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Rational: Treatment of tibial shaft fractures with dynamic compression plates provides results equal to closed
interlocking nails but results in a lower incidence of malalignment. Anteromedial plating offers a biomechanical
advantage because the plate is fixed on the tension side of the tibia. A disadvantage of anteromedial dynamic
compression plates, however, is a higher infection rate than with anterolateral plating.

Obijectives: This research aimed to compare the results and complications of treatment of tibial diaphyseal
fractures with anteromedial and with anterolateral plating.

Methods: This retrospective study compared patients with tibial shaft fractures who had undergone surgery
between 1 January 2010 and 31 December 2014 using dynamic compression plates: 96 with anteromedial
plating and 84 with anterolateral plating.

Results: Of anteromedial plating cases, two were found to have non-union, eight had infection, and there were
no instances of malalignment. Among the cases of anterolateral plating, there was one non-union, one case of
infection, and no cases of malalignment. There were no significant differences in rates of non-union or
malalignment between the two plating methods (p < 0.05). The infection rate in the anterolateral group,
however, was significantly lower than that in the anteromedial group (p < 0.05).

Conclusions: Treatment of tibial diaphyseal fractures both with anterolateral and with anteromedial dynamic
compression plates show an equally satisfactory union rate and incidence malalignment; however, anterolateral
plating has a significantly lower infection rate.
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Introduction

Tibial diaphyseal fractures are the most
common type of shaft fracture. The current gold
standard treatment for this type of fracture is closed
interlocking nailing!”. That treatment destroys less
tissue and results in fewer complications than
dynamic compression plates, so patients recover
sooner. However, malalignment is more likely to
occur with interlocking nails than with plates and
screws, especially on the proximal and distal
tibia"*. Additionally, using interlocking nails
requires  fluoroscopy, resulting in radiation
exposure. The operation also takes longer than with
plates and screws.

Treatment of tibial diaphyseal fractures
with a dynamic compression plate (DCP), which
was developed before intramedullary nailing,
provides fairly good results®®.  Dynamic
compression plates are the preferred treatment for
patients with tibial diaphyseal fractures in Asia and
South Africa, in young patients, and in patients
with small or deformed intramedullary cavities,
especially those with compartment syndrome®.
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According to Ruedi, Webb and Allgower (1976),
the results of treatment with AO/ASIF dynamic
compression plates among the patients with acute
fractures are satisfactory: a success rate of 98.1%
in closed fractures and 88.4% in open fractures. As
for complication rates, in closed-fracture tibias the
non-union rate and the infection rate were both 1%,
while in open-fracture tibias, the non-union rate
was 5.3% and the infection rate was 1.6%®.

In simple fractures, anteromedial plating is
applied because plating on the tension side
enhances the coordination between the tension-
band and compression plates. However, in
comminuted fractures, plates are fixed to function
as bridging plates. In those cases, as little tissue and
periosteum as possible is removed. Nevertheless,
anteromedial plating has a high incidence of
complications, especially soft-tissue problems and
infections®¥ because the tissues on that side are
quite thin. Presently, locking compression plates
(LCP) are commonly used for treatment of tibial
diaphyseal fractures because they are strong fixed-
angle devices with high pullout strength. In
addition, since they do not press against the
periosteum, blood can flow freely to the fractured
parts, especially when the minimally invasive plate
osteosynthesis’™™® (MIPO) technique is used. One
drawback of LCP is that the cost is higher than
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dynamic compression plates. Fixation of plates on
the anterolateral side, or submuscular plating,
probably reduces the incidence of complications
caused by plating. This study compared the results
of treatment of tibial diaphyseal fractures with
anteromedial and with anterolateral plating using
dynamic compression plates including subsequent
complications, e.g., infection rates, non-union rates,
and malalignment.

Materials and Methods

In this retrospective study, the subjects
were tibial diaphyseal fracture patients who had
undergone  treatment at  Sunprasitthiprasong
Hospital in Ubon Ratchathani province between 1
January 2009 and 31 December 2015. The research
was approved by the Sunprasitthiprasong Hospital
Ethics Committee for Human Research. One
requirement for inclusion in the study was that the
patient had been given definitive treatment with
dynamic compression plates (DCP) and received
follow-up care until healing or for at least 9 months
with no indications of nonunion as defined by the

(A)
Fig. 1 Treatment of tibial diaphyseal fractures with anteromedial (A) and anterolateral (B) dynamic compression
plates

Results

Table 1 General Information
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U.S. FDA. This research excluded patients who had
undergone other treatment procedures prior to the
definitive treatment, e.g., external fixators. Also
excluded were patients with a high risk of
infection, e.g., immune deficiency, uncontrolled
diabetes, venous ulcer, and arterial insufficiency, as
well as patients treated for non-union with dynamic
compression plates, those with skin infection or
skin diseases, e.g., cellulitis, psoriasis, dermatitis,
and dermatophyte, and patients with pathological
fractures. The Sunprasitthiprasong Hospital treats
about 120 cases of tibial shaft fracture per year.
The author recruited cases with ICD 10: S82.2*
from the hospital database. Two groups of 150
patients each were retrospectively studied: Group |
was patients treated with anteromedial DCP and
Group Il was patients treated with anterolateral
DCP. The orthopedist performing the surgery
selected the plate position based on the degree of
soft tissue injuries. Each patient’s previous medical
records and X-ray films, information on non-union,
deep infection, and malalignment (>10 degrees)
were also collected and analyzed (Figure 1).

(B)

Demographic Data Anteromedial group Anterolateral group p-value

Sex (Total) 96 84

- Male 66 30 0.07

- Female 49 35 0.07
Age (mean) yrs.

- Male 32.74 38.34 0.07

- Female 33.15 38.13 0.73
Comorbidity

- Diabetes mellitus 6 9 0.152
Fracture type

- Closed fracture

- Open fracture Gr.1 76 62 0.12

- Open fracture Gr.11 19 15 0.12

1 7 0.02*

*Statistically significant
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Table 2 Results of the study

Study group No. patients  Non-union Infection Malalignment
Anteromedial DCP 96 2 8 0
Anterolateral DCP 84 1 1 0

The author initially recruited 150 cases in
each groups, but some patients were lost to follow-
up (54 cases in anteromedial group and 66 case in
anterolateral group) due to economic problems or
migration.

Of the tibial diaphyseal fractures treated at
Sunprasitthiprasong Hospital in Ubon Ratchathani
province between 1 January 2009 and 31 December
2015, 96 cases were treated with anteromedial DCP
and 84 cases with anterolateral DCP. Statistical
analysis found no significant differences sex, age
and comorbidity (diabetes mellitus) between the
two groups.

In the anteromedial group, there were two
cases of non-union and eight cases of infection; in
the anterolateral group, there was one case of non-
union and one case of infection. The difference in
the non-union rate was not statistically significant
(Z-score = 0.4668; p-value = 0.63836), but the
infection rate in the anteromedial group was
significantly higher than the anterolateral group (Z-
score = 2.1936; p-value = 0.002852). No
malalignment > 10° was found in either group
(Table 2).

Discussion

Tibial diaphyseal fractures are one of the
most frequent shaft fracture. Although closed
interlocking nailing is generally considered the
gold standard treatment for this kind of fracture, it
is usually accompanied by some issues including
surgical equipment, longer operating time and
radiation exposure from fluoroscopes. For that
reason, treatment with dynamic compression plates
(DCP) is widely applied because it provides
equally good results while avoiding those issues.
Dynamic compression plates are frequently applied
for tibial diaphyseal fractures in Asia and South
Africa probably because people in these regions,
especially children, have smaller bones than
Europeans. Additionally, in patients prone to
compartment  syndrome, intramedullary nails
provide the result in higher pressure on the
compartment which may can lead to compartment
syndrome.

This research found infection rates lower
than those reported by Ruedi, Webb and Allgower,
that is, 8.3% (8/96) in the anteromedial plating
group and 1.2% (1/84) in the anteromedial group.
In this study, infected plates were found in both
closed and open fractures. There were eight case of
infection in the anteromedial group: five in closed
fractures, two in grade | open fractures, and one in

a grade Il open fracture. In the anterolateral group
there was only one infection in a grade Il open
fracture. Reasons for this difference include that
only closed tibial shaft fractures and open fractures
grade | or Il were included in the present study,
there have been improvements in soft tissue
preservation and surgical techniques, and more
effective antibiotics have become available. The
author excluded cases of open fractures of grade 11l
as well as more complex comminuted fractures
related with other which required additional
procedures, e.g., locking compression plates,
external fixation, and intramedullary nailing.

Anteromedial plating involves plating on
the tension side of the tibial shaft where tissue
coverage is thinner than of other muscle-covered
bones. As dynamic compression plates are likely to
press directly against the periosteum, tissue
necrosis often occurs and patients are more
infection prone, especially those with open fracture
wounds as those are usually on the anteromedial
side. The end result is that anteromedial plating in
open fractures has a high incidence of infection.
Patients with this type of fracture are usually
treated with disinfection, debridement, long leg
slab or external fixators, as well as later definite
treatment; those patients were excluded from this
study.

Several techniques, e.g., minimally
invasive plate osteosynthesis (MIPO) and
anterolateral plating, have been developed which
reduce the incidence of infection and improve
union rates. Those techniques also help preserve
soft tissue.

Even though coverage of muscles with
anterolateral plating helps reduce infection, one
biomechanical drawback of this method is that
plating on the compression side may cause varus
deformity of the tibial shaft especially in
comminuted fractures despite even with prebent
plates. Thus it is advisable to treat with locking
compression plates (LCP) in anterolateral plating
which, in addition to helping prevent varus tibial
shaft deformity, also provides angular stability.
Another advantage of LCP is reduced incidence of
infection because the plate does not press against
the periosteum, allowing improved blood to flow to
the fracture area and avoiding the occurrence of
necrotic tissue. Disadvantages of this form of
plating is high cost.

The incidence of infection among patients
with diabetes was not significantly different
between the two groups. Analysis of the
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relationship of infections and other comorbidities,
e.g., smoking, obesity, and medications, was not
possible as the available data was not sufficiently
reliable. This study tried to exclude factors that
could potentially interfere with bone union and
result in infection. For that reason, patients taking
medications such as antiviral drugs and those
receiving chemotherapy were excluded from the
study.

The union rate with both anteromedial and
anterolateral plating were very high, 97.9% and
98.8%, respectively. Soft tissue preservative
surgical techniques such as those specified in the
AO principles and dynamic compression plates
were selected for use with simple bone fractures
(AO Classification 42-A, 42-B1, 42-B2) to help
ensure fractures healed before any implant failure
occurred.

No malalignments > 10° were found in
either group. Alignment evaluation in open
reductions was done by direct inspection. In cases
using the MIPO technique, fluoroscopic
intersurgical inspection was necessary.

Conclusions

Although intramedullary nailing is the
current gold standard for treatment of tibia
diaphyseal fractures, treatment with plates and
screws is effective in hospitals cases where
insertion of intramedullary nailing is not possible.
It is effective in patients who are well qualified and
where soft tissue preservative surgical techniques
(AO principles) are employed. Treatment of tibial
diaphyseal fractures with dynamic compression
plates provides satisfactory results in terms of
union rate, incidence of malalignment, and
infection rate. Anterolateral plating significantly
reduces infection rates in tibial shaft fractures
compared with anteromedial plating.

References

1. Court-Brown CM. Chapter 52 Fractures of the
Tibia and fibula. Rockwood and Green's
Fractures in Adults, 6th ed. Philadelphia, PA:
Lippincott Williams and Wilkins, 2005: 2079-
146.

2. Keating JF, O'Brien PI, Blachut PA, Meek RN,
Broekhuyse  HM. Reamed interlocking
intramedullary nailing of open fractures of the
tibia. Clin Orthop Relat Res. 1997; (338): 182-
91.

3. Krettek C, Schandelmaier P, Tscherne H.
Nonreamed interlocking nailing of closed tibial
fractures with severe soft tissue injury. Clin
Orthop Relat Res. 1995; (315): 34-47.

4. Bhandari M, Guyatt GH, Swiontkowski MF,
Tornetta P 3rd, Hanson B, Weaver B, et al
Surgeons' preferences for the operative
treatment of fractures of the tibial shaft. An

JRCOST VOL.42 NO. 3-4 July-October 2018

27

international survey. J Bone Joint Surg Am.
2001; 83-A(11): 1746-52.

5. Riedi T, Webb JK, Allgéwer M. Experience

with the dynamic compression plate (DCP) in

418 recent fractures of the tibial shaft. Injury.

1976; 7(4): 252-7.

Wagner M, Frigg R, editors. AO manual of

fracture management, internal fixators, concept

and cases using LCP and LISS. Stuttgart, New

York: Thieme; 2006.

7. Christensen J, Greiff J, Rosendahl S. Fractures
of the shaft of the tibia treated with AO-
compression osteosynthesis. Injury 1982; 13(4):
307-14.

8. Van der Linden W, Larsson K. Plate fixation
versus conservative treatment of tibial shaft
fractures. A randomized trial. J Bone Joint Surg

Am. 1979; 61(6A): 873-8.

Oh CW, Kyung HS, Park IH, Kim PT, Ihn JC.

Distal tibia metaphyseal fractures treated by

percutaneous plate osteosynthesis. Clin Orthop

Relat Res. 2003; (408): 286-91.

10.Borrelli J Jr, Prickett W, Song E, Becker D,
Ricci W. Extraosseous blood supply of the tibia
and the effects of different plating techniques: a
human cadaveric study. J Orthop Trauma. 2002;
16(10): 691-5.

11.Ricci WM, Rudzki JR, Borrelli J Jr. Treatment
of complex proximal tibia fractures with the
less invasive skeletal stabilization system. J
Orthop Trauma. 2004; 18(8): 521-7.

12. Anglen J, Kyle RF, Marsh JL, Virkus WW,
Watters WC 3rd, Keith MW, et al. Locking
plates for extremity fractures. J Am Acad
Orthop Surg. 2009; 17(7): 465-72.

13. Keating JF, Blachut PA, O'Brien PJ, Court-
Brown CM. Reamed nailing of Gustilo grade-
I11B tibial fractures. J Bone Joint Surg Br. 2000;
82(8): 1113-6.

14.Bedi A, Le TT, Karunakar MA. Surgical
treatment of nonarticular distal tibia fractures. J
Am Acad Orthop Surg. 2006; 14(7): 406-16.

15. Mashru RP, Herman MJ, Pizzutillo PD. Tibial
shaft fractures in children and adolescents. J
Am Acad Orthop Surg. 2005; 13(5): 345-52.

16. Durrani A, Inam M, Zaman R, Arif M, Shabir
M. Treatment of closed tibial diaphyseal
fracture by dynamic compression plate. Pak J
Surg. 2011; 27(1): 28-31.

o

©



28

1Wsguiigunan1ssnyINsZ@nHIMYIHNA U UatizMNNIZANNINA 1Y Anteromedial 1A

Anterolateral

% J o
IGANGNT aAedlI, Wy

Y A o

J o { a
agilszasn: Dynamic compression plate UHAM3FNYINA INAIAENAY Closed Interlocking Nail Tneunwizmsinagy

e

3

'

pona1lumssnyInsegnuiiudain My Taveawnsegnusaa Anteromedial Tunszgnniiudalideon Tu

) -

'

. . A a3 Y . . A9 a4 A A a dy ' K4 = dy
130N Biomechanics mmmmﬂumu Tension side l!ﬁm“l]@!ﬁ’ﬂﬂ@ﬂﬂ?iﬁﬂl%ﬂQ’dﬂ??ﬂ?if)?x‘iﬂ?u Anterolateral MIANHIU

=

3 = = o 9/ Y o Y ' Y .
wilumsanyulseungunansinyIngegnuUINTNA 18013 1NUAY Ta¥eAINNTEGNAIY Anteromedial LD
Anterolateral
ax = . PR Y Y o Ayge o roa .
IBMANYI: Retrospective sudy Tufilrenszgnninudaini Idsunissida TauruTavgawnsegnuuy Dynamic
Compression Plate 1UseWINITUN 1 UATIAN WA, 2553 - 31 FUNIAN WA 2557

= PR Y Y o Ay Yo o ' . .
wamsfnw: Jilonsegnnilmdaini 185 umskian19usy Tavenwnsegnuuy  Dynamic Compression Plate

4 ’
NNAI Anteromedial T14IU 96 518 Wunsegn luda 2 518 Aadeil lanzawnszgn 8 519 linunszgnaning

U

4 ’
dIUAIY Anterolateral $1UIU 84 510 WUNsN 18R 1 518 Aaden lanzawnszgn 1 518 uag linunszgnaada

k4
71 wamsAny Iy nsegn luda uaz nszgnaniagy neaesngu ludnnwuandwiuediivdgynand (p <
Y ’ ’
0.05) uamsamdoi lavignunszgn Tungu Anterolateral $10NGU Anteromedial 081NTyd YN NADA (p <
0.05)
3

agil: mssnvinszgndudaindrounuTavgaunsegnuuy Dynamic compression plate 1inamssnyinanalu
k2
AusnTIMIARYeINTEgn MIAnARIYveInIzen uazenTIMTAMYe Tagmmiznsanusy Tanzaunszgaaiu

o a ¢ Y 1 v o o 4 @ Y
Anterolateral ﬁ”lll’liﬂﬁﬂ@ﬁi?ﬂ’liﬁﬂl:i’ﬂ 7@88]Nﬁuﬂﬁ'7ﬂ@!ﬁ@!l/§'8ﬂ!ﬁﬂﬂﬂﬂﬂ75?7\7@7” Anteromedial

THE THAI JOURNAL OF ORTHOPAEDIC SURGERY



