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ABSTRACT 
Introduction: Distal tibia metaphyseal fractures can be managed with open reduction and plate fixation. Fracture fixation 
with intramedullary nails was developed in an effort to limit these potential operative complications. The use of 
intramedullary nails obviates the need for extensive surgical dissection, spares the extraosseous blood supply, and allows the 
device to function in a load-sharing manner. Aims and objectives: To compare complications in distal tibial locking plating 

vs inter lock nailing in management of distal tibia shaft fracture. Materials and method: 30 patients were divided into two 
groups of 15 patients each, Group A (interlock nailing) and Group B (distal tibial locking plating). Fractures were classified 
according to AO classification system. Post-operative X-ray was done, static exercises were advised on the second day. The 
patient was allowed progressive walking with walker on 5th day of operation. Regular follow up of the patient in OPD done 
with X-rays. The early and late postoperative complications were noted for patients in both the groups.All the data was 
tabulated and subjected to appropriate statistical analysis. Results: Among group A in early complications 1 (6.66%) patient 
had fever and 1 (6.66%) patients had superficial infection and none patient suffered with skin necrosis. Similarly in group B, 
1 (6.66%) patient had fever and 3 (26.66%) patients had superficial infection and 2 (13.33%) patients had developed skin 

necrosis. In Late postoperative complications, among group A, majority patients developed anterior knee pain and 
angulation (33.33% each). Among group B, 5 (33.33%) patients developed deep infection, 2 (13.33%) patients were reported 
with angulation. Conclusion: Interlock nailing showed less complication when compared to open plating procedures in this 
study. 
Keywords: complications, distal tibial locking plating, inter lock nailing, distal tibia shaft fracture 
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑Non 
Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 
long as appropriate credit is given and the new creations are licensed under the identical terms. 

 

INTRODUCTION 

The tibia is the most commonly fractured long bone in 

the body. Tibial shaft fractures are often the result of 

high-speed trauma but can also be insidious in onset, 

such as stress fractures in active individuals. Alho et 

al have reported an annual incidence of 2 tibial shaft 

fractures per 1000 individuals.1The average age of 

patients with tibial shaft fractures is approximately 37 

years, and teenage males are reported to have the 

highest incidence.2 

Distal tibial shaft fractures are unique. Fractures of 
distal tibia occur typically as a result of axial and 

rotational forces on lower extremity and represents 

approximately 10% of the fractures of distal end of 

tibia.3,4 The degree of associated soft tissue injury is 

higher in distal fractures than with shaft fractures.5 

Distal tibia metaphyseal fractures can be managed 

with open reduction and plate fixation. Fracture 

fixation with intramedullary nails was developed in an 

effort to limit these potential operative complications. 

The use of intramedullary nails obviates the need for 

extensive surgical dissection, spares the extraosseous 

blood supply, and allows the device to function in a 

load-sharing manner. However, intramedullary 

management of distal tibia metaphyseal fractures is 

accompanied by its own complications, including 

malalignment, hardware failure, and the risk of 

fracture propagation into the ankle joint.6-9 

The present study was undertaken to compare 
complications in distal tibial locking plating vs inter 

lock nailing in management of distal tibia shaft 

fracture. 

 

METHODOLOGY 

This was prospective study of 30 cases of fractures of 

distal tibia, conducted at Department of Orthopaedics 
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at Govt. Medical College/Guru Nanak Dev Hospital, 

Amritsar to compare the treatment result of 

intramedullary nailing and locking plating in terms of 

complications. Patients were divided into two group, 

Group A (interlock nailing) and Group B (distal tibial 
locking plating). 

 

INCLUSION CRITERIA 

 Fracture distal tibia (open/closed type A and type 

B) with or without intra articular involvement 

above 17 years of age.  

 

EXCLUSION CRITERIA 

 Previous or existing infection in the involved leg 

 Gross comminution of the involved bone which 

cannot be stabilized using a distal tibial locking 
plate/intramedullary nailing. 

 Compound grade III fractures where soft tissue 

cover to the implant is not possible.  

 Pathological fracture. 

 Patients below 17 years of age. 

Fractures were classified according to AO 

classification system. All life threatening injuries were 

evaluated and managed on priority basis before fixing 
the fractures. Preoperative x-ray were taken in both 

AP and lateral view to classify the fractures. 

Wherever required, CT-scan carried out to know exact 

pattern of fracture. 

Post-operative X-ray was done, static exercises were 

advised on the second day. The patient was allowed 

progressive walking with walker on 5th day of 

operation. Regular follow up of the patient in OPD 

done with X-rays and functional outcome evaluated 

after 3 weeks, 6 weeks, 12 weeks and 24 weeks. The 

early and late postoperative complications were noted 
for patients in both the groups.All the data was 

tabulated and subjected to appropriate statistical 

analysis. 

 

RESULTS 

Complications 
Group A Group B 

p value 
No. % No. % 

Early postoperative complications 

Fever 01 6.67% 01 6.67% p =0.6513 

Superficial Infection 01 6.67% 03 20.00% p =0.4262 

Skin necrosis - - 02 13.33% p =0.4828 

Late Postoperative Complications 

Anterior Knee Pain 05 33.33% - - p=0.0421 

Deep infection - - 5 33.33% p =0.0421 

Angulation varus / Valgus >5° 05 33.33% 2 13.33% p =0.3898 

Knee Stiffness 02 13.33% - - p =0.4828 

Ankel stiffness 02 13.33% 4 26.67% p =0.6513 

Non-union 01 6.67% 1 6.67% p =0.6513 

Delayed union 02 13.33% 1 6.67% P=0.4828 

Malunion 01 6.67% 1 6.67% p=0.6513 

Implant irritation 01 6.67% 3 20.00% p =0.4262 

Implant failure 01 6.67% 2 13.33% p =0.4828 

 

EARLY POSTOPERATIVE COMPLICATIONS 

Among group A in early complications 1 (6.66%) 

patient had fever and 1 (6.66%) patients had 

superficial infection and none patient suffered with 

skin necrosis. Similarly in group B, 1 (6.66%) patient 

had fever and 3 (26.66%) patients had superficial 
infection and 2 (13.33%) patients had developed skin 

necrosis.  

 

LATE POSTOPERATIVE COMPLICATIONS 

Among group A, 5 (33.33%) patients developed 

anterior knee pain, 5 (33.33%) patients developed 

angulation >5o, 2 (13.33%) patients developed knee 

stiffness, 2 (13.33%) patient had ankle stiffness, 1 

(6.66%) patient presented with non union, 2 (13.33%) 

reported with delayed union, 1 (6.66%) presented with 

Mal Union, 1 (6.66%) patient presented in implant 

irritation and 1 (6.66%) patient developed implant 

failure.  

Among group B, 5 (33.33%) patients were developed 

deep infection, 2 (13.33%) patients were reported 
angulation >5o, 1(6.66%) patient had delayed union, 1 

(6.66%) patient had non union, 4 (26.66%) patient 

reported ankle stiffness, 1 (6.66%) patient presented 

with Mal Union, 3 (20%) patients presented with 

implant irritation and 2 (12.33%) patient developed 

implant failure. 
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DISCUSSION 

INFECTION 
In our study, among group A, 1 case had superficial 

infection, whereas in group B there were 5 (40%) 

cases, who had superficial infection and skin necrosis. 
In comparative study by Obulapathy D et al10, there 

were 16.6% cases had wound infection as compared 

to interlock nailing group.In another meta-analysis 

evidence suggested that intramedullary nailing shows 

lower rate of superficial infection as compared to 

plating.11In another study, interlock nailing may be 

preferential to plating for fixation for distal tibia 

fracture with low risk of infections.12 

In study by Pawar EDet al13lesser complication in 

terms of infections superficial and deep were seen in 

interlock group as compare to plating group. 

 

LATE COMPLICATIONS 

ANTERIOR KNEE PAIN 

In our study, among group A, there were 5 (33.33%) 

cases had anterior knee pain and no case was reported 

with anterior knee pain in plating group (p=0.0421), 

which is statistically significant. Anterior knee pain 

occurred more commonly in interlock nailing group 

because of associated injury to infra patellar nerve 

during surgical procedure.  

In acomparative studyby Pawar ED et al13, most 

important post operative complication in nailing 
group was anterior knee pain as compare to plating 

group.In another analysis of eight studies among the 

complication anterior knee pain was more common in 

intramedullary nailing then in the plate fixation 

(p<0.001), which was highly significant.14 

Another study conducted between 2009 and 2011 to 

compare the functional and radiological results of 

intramedullary nailing and plate fixation in surgical 

treatment of distal tibia fracture, anterior knee pain 

was significantly higher in patient who were treated 

with intramedullary nails.15 

 

DEEP INFECTION 

In our study, among group A, there were no case was 

reported with deep infection, whereas in group B there 

were 5 (33.33%) cases had deep infections 

(p=0.0421), which was significant.  

In another comparative study of plating versus nailing 

in distal tibia fracture postoperative infections were 

more in plating group as compare to nailing group.15 

In another comparative studyby Pawar ED et al13there 

were deep infection was seen in 2 patients in plating 

group and superficial infection in another two patients 
of the same group and no case had deep infection in 

nailing group. 

In another comparative study, open procedure was 

associated with increased incidence of wound 

complication and infection as compare to closed 

interlock nailing.10 

In another meta-analysis of eight studies significantly 

less wound problems (deep infections) happened in 

interlock nailing then in plate fixation (p=0.03), which 

was significant.11 

Angulation varus / Valgus >5°: 

In our study, among group A, there were 5 (33.33%) 

cases reported with angulation varus / valgus >5o, 
whereas there were 2 (13.33%) cases in group B 

reported with the angulation. In our study there were 

more chances of angulation in interlock nailing group 

because of non fixation of fibula along with interlock 

nailing.  

In another comparative study by Pawar ED et al13, 

valgus angulation was the most common complication 

in nailing group.In another comparative study 

angulation deformity was found in 25% of patient in 

nailing group as compared to plating group.16In 

another comparative study of 24 patients conducted 

between 1993-2001, there were 6 cases (50%) among 
interlock nailing group had mal alignment of tibia as 

compared to 2 patients treated with ORIF(plating).16 

 

KNEE STIFFNESS 

In our study, there were 2 (13.33%) cases had knee 

stiffness, as compared to plating group. In another 

comparative studyby Pawar ED et al13, there were two 

cases reported with knee stiffness as compared to 

plating group. 

 

ANKLE STIFFNESS 
In our study there were 2 (13.33%) cases of ankle 

stiffness among group A as compared to 4 (26.66%) 

cases among group B. Another comparative study, 

there are pain and stiffness of ankle was seen in 33% 

of cases in plating group as compared to nailing 

group.10 In other comparative study by Pawar ED et 

al13, ankle stiffness was the most common 

complication in plating group 26% as compared to 

nailing group. 

 

NON-UNION 

In our study, there was 1 (6.66%) case reported with 
non union in group A and 1 (6.66%) of non union was 

reported in group B because of associated infection. In 

another comparative study by Pawar ED et al13, there 

occurred a case of non-union with implant failure in 

interlock nailing group. Whereas non-union was not 

seen in plating group. 

In another comparative study combined analysis of 

215 patients there were 13 cases (9.8%) of non union 

occurred in nailing group as compared to 3 (3.5%) 

cases of non-union in plating group.17In another 

comparative study in 111 patients in extra articular 
distal tibia fracture concluded that non-union and 

angular malalignment were more frequent after 

nailing.18 

 

DELAYED-UNION 

In our study, 2 (13.33%) patients of interlock nailing 

group was reported with Delayed-union and 1 

(6.66%) patient of delayed union occurred in plating 

group. In studyby Pawar ED et al13, 1 (6.66%) of 
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delayed union was occurred in nailing group and no 

case was seen in plating group.In another comparative 

study of 111 patients with distal tibia fracture 

concluded that delayed union, mal-union, non-union 

and angular malalignment were more frequent after 
nailing.18In another comparative study there were 

8.3% cases developed delayed union in nailing group 

and 33% cases had delayed union in plating group.10 

Implant irritation: 

In our study there were 1 (6.66%) cases had implant 

irritation in interlocking nailing group as compared to 

3 (20%) case in plating group. In another comparative 

study by Pawar ED et al13, there were lesser 

complications in terms of implant irritation and ankle 

stiffness were seen in interlock nailing group as 

compared to plating group. 

Mal Union:  
In our study, there was 1 (6.66%) patient of malunion 

in interlock nailing group compared to 3 (20%) 

patients of malunion in plating group because of 

associated infections. In another meta-analysis 

intramedullary nailing was associated with 

significantly more malunion events.11In another study 

mal union, non union and malalignment were more 

frequent after interlock nailing group compared to 

plating group.18 

 

IMPLANT FAILURE 
In our study, there was 1 (6.66%) case of implant 

failure in group A as compared to 2 (13.33%) cases in 

group B.In a comparative studyby Pawar ED et al13 of 

plating versus nailing, there were 5% cases in plating 

group had implant failure and no case was reported 

with implant failure in nailing group. 

 

CONCLUSION 

The results showed that both closed intramedullary 

nailing and plating can be used safely in distal 1/3rd 

fractures of tibia. However, interlock nailing showed 

less complication when compared to open plating 
procedures in this study. Further studies with larger 

sample size are required to validate the findings of the 

present study. 

 

REFERENCES 
1. Alho A, Benterud JG, Hogevold HE. Comparison of 

functional bracing and locked intramedullary nailing in 
the treatment of displaced tibial shaft fractures. 
ClinOrthopRelat Res. 1992;277:243-50. 

2. Court-Brown CM, McBirnie J. The epidemiology of 
tibial fractures. J Bone Joint Surg Br. 1995;77(3):417-
21. 

3. Fan CY, Chiang CC, Chuang TY, et al. Interlocking 
nails for displaced metaphyseal fractures of distal tibia. 
Inury. 2005;36:669-74. 

4. Ovadia DN, Beal RK. The fractures of tibial plafond. J 
of bone joint surgery America. 1986;68:543-51.  

5. Robinson CM, McLauchlan GJ, McLean IP. Distal 
Metaphyseal fractures of tibia with minimal 
involvement of ankle: classification and treatment by 
locked intramedullary nailing. J of bone joint surgery 
British. 1995;77:781-87. 

6. Duda GN, Mandruzzato F, Heller M, Goldhahn 
J, Moser R, Hehli M, et al. Mechanical boundary 
condition of fracture healing: borderline indications in 
the treatment of undreamed tibia nailing. J 
Biomech. 2001;34(5):639-50. 

7. Henley B. Intramedullary devices for tibial fracture 
stabilization. Clinical Orthopedics. 1989;240:87-96. 

8. Mustak A, Shahid R, Asif M. Dista Tibia Fracture 
Fixation With LCP using MIP. European Journal of 
Trauma and Emergency Surgery. 2008;35(2):159-64.  

9. Habernek H, Kwasney O, NdSchmid L. Complications 
of interlocking nailing for lower leg fractures: A 3 year 
follow up of 102 cases. Journal of Trauma. 

1992;33:863-9. 
10. Obulapathy D, Suresh Reddy S. Management of Distal 

third fractures of tibia by plating or interlocking 
nailing: A comparative study. Int J Recent Scientific 
Research. 2015;6(6):2015. 

11. Mao Z, Wang G, Zhang L, Zhang L, Chen S, Du 
H, Zhao Y, Tang P. Intramedullary nailing versus 
plating for distal tibia fractures without articular 

involvement: a meta-analysis. J OrthopSurg 
Res. 2015;10:95.  

12. Xue XH, Yan SG, Cai XZ, Shi MM, Lin T. 
Intramedullary nailing versus plating for extra-articular 
distal tibialmetaphyseal fracture: a systematic review 
and meta-analysis. Injury. 2014;45(4):667-76. 

13. Pawar ED, Agrawal SR, Patil AW, Choudhary S, 
Asadi G. A comparative study of intramedullary 

interlocking nail and locking plate fixation in the 
management of extra articular distal tibial fractures. J 
of Evolution of Med and Dent Sci. 2014;3(24):6812-
26. 

14. Li B, Yang  Y, Jiang L. Plate fixation versus 
intramedullary nailing for displaced extra-articular 
distal tibia fractures: a system review. European 
Journal of Orthopaedic Surgery & Traumatology, 
2015;25(1):53-63. 

15. Vaza JV, Chauhan BR, Chauhan GR, Chauhan PR. 
Comparative study of plating versus nailing in distal 
tibia metaphyseal fractures. National Journal of 
Medical Research. 2014;4(4):340-4. 

16. Janssen KW, Biert J, van Kampen A. Treatment of 
distal tibia fractures: plate versus nail. IntOrthop. 
2007;31:709-14. 

17. Vallier HA, Cureton BA, Patterson BM. Randomized, 

propspective comparison of plate verus intramedullary 
nail fixation for distal tibia shaft fractures. J Orthop 
Trauma. 2011;25(12):736-41. 

18. Vallier HA, Le TT, Bedi A. Radiographic and clinical 
comparisons of distal tibia shaft ratures (4 to 11 cm 
Proximal to the plafond): Plating versus Intramedullary 
Nailing. J Orthop Trauma. 2008;22(5):307-11. 

file:///J:/rinku%20plan%20final/studies/2%20Comparison%20of%20functional%20bracing%20and%20l...%20%5bClin%20Orthop%20Relat%20Res.%201992%5d%20-%20PubMed%20-%20NCBI.htm
http://www.ncbi.nlm.nih.gov/pubmed/?term=Duda%20GN%5BAuthor%5D&cauthor=true&cauthor_uid=11311705
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mandruzzato%20F%5BAuthor%5D&cauthor=true&cauthor_uid=11311705
http://www.ncbi.nlm.nih.gov/pubmed/?term=Heller%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11311705
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goldhahn%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11311705
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goldhahn%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11311705
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moser%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11311705
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hehli%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11311705
http://www.ncbi.nlm.nih.gov/pubmed/11311705
http://www.ncbi.nlm.nih.gov/pubmed/11311705
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mao%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=26078031
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20G%5BAuthor%5D&cauthor=true&cauthor_uid=26078031
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26078031
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26078031
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26078031
http://www.ncbi.nlm.nih.gov/pubmed/?term=Du%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26078031
http://www.ncbi.nlm.nih.gov/pubmed/?term=Du%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26078031
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26078031
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tang%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26078031
http://www.ncbi.nlm.nih.gov/pubmed/26078031
http://www.ncbi.nlm.nih.gov/pubmed/26078031
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xue%20XH%5BAuthor%5D&cauthor=true&cauthor_uid=24275358
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yan%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=24275358
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cai%20XZ%5BAuthor%5D&cauthor=true&cauthor_uid=24275358
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=24275358
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24275358
http://www.ncbi.nlm.nih.gov/pubmed/24275358
mailto:yuesjtu@126.com
http://link.springer.com/journal/590
http://link.springer.com/journal/590
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vallier%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=18448983
http://www.ncbi.nlm.nih.gov/pubmed/?term=Le%20TT%5BAuthor%5D&cauthor=true&cauthor_uid=18448983
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bedi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18448983
http://www.ncbi.nlm.nih.gov/pubmed/18448983

