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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Repairing Pilon fractures remains challenging.
ORIF allows direct anatomical reduction, but at the expense of
soft tissues dissection which are associated with recovery. On
the other hand, External Fixation allows indirect reduction and
causes less soft tissue damage. However, a few studies conclude
that External Fixation is associated with high rates of malunion.

The objectives were to evaluate and compare: Primary
outcome measure: ankle hindfoot function (AOFAS at 9
months) ,and secondary outcome measures: quality of reduction,
bone union, arthritic changes, other potential complications and
ultimately the optimum management for pilon fractures.

Methods: A prospective randomized comparative clinical
study. 40 Patients were included in the study with comminuted
closed Pilon fracture. Patients were randomized by closed
envelope technique into two groups: Group (1) Included 20
patients managed by external fixation with limited internal
fixation. Group (2) Included 20 patients managed by open
reduction and internal fixation. Skeletally immature, type 43A
AO/OTA, Open fractures, compartment syndrome, Pathological
fractures were excluded.

Results: There was no significant difference between External
fixation and ORIF as methods of fixation for Pilon fracture in the
functional activity of the patient after 9 months as evidenced by
AOFAS score (P=0.547) and the development of complications
(P =0.227). However, there was statistically significant
difference (P <0.001) regarding the time to weight bearing
between both groups, and statistically significant difference (P
=0.042) regarding time to union.

Conclusions: The best surgical modality to treat Pilon
fractures is still debatable. While external fixation is used by
many to avoid major complications, it has been associated with
high rates of malunion, and osteoarthritis.

Key words. Pilon-Distal, Tibia-Intraarticular-Tibial, Plafond-
Staged ORIF-Ilizarov.

Introduction.

Tibial pilon fractures are increasing in incidence [1,2], usually
caused by high energy trauma, whereas their management
remains still challenging and debatable. Over the past decades,
many strategies have emerged like open reduction and internal
fixation mainly with plates (ORIF), external fixation of different
kinds (ExFix), and minimally invasive treatment options [3,4].
The goal of treatment is to achieve a balance between soft tissue
envelope integrity as much as possible while avoiding articular
incongruence. ORIF aims to recreate the anatomic structure of
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the bone through direct reduction, on the expense of extensive
dissection which may affect recovery [5]. On the other side,
ExFix relies on indirect reduction and thus keeps the soft tissue
envelope intact. However, a few studies criticized ExFix to
be associated with high rates of malunion [6,7]. This study
compares between treatment of pilon fractures with definitive
external fixation (group 1) and ORIF either early or delayed after
temporary spanning external fixation (group 2). The objectives
were to evaluate and compare:

primary outcome measure: ankle hindfoot function (AOFAS
at 9 months), and secondary outcome measures: quality
of reduction, bone union, arthritic changes, other potential
complications and ultimately the optimum management for
pilon fractures.

Patients and Methods.

A prospective randomized comparative clinical study including
40 Patients with comminuted closed pilon fracture were
included. Assuming a standard deviation of 10, a sample size of
34 was required to obtain 80% power to identify a difference of
10 points in AOFAS score as statistically significant. Therefore,
each group should include 17 participants. To compensate for
lost patients, each group was set to 20 patients. The study was
performed at Kasr Al-ainy university hospital, Nile hospital for
health insurance-Cairo-Egypt in the period between May 2019
and May 2022 with a mean follow up of 24.7+3.07 months for
Exfix and 23.8+3.12 months for ORIF. The primary outcome
measure was the AOFAS at 9 months.

Patient selection and randomization:

Patients who consented to participate were randomized by
closed envelope technique to receive either External Fixation
or ORIF into two matched groups: Group (1) 20 patients were
treated by definitive external fixation. Group (2) 20 patients
were treated by open reduction and internal fixation. Inclusion
criteria were patients older than 18 years, fracture types 43B
and 43C per AO/OTA classification and types II & III per Riiedi
and Allgdwer classification. Exclusion criteria excluded those
with open fractures, compartment syndrome and pathological
fractures.

All patients were subjected to clinical assessment, laboratory,
and radiological investigations (plain x ray and CT scan) to
assess the degree of fracture comminution, fracture pattern
according to Riiedi and Allgéwer and OTA/AO classifications,
and to exclude unsuitable patients from the study, Surgical
interventions were performed by a single surgeon, the first
author.
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Surgical interventions.

External fixation (Ilizarov): A non-bridging frame was
applied by two proximal fully circular rings attached to the
proximal segment to provide stable anchorage for the distal
ring, one full ring with tensioned wires attached to the distal
articular segment and 3 or 4 connecting rods between each ring
(Figure 1).

Preliminary fibular fixation or the use of a temporary bridging
frame aided reduction. Reduction wires (with olives) were
considered for interfragmentary compression and reduction
for the articular component. “Dropped” olive wires in-between
proximal and distal rings were applied to optimize diaphyseal
reduction. This was additionally augmented by limited internal
fixation with screws (Figure 2).

Open reduction and internal fixation (ORIF): Either
primary (early) ORIF or delayed ORIF after initial (uniplanar)
delta frame application once soft tissues have healed usually in
14 to 21 days (Figure 3).

In addition to the anteromedial and anterolateral approaches
(Figure 4) for the distal tibia, the lateral approach for the fibula
and posterolateral approach for both the tibia and fibula were
utilized. In most of the patients (15 cases, 75%) the universal
anteromedial approach was used.

Postoperative components.

1) Postoperative management:
= Antibiotics: All patients received single dose of (cefazolin 2
g) intravenous within 60 minutes prior to incision and continued
for 2 days postoperatively.

Figure 2. Intraoperative fluoroscopic image shows the proximal and
distal rings assembly.

35

Figure 3. Skin condition after trauma and 14 days after spanning with
Delta frame.

Figure 4. Intraoperative photo showing anterolateral plate applied
through anterolateral approach.

* Wound condition:
In external fixation cases:

* The pin/wire-insertion sites should be kept clean. Any crusts
or exudates should be removed. The pins/wires may be
cleaned with saline and/or disinfectant solution/alcohol. The
frequency of cleaning depends on the circumstances.

* No ointments or antibiotic solutions were used for routine
pin-site care.

* Dressings were not usually necessary once wound drainage
has ceased.

» The patient or the carer were teached to apply the cleaning
routine.

Postoperative rehabilitation.

Weight bearing and Motion:

* All patients were advised to be non-weight bearing.

» All patients were advised to start range of motion exercises
of the knee and the ankle the next day after operation to avoid
equines posture of the foot.

* Weight bearing was delayed for 6 weeks in External
fixation group until union of the articular component after
which partial weight bearing is allowed. The fixator is left
on the tibia until solid union is evident radiographically.
Dynamization is sometimes done by loosening of the locking
nuts in the external fixator after callus formation.

* Inthe ORIF group we are guided by the radiological signs of
union usually.

2) Follow up:

» Follow up by plain x-ray every month until fracture healing
occurred.

* Then follow-ups were continued every 3 months until 9
months.



3) Postoperative assessment:

Fracture union: Bony union was defined as both clinical and
radiographic healing (using plain x rays and CT scan), with
no pain or tenderness on palpation of the fracture, full weight
bearing and three bridging cortices on orthogonal radiographs.
Nonunion was defined as a lack of evidence of clinical and
radiographic union at 9 months [2]. Malunion was defined as >7
degrees valgus, varus or >10 degrees procurvatum/recurvatum
on the final radiographic evaluation.

Infection: Infection is considered when there are signs and
symptoms of infection around the wound. Pin tract infection
was diagnosed when signs and symptoms of infection around
a pin that required increasing the frequency of local cleansing,
protecting the pin site with dressing, using antibiotic, removing
the pin, or performing surgical debridement.

Ankle hindfoot function: Was measured using AOFAS score
[3] after 9 months. The maximum score was 100 points. A value
of more than 87 points was considered to be a good to excellent
result.

Objective and subjective outcome measures were recorded by
a single surgeon, who was unaware of treatment allocation.

Statistical analysis:

Data was coded, entered, and processed on a personal computer
using SPSS software. The cut-off value for significance was set
at p <0.05. Student t test was used to assess the

statistical significance of the difference between two population
means involving independent samples. A paired t-test was used
to assess the statistical significance of the difference between
two population means involving matched or paired samples.

Results.

Age ranged from 19 to 53 years, among the 40 cases males
were predominant (34 cases).

33 cases were Non-smokers and only 7 cases were smokers.

As regard the mechanism of injury, fractures as a result of
axial loading were (27 cases) and those as a result of twisting
injury were (13 cases).

There was no significant difference (P=0.547) between External
fixation and ORIF as methods of fixation for pilon fracture in
the functional activity of the patient after 9 months as evidenced
by AOFAS score where the mean in (External fixation) group
was 80.20 £ 9.61 range (60-95), and in (ORIF) group was 81.75
+ 6.12 range (70-90), and There was no significant difference

(P =0.227) in the development of complications such as infection,
malunion, arthritic changes and wound complications (Table 1).

Table 1. Comparison between external fixation and ORIF groups
regarding late complication sequels.

External .
Late sequel fixation ORIF Chi-square test
No. % No. % ). & P-value
No 10 50% 16 80%
Malunion 4 20% 1 5%
5.651 0.227
OA 2 10% 0 0%
Infection 4 20% 1 5%
Wound o o
breakdown 0 0% 2 10%
P> 0.05: NS
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Figure 5. Comparison between external fixation and ORIF groups
regarding weight bearing.

Figure 7. Clinical photo shows wound breakdown and exposed plate
after early ORIF.



However, there was a statistically significant difference
between both groups regarding time to weight bearing (P
<0.001) shorter for external fixation group (45-60 days) than
for ORIF group (88-126 days) (Figure 5) and a statistically
significant difference between both groups regarding time to
union (P =0.042) ranging from 3-4 months for external fixation
group and 3-7 months for ORIF group.

In the External fixation group 4 cases (20 %) developed
infection and 1 case (5 %) in the ORIF group (Figure 6). This
was attributed to minor pin tract infection while only one deep
infection in the ORIF group was identified. However, wound
breakdown occurred in 2 cases (10%) in the ORIF group and
resulted in exposed infected hardware after 4 months and 3
months which required culture specific suppressive antibiotic
till union of fracture followed by removal of the implants
followed by serial debridement till wound healing (Figure 7).

On the other side, malunion in External fixation group was
recognized in 4 cases (20 %) and in 1 case (5 %) in the ORIF
group. This was attributed to indirect periarticular fixation in the
External Fixation group and secondary loss of reduction.

Discussion.

Pilon fractures remain a challenging injury, especially in
multifragmentary fractures, with articular impaction, and
complex metaphyseal or diaphyseal components, in addition to
the soft tissue injuries that are frequently associated with these
fractures which could affect the management plan and timing
of surgery.

Over the past years, staged management, newer implants, and
less invasive techniques have evolved to improve outcome [4].

In our study, infection in External fixation group occurred 4
times (4 cases representing 20 %) more than in ORIF group
(1 case representing 5 %) although they consisted of minor
pin tract infection and with only one serious deep infection in
ORIF group. However, wound breakdown occurred in 2 cases
of the ORIF group and resulted in exposed infected hardware
after 4 months and 3 months which required culture specific
suppressive antibiotic till union of fracture followed by removal
of the implants followed by serial debridement till wound
healing.

In our study, malunion in External fixation group occurred 4
times (4 cases representing 20 %) more than in the ORIF group
(1case representing 5 %) and the External fixation cases were
attributed to limited periarticular fixation and secondary loss of
reduction.

Overall, our study concluded that there was no significant
difference between External fixation and ORIF as methods of
fixation for pilon fracture in the functional activity of the patient
after 9 months as evidenced by AOFAS score (P=0.547) and
the development of complications such as infection, malunion,
arthritic changes and wound complications (P =0.227).

However, there was statistically significant difference (P
<0.001) regarding the time to weight bearing between both
groups in External fixation group was 47.47+4.489 range, and
in ORIF group was 109.07 + 13.14 range.

Regarding time to union P value was (0.042) in External
fixation group range was (3.45 + 0.51), and in ORIF group
range was (4.05 = 1.14).
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In 2019 Saad et al. [5] stated that MIPO technique can
overcome some concerns with soft tissue insult while obtaining
good articular reduction. Locked or conventional plates with lag
screw fixation are utilized for complex articular injuries with or
without fibular fixation. External fixation is generally used as
a temporary measure but can be utilized as definitive fixation
when indicated. There is an indication for acute arthrodesis in
severely comminuted, osteoporotic, or arthritic ankles with poor
healing potential.

Resch et al. [6] reported that medial stabilization leads to
further trophic changes of the cartilage, and these results could
explain the increased infection rate after early ORIF.

In 2001 M Blauth et al. [7] stated that ankle function can
get better by early motion and partial weight-bearing, which
provides better chance for nutrition of the articular cartilage and
recovery, and this necessitate rigid stabilization to obtain this
target. In his study, fractures which were stabilized secondary
by internal fixation, after a mean of 17 days from the provisional
treatment, had the best results. The apparently worse results are
possibly caused by long-term immobilization with fixators and
casts (for an average of 60 days).

Conversely, Hontzsch et al. [8] and Bone et al. [9] did not
find any functional disadvantage, and Saleh et al. [10] and De
Bastiani et al. [11] achieved good results with dynamic fixators.

Circular frames or hybrid systems applied in a non-spanning
mode, may become useful tools [12] but do not always solve the
problems in severe pilon fractures [13].

Manaf H Younis et al. [14] in in their meta-analysis concluded
that, early postoperative major complications were not
significantly affected by the method of fixation whether external
or internal, Minor infections, on the other hand, were 2.8 times
more likely to be connected with external devices, and this is
related to the high frequency of superficial pin tract infections
linked to these devices.

When treating pilon fractures with external fixation, the risk of
delayed union and malunion is more than doubled and the risk
of non-union is not significantly different from that of ORIF.

Due to the lack of anatomical articular reduction and rigid
stabilization that are achieved by external fixation as compared to
ORIF, long-term consequences indicated a high risk of arthritic
alterations following different forms of external fixation.

Any method of external fixation, including uniplanar, circular,
and limited internal fixation, produced these results.

In 2016 Yi-Chen Meng et al. [15] systematic review and meta-
analysis included 11 studies, 1 prospective randomized and 10
retrospective cohort studies comparing ORIF versus External
Fixation. The meta-analysis results suggested that there is no
statistically significant difference of the infection between the
ORIF and the External Fixation group.

Analysis of deep infection did not reveal a significant difference
between both groups, but when only superficial infection was
considered, the incidence increased in the external fixation
group.

Union time was compared by four studies. One of them
stated that ORIF required less time to union (p<0.05) without
describing the standard deviation. Meta-analysis of other three
studies revealed no significant difference between the two



treatment groups, but with a significant heterogeneity (I>= 70%),
which limited the reliability of the results. The heterogeneity
is possibly owing to an Ilizarov frame, which may result in a
reduced union time in External Fixation groups.

Their analysis showed no significant difference in the incidence
of arthrosis between both groups (p = 0.87). There was a
significant reduction of incidence of malunion in ORIF groups
(4.3%) versus External Fixation groups (12%). Non-union is
multifactorial and caused by unfavourable biomechanical and
vascular status. The incidence rate of non-union was compared
by six studies and meta-analysis showed a significantly higher
risk of non-union in External Fixation groups with an acceptable
heterogeneity (p = 0.02).

The best surgical treatment of pilon fractures remains
debatable. While external fixation is used by many to avoid
major complications, it may be associated with high rates of
delayed union, non-union, malunion, and osteoarthritis.

Therefore, ORIF is recommended when the skin condition is
favourable, to obtain accurate anatomical joint reduction, rigid
stabilization of the articular surface, and restoration of distal
tibia alignment. Concerns of soft-tissue complications can be
addressed by meticulous preoperative planning, whether with
an early or staged ORIF.

The advantages of ORIF include adequate exposure, solid
fixation, accurate reconstruction of the articular surface,
and convenient post operative care, while the advantages of
External fixation include minimally invasive treatment, less
wound problems, allowing postoperative adjustments and
comparatively easier removal.

Conclusion.

The study showed no statistical differences in functional
outcome between both methods of fixation regarding the
AOFAS score at 9 months. There was a difference in the time
before regaining the ability to bear weight and union time. Both
methods necessitate accurate preoperative planning and surgical
experience to reduce the risk of complications and hence
revision surgery. Clinical outcome may largely depend on the
technique rather than on the choice of implant.

Limitations in the study.

Although the sample size was calculated just enough to achieve
a power of 80 percent it would be preferable to increase the
sample size over a prospective multicenter study that controls
for other variables to decrease the risk of error even further.

The majority of patients in this study were relatively young
with good bone and immunity, hence results are mainly
representative of that group.

Finally short term follow up didn't enable us to detect cases
that needed to remove the internal fixation due to irritating
hardware in the long run.
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