 
COP in reciprocity with the IKS. This theorem was 
originally proposed by Möbius, who showed that forces 
from six lines could be equilibrated, and also,  if five of 
the lines are given along with a point on the sixth line, 
then the sixth line is limited to a polar plane (Ball 1900). 

Thus, the affordance of the knee has the 
potential to diagnose pathologies. The last decade has 
seen a paradigm shift in the measurement of clinical 
outcomes, with an increasing focus on the user's 
perspective, PROMs. Many clinicians, though, are less 
confident in self-reported PROMs,  than in 'objective 
measurements' (Hamilton, Giesinger et al. 2017). Recent 
studies identified several sensations, activities, and 
psychological factors such as feelings of instability and 
knee-related fears that make the patients aware of their 
artificial knee joint (Loth, Liebensteiner et al. 2018). They 
concluded that joint awareness might work as an 
overarching parameter. This is aligned with Gibson's 
statement that an affordance cuts across the dichotomy 
of subjective-objective and helps us to understand its 
inadequacy (Gibson 1979). Affordances have to be 
designed in relation to the uniqueness of each patient, 
and thus posture and movement need to be measured 
in terms of a specific patient-environment system, not in 
patient-centered terms. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

( ) ( ){ }, ; , 1IKS GRF S T = −

( ) ( ){ }, ; , 1IKS GRF ISS ITS = −

( ),ISS ITS
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Figure 1(a)

 

(b):

 

An actual displacement by performatory

 

actions on the instantaneous screw axes (ISA) from the 
posteromedial side of the shank (a) and the thigh(b). The endpoints of axes are at the intersections with medial and 
lateral sagittal planes, which are located -60 mm to 60 mm off the origin of the global frame. The first axis, indicated 
by 1, represents the first step of IKS. The arrow indicates where the subsequent axes are migrated at every 
subsequent 0.05 sec time increment (units in mm). 

 Figure 1(c):

 

A virtual displacement by exploratory actions of perception and action during the stance phase of gait 
entrain the knee joint rotation with the touch pattern (GRF) of the foot. The invariant knee-manifolds demonstrates 
that an affordance for postural stability is measured relative to the posture of the patient, as represented by the 
entrainment of the GRF with the IKS at any point in the gait pathway.
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The Functional and Radiographic Outcome of Fixation of 
Trimalleolar Fracture: A Prospective Study 
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 & Babaji Thorat       

  Abstract-
 

Background:
 

Ankle injuries gain importance because body weight is transmitted 
through it and locomotion depends upon thestability of this joint. Trimalleolar fractures are one of 
the most complex fractures around ankle. As with all intra articular fractures,

 
Trimalleolar 

fractures necessitate reduction and stable internal fixation. The purpose of this study is to assess 
the functional and radiographic outcome and results of surgical treatment of Trimalleolar 
fractures by specific modalities. To attain a proper anatomical alignment

 
and stability of ankle 

joint and further applying a syndesmotic screw if needed.
 Materials and Methods:

 
A Prospective review was conducted for 28 patients

 
between January 

2018 to December 2019 with a closed trimalleolar fracture. Open reduction and
 
internal fixation 

was done with specific modalities. Patients were evaluated with Subjective and objective 
assessments of the patient’s ankles were done using a modification of the scoring system 
proposed by Olerud and Molander and

 
radiologically by Kristenson criteria. 
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Fixation of Trimalleolar Fracture: A Prospective 

Study
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Abstract- Background: Ankle injuries gain importance because 
body weight is transmitted through it and locomotion depends 
upon thestability of this joint. Trimalleolar fractures are one of 
the most complex fractures around ankle. As with all intra 
articular fractures, Trimalleolar fractures necessitate reduction 
and stable internal fixation. The purpose of this study is to 
assess the functional and radiographic outcome and results of 
surgical treatment of Trimalleolar fractures by specific 
modalities. To attain a proper anatomical alignment and 
stability of ankle joint and further applying a syndesmotic 
screw if needed. 

Materials and Methods: A Prospective review was conducted 
for 28 patients between January 2018 to December 2019 with 
a closed trimalleolar fracture. Open reduction and internal 
fixation was done with specific modalities. Patients were 
evaluated with Subjective and objective assessments of the 
patient’s ankles were done using a modification of the scoring 
system proposed by Olerud and Molander and radiologically 
by Kristenson criteria. The functional and radiographic 
outcome of ORIF and advantages of the procedures were 
recorded. Functional and radiographic evaluations were 
performed at immediate post- op, six weeks, three months 
and sixmonths, one year after surgery. At each follow-up, 
patients were assessed for syndesmotic reduction, loss of 
fixation, implant failure and any arthritis changes. The 
reduction in quality was evaluated on immediate postoperative 
radiography. 

Results: In the present study of 28 patients with trimalleolar 
fractures treated by open reduction internal fixation. Excellent 
results were achieved in 23 (82.1%) patients, good in 4 
(14.3%), and poor in 1 (3.6%) patient. The patient with poor 
results had mild pain with activities of daily living, diminution in 
the abilities to run and to do work, the reduced motion of 
ankle, and narrowing of joint space. 
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Conclusions: Operative treatment for trimalleolar fractures 
results in good functional and radiographic outcomes 
postoperatively. Anatomical reduction of the fracture is 
associated with better functional outcomes. Early treatment 
without delay, anatomic reduction, and fracture fixation, 
stringent postoperative mobilization, and rehabilitation should 
help improve outcomes in an trimalleolar fracture. 
Keywords: trimalleolar  fracture, posterior malleolus 
fracture, plating, tension band wiring. 

I. Introduction 

ir Robert Jones said, “Ankle is the most injured 
joint of the body but the least well treated [1]. As 
with all intra articular fractures, Trimalleolar 

fractures necessitate reduction, and stable internal 
fixation [2, 3, 4]. Ankle fracture is one of the most common 
lower limb fractures [5] for they account for 9% of all 
fractures representing a significant portion of the trauma 
workload [6]. Ankle fractures usually affect young men 
and older women; however, below the age of 50 [7]; 
ankle fractures are the commonest in men. Two 
commonly used classification systems for ankle 
fractures include the Danis Weber AO classification and 
the Lauge-Hansen classification. There are several 
different methods of ankle fracture fixation; however, the 
goal of treatment remains a stable anatomic reduction 
of talus in the ankle mortise and correction of the fibula 
length as a one mm lateral shift of the talus in the ankle 
mortise reduces the contact area by 42%, and 
displacement (or shortening) of the fibula more than 2 
mm will lead to significant increases in joint contact 
pressures. Further research both biomechanically and 
clinically needs to be under taken in order to clarify 
preferable choice of fixation. Many of the fractures which 
are stable are reduced by conservative treatment and 
have given good results. The other unstable displaced 
and open fractures require open reduction internal 
fixation. The superiority of ORIF over closed treatment 
has been thoroughly demonstrated in literature. 
However, all studies have not obtained good results 
incases of Trimalleolar fractures. The purpose of this 
study is to assess the functional and radiographic 
outcome and results of surgical treatment of Trimalleolar 
fractures by specific modalities of tension band wiring of 
medial malleoli or screw fixation of medial malleolus, 
plating of lateral malleoli, and screw or plate fixation of 
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posterior malleoli, to attain a proper anatomical 
alignment, and stability of ankle joint and further 
applying asyndesmotic screw if needed. 

II. Materials and Methods 

From January 2018 to December 2019, 28 
trimalleolar fractures fixation was performed using 
specific modalities implant. The study was conducted at 
Amandeep Hospital, Amritsar, Punjab after obtaining the 
ethical clearance from institutional ethical committee. 
Initial management was done in the orthopedic 
emergency area, which included getting standard AP 
and lateral radiographs of the ankle joint. Distal 
neurovascular status and clinical signs to exclude 
compartment syndrome were assessed and 
documented. Patients with gross ankle dislocation were 
attempted to be reduced in the emergency itself under 
sedation after prior consent from the patient and 
relatives. A below-knee plaster slab was applied to 
immobilize the joint, and analgesics were instituted. The 
limb was kept elevated to prevent excessive swelling. 
After routine blood investigations and anesthesia 
clearance, patients were posted for surgery. An ankle 
CT scan was conducted in all cases as part of the 
preoperative planning. Intravenous 1 g cefazolin was 
administered 30 min before skin incision in the operating 
room after prior antibiotic sensitivity testing. Patient’s 
age between 18 to 85 years with close trimalleolar 
fractures was included in this study. Patients with open 
fractures, active infection at site of injury, or other 
associated fractures in the body elsewhere were 
excluded. Patients with severe preexisting arthritis in the 
affected ankle joint, limp, or assisted walk due to some 
previous or ongoing pathology in the hip or knee joint 
either in ipsilateral or contralateral limb were excluded 
from the study. 

a) Operative methods 
There are several different methods of ankle 

fracture fixation. However, the goal of Treatment remains 
a stable anatomic reduction of talus in the ankle mortise 
and correction of the fibula length as a one mmlateral 
shift of the talus in the ankle mortise reduces the contact 
area by 42% [3], and displacement (or shortening) of the 
fibula more than two mm will lead to significant 
increases in joint contact pressures. The choice of fixing 
the medial or lateral side first may be guided by the 
surgeon's preference, but the ankle joint in these 
fractures is often very unstable. 

We have followed the following sequence: 

1. The fibular shaft is brought out to length and fixed. 

2. The Volkmann's fragment (posterior malleolus) is 
reduced and fixed. 

3. The medial fracture is fixed. 

4.
 

The integrity of the syndesmosis is restored.  

After the induction of appropriate anesthesia, 
the patient was first made to lie in a Semi-prone position 
on a radiolucent operating table. All bony prominences 
were well padded. The knees were slightly flexed by 
positioning a bolster underneath the ankles to obtain 
good ankle dorsiflexion for fracture reduction. A Postero-
lateral approach was used by making an incision 
midway between the medial border of the fibula and the 
lateral border of tendon Achilles (Figure 1). The use of a 
pneumatic tourniquet in the initial part of our surgery 
was done to identify and isolate the sural nerve and 
lesser saphenous vein away from the surgical field. The 
sural nerve courses from medial to lateral part. At a point 
7 cm proximal to the tip of the lateral malleolus, the 
nerve is on an average 26 mm posterior to the edge of 
the fibula[8].Careful soft- tissue dissection and protection 
of the sural nerve is a must to prevent the formation of 
painful neuromas. The peroneal tendons were retracted 
further laterally and anteriorly to expose the fibula. The 
fibular fixation was carried out first. We provisionally 
fixed the fracture with K-wires and applied a 3.5-mm 
reconstruction plate, fibularprebend plate or one-third 
tubular plate in an anti-glide fashion over the posterior or 
lateral surface of the fibula. Anatomical reduction of the 
lateral malleolus usually made the ankle stable and 
posterior malleolus reduced by itself due to 
ligamentotaxis by posterior inferior tibio-fibular ligament. 
The ankle stability was checked intra-operatively by 
performing a posterior drawer or posterior loading test 
of the foot with one hand and by stabilizing the distal leg 
with the other hand. In inadequate reductions or 
stabilization of the posterior malleolus, a talar 
subluxation under the distal articular surface was 
appreciated. 

Fixation of posterior malleolus was carried out 
next. Adeep interval between the peroneal tendons 
laterally and flexor hallucis longus medially (Figure 2) 
was made, and soft tissue and periosteum were incised 
from a medial to lateral fashion to avoid injuring the 
posterior inferior tibio-fibular ligament(PITFL). Also, care 
was taken not to injure posterior malleolar vessels, 
thereby preventing devascularization of the posterior 
malleolar fragments. The soft tissue, soft callus, and 
hematomainter posing in the fractured surfaces of the 
posterior malleolus were cleared with curette and saline 
irrigation. This was possible by a slight book opening 
technique in a cranio-caudal direction of the posterior 
malleolus. This is achieved before fixation of the lateral 
malleolus since once stabilized by PITFL in its place the 
posterior malleolusis comparatively difficult to 
maneuver. The posterior malleolus was buttressed with 
a 3.5-mm recon plate, distalradius T-pate, or one-third 
tubular plate. The fibular translation test was then 
performed to check for the stability of the syndesmosis 
and, in none of the cases, we found syndesmosis to be 
unstable. No syndesmotic fixation was carried out in any 
of our cases. The postero-lateral wound was irrigated, 
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adequate hemostasis was achieved, and closure was 
performed. The second part of the surgery included 
fixation of the medial malleolus. An antero-medial 
approach was used to expose the medial malleolus, 
carefully protecting the great saphenous vein. The 
interposing periosteum was excised and fixation 
achieved with two 4-mm partially threaded cannulated 
screws or tension band wiring. The patient was 
subsequently discharged after a dressing change at 48 
hrs post-surgery. A below-knee plaster was maintained 
until two weeks postoperatively till Stitch removal. A 
strict nonweight-bearing and ankle range of motion 
(ROM) exercises protocol was maintained until six 
weeks post-surgery. Follow-up at six weeks was done 
when radiographs of the ankle joint were repeated and 
partial weight-bearing with the help of walking aids was 
initiated. Regular monthly follow-ups was conducted. 
Full weight bearing was started once the clinical and 
radiological union was achieved. Ankle score, according 
to Olerud and Molander (Table 1), and ankle arthritis 
with weight bearing X-rays at 12 months of follow-up 
were documented in all cases [9, 10].

 
Post-operative antibiotics were continued for a 

period ranging from 3 to 5 days depending on the 
presence of other injuries and therapy was prolonged if 
there were signs of infection. Once pain-free, patient 
was trained in non-weight bearing crutch walking and 
advised dorsiflexion and plantar-flexion exercises. 

Postoperative, assessment was done 
immediately then six weeks, three months, six months 
and one year according to Olerud and Molander 
functional scoring. Fractures were classified according 
to the Lauge-Hansen system and operated within 24hrs 
of presentation. Subjective and objective assessments 
of the patient’s ankles were done using a modification of 
the scoring system proposed by Olerud and Molander 

[9]. Patients were evaluated radiologically by Kristenson 
criteria [11] (Table 2). 

Postoperatively complications, including Non-
union, Delayed union, infection, implant failure, per-
implant fracture, and Post-traumatic arthritis were 
recorded. 

III. Results 

In our series, most of the patient affected by the 
fracture belongs to age group of 20- 50 years, which 
were Fifteen (53.6%). The commonest mode of injury is 
road traffic accident (67.9%) and fall (32.1%). 12 were 
male patients (42.9%) and 16 were female patients 
(57.1%). 15 cases involved the right ankle and 13 cases 
involved the left ankle. The most common injury pattern 
seen was supination external rotation in19 patients 
(67.9%). In the present study group, 19 cases (67.9%) 
had a stay of more than five days while 9 cases (32.1%) 
had a stay of less than or equal to five days. The mean 
duration of stay was 4.9 days. Surgical technique used 

were open reduction and internal fixation of the lateral 
malleolus with semi tubular plate or recon plate; medial 
malleolus with cancellous screws or tension band 
wiring; posterior malleolus with cancellous screws or 
plate.  

In the present study out of 28 patients, two 
patients presented with persistent swelling, five patients 
presented with residual pain while seven patients 
presented with both of the complaints. In our study of 28 
cases, 23 cases (82.1%) achieved excellent results, and 
4 cases (14.3%) achieved good results at 12 months 
follow up. No significant wound complications were 
noted. Operative treatment for ankle fractures results in 
good functional outcome post-operatively. Anatomical 
reduction of the fracture was associated with better 
functional and radiological outcomes. Early 
management with guided weight- bearing ensures good 
functional outcomes. 

The average time to union and full weight-
bearing was 12.85 weeks (range 10–16 weeks). The 
average percentage of the restoration of ROM as 
compared to the contralateral ankle at the time of union 
was 90.2% of dorsiflexion, 91.8% of plantar flexion, 
88.1% of inversion, and 85.1% of eversion. An excellent 
outcomes in 23 patients and good outcomes in 4 
patients at the end of 12 months follow-up were 
concluded according to the Olerud and Molendar 
scoring system[9](Table 1). Bargon criteria[10] for grading 
post-traumatic arthritis of the ankle joint at the end of 12 
months with the help of weight- bearing ankle X-rays 
were assessed. Only one patient had grade 2 arthritis, 
four patients had grade 1, while the rest had grade 0 
arthritis. No complications related to soft tissue healing, 
pain, or hardware impingement or breakages were 
encountered. 

IV. Discussion 

In the present study, the most common fracture 
pattern seen was supination-external rotation type of 
injury 19 cases (67.9%) followed by pronation external 
rotation type of injury five cases (17.9%).Studies by 
weening et al.[12] in 2005, of about 425 ankle fractures 
demonstrated 30% of fractures to be due to supination 
external rotation type of injury. The least common being 
pronation dorsiflexion type of injury. The most common 
modality of fixation for the lateral malleolus and posterior 
malleolus were recon plate and for the medial malleolus 
was with 4 mm cannulated cancellous screws or tension 
band wiring. Syndesmotic screws were not used in any 
of the cases. Kortekangas et al in 2014 in their study 
compared the functional and radiologic results of 
syndesmotic trans-fixation with no fixation in supination 
external rotation ankle fractures and found no significant 
difference in functional outcomes or radiologic findings 
after a minimum follow up of 4 years

 [13]. 
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On follow-up at six weeks, 7 out of 28 patients 
had persistent swelling and residual pain, 5 patients had 
only residual pain and 2 patients had only persistent 
swelling. This is in concordance with a similar study 
done by Hong et al.[14]

 in 2014 in which he reported 
residual pain, swelling and ankle stiffness as the most 
common complications at one year follow-up. The mean 
Olerud and Molendar score at three month post-op was 
46.60, six months post-op was 80.17 and at one year 
post-op was 94.82. There was a statistically significant 
improvement in the scores from 3rd- month to 6th- month 
post-op (p- value 0.001). In our study total 23 patients 
had total score between 90- 100, four patients had 
score between 75-89 and only one patient had score 
less than 75 which is comparable to previous study. 
Hong et al. in 2013 evaluated the functional outcomes, 
and limitation of sporting activities after trimalleolar ankle 
fractures. At one year follow -up most patients gained 
good function and had good to excellent Olerud and 
Molander scores. However, out of the 47 patients, 
26(55.3%) had residual pain, 29(61.7%) complained of 
stiffness and 21(44.7%) had ankle swelling. Of the 
33(70.2%) patients who were involved in sporting 
activities before the ankle injury, 9(27.3%) were able to 
return to the pre-injury level of sporting activities with no 
difficulties[15]. 

According to Kristenson’s Radiological criteria 
out of 28; 23 (82.1%) patients have good result, 4 
(14.3%) patients have fair result and 1 (3.6%) patient has 
poor result. Similarly Khandelwal h. et al.[16 in their study 
recorded Good result in 85% patients & Fair result in 
15% patients who were treated operatively. 

There are several limitations of our study. The 
results of this study may be limited by measurement 
error. The physical measurements may be subject to 
both, observer’s errors and patient variability. Observer’s 
errors can arise from inconsistencies during the 
recording and reporting of measurements, including; 
variations in the placement of equipment. The study was 
conducted by a single observer hence there was no 
inter-observer bias. Patient variations however, may 
arise from the patient altering their effort or position 
when performing the physical assessments, or by 
reporting a better or worse functional score in response 
to external influences unrelated to their ankle at the time 
of completing the score.  

The study is also limited to patients having 
surgical fixation for their fracture. These results therefore, 
cannot necessarily be compared to the outcomes 
achieved with non-operative Management or other 
modalities of treatment. 

V. Conclusion 

Operative treatment for trimalleolar fractures 
results in good functional, and radiographic outcomes 
postoperatively. Anatomical reduction of the fracture is 

associated with better functional outcomes. Early 
treatment without delay, anatomic reduction, and 
fracture fixation, stringent post-operative mobilization, 
and rehabilitation should help improve outcomes in a 
trimalleolar fracture. 

References Références Referencias 

1. Shelton Marvin L. Complication of fractures and 
dislocation of the ankle. In: Complications in 
orthopaedic surgery, Chapter 23, 3rd edn, Vol.I, edt. 
EPPS, Charles H, Philadelphia: J.B. Lippincott 
Company, 1994; 595-648pp. 

2. Beris AE, Kabbani KT, Xenakis TA, Mitsionis G, 
Soucacos PK, Soucacos PN. Surgical treatment of 
malleolar fractures – a review of 144 patients. 
ClinOrthop  Related  Research,  1997  Aug;  341: 
90-98. 

3. Weber MJ. Ankle fractures and dislocations. In: 
Operative Orthopaedics, Chapter-50, 2nd edn., 
Vol.3, Ed. Chapman MW, Madison M. Philadelphia: 
J.B. Lippincott Company, 1993; 731-748pp. 

4. Baird RA and Jackson ST. Fracture of the distal part 
of fibula with associated disruption of the deltoid 
ligament. J Bone Joint Surg, 1987; 69A: 1346-52. 

5. Lash, N., Horne, G., Fielden, J. and Devane, P. 
(2002) Ankle Fractures: Functional and Lifestyle 
Outcomes at 2 Years. ANZ Journal of Surgery, 72, 
724-730. 

6. Court-Brown, C.M. and Caesar, B. (2006) 
Epidemiology of Adult Fractures: A Review. Injury, 
37, 691-697. http:// dx.doi.org/ 10.1016/ j.injury. 
2006.04. 130 

7. Bugler, K.E., White, T.O. and Thordarson, D.B. 
(2012) Focus on Ankle Fractures. The Journal of 
Bone and Joint Surgery, 94, 1107-1112. 

8. Lawrence SJ and Botte MJ. The sural nerve in the 
foot and ankle: an anatomic study with clinical and 
surgical implications. Foot Ankle Int 1994; 15(9): 
490–494. 

9. Olerud C and Molander H. A scoring scale for 
symptom evaluation after ankle fracture. Arch 
Orthop Trauma Surg 1984; 103(3): 190–194. 

 
 

 
  

  
 

 
 

 

22

Y
e
a
r

20
21

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 
V
ol
um

e 
X
X
I 
Is
su

e 
I 
V
er
sio

n 
I

  
 

(
DDDD
)

H

© 2021 Global Journals

The Functional and Radiographic Outcome of Fixation of Trimalleolar Fracture: A Prospective Study

]

10. Bargon G. Ro¨ntgenmorphologische gradeinteilung 
der posttraumatischen arthrose im oberen
sprunggelenk. Hefte Unfallheilkd 1978; 133: 28–34.

11. Joy G, Patzakis MJ, Harvey JP Jr. Precise evaluation 
of the reduction of severe ankle fractures. J Bone 
Joint Surg Am 1974; 56:979-93.

12. Weening B, Bhandary M. Predictors of Functional 
Outcome Following Transsyndesmotic Screw 
Fixation of Ankle Fractures. Journal of Orthopaedic 
Trauma 2005, 19(2): 102-108.

13. Kortenkangas TH, Pakarinen HJ, Savola O, 
Niinimaki J, Lepojarvi S, Ohtonen P et al.,
Syndesmotic Fixation in Supination-External 
Rotation Ankle Fractures: A Prospective



 
 

      
 

 

 
 

 
 
 
 
 

(Figure-1):
 
Skin marking showing the incision for the posterolateral approach in between the tendon of tendoachilles 

and the posterior border of the fibula.

(Figure 2):
 
Deep soft tissue interval for posterior malleolus

 
exposure in between peroneus muscles laterally (broad 

white
 
arrow) and the flexor hallucis longus (narrow white arrow). 
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Case 2 

                   
Pre-op X-Ray                                                               CT-Scan

 

Post- op X- ray

Functional Outcome
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(Table 1)

 A score of 90 to 100 is considered Excellent; 70 to 89 - Good; 50 to 69 points - Fair and less than 50 is 
considered Poor. 

 
Table 2:

 
Kristenson’s criteria[11].

 
S.N

 
GOOD

 1.
 

Talus- Correctly Placed
 2.

 
Medial malleolus – No displacement or fracture gap of less than 2mm

 3.
 

Lateral malleolus- negligible lateral displacement and up to 2mm of posterior displacement
 4.

 
Posterior malleolus -upward displacement of less than 2mm

 
  

FAIR
 1.

 
Talus- Correctly Placed

 2.
 

Medial malleolus – No displacement or fracture gap of less than 2mm
 3.

 
Lateral malleolus- negligible lateral displacement and up to 2mm of posterior displacement

 4.
 

Posterior malleolus -upward displacement of less than 2mm
 

 
POOR

 1.
 

Talus- Correctly Placed
 2.

 
Medial malleolus – No displacement or fracture gap of less than 2mm

 3.
 

Lateral malleolus- negligible lateral displacement and up to 2mm of posterior displacement
 4.

 
Posterior malleolus -upward displacement of less than 2mm
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 Abstract-

 
Aim:

 
To evaluate the use of posterior instrumentation with transpedicular screw and 

connecting rods in management of post-traumatic unstable thoracolumbar spine fractures.
 Methods:

 
20 patients with post-traumatic instability of thoracolumbar spine were included in our 

study. The spinal stability was assessed by the thoracolumbar injury severity scoring. All patients 
underwent an open reduction internal fixation by the posterior approach. The localisation of 
pedicles was done using intraoperative imaging. The assessment of neurological status of the 
patients was done using the ASIA grading scale and other complications were assessed and 
noted up to 6 months.

 Results:
 
20 patients with unstable thoracolumbar injuries were managed with pedicle screws and 

rods. Males
 
were affected more than Females. The most common type was AO Type A and L1 

was the level most affected. None of the patients deteriorated after surgery. 15 patients with 
incomplete cord injury showed at least one frankel grade improvement. 4 patients with

 
complete 

cord injury showed no improvement.
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Posterior Instrumentation with Transpedicular 
Screw and Connecting Rods in the 

Management of Unstable Thoracolumbar 
Fractures

Clevio Desouza α & Amit Kale σ

Abstract- Aim: To evaluate the use of posterior instrumentation 
with transpedicular screw and connecting rods in 
management of post-traumatic unstable thoracolumbar spine 
fractures. 

Methods: 20 patients with post-traumatic instability of 
thoracolumbar spine were included in our study. The spinal 
stability was assessed by the thoracolumbar injury severity 
scoring. All patients underwent an open reduction internal 
fixation by the posterior approach. The localisation of pedicles 
was done using intraoperative imaging. The assessment of 
neurological status of the patients was done using the ASIA 
grading scale and other complications were assessed and 
noted up to 6 months. 

Results: 20 patients with unstable thoracolumbar injuries were 
managed with pedicle screws and rods. Males were affected 
more than Females. The most common type was AO Type A 
and L1 was the level most affected. None of the patients 
deteriorated after surgery. 15 patients with incomplete cord 
injury showed at least one frankel grade improvement. 4 
patients with complete cord injury showed no improvement. 
The mean kyphotic angle by Cobb’s method was 20.8 degree 
on admission, 4.6 degree post-operatively and 6.1 degree at 
latest follow-up. Average anterior vertebral body height at the 
time of admission was 52%, post-operatively it was 85% and at 
final follow-up it was 80%. There was 1 case of screw mal-
positioning and 3 patients developed bed sores. 

Conclusion: Pedicle screw fixation with connecting rods is a 
useful choice for thoracolumbar injuries for achieving 
reduction and stability, without affecting extra motion of 
segments. 
Keywords: pedicle screws, thoracolumbar injuries. 

I. Introduction 

pinal trauma is one of the leading problems in 
orthopaedic practice, more so in the modern era 
where the individuals are more at risk due to high 

energy trauma [1]. Thoracolumbar spinal segment is the 
second most common involved segment after cervical 
segment in spinal injuries [2]. There is concentration of 
these injuries at the thoracolumbar junction, with its 
occurrence being such that 60 % is between T12 and L2 
[3]. 15 to 20% patients with fracture at thoracolumbar 
level have associated neurological injury [4]. 
 
 
Author α: e-mail: ceviod@gmail.com 

The treatment options available for unstable 
thoracolumbar spine fractures and fracture dislocations 
of the spine have long been controversial. Many authors 
according to their understanding, advised non-operative 
treatment, but later their studies emphasized the 
advantage of Open reduction internal fixation with 
posterior instrumentation [2, 5, 6]. Historically, 
thoracolumbar fractures have been treated with 
immobilization for a period of 8-12 weeks [6].This mode 
of treatment is accompanied with complication due to 
recumbence. It is very labour intensive, cost of therapy 
in terms of hospital hours used, bed occupancy and 
care by trained personnel is very high. In a country like 
India, where there is acute shortage of hospital facilities 
and trained manpower, conservative management, 
more often than not, end up as benign neglect, so there 
is an urgent need for exploring possibilities of surgical 
stabilization, early mobilizations and rehabilitation of 
patients. 

Internal fixation and stabilization of spinal lesion 
allows early mobilization of all patients, regardless of 
neurological deficit, while protecting the neurological 
structures from further injury and enhancing their 
recovery [7]. Surgical treatment can be anterior, 
posterior or combined approach. As most orthopaedic 
and spinal surgeons are more experienced in posterior 
approach and at the same time this approach requires 
less operative time with less blood loss, hence a safe 
alternative [8]. If an incomplete neurological deficit 
exists, significant residual neural compression is 
documented and when treatment is carried out 3 weeks 
later anterior approach can be considered [9,10]. 
Historically, Harrington hook rod construct or its 
modifications have been extensively studied [11]. The 
main disadvantage of these instruments is that it spans 
5-6 spinal segments [12]. Hence, newer options, 
especially pedicle screw plate or rod constructs which 
provide short segment immobilization have gained 
popularity [13]. 

The goal of surgery is to achieve stability, to 
correct deformity, early mobilization, to expedite post-
operative recovery and to decrease pseudo-arthrosis 
[14]. The pedicle screw plate or rod construct helps to 
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achieve all these [15]. In this study, we have stabilized 
cases of thoraco-lumbar unstable spinal lesions with 
pedicular screw and rod fixation. Pedicle screw system 
has gained much popularity in recent times. 

II. Objectives 

1. To study the efficacy of pedicular screw and rod 
fixation system in achieving stabilization in 
thoracolumbar fractures of spine. 

2. To determine the commonest mechanism, level, 
and type of fracture and to study radiological and 
clinical outcome. 

3.
 

To facilitate early mobilization of patients and thus 
help in easy nursing care

 
of the patient, in order to 

recreate a stable, pain free spinal column.
 

III.
 

Material and Methods
 

20 cases were assessed during the study 
period of 12 months between June 2019 to June 2020. 
All the patients underwent treatment according to 
protocol. The patients were assessed in the emergency 
department and after initial investigations, and 
haemodynamic stabilization patients were assessed 
neurologically in detail. All the patients had their routine 
radiographs done along with MRI and CT scans. The 
pre-operative neurological status was graded on the 
basis of ASIA scale grading. It was also used to assess 
post-operative recovery and follow-up. The indication for 
the surgery was instability for which instrumentation was 
needed to restore spinal stability or to protect 
neurological elements.

 

a)
 

Inclusion criteria
 

1.
 

Age group >18yrs.
 

2.
 

Traumatic thoracolumbar fractures.
 

3.
 

Unstable fractures with or without neurological 
deficits.

 

b)
 

Exclusion criteria
 

1.
 

Age < 18 yrs.
 

2.
 

Traumatic cervical spine fractures and sacral spinal 
fracture.

 

3.
 

Spinal instability due to congenital
 

spinal 
abnormality.

 

4.
 

Patients not willing for surgery.
 

5.
 

Medically unfit for surgery. 
 

c)
 

Preoperative work up
 

1.
 

Plain radiograph (static and dynamic wherever 
necessary)

 

i.
 
Anteroposterior views.

 

ii.
 
Lateral views.

 

To assess extent of degeneration, instability, 
mechanism of injury, fracture

 

pattern and its severity 
and canal compromise or deformity.

 
 

2. Magnetic resonance imaging (MRI) was useful in 
determining 

i. The condition of the spinal cord following trauma 
ii. Any soft tissue encroachment (intervertebral disc) of 

the spinal Cord. 

d) Instruments 
− General spinal instruments. 
− Mastoid retractors. 
− Cobb’s elevator. 
− Trocar with stopper. 
− Pedicle Centralizers. 
− Pedicle probe. 
− Tap 5.5 mm and 6.25 mm. 
− Pedicle sound. 
− Rod contouring template. 
− Cam action bending device. 
− Rod cutter. 
− Rod holder, rod pusher. 
− Combined insertion device for inner screw and outer 

nut. 
− Rod stabilizer. 
− Distractor self-holding. 
− Hex screw driver, 
− Socket wrench for outer nut, cannulated with T-

Handle. 

e) Procedure  
Prophylactic intravenous antibiotics were given 

preoperatively. In supineposition general anaesthesia 
with endotracheal intubation was administered. The 
patient was put in prone position on a 4 poster frame 
encouraging morelordosis. Care being taken to keep the 
nipples in females and the scrotum in males from free 
from pressure. This position avoids venous stasis and 
decreases intra-abdominal pressure, thus reducing 
venous bleeding. All bony prominences were padded. 
The skin, subcutaneous tissues, and paraspinal 
muscles down to the level of lamina were infiltrated with 
1:50000 epinephrine solution to minimize bleeding. A 
posterior midline incision was made centering over the 
involved spinal unit and extending 2 levels above and 
below. The incision was deepened to expose posterior 
elements of the vertebrae one level above and one 
below the injury. The dissection was carried laterally to 
the tips of the transverse processes, maintaining 
meticulous homeostasis. The pedicles were identified, 
by identifying the point of convergence of a horizontal 
line along centre of transverse process and vertical line 
along centre of superior facet. Using a rongeur cortical 
bone was removed around the pedicle entry point. Pilot 
hole is made with use of sharp Trocar with stopper. 
Centralizers or Blunt Kirschner wires were placed into 
the pedicle and their position was confirmed under 
image intensifier on both anteroposterior and lateral 
views. Pedicle probe was passed with rotating it over 30 
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degrees clockwise and anticlockwise so it entered the 
pedicle at the region of least resistance which is the 
centre of the pedicle. The depth of the pedicle was 
confirmed with probe by the markings on it and 
confirming its position by passing it to 80% of its depth. 
Now the pedicles were tapped with 5.5mm or 6.25mm 
taps depending on appropriate size. The pedicle was 
probed in all four quadrants with a pedicle sound to 
make sure that solid tube of bone exists and violation of 
pedicular cortex has not occurred and the screws of 
appropriate lengths were selected and inserted into the 
pedicles with help of monoaxial or polyaxial inserter 
depending on the implant used. During insertion the 
positions of the screws were checked with image 
intensifier in both anteroposterior and lateral views. A 
rod contouring template is placed into the slots of the 
implants. The template is shaped to reflect the natural 
curve of spine. A under contoured rod was used to 
create distraction-extension assembly. The appropriate 
sized rods (10mm) were selected and contoured using 
cam action bending instrument to match the template. 
The rods were held with self-locking, long rod holder 
and aligned and placed over the slots on the implant 
placed. A rod pusher straight or curved can be used to 
push the rod into implant slots. The rod is fixed by 
inserting the inner screw and outer nut with help of 
combined insertion device for inner screw and outer nut 
by gently aligning the inner screw with inner threads of 
the screw. Use 1-2 counter clockwise turns to engage 
inner threads. A slight click will confirm proper alignment 
of screws. The inner screw is rotated clockwise to 
engage 2-3 threads and is not tightened at this stage. 
Holding the inserter for inner screw in position the 
inserter for the outer nut is disengaged from the ball 
catch holding it and outer nut is lowered and aligned 
and inserted by rotating clockwise to engage 2-3 
threads only and is not tightened, the combi inserter is 
disengaged by lifting it clean and the assembly is 
inspected to ensure the threads are properly engaged. 
All outer and inner screws are similarly inserted over the 
implant and the assembly is constructed. Using angled 
spreader, distraction is applied by placing the prongs of 
spreader straddling the rod and in contact with the head 
of the implant. Adequate distraction is applied for 
correction of deformity and the inner screw is tightened 
with long hex screw driver. A thorough homeostasis was 
achieved and the wound was closed in layers over 
drain. Clean dressing was applied. 

f) Post- operative treatment 
All the patients were given post- operative 

intravenous antibiotics for 5 days. They were switched 
over to oral antibiotics till suture removal. Physiotherapy 
was started from first day post operatively. Sutures were 
removed on fourteenth day. On the second day patients 
were allowed to roll from side to side. They were allowed 
to sit up and were mobilized on a wheel chair after 

application of KT brace on fifth post-operative day. A 
close watch was kept for any improvement or 
deterioration in the neurological status. 

g) Follow up 
All the patients were followed up at interval of 

6th week, 12th week and at 6months on each follow up 
clinical, radiological & neurological examination was 
done to assess spinal stability. 

IV. Results 

• Age and Sex Distribution
 

 
AGE MALES FEMALES 
<20 3 0 

21-30 3 0 
31-40 5 1 
41-50 5 1 
51-60 2 0 

In this series 18 (90%) patients were male and 2 
(10%) were female patients. 3 (15%) patients were 
below 20 years, 3 (15%) were in the 21-30 age group 
and 6(30%) were in the 31-40 age group, 6(30%) were in 
41-50 age group and 2(10%) were in 51-60 age group.

 

•
 

Type of Fracture
 

 

CLASSIFICATION
 

NO. OF 
CASES

 PERCENTAGE
 

A 16
 

80
 

B 3 15
 

C 1 5 

In this series there were 16 (80%) of type A 
fractures, 3 (15%) of type B and 1(5%) with type C 
fractures.

 

•
 

Level of Injury
 

  

LEVEL
 

NO. OF PATIENTS
 

PERCENTAGE
 

T11
 

0 0 
T12

 
7 35

 

L1 8 40
 

L2 5 25
 

In this series we had 7(35%) patients with 
fracture at T12 level, 8(40%) patients with fracture at L1 
level, and 5(25%) patients with fracture at L2 level.

 

•

 
Mean Kyphotic Angle

 
 

PRE-OPERATIVE
 

20.8 DEGREES
 

3 MONTHS
 

4.6 DEGREES
 

6 MONTHS
 

6.1 DEGREES
 

In our series the mean kyphotic angle was 20.8° 
at admission, 4.6° at 3 months

 

follow up and 6.1° at 6 
MONTHS follow up. A significant correction in kyphotic 
deformity after posterior spinal stabilization with pedicle 
screws and rod system was observed.
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• Anterior Vertebral Body Height 
In our study, average anterior vertebral body 

height was 52%, post op was 85% and at 6 months 
follow up was 80%. 
• Complications 

In our series 3 (15%) patients had pressure 
sores and were treated accordingly. No patient had 
superficial wound infection. 1(5%) patient had mal-
positioning of the screw but developed no neurological 
complications due to it. 

V. Discussion 

• Age and Sex Distribution 
In our study we had 90% males and 10% female 

patients. The average age was 36.6 years and more 
common in the third and fourth decade. Gregory F. 
Alvine et al in their study found that average age was 31 
years, with a male predominance [16]. Nasser M.G et al 
in their study found that average age was 28.8 years 
with a male predominance [17]. Rick C. Sasso et al, in 
their study had 77% males and 23% females with a 
mean age of 34 years [18]. Razak M et al in their study 
found that average was 30 years with a male 
predominance [19]. 

• Mode of Injury 
In our study we noted fall from a height in 80% 

patients as the most common mode of injury and was 
mainly the result of work injury. Road traffic accident 
was the second commonest cause 15% of patients and 
fall of heavy object in 5%. Nasser M.G et al in his study 
noted that the main cause of injury was fall from a height 
and road traffic accident was the second commonest 
[17]. Gregory F. Alvine et al noted that in 52% of patients 
injuries resulted from fall from a height, in 39% patients 
due to road traffic accidents and 9% due to fall of heavy 
objective [16]. Razak M, et al in his study noted that 
69% of injuries were caused from fall from height, 31% 
due to road traffic accident [19]. 

• Classification Type 
In our series we found 80% of patients with AO 

Type-A fractures, 15% with AO Type-B fractures and 5% 
with AO Type-C fractures. Nasser M.G et al in their study 
noted 76% of patients with Type-A, 8% with Type-B and 
16% with Type-C [17]. Rick C.Sasso et al noted that 
62.5% had AO Type-B and 37.5% had AO Type-A 
fractures [19]. Gregory F.Alvine et al noted that Type-B 
fractures were seen in 57.5% of patients Type-A in 
22.5% and 20% Type-C [16]. 

• Neurological Status  
In this study 4(20%)patients were of grade A, 4 

(20%) were grade C,and12(60%) were grade D at 
admission and at latest follow up 15 cases showed at 
least 1 ASIA Grade improvement. 

Nasser M.G et al. noted that patients who had 
neurological deficits showed atleast 1 grade 

improvement at latest follow up [17]. Gregory F Alvine et 
al noted that neurological improvement was seen in 50% 
of cases with 40% improving with 1 grade and 20% with 
2 grades and none had decrease in neurological level 
[16]. Rick C.Sasso et al., in their study noted that all 
patients with incomplete neurological deterioration 
improved at least by 1 grade [19]. Razak M et al noted 
that 64.4% of those with incomplete lesions showed an 
improvement of at least 1 grade [18].  
• Radiological Parameters 

In our series the mean kyphotic angle by 
Cobb’s method was 20.8° on admission, 4.6° post 
operatively and 6.1° at latest follow-up. Nasser M.G et al 
noted the kyphotic angle was 23.6° on admission, 7° 
post –operatively and 11.5° at latest follow-up [17]. 
Gregory F. Alvine et al noted that sagittal plane 
angulation was 12° pre operatively, 1° post operatively 
and 6° at follow-up [16]. Rick C.Sasso et al noted that 
the kyphotic angle was 17.6° pre operatively, 3.5° post 
operatively and 11.6° at latest follow up [19]. Razak M. 
et al. noted that the average kyphotic angle was 20° pre 
operatively, 7° post operatively and 9° at latest follow up 
[18]. 

• Time Duration 

In our series the duration from injury to 
admission was a mean of 1.90 days, from injury to 
surgery was 3.85 days and average hospital stay was 
17.2 days. Rick C.Sasso et al noted in their study that 
average time interval between time of injury to time of 
surgery was 4 days and mean hospital stay was 16 days 
[19]. Razak M et al noted that average time duration to 
surgery was 5.6 days and average hospital stay was 24 
days [18]. 

• Complications
 

In our study we had 3 patients with pressure 
sores and no patient with superficial wound infection. 1 
case of misplacement of pedicle screws was noted. No 
neurologic complications were noted in the patient with 
misplacement of screws. As the literature suggests only 
0-1%complication rate in patients with misplacement of 
screws, no revision surgery was undertaken.

 

Khan. I et al in their study noted that there was 1 
patient with superficial

 
wound infection, and 1 patient 

with deep vein thrombosis [20]. Razak M et al noted 2 
instances of hardware loosening and 3 misplaced 
pedicle screws [19].

 
 

VI.
 

Conclusion
 

This study was conducted to assess the 
Radiological, Neurological and Clinical outcome of 
surgical management of thoracolumbar fracture spine 
with pedicle screws and rod system.
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We conclude: 
1. Thoracolumbar spine fractures are more common in 

the 3rd and 4th decade of life with male 
predominance due to outdoor activities. 

2. The commonest mode of injury was fall from a 
height. 

3. Management of thoracolumbar spine fractures 
requires careful pre-operative planning, patient 
selection, neurological evaluation and meticulous 
intra-operative care and post-operative rehabilitation 
including detailed counselling for good functional 
outcome. 

4. The posterior midline approach provides adequate 
exposure and direct visualization. 

5. Pedicle screw fixation should be done as early as 
possible in order to facilitate neurological recovery, 
help in good nursing care and early mobilization of 
the patient and to prevent deterioration of the 
neurological status. 

6. Pedicle screw instrumentation provides less surgical 
exposure, correction of deformity and better 
stabilization, of one motion segment above and 
below the fracture. It provides fixation and 
stabilization of all the three columns. So 
stabilization, reduction and decompression using 
pedicle screws and rods helps in stabilization of 
unstable fractures and helps in further neurologic 
recovery of the patient. 

7. Early surgical intervention helped in good 
neurological recovery. 

References Références Referencias 

1. Jens R. Chapman Sohail K Mirza H. Rockwood and 
Green Fractures in Adults. Lippincott Williams and 
Wilkins, 5th edition; Vol. 2: 1295-1466. 

2.
 

Blick EM. Source of orthopaedics Baltimore. 
Williams and Wilkins, 1948; 236-238.

 

3.
 

Riggins RS. Kraus JF. The risk of neurological 
damage with fractures of the vertebrae. Journal of 
Trauma 1977; 126-133.

 

4.
 

Benson DR. Keenen TL. Evaluation and Treatment 
of Trauma to the Vertebral Column. Journal of Bone 
and Joint Surgery 1990; 39: 577-588.

 

5.
 

Marvin R Leventhal. Fracture, dislocations, and 
fracture dislocation of spine, chapter 35, vol 2 10th 
edition. Edt Canale S. Terry Missouri, Mosby 2003; 
1597-1690.

 

6.
 

Gunmann L. The treatment and rehabilitation of 
patients with injuries of spinal cord. In Cope 2; Edn: 
Medical history of the second world war: Surgery, 
London 1953, His Majesty Stationary office.

 

7.
 

Rae R Jacobs, Michael P. Casey. Surgical 
management of thoracolumbar spine injuries. 
Clinical Orthopaedics and related research 1984; 
189: 22- 34.

 

8. Danisa OA, Shaffrey CI, Jane JA. Surgical 
approaches for correction of unstable 
thoracolumbar burst fracture: A retrospective 
analysis. J Neurosurgery 1995; 83 :977.133 

9. Southwick WO, Robinson RA. Surgical approaches 
to vertebral bodies in cervical and lumbar region. 
JBJS Am 1957; 39(A): 631-644. 

10. John P. Kostuk. Anterior fixation for fractures of 
thoracic and lumbar spine with or without 
neurological involvement. Clinical Orthopaedic and 
Related Research 1984; 189: 103-115. 

11. Harrington PR. Surgical instrumentation for 
management of scoliosis. JBJS, 1960; 92: 1448. 

12. Gestzbeni SD. Mac Michel LD Tile M. Harrington 
instrumentation as a method of fixation of fractures 
of the spine - a critical analysis of deficiencies. 
Journal of Bone and Joint surgery Br. 1982; 64: 526-
9. 13. 

13. Yuan HA, Garfin SR, Dickman CA. Mardjetko SM. A 
historical cohort study of pedicle screw fixation in 
thoracic lumbar and sacral spinal fusion. Spine 
1994; 19: 2279(S)-2296(S). 

14. V. M. Thomson, Arun B, Anwar Marthya. 
Thoracolumbar vertebral fractures- A review of 
literature. J Orthopaedics 2004; 1(2): 4. 

15. Boos N, Webb JK. Pedicle screw fixation in spinal 
disorders: a European view. Eur Spine J. 1997; 6(1): 
2-18. 

16. Gregory F Alvine, James M Swain, Marc A Asher, 
Douglas C Burton. Treatment of thoracolumbar 
burst fractures with variable screw placement or 
Isola instrumentation and arthrodesis: case series 
and literature review. Journal of Spinal Disorders & 
Techniques; 09/2004; 17(4):251-64. 

17. Nasser R, Yadla S, Maltenfort MG, Harrop JS, 
Anderson DG, Vaccaro AR, et al: Complications in 
spine surgery. A review. J Neurosurg Spine 13:144–
157, 2010. 

18. Razak M, Mahmud M, Mokhtar SA, Omar A. 
Thoracolumbar fracture--dislocation results of 
surgical treatment. Med J Malaysia. 2000 Sep; 55 
Suppl C: 14-7. 

19. Rick C Sasso. Diagnosis and Management of 
thoracolumbar spine fractures. Inst course Lect 
2004; 53:359-73. 

20. Khan I H and Henfdtrg K G. Thoraco lumbar spine 
fractures and various approaches of treatment. J 
Trauma 2011; 3(2):34-39. 

 
 

31

Y
e
a
r

20
21

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 
V
ol
um

e 
X
X
I 
Is
su

e 
I 
V
er
sio

n 
I

  
 

(
DDDD
)

H

© 2021 Global Journals

Posterior Instrumentation with Transpedicular Screw and Connecting Rods in the Management of 
Unstable Thoracolumbar Fractures



 
 

 
 

 
 
 
 
 
 
 
 
 
 

Global Journals Guidelines Handbook 2021 

www.GlobalJournals.org



Memberships  

Introduction 

 

The primary objective is to recognize the leaders in research and scientific fields of the current era with a global 

perspective and to create a channel between them and other researchers for better exposure and knowledge 

sharing. Members are most eminent scientists, engineers, and technologists from all across the world. Fellows are 

elected for life through a peer review process on the basis of excellence in the respective domain. There is no limit 

on the number of new nominations made in any year. Each year, the Open Association of Research Society elect 

up to 12 new Fellow Members. 

I

© Copyright by Global Journals | Guidelines Handbook

FMRC/AMRC is the most prestigious membership of Global 

Journals accredited by Open Association of Research Society, 

U.S.A (OARS). The credentials of Fellow and Associate 

designations signify that the researcher has gained the 

knowledge of the fundamental and high-level concepts, and is a 

subject matter expert, proficient in an expertise course covering 

the professional code of conduct, and follows recognized 

standards of practice. The credentials are designated only to the 

researchers, scientists, and professionals that have been 

selected by a rigorous process by our Editorial Board and 

Management Board.

Associates of FMRC/AMRC are scientists and researchers 

from around the world are working on projects/researches 

that have huge potentials. Members support Global Journals’ 

mission to advance technology for humanity and the 

profession.

FELLOW OF MEDICAL RESEARCH COUNCIL is the most prestigious membership of Global Journals. It is an award 

and membership granted to individuals that the Open Association of Research Society judges to have made a 

'substantial contribution to the improvement of computer science, technology, and electronics engineering.



Benefit
 

To the institution 
Get letter of appreciation 
Global Journals sends a letter of appreciation of author to the Dean or CEO of the University or Company of which 

author is a part, signed by editor in chief or chief author. 

 

Exclusive Network 
Get access to a closed network 

 

 

Certificate 
Certificate, LoR and Laser-Momento 

 

 Designation 
Get honored title of membership 

 

Recognition on the Platform 
Better visibility and citation 

  

Career Credibility Exclusive Reputation  

      

Career Credibility Exclusive Reputation 

Career Credibility Exclusive Reputation 

Reputation Career Credibility 

II

© Copyright by Global Journals | Guidelines Handbook

A FMRC member gets access to a closed network of Tier 1 researchers and 
scientists with direct communication channel through our website. Fellows can 
reach out to other members or researchers directly. They should also be open to 
reaching out by other.

Fellows receive a printed copy of a certificate signed by our Chief Author that may 
be used for academic purposes and a personal recommendation letter to the dean 
of member's university.

Fellows can use the honored title of membership. The “FMRC” is an honored title 
which is accorded to a person’s name viz. Dr. John E. Hall, Ph.D., FMRC or William 
Walldroff, M.S., FMRC.

All the Fellow members of FMRC get a badge of "Leading Member of Global Journals" on the Research 
Community that distinguishes them from others. Additionally, the profile is also partially maintained by our team for 
better visibility and citation. All fellows get a dedicated page on the website with their biography.



Unlimited forward of Emails 

    

 

Premium Tools 
Access to all the premium tools 

 
Conferences & Events 
Organize seminar/conference 

 
Early Invitations 
Early invitations to all the symposiums, seminars, conferences 

      

Future Work 
Get discounts on the future publications 

 

Financial
 

Career  

Reputation
 

Career
 

Credibility
 

Financial  

Financial  Career Credibility 

Exclusive       

III

© Copyright by Global Journals | Guidelines Handbook

Fellows receive discounts on the future publications with Global Journals up to 60%. Through our recommendation
programs, members also receive discounts on publications made with OARS affiliated organizations.

Fellows get secure and fast GJ work emails with unlimited storage of emails that 
they may use them as their primary email. For example, 
john [AT] globaljournals [DOT] org.

To take future researches to the zenith, fellows receive access to all the premium 
tools that Global Journals have to offer along with the partnership with some of the 
best marketing leading tools out there.

Fellows are authorized to organize symposium/seminar/conference on behalf of Global Journal Incorporation 
(USA). They can also participate in the same organized by another institution as representative of Global Journal. 
In both the cases, it is mandatory for him to discuss with us and obtain our consent. Additionally, they get free 
research conferences (and others) alerts.

All fellows receive the early invitations to all the symposiums, seminars, conferences and webinars hosted by 
Global Journals in their subject.



And Much More 
Get access to scientific museums and observatories across the globe 

 

Access to Editorial Board 
Become a member of the Editorial Board 

Reviewers 
Get a remuneration of 15% of author fees 

 
Publishing Articles & Books 
Earn 60% of sales proceeds 

Financial  Exclusive 

Financial  

Career

 

Credibility

 

Exclusive

 

Reputation

 

IV

© Copyright by Global Journals | Guidelines Handbook

Fellows can publish articles (limited) without any fees. Also, they can earn up to 
70% of sales proceeds from the sale of reference/review 
books/literature/publishing of research paper. The FMRC member can decide its 
price and we can help in making the right decision.

Fellow members are eligible to join as a paid peer reviewer at Global Journals Incorporation (USA) and can get a 
remuneration of 15% of author fees, taken from the author of a respective paper.

Fellows and Associates may join as a member of the Editorial Board of Global Journals Incorporation (USA) after 
successful completion of three years as Fellow and as Peer Reviewer.

All members get access to 5 selected scientific museums and observatories across the globe. All researches 
published with Global Journals will be kept under deep archival facilities across regions for future protections and 
disaster recovery. They get 10 GB free secure cloud access for storing research files.



 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

 

 

 

The primary objective is to recognize the leaders in research and scientific fields of the current era with a global 

perspective and to create a channel between them and other researchers for better exposure and knowledge 

sharing. Members are most eminent scientists, engineers, and technologists from all across the world. Associate 

membership can later be promoted to Fellow Membership. Associates are elected for life through a peer review 

process on the basis of excellence in the respective domain. There is no limit on the number of new nominations 

made in any year. Each year, the Open Association of Research Society elect up to 12 new Associate Members. 

 
 

V

© Copyright by Global Journals | Guidelines Handbook

ASSOCIATE OF MEDICAL RESEARCH COUNCIL is the membership of Global Journals awarded to individuals that 

the Open Association of Research Society judges to have made a 'substantial contribution to the improvement of 

computer science, technology, and electronics engineering.



 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

 

 

Benefit
 

To the institution 
Get letter of appreciation 

 

Exclusive Network 
Get access to a closed network 

 

 

Certificate 
Certificate, LoR and Laser-Momento 

 

 Designation 
Get honored title of membership 

 

Recognition on the Platform 
Better visibility and citation 

  

Career Credibility Exclusive Reputation  

      

Career Credibility Exclusive Reputation 

Career Credibility Exclusive Reputation 

Reputation Career Credibility 

 

Global Journals sends a letter of appreciation of author to the Dean or CEO of the University or Company of which 

author is a part, signed by editor in chief or chief author. 

 

 

VI

© Copyright by Global Journals | Guidelines Handbook

A AMRC member gets access to a closed network of Tier 2 researchers and 
scientists with direct communication channel through our website. Associates can 
reach out to other members or researchers directly. They should also be open to 
reaching out by other.

Associates receive a printed copy of a certificate signed by our Chief Author that 
may be used for academic purposes and a personal recommendation letter to the 
dean of member's university.

Associates can use the honored title of membership. The “AMRC” is an honored 
title which is accorded to a person’s name viz. Dr. John E. Hall, Ph.D., AMRC or 
William Walldroff, M.S., AMRC.

All the Associate members of AMRC get a badge of "Leading Member of Global Journals" on the Research 
Community that distinguishes them from others. Additionally, the profile is also partially maintained by our team for 
better visibility and citation.



 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

 

 

GJ Account 
Unlimited forward of Emails 

    

 

Premium Tools 
Access to all the premium tools 

 
Conferences & Events 
Organize seminar/conference 

 
Early Invitations 
Early invitations to all the symposiums, seminars, conferences 

      

Future Work 
Get discounts on the future publications 

 

Financial
 

Career  

Reputation
 

Career
 

Credibility
 

Financial  

Financial  Career Credibility 

Exclusive 

 

 

 

 

 

 

 
      

VII

© Copyright by Global Journals | Guidelines Handbook

Associates receive discounts on future publications with Global Journals up to 30%. Through our recommendation 
programs, members also receive discounts on publications made with OARS affiliated organizations.

Associates get secure and fast GJ work emails with 5GB forward of emails that 
they may use them as their primary email. For example, 
john [AT] globaljournals [DOT] org.

To take future researches to the zenith, fellows receive access to almost all the 
premium tools that Global Journals have to offer along with the partnership with 
some of the best marketing leading tools out there.

Associates are authorized to organize symposium/seminar/conference on behalf of Global Journal Incorporation 
(USA). They can also participate in the same organized by another institution as representative of Global Journal. 
In both the cases, it is mandatory for him to discuss with us and obtain our consent. Additionally, they get free 
research conferences (and others) alerts.

All associates receive the early invitations to all the symposiums, seminars, conferences and webinars hosted by 
Global Journals in their subject.



 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

 

 

 

Reviewers 
Get a remuneration of 15% of author fees 

 
Publishing Articles & Books 
Earn 60% of sales proceeds 

Financial  Exclusive 

Financial  

And Much More 
Get access to scientific museums and observatories across the globe 

    

 

 

 

VIII

© Copyright by Global Journals | Guidelines Handbook

Associates can publish articles (limited) without any fees. Also, they can earn up to 
30-40% of sales proceeds from the sale of reference/review 
books/literature/publishing of research paper

Associate members are eligible to join as a paid peer reviewer at Global Journals Incorporation (USA) and can get a 
remuneration of 15% of author fees, taken from the author of a respective paper.

All members get access to 2 selected scientific museums and observatories across the globe. All researches 
published with Global Journals will be kept under deep archival facilities across regions for future protections and 
disaster recovery. They get 5 GB free secure cloud access for storing research files.



 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

 

 

 
 

 
Associate 

 

 
Fellow 

 
Research Group 

  
Basic 

$4800  

lifetime designation 

$6800  

lifetime designation 

$12500.00 

organizational 

 

 

APC 

per article 

     

Certificate, LoR and Momento 

2 discounted publishing/year 

Gradation of Research 

10 research contacts/day 

1 GB Cloud Storage 

GJ Community Access 

Certificate, LoR and 

Momento 

Unlimited discounted 

publishing/year 

Gradation of Research 

Unlimited research 

contacts/day 

5 GB Cloud Storage 

Online Presense Assistance 

GJ Community Access 

Certificates, LoRs and 

Momentos 

Unlimited free 

publishing/year 

Gradation of Research 

Unlimited research 

contacts/day 

Unlimited Cloud Storage 

Online Presense Assistance 

GJ Community Access 

 

 GJ Community Access 

 

IX

© Copyright by Global Journals | Guidelines Handbook



 
 

 
 

 
 
 
 
 
 
 
 
 
 

We accept the manuscript submissions in any standard (generic) format.

We typeset manuscripts using advanced typesetting tools like Adobe In Design, CorelDraw, TeXnicCenter, and TeXStudio. 
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Journals do the rest.

Alternatively, you can download our basic template from https://globaljournals.org/Template

Authors should submit their complete paper/article, including text illustrations, graphics, conclusions, artwork, and tables. 
Authors who are not able to submit manuscript using the form above can email the manuscript department at 
submit@globaljournals.org or get in touch with chiefeditor@globaljournals.org if they wish to send the abstract before 
submission.

Before and during Submission

Authors must ensure the information provided during the submission of a paper is authentic. Please go through the
following checklist before submitting:

1. Authors must go through the complete author guideline and understand and agree to Global Journals' ethics and code 
of conduct, along with author responsibilities.

2. Authors must accept the privacy policy, terms, and conditions of Global Journals.
3. Ensure corresponding author’s email address and postal address are accurate and reachable.
4. Manuscript to be submitted must include keywords, an abstract, a paper title, co-author(s') names and details (email 

address, name, phone number, and institution), figures and illustrations in vector format including appropriate 
captions, tables, including titles and footnotes, a conclusion, results, acknowledgments and references.

5. Authors should submit paper in a ZIP archive if any supplementary files are required along with the paper.
6. Proper permissions must be acquired for the use of any copyrighted material.
7. Manuscript submitted must not have been submitted or published elsewhere and all authors must be aware of the 

submission.

Declaration of Conflicts of Interest

It is required for authors to declare all financial, institutional, and personal relationships with other individuals and 
organizations that could influence (bias) their research.

Policy on Plagiarism

Plagiarism is not acceptable in Global Journals submissions at all.

Plagiarized content will not be considered for publication. We reserve the right to inform authors’ institutions about 
plagiarism detected either before or after publication. If plagiarism is identified, we will follow COPE guidelines:

Authors are solely responsible for all the plagiarism that is found. The author must not fabricate, falsify or plagiarize 
existing research data. The following, if copied, will be considered plagiarism:
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• Printed material
• Graphic representations
• Computer programs
• Electronic material
• Any other original work

Authorship Policies

Global Journals follows the definition of authorship set up by the Open Association of Research Society, USA. According to 
its guidelines, authorship criteria must be based on:

1. Substantial contributions to the conception and acquisition of data, analysis, and interpretation of findings.
2. Drafting the paper and revising it critically regarding important academic content.
3. Final approval of the version of the paper to be published.

Changes in Authorship

The corresponding author should mention the name and complete details of all co-authors during submission and in 
manuscript. We support addition, rearrangement, manipulation, and deletions in authors list till the early view publication 
of the journal. We expect that corresponding author will notify all co-authors of submission. We follow COPE guidelines for 
changes in authorship.

Copyright

During submission of the manuscript, the author is confirming an exclusive license agreement with Global Journals which 
gives Global Journals the authority to reproduce, reuse, and republish authors' research. We also believe in flexible 
copyright terms where copyright may remain with authors/employers/institutions as well. Contact your editor after 
acceptance to choose your copyright policy. You may follow this form for copyright transfers.

Appealing Decisions

Unless specified in the notification, the Editorial Board’s decision on publication of the paper is final and cannot be 
appealed before making the major change in the manuscript.

Acknowledgments

Contributors to the research other than authors credited should be mentioned in Acknowledgments. The source of funding 
for the research can be included. Suppliers of resources may be mentioned along with their addresses.

Declaration of funding sources

Global Journals is in partnership with various universities, laboratories, and other institutions worldwide in the research 
domain. Authors are requested to disclose their source of funding during every stage of their research, such as making 
analysis, performing laboratory operations, computing data, and using institutional resources, from writing an article to its 
submission. This will also help authors to get reimbursements by requesting an open access publication letter from Global 
Journals and submitting to the respective funding source.

Preparing your Manuscript

Authors can submit papers and articles in an acceptable file format: MS Word (doc, docx), LaTeX (.tex, .zip or .rar including 
all of your files), Adobe PDF (.pdf), rich text format (.rtf), simple text document (.txt), Open Document Text (.odt), and 
Apple Pages (.pages). Our professional layout editors will format the entire paper according to our official guidelines. This is 
one of the highlights of publishing with Global Journals—authors should not be concerned about the formatting of their 
paper. Global Journals accepts articles and manuscripts in every major language, be it Spanish, Chinese, Japanese, 
Portuguese, Russian, French, German, Dutch, Italian, Greek, or any other national language, but the title, subtitle, and 
abstract should be in English. This will facilitate indexing and the pre-peer review process.

The following is the official style and template developed for publication of a research paper. Authors are not required to 
follow this style during the submission of the paper. It is just for reference purposes.
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Manuscript Style Instruction (Optional)

• Microsoft Word Document Setting Instructions.
• Font type of all text should be Swis721 Lt BT.
• Page size: 8.27" x 11'”, left margin: 0.65, right margin: 0.65, bottom margin: 0.75.
• Paper title should be in one column of font size 24.
• Author name in font size of 11 in one column.
• Abstract: font size 9 with the word “Abstract” in bold italics.
• Main text: font size 10 with two justified columns.
• Two columns with equal column width of 3.38 and spacing of 0.2.
• First character must be three lines drop-capped.
• The paragraph before spacing of 1 pt and after of 0 pt.
• Line spacing of 1 pt.
• Large images must be in one column.
• The names of first main headings (Heading 1) must be in Roman font, capital letters, and font size of 10.
• The names of second main headings (Heading 2) must not include numbers and must be in italics with a font size of 10.

Structure and Format of Manuscript

The recommended size of an original research paper is under 15,000 words and review papers under 7,000 words. 
Research articles should be less than 10,000 words. Research papers are usually longer than review papers. Review papers 
are reports of significant research (typically less than 7,000 words, including tables, figures, and references)

A research paper must include:

a) A title which should be relevant to the theme of the paper.
b) A summary, known as an abstract (less than 150 words), containing the major results and conclusions.
c) Up to 10 keywords that precisely identify the paper’s subject, purpose, and focus.
d) An introduction, giving fundamental background objectives.
e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit 

repetition, sources of information must be given, and numerical methods must be specified by reference.
f) Results which should be presented concisely by well-designed tables and figures.
g) Suitable statistical data should also be given.
h) All data must have been gathered with attention to numerical detail in the planning stage.

Design has been recognized to be essential to experiments for a considerable time, and the editor has decided that any 
paper that appears not to have adequate numerical treatments of the data will be returned unrefereed.

i) Discussion should cover implications and consequences and not just recapitulate the results; conclusions should also 
be summarized.

j) There should be brief acknowledgments.
k) There ought to be references in the conventional format. Global Journals recommends APA format.

Authors should carefully consider the preparation of papers to ensure that they communicate effectively. Papers are much 
more likely to be accepted if they are carefully designed and laid out, contain few or no errors, are summarizing, and follow 
instructions. They will also be published with much fewer delays than those that require much technical and editorial 
correction.

The Editorial Board reserves the right to make literary corrections and suggestions to improve brevity.
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Format Structure

It is necessary that authors take care in submitting a manuscript that is written in simple language and adheres to 
published guidelines.

All manuscripts submitted to Global Journals should include:

Title

The title page must carry an informative title that reflects the content, a running title (less than 45 characters together with 
spaces), names of the authors and co-authors, and the place(s) where the work was carried out.

Author details

The full postal address of any related author(s) must be specified.

Abstract

The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the 
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon.

Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing 
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be 
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the web-
friendliness of the most public part of your paper.

Keywords

A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find 
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval, 
mining, and indexing.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy: planning of a list 
of possible keywords and phrases to try.

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search 
should be as strategic as possible.

One should start brainstorming lists of potential keywords before even beginning searching. Think about the most 
important concepts related to research work. Ask, “What words would a source have to include to be truly valuable in a 
research paper?” Then consider synonyms for the important words.

It may take the discovery of only one important paper to steer in the right keyword direction because, in most databases, 
the keywords under which a research paper is abstracted are listed with the paper.

Numerical Methods

Numerical methods used should be transparent and, where appropriate, supported by references.

Abbreviations

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.

Formulas and equations

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality 
image.

Tables, Figures, and Figure Legends

Tables: Tables should be cautiously designed, uncrowned, and include only essential data. Each must have an Arabic 
number, e.g., Table 4, a self-explanatory caption, and be on a separate sheet. Authors must submit tables in an editable 
format and not as images. References to these tables (if any) must be mentioned accurately.
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Figures

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic 
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it.

Preparation of Eletronic Figures for Publication

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent 
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only. 
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF 
only)  should  have  a  resolution  of  at  least  350 dpi  (halftone)  or 700 to  1100  dpi              (line drawings). Please give the data 
for figures in black and white or submit a Color Work Agreement form. EPS files must be saved with fonts embedded (and 
with a TIFF preview, if possible).

For scanned images, the scanning resolution at final image size ought to be as follows to ensure good reproduction: line 
art: >650 dpi; halftones (including gel photographs): >350 dpi; figures containing both halftone and line images: >650 dpi.

Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that 
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and 
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the 
color fee after acceptance of the paper.

Tips for writing a good quality Medical Research Paper

1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the 
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking 
several questions of yourself, like "Will I be able to carry out a search in this area? Will I find all necessary resources to 
accomplish the search? Will I be able to find all information in this field area?" If the answer to this type of question is 
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also, 
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed 
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that 
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So 
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the 
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your 
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or 
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your 
outline must be related to the topic you have chosen.

3. Ask your guides: If you are having any difficulty with your research, then do not hesitate to share your difficulty with 
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you 
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list
of essential readings.

4. Use of computer is recommended: As you are doing research in the field of medical research then this point is quite 
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software, 
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can 
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you 
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research 
paper or find a model research paper. You can download books from the internet. If you have all the required books, place 
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big 
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should 
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit 
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will 
make your search easier.

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it.

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a 
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your 
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any 
important thing like making a research paper, you should always have backup copies of it either on your computer or on 
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. 
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to 
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do 
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant 
to science, use of quotes is not preferable.

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have 
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in 
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and 
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of 
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment 
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish 
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly) 
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward. 
Put together a neat summary.

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should 
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain 
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will 
degrade your paper and spoil your work.

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research 
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a 
particular part in a particular time slot.

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere, 
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you 
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and 
food.

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

19. Refresh your mind after intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This 
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you 
acquire colleagues, they can give you ideas which will be helpful to your research.
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think 
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their 
descriptions, and page sequence is maintained.

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs." 
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never 
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove 
quotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never 
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies. 
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands, 
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or 
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical 
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot 
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include 
examples.

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings. 
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the 
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A 
good quality research paper format is essential because it serves to highlight your research paper and bring to light all 
necessary aspects of your research.

Informal Guidelines of Research Paper Writing

Key points to remember:

• Submit all work in its final form.
• Write your paper in the form which is presented in the guidelines using the template.
• Please note the criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the 
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that 
directed you to make a study. As you carry out the process of study, the method and process section will be constructed 
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar 
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality 
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent 
preparation, and controlled record-keeping are the only means to make straightforward progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general 
guidelines.

To make a paper clear: Adhere to recommended page limits.
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Mistakes to avoid:

• Insertion of a title at the foot of a page with subsequent text on the next page.
• Separating a table, chart, or figure—confine each to a single page.
• Submitting a manuscript with pages out of sequence.
• In every section of your document, use standard writing style, including articles ("a" and "the").
• Keep paying attention to the topic of the paper.
• Use paragraphs to split each significant point (excluding the abstract).
• Align the primary line of each section.
• Present your points in sound order.
• Use present tense to report well-accepted matters.
• Use past tense to describe specific results.
• Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
• Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have 
acronyms or abbreviations or exceed two printed lines.

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported 
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in 
itself. Do not cite references at this point.

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer 
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant 
conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet 
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability 
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The 
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any 
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—theory, overall issue, purpose.

• Fundamental goal.
• To-the-point depiction of the research.
• Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of 

any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

o Single section and succinct.
o An outline of the job done is always written in past tense.
o Concentrate on shortening results—limit background information to a verdict or two.
o Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important 

statistics) are just as significant in an abstract as they are anywhere else.

Introduction:

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background 
information to be capable of comprehending and calculating the purpose of your study without having to refer to other 
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive 
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the 
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if 
needed, but do not present any particulars about the protocols here.
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The following approach can create a valuable beginning:

o Explain the value (significance) of the study.
o Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon 

its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.
o Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose 

them.
o Briefly explain the study's tentative purpose and how it meets the declared objectives.

Approach:

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job 
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you 
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The 
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad 
view.

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases.

Procedures (methods and materials):

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a 
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of 
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped 
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit 
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of 
subheadings is suggested and ought to be synchronized with the results section.

When a technique is used that has been well-described in another section, mention the specific item describing the way, 
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad 
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of 
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders.

Materials:

Materials may be reported in part of a section or else they may be recognized along with your measures.

Methods:

o Report the method and not the particulars of each process that engaged the same methodology.
o Describe the method entirely.
o To be succinct, present methods under headings dedicated to specific dealings or groups of measures.
o Simplify—detail how procedures were completed, not how they were performed on a particular day.
o If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.

Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the 
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third 
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.

What to keep away from:

o Resources and methods are not a set of information.
o Skip all descriptive information and surroundings—save it for the argument.
o Leave out information that is immaterial to a third party.
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Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective 
details of the outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to 
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data 
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if 
requested by the instructor.

Content:

o Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.
o In the manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.
o Present a background, such as by describing the question that was addressed by creation of an exacting study.
o Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if 

appropriate.
o Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or 

manuscript.

What to stay away from:

o Do not discuss or infer your outcome, report surrounding information, or try to explain anything.
o Do not include raw data or intermediate calculations in a research manuscript.
o Do not present similar data more than once.
o A manuscript should complement any figures or tables, not duplicate information.
o Never confuse figures with tables—there is a difference. 

Approach:

As always, use past tense when you submit your results, and put the whole thing in a reasonable order.

Put figures and tables, appropriately numbered, in order at the end of the report.

If you desire, you may place your figures and tables properly within the text of your results section.

Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached 
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and 
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded 
based on problems with the discussion. There is no rule for how long an argument should be.

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the 
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results 
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The 
implication of results should be fully described.

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain 
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have 
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the 
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded 
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."
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Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results 
that you have, and take care of the study as a finished work.

o You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.
o Give details of all of your remarks as much as possible, focusing on mechanisms.
o Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was 

correctly restricted. Try to present substitute explanations if they are sensible alternatives.
o One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go 

next? The best studies unlock new avenues of study. What questions remain?
o Recommendations for detailed papers will offer supplementary suggestions.

Approach:

When you refer to information, differentiate data generated by your own studies from other available information. Present 
work done by specific persons (including you) in past tense.

Describe generally acknowledged facts and main beliefs in present tense.

The Administration Rules

Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to 
avoid rejection.

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your 
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to 
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and 
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is 
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid 
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your 
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read 
your paper and file.
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CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS 

Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading 

solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after 

decision of Paper. This report will be the property of Global Journals.

Topics Grades

A-B C-D E-F

Abstract

Clear and concise with 

appropriate content, Correct 

format. 200 words or below 

Unclear summary and no 

specific data, Incorrect form

Above 200 words 

No specific data with ambiguous 

information

Above 250 words

Introduction

Containing all background 

details with clear goal and 

appropriate details, flow 

specification, no grammar 

and spelling mistake, well 

organized sentence and 

paragraph, reference cited

Unclear and confusing data, 

appropriate format, grammar 

and spelling errors with 

unorganized matter

Out of place depth and content, 

hazy format

Methods and 

Procedures

Clear and to the point with 

well arranged paragraph, 

precision and accuracy of 

facts and figures, well 

organized subheads

Difficult to comprehend with 

embarrassed text, too much 

explanation but completed 

Incorrect and unorganized 

structure with hazy meaning

Result

Well organized, Clear and 

specific, Correct units with 

precision, correct data, well 

structuring of paragraph, no 

grammar and spelling 

mistake

Complete and embarrassed 

text, difficult to comprehend

Irregular format with wrong facts 

and figures

Discussion

Well organized, meaningful 

specification, sound 

conclusion, logical and 

concise explanation, highly 

structured paragraph 

reference cited 

Wordy, unclear conclusion, 

spurious

Conclusion is not cited, 

unorganized, difficult to 

comprehend 

References

Complete and correct 

format, well organized

Beside the point, Incomplete Wrong format and structuring
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Assessed · 1, 3, 26, 28, 29, 35, 36

C

Contagious · 2
Cruciate · 17, 22

D

Deformity · 35, 36, 37, 40
Deterioration · 37, 39, 40
Dissection · 14, 15, 28, 36

I

Impermeable · 3
Impetus · 19
Inanimate · 19
Inseparable · 17

P

Pedicle · 35, 36, 40
Persistent · 29, 30
Pneumatic · 28
Prophylactic · 36

R

Reaming · 3
Reciprocity · 20
Restoration · 29

S

Sedation · 28
Stringent · 27, 30
Susceptible · 6, 17



or email us at helpdesk@globaljournals.org

save our planet

9 2

70 116 58 698 >72416ISSN 9755896

© 201 by Global Journals© 201 by Global Journals©    Global Journals

Visit us on the Web at www.GlobalJournals.org | www.�edicalResearchJournal.org


	Global Journal of Medical Research: H
	Volume 21 Issue 1 (Ver. 1.0)
	Copyright Policies
	Honourable Board Members
	Contents
	1. Comparative Analysis of Peri-Operative Parameters in Unstable Hip Fracture Management by PFNA: Hip Fracture Needs Early Care during Covid-19
	2. Simultaneous Fractures of the Ipsilateral Scaphoid and Comminuted Distal End Radius Fix with Two Approach in Single Sitting: Case Report
	3. Affordance-Based Assessment is Neither Subjective nor Objective Outcome Measure
	4. The Functional and Radiographic Outcome of Fixation of Trimalleolar Fracture: A Prospective Study
	5. Posterior Instrumentation with Transpedicular Screw and Connecting Rods in the Management of Unstable Thoracolumbar Fractures
	Memberships
	Author Guidelines
	Index

