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INTRODUCTION

The tibia is exposed to frequent injury, thereby being the 
most commonly fractured long bone. Because one-third of 
the tibial surface is subcutaneous all through its “length” and 
it also has a precarious blood supply than other bones, which 
are enclosed by bulky muscles.1

Tibial shaft fractures are the most common fractures encoun-
tered among young aged people.2 Fractures of the tibia are 
amid the most popular “long bone fractures” because of their 
potential for nonunion, malunion and propensity for their 
open injury.2 For the treatment of diaphyseal tibial fractures, 
tibial nailing has become the standard care as intramedullary 
nail acts as an internal splint.1

The intramedullary nail is used to treat diaphyseal fractures 
of the tibia commonly. The infrapatellar approach is the most 
commonly used. Hyperflexion of the knee during the proce-
dure may however increase the risk of valgus and procurator 
deformities in proximal third tibial shaft fractures. To address 
this problem, a semi- extended technique has been developed,3 
of which also a subcutaneous variant exists.4 For the same rea-
sons, the suprapatellar approach has been introduced.5,6 For 
this approach, an incision is made just proximal to the superior 
pole of the patella and the nail is inserted through the patel-
lofemoral joint. Few clinical studies have suggested favour-
able outcomes associated with a suprapatellar approach.5,6,7

The potential damage to the cartilage of the patellofem-
oral joint remains a significant drawback, although rates 
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ABSTRACT
Introduction: The “fractures of the shaft” of the tibia are the most common fractures among the long bone fracture. Various ap-
proaches to intramedullary nailing have been proposed. Pain in the anterior region of the knee is the very common complication 
of intramedullary nailing procedures. Although all techniques for nail insertion have been proven feasible, a correlation of Pain in 
the anterior region of the knee and functional outcome is lacking between the trans patellar and medial parapatellar techniques.
Aim: To compare functional outcome in both the approaches of trans patellar and medial parapatellar techniques for the tibial 
fracture treatment. 
Materials and Methodology: After a detailed clinical examination & detailed history were taken among 60 subjects divided into 
two groups of splitting and sparring groups. Between two groups compared to age, sex, cause of the injury, “open/ closed types 
of injury”, side of injury, time of union, anterior knee pain, range of motion.
Results: No statistically significant values were observed among the two groups when the age, sex, mode of injury, sides, type 
of injury, time of union were compared. Statistically significant values were observed when the anterior knee pain, range of mo-
tion were compared between the group.
Conclusion: Medial parapatellar technique was efficient in treating the tibial fracture than the trans patellar splitting technique 
in the present study.
Key Words: Medial parapatellar, Trans patellar, Intramedullary interlocking, Tendon splitting, Nailing of the tibia
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of anterior knee pain following this procedure seem lower 
than seen after the infrapatellar approach.6,7 Infra patellar 
approaches have gained more importance due to the draw-
backs of the suprapatellar approach. Even though all nail 
insertion techniques have been proven feasible, a contrast 
of the rates of pain in the anterior part of the knee and func-
tional outcome is lacking. The present study aimed to ana-
lyze functional outcome in both the approaches and preva-
lence of fracture malalignment and study the incidence of 
anterior knee pain in both approaches, according to Waters 
and Bentley scoring.

MATERIAL AND METHODS

This study was a prospective comparative study conducted 
in the department of orthopaedics at R.L.J. Hospital and re-
search centre, attached to Sri Devaraj Urs Medical College, 
Tamaka, Kolar. The sample size was estimated based on 
the functional outcome between the medial parapatellar ap-
proach versus the patellar tendon splitting approach. A study 
by Sadeghpour et al.8 observed a difference of 30% in the 
functional outcome of excellent, expecting a 40% difference 
in excellent functional outcome between the methods in the 
present study with a 95% confidence interval with the power 
of 80%. The required sample size per group was 30. So, the 
final sample size was 60. The data collection for the study 
was done between September 2018 to June 2020. The study 
population included patients age more than 18 years, closed 
tibia shaft fracture, Open type I, II tibial diaphyseal fracture, 
Segmental tibial fractures. Exclusion criteria included Patho-
logical fractures, Tibial shaft fractures with intraarticular ex-
tension, previous history of knee surgery, knee osteoarthritis. 
The study was approved by the institutional human ethics 
committee. Informed written consent was obtained from all 
the study participants, and only those participants willing to 
sign the informed consent were included in our study. 

Methodology
A sample of size 60 was selected using the purposive sampling 
technique based on inclusion and exclusion criteria. Patients 
were randomized into two groups with odd and even. Group A 
was undergoing a medial parapatellar approach (30 patients). 
Group B was undergoing a patellar tendon splitting approach 
(30 patients). All patients were evaluated by detailed history 
about the trauma, mode of injury and detailed clinical exami-
nation. Pre-Op Evaluation: The fractures were classified by 
the method of AO classification and GUSTILO ANDERSON 
classification for open fractures. Post Op Pain Evaluation: It 
is based on Waters and Bentley scoring.The clinical anterior 
knee pain rating system described by Waters and Bentley. The 
patient is called for periodic follow up on day 1, day 7, 1 month 
and 6months. Routine Investigations for Surgical Procedure 
were carried out. The radiological investigation included an 

X-ray of the leg with knee and ankle – AP and lateral view. 
Blood Investigations: CBC, BT, CT, Blood grouping, Renal 
function tests, Liver function tests (if required), RBS, FBS/
PPBS, HbA1C (If required), HIV, HBsAg, serum electrolytes.

Statistical Methods:
Anterior knee pain and range of movements were assessed 
on 1st day, one week, one month, six months and was consid-
ered as primary outcome variables. Age, gender, mode of in-
jury, etc., were considered as other study relevant variables. 
Study Group (Sparring v/s Splitting) was considered as an 
explanatory variable. Shapiro wilk test p-value of >0.05 was 
considered as a normal distribution. For normally distributed 
Quantitative parameters, the mean values were compared 
between study groups using an independent sample t-test 
(2 groups). Categorical outcomes were compared between 
study groups using the Chi-square test. Data was also repre-
sented using clustered bar charts and error bar chart. P-value 
< 0.05 was considered statistically significant. IBM SPSS 
version 22 was used for statistical analysis.9

RESULTS

A total of 60 participants were included in the final analysis 
with 30 participants in the sparring and splitting group.

Table 1: Comparison of baseline and clinical param-
eters between study group (N=60)
Parameter Study Group (Mean± SD) P-value

Sparring 
(N=30)

Splitting 
(N=30)

Age 35.27 ± 14.44 36.33 ± 17.23 0.796

Gender

Male 24 (80%) 25 (83.33%) 0.739

Female 6 (20%) 5 (16.67%)

Mode of injury

RTA 28 (93.33%) 28 (93.33%) 1.000

Fall From Height 1 (3.33%) 1 (3.33%)

Assault 1 (3.33%) 1 (3.33%)

Side of injury

Left 18 (60%) 13 (43.33%) 0.196

Right 12 (40%) 17 (56.67%)

Type of injury

Open 12 (40%) 6 (20%) 0.091

Closed 18 (60%) 24 (80%)

Time of union (in 
weeks)

18 ± 1.93 18 ± 2.02 1.000
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The difference in baseline parameters like age and gender 
and clinical parameters like mode of injury, side of injury, 
type of injury and time in the union between the study group 
was not statistically significant (P Value>0.05). (Table 1)

Table 2: Comparison of anterior knee pain at differ-
ent periods between study group (N=60)
Anterior 
Knee Pain

Study Group Chi-
square

P-
valueSparring 

(N=30)
Splitting 

(N=30)

1st Day

Moderate 16 (53.3%) 7 (23.3%) 5.7109 0.016

Severe 14 (46.7%) 23 (76.7%)

One Week

Mild 20 (66.7%) 2 (6.7%) 23.253 <0.001

Moderate 10 (33.3%) 28 (93.3%)

One Month

No pain 4 (13.3%) 2 (6.7%) 7.323 0.025

Mild 23 (76.7%) 16 (53.3%)

Moderate 3 (10%) 12 (40%)

Six months

No pain 19 (63.33%) 8 (26.67%) 9.614 0.008

Mild 9 (30%) 21 (70%)

Moderate 2 (6.67%) 1 (3.33%)

The difference in the proportion of anterior knee pain at 1st 
day,  one week, one month and six months between the study 
group were statistically significant (P Value<0.05). (Table 2 
and 3)

Table 3: Descriptive analysis of the range of move-
ments (degrees) at different periods for the study 
group (N=60) 
Range of movements 
(Degrees)

Study Group

Sparring (N=30) Splitting (N=30)

At 1st day

0-40 2 (6.67%) 6 (20%)

0-45 0 (0%) 3 (10%)

0-50 5 (16.7%) 5 (16.7%)

0-55 2 (6.67%) 2 (6.67%)

0-60 9 (30%) 3 (10%)

0-65 3 (10%) 2 (6.67%)

0-70 7 (23.3%) 5 (16.7%)

0-80 2 (6.67%) 2 (6.67%)

15-50 0 (0%) 1 (3.33%)

15-45 0 (0%) 1 (3.33%)

Range of movements 
(Degrees)

Study Group

Sparring (N=30) Splitting (N=30)

At one week

0-85 0 (0%) 1 (3.33%)

0-90 0 (0%) 4 (13.33%)

0-95 6 (20%) 6 (20%)

0-100 14 (46.67%) 13 (43.33%)

0-105 8 (26.67%) 1 (3.33%)

0-110 2 (6.67%) 3 (10%)

10 - 105 0 (0%) 1 (3.33%)

10 - 85 0 (0%) 1 (3.33%)

At one month

0-110 0 (0%) 1 (3.33%)

0-120 7 (23.33%) 8 (26.7%)

0-125 10 (33.33%) 13 (43.33%)

0-130 12 (40%) 6 (20%)

1-130 1 (3.33%) 0 (0%)

10 - 115 0 (0%) 1 (3.33%)

10-110 0 (0%) 1 (3.33%)

At six month

0-115 8 (26.67%) 3 (10%)

0-125 8 (26.67%) 19 (63.34%)

0-130 14 (46.66%) 6 (20%)

10-115 0 (0%) 1 (3.33%)

10-120 0 (0%) 1 (3.33%)

Table 4: Comparison of range of movements (de-
grees) at day 1 and six months between study group 
(N=60) 
Range of 
movements 
(Degrees)

Study Group Chi-
Square

P-Value

Sparring 
(N=30)

Splitting 
(N=30)*

At 1st day

0-60 18 (60%) 19 (67.9%)
40.738 <0.001

65-130 12 (40%) 9 (32.1%)

At six months

0-125 16 (53.33%) 22 (78.57%)
4.088 0.043

126-140 14 (46.67%) 6 (21.43%)

*2 cases for extensive leg 

Table 3: (Continued)
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The difference in the proportion of the range of movements 
at day 1 and six months between the study group was statisti-
cally significant (P Value<0.05). (Table 4)

DISCUSSION

Nailing of the tibia is the choice of treatment due to the rea-
sons of sharing of physiologic loads, intramedullary position 
& allowing weight-bearing of affected extremity immediately 
after placement.10 However pain in the anterior part of the knee 
is the most commonly reported complication that has been 
associated with the tibial plateau width, fracture type, nail 
prominence, fracture union, socio-demographics, time after 
surgery, infrapatellar fat lesion, entry point location and intra 
articular structure injury, location and size of the scar.11Some 
associate the iatrogenic injuries to the infrapatellar branch of 
the saphenous nerve as the reason for the anterior knee pain.12 
Nowadays, closed methods have superseded the old methods 
of open surgeries.13 Literature points to the medial parapatellar 
incision being safer as compared to the trans patellar approach 
for intramedullary interlocking nail insertion.8,14

In the study, Anterior knee pain at 1st day, 7 days, 30 days, 
six months and range of movements at 1st day, 7 days, 30 
days, six months was considered as primary outcome vari-
ables. Age, gender, mode of delivery, etc., were considered 
as other study relevant variables. Study Group (Sparring v/s 
Splitting) was considered as an explanatory variable. The 
present study is comparable with the study of Bakhsh et al.15 
(2016)Song et al.16( 2012) Sadeghpour et al.17 (2011).

A study reported incidence rates of metaphyseal ankle frac-
tures that varied considerably by age and gender. Incidence 
ranged from a low of 3 per 10,000 per year among 30 to 
34-year-old women to a high of 28 per 10,000 per year 
among 15 to 19-year-old boys.18

Clinical Variables
Mode of injury and the side affected: Most commonly, 
the Tibial fractures are caused due to road traffic accidents, 
sports injuries; a gunshot injury, direct trauma, fall from 
height. The prognosis depends upon the soft tissue injury 
status. It is sufficient to say here that the higher the velocity 
of the trauma, the more association of the presence of major 
soft tissue damage. In the present study, a similar observa-
tion was made with “majority sustaining an RTA”, in both 
the groups, however they were not statistically significant. 
Similar values were obtained in the study of Song et al.16 
Sadeghpour et al.17 However, the majority of subjects in the 
study of Baksh et al15, where they sustained a fall though not 
significant. The difference in the proportion of right and left 
side of injury between the study group was not statistically 
significant (P Value>0.05). This is following the study of Vi-
jay Baba et al.19

Type of injury: The exposed anatomical location of the tibia 
makes it vulnerable to direct blow and high energy trauma as 
a result of motor vehicle accidents thus resulting in commi-
nuted fractures, which are frequently open with significant 
loss of skin and soft tissues. In contrast to the rest of the” ap-
pendicular skeleton, tibia has precarious blood supply due to 
inadequate muscular envelope”. When the type of injury was 
compared between the study group in the sparring group, 
the majority had open than closed injury, while the reverse 
was true in the splitting group, though the difference in the 
proportion of the type of injury between groups was not sta-
tistically significant. This is in comparison with the study 
of Sadeghpour et al17, and Bakshet al.15 In these studies, the 
closed injuries superseded the open injuries, though not sta-
tistically significant. Attention must be paid to the soft tis-
sue. Because the bone is subcutaneous, a closed fracture can 
easily become an open fracture, as the bone spikes through 
the skin. In addition, bleeding or swelling in the soft tissues 
can increase the interstitial pressure and block blood flow, 
leading to ischemic necrosis of muscle or nerve, i.e., com-
partment syndrome.

Anterior knee pain incidence: In the Tibial fracture treat-
ments, anterior knee pain is the most commonly reported 
complication with an incidence of about 18%-86%. The 
cause of this pain is multifactorial like tibial plateau width, 
fracture type, nail prominence, fracture union, sociodemo-
graphic, time after surgery, infrapatellar fat lesion, entry 
point location and intra articular structure injury, location 
and size of the scar.11 Iatrogenic injuries to the infrapatel-
lar branch of the saphenous nerve are also believed to be 
the cause of anterior knee pain.12 The nail designs may also 
have been implicated in injuring the proximal tibiofibular 
joint and cause knee pain.20 On Comparison of anterior knee 
pain at different periods between study group the severity 
of the pain reduced with the time in both the groups. How-
ever, the sparring group showed less severity to the pain than 
the splitting group. This shows a better efficacy of the spar-
ring procedure than the splitting method. The difference in 
the proportion of anterior knee pain at 1st day, 1st week, one 
month and six months between the study group was statisti-
cally significant (P Value<0.05). This is in comparison with 
the study of Sadeghpour et al.17 where they also observed a 
similar significant reduction of pain between the two groups 
at 3 and 6 months. In a prospective clinical study includ-
ing 56 patients undergoing suprapatellar tibial nailing in the 
semi extended position, Sanders et al6, did not report any sig-
nificant sequelae affecting the patellofemoral cartilage as per 
Magnetic Resonance Imaging and arthroscopic follow-up 
evaluations. Interestingly, none of the patients in the series 
complained of anterior knee pain at the 12 months follow-
up. In a retrospective cohort study, Jones et al.5 recorded the 
outcomes of 38 patients undergoing suprapatellar nailing in 
the semi extended position versus 36 patients undergoing in-
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frapatellar nailing. These authors reported no differences in 
anterior knee pain and no functional differences between the 
two patient groups at a minimum of 12 months follow-up. 

Range of Movements: One of the essential aspects of closed 
reduction and internal fixation with interlocking intramedul-
lary nailing is the ability to mobilize the patient early. The 
descriptive analysis of a range of movements (degrees) at 
different periods for the study group showed that the medial 
parapatellar technique had a greater ROM than the splitting 
method. Comparing the range of movements (degrees) at 
day 1, day 7,1 month, 6 months between the study group was 
statistically significant. (P Value<0.05).

Time for union: Union occurring after 20 weeks was clas-
sified as a delayed union. Non-union was defined as a union 
not having taken place with radiological evidence that the 
fracture union process had ceased. Among the study popula-
tion, the time of union was 18 ± 1.93 weeks in the sparring 
group and 18 ± 2.02 weeks in the splitting group. The differ-
ence in the meantime of union between the study group was 
not statistically significant (P Value>0.05). This is similar to 
the study of O’Dwyer et al.21, where the time of union was 15 
weeks. Vijay Baba et al.19 in their prospective study observed 
that the time to union ranged from 12 to 32 weeks with an 
average of 20 weeks.

In our study, out of the 60 patients, 3 patients developed sur-
gical site infection, which was treated with sensitive antibi-
otics after culture and sensitivity were obtained. One patient 
with open type fracture developed an infection which was 
treated by serial debridement and vacuum dressing, and two 
patients had an extensor lag of 15 degrees initially, and it was 
observed that at six months they had 10 degrees of extensor 
lag.

COMPLICATIONS

In our study, out of the 60 patients, 3 patients developed sur-
gical site infection, which was treated with sensitive antibi-
otics after culture and sensitivity were obtained. One patient 
with open type fracture developed an infection which was 
treated by serial debridement and vacuum dressing, and two 
patients had an extensor lag of 15 degrees initially, and it was 
observed that at six months they had 10 degrees of extensor 
lag.

CONCLUSIONS

This prospective study with 60 subjects with a mean age of 
36 years had the majority of male participants. The major-
ity of our study participants in both groups had encountered 
tibial fracture due to road traffic accident. When compared 
between the 2 methods of approach for management of tibial 

fractures, we found a medial patellar approach to be better 
than trans- patellar. There was a significant reduction of pain 
along an improved range of movement in the medial patellar 
group was significant compared to the trans-patellar group.  
Hence our study results conclude, medial patellar approach 
to be better than trans patellar with a better outcome com-
paratively.
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