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INTRODUCTION

Mehmet Suleyman Abul,

Engin Eceviz

ABSTRACT

Obijective: The Lisfranc complex is an osseo-ligamentous structure consisting of multiple
tarsal and metatarsal bones, joints, and ligaments. The transarticular screw method is the
most commonly preferred fixation technique in patients with Lisfranc injury. However, screw
breakage complications can be seen with a considerable frequency. Although there are stud-
ies in the literature that associate the risk of screw breakage with the diameter or structure
of the screw used, there is still no consensus. The aim of this study is to predict the risk of
screw breakage by examining many parameters.

Methods: We retrospectively evaluated 61 patients with lisfranc injuries who underwent
transarticular fixation with screws of different diameters and properties. We found screw
breakage complications in 9 (14.7%) of the patients. Some demographic and radiological
parameters were examined to predict screw breakage in these patients. Age, gender, weight,
diameter and structure of the screw used, presence of accompanying cuneiform, cuboid
or metatarsal base fracture, how many tarsometatarsal joints were involved and whether
anatomical reduction was achieved. In addition, the development of post-traumatic arthro-
sis during the 2-year follow-up, and the American Orthopedic Foot and Ankle Association
(AOFAS) -Middle Foot Score and Visual Analogue Scale (VAS) scores were also compared
in clinical evaluations.

Results: We could not find any radiological or demographic parameter that could predict
the screw breakage complication in the results. We found only that post-traumatic arthritis
was significantly more common in patients with screw breakages. We also found that there
was no significant difference in AOFAS-midfoot and VAS scores in patients with or without
screw breakage complications.

Conclusion: In the transarticular screw fixation of Lisfranc injury; screw’s diameter, can-
nulated or solid structure, the presence of accompanying tarsal or metatarsal injuries and
the reduction quality of the injured anatomic structures do not pose any risk factors for the
screw breakage complication.

Multiple tarsal and metatarsal bones, joints, and liga-
ments form the complex Osseo-ligamentous structure
called the Lisfranc complex. The anatomically and clin-
ically most important structure of this complex is the
Lisfranc ligament, connecting the base of the second
metatarsal to the medial cuneiform.!" Instability of this
complex structure following an injury requires anatom-
ical stabilization with Kirschner wires, screw fixation,
bridging plates or suture-button fixation across the
joints.[2]

Screws are the most commonly preferred materials used
to reduce and stabilize diastasis at the Lisfranc joint. 3.5,
4.0 or 4.5 mm, cannulated or cortical type are the most
commonly used screw sizes. latrogenic damage to the ar-
ticular surface of the joints and screw head irritation are
the known complications of transarticular screw fixation.
To reduce this point, fixation with smaller screws such as
2.7 mm is also reported in the literature.l! However, the
incidence of screw breakage (23%) was found to be quite
high before the 12-month follow-up visit.
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Screw breakage is not a rare complication in Lisfranc inju-
ries. Fully threaded solid cortical screws are recommend-
ed instead of partially threaded cannulated screws because
of their higher ultimate loads and yield strengths./® But
in a recent study, cannulated screws were found to be as
robust as solid cortical screws in stabilizing the midfoot
under physiological loads.””! In the literature, the recom-
mended screw type or size to prevent screw breakage in
the treatment of Lisfranc injuries is not fully clear. More-
over, it is not certain whether this complication has a neg-
ative clinical reflection in patients with screw breakage.l!

The aim of the authors in this study was; |) to identify the
risk factors for screw breakage by considering the demo-
graphic factors, injury mechanism, coexisting injury, and
material-related factors, 2) to reveal the clinical outcome
in patients having screw breakage complications. We hy-
pothesized that screw breakage is more common in pa-
tients fixed with cannulated screws and/or screws with a
shorter diameter.

MATERIALS AND METHODS

68 patients with Lisfranc injury who were operated on
between 2015 and 2018 were retrospectively evaluated.
Those who underwent plate-screw fixation or primary ar-
throdesis were excluded from the study.

First, the energy of the injury was grouped as high or low.
Athletic activity, ground-level twisting or fall from less than
4 feet were accepted as low energy mechanism injuries as
previously described by Ly et al.l'! Motor vehicle crash,
motorcycle crash, direct crush, and fall from greater than
4 feet were accepted as high energy mechanism injuries.
191 All patients were operated with open reduction. No
patient underwent closed reduction and percutaneous fix-
ation. The screw properties used in each patient were the
same, different screw types or diameters were not used
in the same patient. Screws used were; 2.7 mm full thread
solid cortical, 3.3 mm full thread headless cannulated com-
pression, 3.5 mm full thread solid cortical, and 4.0 mm par-
tial thread cannulated. Different screws were selected in
different patients because the operations were performed
by different surgeons, although they were performed in
the same clinic.

All patients were immobilized with a below-knee cast for
the first 6 weeks postoperatively. Low Molecular Weight
Heparin subcutaneous injection was prescribed for throm-

boembolic prophylaxis. At the end of week 6, the plaster
cast was discontinued. Partial weight-bearing was allowed
at the end of week 8, and full weight-bearing was allowed
at the end of week 12. In radiological evaluation, the
number of accompanying cuneiform bone fractures, the
presence of cuboid fractures, metatarsal base fractures,
and the number of tarsometatarsal (TMT) joints included
were noted. Besides, whether TMT joint reduction was
achieved anatomically or not was among the parameters
examined in the first post-operative radiography. The
American Orthopedic Foot & Ankle Society (AOFAS)
-Midfoot Score and Visual Analogue Scale (VAS) results
calculated in the second post-operative year of the pa-
tients were also included in the study. Lastly, in terms of
post-traumatic arthritis, radiographs taken in the 2™ year
were evaluated, and any osteophytes at TMT or intertarsal
joints were noted.

Statistical analysis

All continuous variables were compared with Student’s
t-test, and all categorical variables were compared with
Fisher’s Exact test. Significance was set for all analyses at
p<.05. Excel (Microsoft Inc, Seattle, WA) was used for all
statistical analysis.

RESULTS

One patient had primary arthrodesis, and 6 patients had
plate and screw fixation. The remaining 61 patients were
included in the study. There is only one patient who de-
veloped a superficial infection without any signs of deep
infection or osteomyelitis.

Screw breakage occurred in 9 (14.7%) of 61 patients. Im-
plant removal was not performed in any patient. There
was no difference in age, gender, weight, and injury mech-
anism in patients with or without screw breakage (Table
). Similar results were found regarding the number of ac-
companying cuneiform fractures, the presence of cuboid
fractures, the number of metatarsal base fractures, and
the number of TMT joints included (Table 2). Comparing
the screw diameters and cannulated or cortical features,
no difference was found between patients with and with-
out screw breakage (Table 2). In some patients, it was ob-
served that TMT joint reduction could not be achieved
anatomically. However, no significant difference was found
in the number of non-anatomical reductions (Table 2).

Table I. Comparison of demographic characteristics and injury mechanism of patients with and without screw breakage

NSB (n=52) SB (n=9) p-value
Age 39.7£12.8 33.1£16.6 >0.05
Gender 35 male, 17 female 8 male, | female >0.05
Weight (kg) 76.9+143 76.1£15 >0.05
Injury mechanism 21 high energy, 3| low energy 5 high energy, 4 low energy >0.05

NSB: No screw breakage; SB: Screw breakage.
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Table 2.

for screw breakage, and post-traumatic arthritis and intergroup clinical scores findings

Comparison of accompanying tarsal and metatarsal injuries, screw properties, and reduction quality as a risk factor

NSB (n=52) SB (n=9) p-value
Number of accompanying cuneiform fractures (meanSD) 1.67+0.79 1.66+0.81 >0.05
Number of accompanying metatarsal base fractures (mean+SD) 2.06£0.99 1.88+1.27 >0.05
Accompanying cuboid fractures (total number) 10 | >0.05
Number of TMT joints included (mean+SD) 2.62+1.39 2.88+1.16 >0.05
Number of cannulated screws (total number) 22 2 >0.05
Screw diameters 2.7 mm: || patients 2.7 mm: 2 patients >0.05
3.3 mm: 3 patients 3.3 mm: no patients
3.5 mm: |9 patients 3.5 mm: 5 patients
4.00 mm: |9 patients 4.00 mm: 2 patients
Reduction quality Non-anatomic reduction: ~ Non-anatomic reduction:
9 patients 3 patients >0.05
Anatomic reduction: Anatomic reduction:
43 patients 6 patients
Post-traumatic arthritis 28 9 (all patients) <0.05
AOFAS Midfoot score (mean value+SD, at the last visit) 84.65+14.2 79+14.9 >0.05
VAS score (mean value£SD, at the last visit) 3.44+3.02 422+3.73 >0.05

NSB: No screw breakage; SB: Screw breakage; TMT: Tarsometatarsal; AOFAS: American Orthopedic Foot & Ankle Society; VAS: Visual Analogue Scale;

SD: Standard deviation.

AOFAS midfoot scores and VAS pain scores were found to
be similar between patients with and without screw break-
age (Table 2). All patients were able to ambulate without
support. Examining the simultaneous radiographs, all nine
patients with screw breakage had post-traumatic arthritis
(Fig. 1), while only 28 of 52 patients without screw breakage
had it, which was a significant difference (p<0.05) (Table 2).

DISCUSSION

In this retrospective study, the complication rate of screw
fracture was found to be 14.7% in patients who underwent
open reduction and transarticular screw fixation with the
diagnosis of Lisfranc injury. Various demographic and ra-
diological risk factors, especially screw diameter and type,
were investigated in terms of screw breakage, but con-
trary to similar studies in the literature and the hypothesis

Figure 1. Anterior-posterior view of a patients’ feet that un-
derwent open reduction and internal screw fixation for the left
one following a lisfranc injury. One of the screws in the medial
column fixation was found to be broken in the post-operative
follow-up period.

of the present study, no demographic or radiological risk
factors were found for screw breakage.

There are studies in the literature to predict and prevent
screw breakage complications in the treatment of Lisfranc
injuries. While some of these studies recommend fully
threaded solid cortical screws over partially threaded can-
nulated ones due to their higher ultimate loads and yield
strengths, Rozell et al.””) recently found that the cannulated
screws were as robust as solid cortical screws in stabilizing
the midfoot under physiological loads.”® While the issue
of screw preference is still controversial, new risk factors
have begun to be defined in the literature. VanPelt et al.l']
found that increased Body Mass Index (BMI) values were
directly proportional to screw breakage and advanced age
with loss of reduction. In the present study, no difference
was found between the ages and weights of patients with
and without screw breakage. In this way, both patient
groups can be considered more randomized in compar-
ison of screw properties and radiological findings. In the
present study, patient weight was taken into account in-
stead of BMI. This is because the authors of the study
thought that it was the patient’s weight rather than BMI
that increased the deforming force at the Lisfranc joint,
which may cause bias in an overweight but tall patient or a
thin but short patient.

In the study conducted by Renninger et al.,l'? patients with
Lisfranc injuries were investigated in two groups accord-
ing to injury mechanism as low- or high-energy injuries.
Low-energy Lisfranc injuries were found to be more iso-
lated and primarily ligamentous injuries sparing the lateral
column, but the high energy group had more concomitant
foot fractures (78% vs 4%), cuboid fractures (31% vs 6%),
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metatarsal base fractures (84% vs 29%), displaced intra-ar-
ticular fractures (59% vs 4%), and involvement of all 5 rays.
[ |In the present study, there was no difference in the in-
jury mechanism between patients with and without screw
breakage complications. Similarly, both patient groups can
be considered more randomized in comparison of screw
properties and radiological findings. In addition, according
to these findings, the number of accompanying cuneiform
bone fractures, the presence of cuboid fractures, the num-
ber of metatarsal base fractures, and the number of injured
TMT joints were not found to be a risk factor in terms of
screw breakage.One of the results of the study was that all
patients with screw breakage had post-traumatic arthritis.
This result was found to be significant when compared to
the lower findings of arthritis in patients without screw
breakage complications. However, this significant differ-
ence cannot be considered as a risk factor or precursor
for screw breakage, it is an effect rather than a cause.

This study has some limitations. First, the retrospective
study design and low sample size are the weaknesses of
the study. The second is that the operations were per-
formed by different surgeons. On the other hand, there
are some strengths of this study. Patients with and without
screw breakage were found to be randomized in terms
of independent variables such as age, gender, weight, and
injury mechanism.

In conclusion, in the transarticular screw fixation of the
Lisfranc injury; the diameter of the screw, its cannulated
or solid structure, the presence of accompanying tarsal or
metatarsal injuries, and the reduction quality of the injured
anatomic structures do not pose any risk factors for the
screw breakage complications.
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Transartikuler Vidalarla Tespit Edilmis Lisfrank Yaralanmali Hastalarda Vida Kirlma Riskini

Ongorebilecek Parametreler Var Mi? 61 Hasta Uzerinde Geriye Donuk Calisma

Amag: Lisfrank kompleksi ¢oklu tarsal metatarsal kemik, eklem ve baglardan olusan osseo-ligament6z bir yapidir. Lisfrank yaralanmasi olan
hastalarda en sik tercih edilen tespit yontemi transartikiiler vida yontemidir. Ancak bu yontem ile tespit edilen hastalarda azimsanmayacak
siklikta vida kirllmasi komplikasyonu goriilmektedir. Literatiirde vida kirilma riskini kullanilan vidanin gapi ya da yapisi ile iliskilendiren galigma-
lar bulunmasina ragmen yine de tam bir fikir birligi olusmamistir. Bu galismanin amaci, vida kirilma riskini ok sayida parametreyi inceleyerek
onceden 6ngorebilmeyi saglamaktir.

Gereg ve Yontem: Bu galismada farkli gapta ve 6zellikte vidalar ile transartikiiler tespit yapilmis 61 lisfrank yaralanmali hastayi geriye doniik
degerlendirdik. Hastalarin dokuzunda (%14.7) vida kirilma komplikasyonunu saptadik. Bu hastalarda vida kirilmasini dngérebilmek igin bazi
demografik ve radyolojik parametreler incelendi. Yas, cinsiyet, agirlik, kullanilan vidanin gapi ve yapisi, eslik eden kiineiform, kuboid ya da
metatars bazisi kiriginin bulunmasi, yaralanmanin kag tarsometatarsal eklemi ilgilendirdigi ve rediiksiyonun anatomik olarak saglanip sagla-
namamasiydi. Ayrica iki yillik takiplerde post-travmatik artrozun gelisip gelismedigi, klinik degerlendirmelerde Amerikan Ortopedik Ayak ve
Ayak Bilegi Dernegi (AOFAS) -Orta Ayak Skoru ile Gorsel Analog Skala (VAS) skorlari da karsilagtirildi.

Bulgular: Sonug olarak, kiiglik ¢apl ya da kandillii vidalarda daha fazla vida kirilmasi komplikasyonunu beklerken, vida kirilmasini 6ngérebi-
lecek anlamli bir parametreyi bulamadik. Vida kirilmasi olan hastalarda post-travmatik artrozu daha sik tespit ettik. Ayrica AOFAS-orta ayak
ve VAS skorlarinda, vida kirilmasi yagamayan hastalara kiyasla anlamli bir fark olmadigini da gordiik.

Sonug: Lisfrank yaralanmasinin transartikiiler vida fiksasyonunda; vida ¢api, vidanin kanilli veya solid yapisi, eslik eden tarsal veya meta-
tarsal yaralanmalarin varligi ve yaralanan anatomik yapilarin rediiksiyon kalitesi, vida kirilmasi komplikasyonu igin herhangi bir risk faktorii
olusturmamaktadir.

Anahtar Sézciikler: implant yetmezligi; lisfrank; transartikiiler vida; vida gapr; vida kirnlmasi.
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