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ABSTRACT
Background: Treatment of the distal tibia fractures are challenging due to the limited soft tissue, subcutaneous location
DQGSRRUYDVFXODULW\0LQLPDOO\LQYDVLYHSODWHRVWHRV\QWKHVLV 0,32 LVDQHVWDEOLVKHGWHFKQLTXHIRUÀ[DWLRQRIIUDFWXUHV
RIWKHGLVWDOWKLUGWLELD2XUVWXG\DLPHGWRÀQGRXWWKH2XWFRPHRI0LQLPDOO\LQYDVLYHSODWHRVWHRV\QWKHVLV 0,32 LQ
distal tibia fractures in adults.
Methods & Materials: )URP-XO\WR-XO\SDWLHQWVRIFORVHGGLVWDOWLELDIUDFWXUHVZHUHRSHUDWHGE\0,32
technique with a distal tibia pre contoured locking plate. The follow up duration was for 6 months. Clinical and radiological outcomes were studied.
Results:7KHPHDQIUDFWXUHKHDOLQJWLPHZDVZHHNV UDQJHZHHNV 6XSHUÀFLDOLQIHFWLRQRFFXUUHGLQ
DQGDOOIUDFWXUHVXQLWHGEXWWKUHH  SDWLHQWVKDGXQLRQLQH[WHUQDOURWDWLRQDQGYDOJXVDQJXODWLRQRIGHJUHH
however it was accepted clinically.
Conclusion:0,32WHFKQLTXHSURYLGHVJRRGVWDELOLW\ZLWKPLQLPDOVRIWWLVVXHGLVVHFWLRQZLWKRXWGHOD\HGERQHKHDOLQJ
and decreases incidence of nonunion and need for bone grafting. There was decrease incidence of infection due to
limited exposure.
Keywords:'LVWDOWLELDIUDFWXUH0,32

INTRODUCTION
Distal tibial or pilon fractures are usually the result
of combined compressive and shear forces, and may
result in instability of the metaphysis, with or without
articular depression, and injury to the soft tissue. The
complexity of injury, lack of muscle cover and poor
YDVFXODULW\PDNHWKHVHIUDFWXUHVGLIÀFXOWWRWUHDW1
Conservative management can be done in selected cases whenever fractures are stable with minimal
shortening. High rate of complications like malunion,
limb length discrepancy, decreased range of motion
and early osteoarthritis of the ankle have been reported
following conservative treatment of these fractures. 2, 3
Distal tibial fractures are a challenge for treatment
due to the poor coverage and particular vascularization.
Surgical treatment of distal tibial fractures includes
VHYHUDORSWLRQVH[WHUQDOÀ[DWLRQ,0QDLOLQJ25,)DQG
PLQLPDOO\LQYDVLYHSODWHRVWHRV\QWKHVLV 0,32 ,QWKH
SDVWRSHQUHGXFWLRQDQGLQWHUQDOÀ[DWLRQXVLQJWUDGLtional metal plates for low energy trauma were quite
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successful.2 However, if complications occur, prolonged
hospital stay and increased number of subsequent
operations are inevitable. Some will even lead to disasWURXVFRPSOLFDWLRQVOLNHJDQJUHQHDQGÀQDOO\UHVXOWLQ
amputation. 47KHULQJÀ[DWRURQFHRIIHUHGSURPLVLQJ
results but pin tract infection and later malunion are
common in this group of patients. 5, 6

,QUHFHQW\HDUVWKHFRQFHSWRIELRORJLFDORVWHRsynthesis has gained a reputation in fracture treatment.
0DQDJHPHQWRIGLVWDOWLELDOIUDFWXUHVZLWK0,32HQDEOHV
preservation of soft tissue and remaining blood supply.
This study was aimed to evaluate the radiological and
functional outcome of closed distal tibial and pilon fracWXUHVWUHDWHGZLWK0,32

MATERIAL AND METHODS
This prospective case series was conducted in
0HGLFDOWHDFKLQJLQVWLWXWH+D\DWDEDG0HGLFDO&RPSOH[
3HVKDZDUIURP-XO\WR-XO\(WKLFDODSSURYDO
was taken from hospital ethical committee. 28 patients
ZLWKGLVWDOWLELDIUDFWXUHVZHUHRSHUDWHGZLWKXVLQJ0,32
technique.

,QIRUPHGFRQVHQWIRUVXUJHU\DQGVWXG\ZHUHWDNen. All closed fractures and Gustilo and Anderson type
,IUDFWXUHRIWKHGLVWDOWLELDZLWKRUZLWKRXWLQWUDDUWLFXODU
extension, up to 2 weeks old were included in the study.
We excluded patients with pathological fractures, fracWXUHVROGHUWKDQZHHNV*XVWLORDQG$QGHUVRQ7\SH,,
DQG7\SH,,,IUDFWXUHVSDWLHQWVKDYLQJ'LDEHWHV0HOOLWXV
DQGSDWLHQWVZKRZHUHXQÀWIRUVXUJHU\
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3DWLHQWV ZKR IXOÀOOLQJ RXU LQFOXVLRQ FULWHULD SUHVHQWHG WKURXJK $  ( RU 23' ZHUH H[DPLQHG $QWHro-posterior and lateral X-rays of tibia with joint above
and below were performed. Backslab was applied
DQGDGPLWWHGWRRUWKRSHGLFGHSDUWPHQW3DWLHQWVZHUH
operated on next available operation list.
Surgery was performed by senior orthopedic
FRQVXOWDQW6XUJHU\ZDVSHUIRUPHGXQGHUÁXRURVFRSH
Tourniquet was applied. Closed reduction was perIRUPHG XQGHU LPDJH LQWHQVLÀHU E\ WUDFWLRQ DQG FORVH
PDQLSXODWLRQ3UHFRQWRXUHG/&3DQGGHVLJQHG
for distal tibia were used. Small 2-3cm incision over the
medial malleolus was used, plate size was determined,
SODWHZDVSDVVHGWKURXJKWKHLQFLVLRQDQGÀ[HGZLWK
minimum 4 screws proximally and 5 screws distally.
The reduction was assessed repeatedly using visual
DQGÁXRURVFRSLFFRQWURO$QJXODWLRQOHQJWKRIWLELDDQG
ÀEXODURWDWLRQDQGLQWHJULW\RIWKHDQNOHPRUWLVHZHUH
considered. The mechanical axis and anatomical axis
RIWKHORZHUOLPEZDVFKHFNHGZLWKWKHFDXWHU\FRUG,I
WKHDVVRFLDWHGIUDFWXUHÀEXODUHTXLUHGÀ[DWLRQLWZDV
À[HGE\'&3RURQHWKLUGWXEXODUSODWHVDFFRUGLQJ
WRWKHIUDFWXUHW\SHEHIRUHÀ[DWLRQRIWKHWLELD
The plate was centered on the proximal fracture
fragment in both antero-posterior and lateral views with
the help of a locking sleeve inserted into the most proxiPDOKROH)ROORZLQJFRQÀUPDWLRQDGULOOELWRU.ZLUHZDV
XVHGWRÀ[WKHSODWHRQWRWKHWLELD1RQORFNLQJVFUHZV
ZHUHLQVHUWHGÀUVWLQHLWKHUWKHSUR[LPDORUGLVWDOIUDJment as required to aid in the reduction of the fracture
so as to pull the bone to the plate. The locking screws
were inserted only and only when the fracture reduction
was satisfactory.

2QÀUVWSRVWRSHUDWLYHGD\;UD\VZHUHSHUIRUPHG
3DWLHQWZDVGLVFKDUJHRQnd post operative day with
RQHZHHNDQWLELRWLFFRXUDJH3DWLHQWVZHUHIROORZHGRQ
2nd week, 6th week, 16th week and 24th weeks for wound
infection, rotational deformity and radiological union.

RESULTS
28 patients with distal tibia fractures were included
LQWKHVWXG\0HDQDJHZDV\HDUV6'DQGDJH
ranges from 22 to 64 years. There were 21 male and
7 female patients with male to female ratio of 3:1. The
PDMRULW\RIWKH  IUDFWXUHVZHUHH[WUDDUWLFXODU
IUDFWXUHVLH$227$$ZLWK  ZHUHLQWUD
DUWLFXODU$227$&IUDFWXUHLQRXUVWXG\7KHPRGH
RILQMXU\LQWKHPDMRULW\RIWKHSDWLHQWVZDVURDGWUDIÀF
DFFLGHQWV  IROORZHGE\IDOO  DQGVSRUW
LQMXU\  

  SDWLHQWVZHUHDVVRFLDWHGÀEXODIUDFtures occurring at the level of the tibial fracture, suggestLQJDEHQGLQJPHFKDQLVP2XWRIWKHSDWLHQWVZLWK
DQDVVRFLDWHGÀEXODIUDFWXUHRQO\SDWLHQWVQHHGHG
À[DWLRQRIWKHÀEXODDQGLQSDWLHQW·VÀEXODZDVQRW
À[HG
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7KH PHDQ WLPH IRU UDGLRORJLFDO XQLRQ ZDV 
ZHHNVZLWKDUDQJHRI²ZHHNV  IUDFWXUHV
KHDOHGDWZHHNVIUDFWXUHV  XQLWHGZLWKLQ
DSHULRGRIZHHNV  IUDFWXUHVKDVGHOD\HG
union in which 2 fractures needed Bone grafting at 12
DQGZHHNVUHVSHFWLYHO\DQG2QHSDWLHQWKDGLPSODQW
IDLOXUHZLWKSODWHSXOORXWGLVWDOO\ZKLFKZDVUHÀ[HGDQG
%RQHJUDIWLQJGRQH7KUHH  SDWLHQWVKDGXQLRQ
LQH[WHUQDOURWDWLRQDQGYDOJXVDQJXODWLRQRIGHJUHH
however it was acceptable clinically.

:HHQFRXQWHUHGRQO\RQH  VXSHUÀFLDOLQfection in of our study which was managed with dressings and appropriate antibiotics and healed within two
weeks. Two patients had implant prominence without
any delayed in union and implant was removed on 24
weeks in these patients.

DISCUSSION
Treatment of the distal tibia fractures are challenging due to the limited soft tissue, subcutaneous
location and poor vascularity and remain management
challenge for the orthopedic surgeons. The treatment
modalities evolved from conservative to open surgical
and then to minimally invasive.
Clinical thinking has shifted from mechanical
concept of absolute stability to the biologic concept of
indirect reduction and relative stability using minimally
invasive approach.70,32WHFKQLTXHUHGXFHVWKHVXUJLcal trauma and maintains a biologically favorable environment for healing of the fracture8. However, minimally
invasive techniques do not allow direct visualisation of
WKHIUDFWXUHDQGKHQFHLQWUDRSHUDWLYHÁXRURVFRS\LVUHTXLUHGWRFRQÀUPWKHUHGXFWLRQ. With the development
of minimally invasive surgery, percutaneous plating has
challenged interlocking nailing as locked plate designs
DFWDVÀ[HGDQJOHGHYLFHVZKRVHVWDELOLW\LVSURYLGHG
by the axial and angular stability at the screw-plate interface instead of relying on the frictional force between
the plate and bone, which is thought to preserve the
periosteal blood supply around the fracture site.

,QRXUVHULHVPRVWRIIUDFWXUHVZDV5RDG7UDIÀF
$FFLGHQWIROORZHGE\IDOO2XUUHVXOWVZHUHFRPSDUDEOH
to other studies by Gupta et al.11DQG3DOXYDGLHWDO12
ZKLFKDOVRVKRZHGWKDW57$LVWKHPRVWFRPPRQPRGH
of injury as modernization and industrialization have
intruded our lives.

8QLRQZDVGHÀQHGDVSDLQOHVVIXOOZHLJKWEHDULQJ
and radiological union of 3 cortices in standard anteURSRVWHULRUDQGODWHUDO;UD\V,QRXUVWXG\PHDQWLPH
WRXQLRQZDVZHHNVZLWKDUDQJHRI²ZHHNV
  IUDFWXUHVKHDOHGDWZHHNVIUDFWXUHV
 XQLWHGZLWKLQDSHULRGRIZHHNV  
fractures has delayed union in which 2 fractures needed
%RQHJUDIWLQJDWDQGZHHNVUHVSHFWLYHO\DQG2QH
patient had implant failure with plate pull out distally,
ZKLFK ZDV UHÀ[HG DQG %RQH JUDIWLQJ GRQH 7KUHH
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 SDWLHQWVKDGXQLRQLQH[WHUQDOURWDWLRQDQGYDOJXVDQJXODWLRQRIGHJUHHVKRZHYHULWZDVDFFHSWHG
clinically. Sharestha et al.13DQG/DXHWDO6 reported the
average time to radiological bony union was 18.5 and
ZHHNVUHVSHFWLYHO\ZKLOH3DOXYDGLHWDO12 and Bahari
et al14 reported mean fracture healing in distal tibia were
21.4 weeks and 22.4 weeks respectively.

,Q RXU VWXG\ ZH IRXQG RQO\ RQH SDWLHQW  
KDGSRVWRSHUDWLYHVXSHUÀFLDOZRXQGLQIHFWLRQQHLWKHU
patient had developed a deep infection which healed
with oral antibiotics and surgical dressing. Two patients
had implant prominence without any delay in union and
LPSODQWZDVUHPRYHGRQZHHNVLQWKHVHSDWLHQWV2XU
results was comparable to the results in other series.12,13

7KLV 0,32 WHFKQLTXH KDV VRPH GUDZEDFNV DV
well. As it requires indirect reduction of the fracture,
there are risks of mal-reduction and mal-alignment
which subsequently may cause mal-union.15 Severe
mal-union in tibial shaft fractures may deviate the mechanical axis of the lower limb causing imbalance in
force distribution to the adjacent joints, with adverse
MRLQWHIIHFWV)XUWKHUPRUHZLWKWKHVPDOOVNLQLQFLVLRQV
the insertion of the plate is technically demanding and
DOVRUHTXLUHVVWULFWÁXRURVFRSLFFRQWUROWKURXJKRXWWKH
procedure leading to greater radiation exposure compared to open extensile surgical approach.16
The major advantage of this study was absence
of deep infection, high rate of union with average time of
ZHHNVDQGHDUO\PRELOL]DWLRQ7KHH[FHOOHQWVXFFHVV
rate was achieved due to indirect or closed reduction
of fracture without disturbing fracture hematoma. The
limitations in our study were the small sample size and
the lack of a control group. Another major pre-requisite
was the surgical skill and experience required to carry
out the procedure accurately.

CONCLUSION

7KH0,32LVDUHOLDEOHVXUJLFDOWHFKQLTXHIRUIUDFtures of the distal tibia, preserving most of the osseous
vascularity and fracture haematoma and thus providing
for a more biological healing. The bone healing, though
VOLJKWO\GHOD\HGZDVXQLYHUVDOZLWKWKLVW\SHRIÀ[DWLRQ
This technique useful for distal tibia fractures where
locked nailing cannot be done. Due to preserved vascularity, there is lesser incidence of delayed union and
non-union. There was decreased incidence of infection
due to limited exposure.
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