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ABSTRACT

BACKGROUND: In this study, it was aimed to evaluate the patients who underwent cable plate fixation due to a Vancouver-type
Bl periprosthetic femur fracture and their clinical results.

METHODS: Vancouver-type Bl patients who were operated on for periprosthetic fractures between 2014 and 2019 were investi-
gated. Age, gender, body mass index (BMI), follow-up time, operation time, bleeding amount, non-union fracture, last surgery before
fracture, the time between previous surgery and fracture, implant survival, patient survival, and complications were recorded. In addi-
tion, the postoperative clinical functions of these patients were compared.

RESULTS: 23 patients who met the study criteria (Vancouver type Bl fracture) were identified. The mean age of the patients was 60
(49-76) years, the mean BMl was 26.3 (17.5—40.7), and the postoperative mean follow-up period was 14 (6—36) months. Considering
the gender distribution, there were 5 (22%) men and |18 (78%) women. The mean time between the last surgery before the fracture
and the fracture was 6 months (0-30). While the mean operation time was 95 min (60—180), the average amount of bleeding was 310
mL (150-600). Functional evaluations of patients: In total, five patients had decreased ambulatory abilities after surgery. Nonunion was
observed in 2 patients during the follow-ups, and these patients underwent open surgery for treatment.

CONCLUSION: Cable and locking plate applications are successful in Vancouver type Bl fractures, which are one of the most com-
mon forms of periprosthetic fractures. In this technique, the duration of the operation can be shortened under ideal conditions, and
the need for blood and blood products is reduced as blood loss is reduced. If there is a complication, you still have the chance to treat
it with the option of revision arthroplasty.

Keywords: Cable and plate; outcome; periprosthetic fractures; Vancouver type BI.

INTRODUCTION

The number of hip arthroplasties applied with each passing
year is increasing as a result of the increase in life expectan-
cy in society and the widespread use of treatment services.
Therefore, the number of periprosthetic fractures, which is
one of the complications that can be seen after hip arthroplas-
ty, is also increasing."? Incidences ranging from 0.1% to 18%
have been reported.?? These wide incidence ranges are di-
rectly related to the increasing population living with total hip
arthroplasty (THA) and the varying follow-up times of studies.

Risk factors for periprosthetic fractures include osteoporo-
sis, mal-aligned stems, osteolysis due to wear of the bearing
surfaces, stress shielding, an incomplete cement mantle, and
cementless components!' There is a shift toward cement-
less components, even among the elderly and osteoporotic
individuals. Cementless components offer certain advantages
for sure: avoiding cement’s systemic complications, shorter
operation time, easier component positioning, and easier re-
vision. All these advantages come with a very important risk;
increased periprosthetic fracture.’! These fractures may oc-
cur intraoperatively and are managed simultaneously. In most
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cases, these fractures are occult and get displaced as patients
begin weight-bearing. The component itself may act as a stress
riser and cause fractures years after surgery without signifi-
cant trauma. The recommended treatment for Vancouver
type Bl fractures in which the femoral stem is stable is open
reduction and internal fixation (ORIF)# The classification of
periprosthetic fractures was made by Duncan and Masri, and
more than 80% are Vancouver type B, that is, fractures around
the femoral component. In fractures with aseptic loosening
and femoral bone defects, it is necessary to revise the femoral
component. Despite the high rate of bone union after surgery,
patients cannot return to their previous clinical functions. The
aim of this study is to share clinic experience with the fact that
type B’s are more common among periprosthetic fractures,
arthroplasty operations are performed intensively in our clin-
ic, and these fracture surgeries have variable results.

A retrospective study was designed to see if the cable-plate
structures were sufficient to treat these patients. The aim of
this study was to evaluate the patients who underwent cable
plate fixation in Vancouver type Bl periprosthetic femur frac-
tures and their clinical results.

MATERIALS AND METHODS

Patients who underwent surgery for periprosthetic fractures
in the orthopedics and traumatology clinic of our hospital
between 2014 and 2019 were scanned from the file archive
system. The medical records for each patient were obtained.
Approval was obtained from the local ethics committee of
our institution for our study, which was planned retrospec-
tively. (BUU.MS. Clinical Research Ethics Committee 2021-
6/46).

The inclusion criteria were to have a Vancouver-type Bl
periprosthetic fracture and to be operated on using internal
fixation with cable and locking plates. Patients who used al-
lografts or double plates were excluded from the study. Be-
cause when it comes to the use of grafts or double plates,
the success of cable and locking plates cannot be evaluated.

Age, gender, body mass index (BMI), follow-up time, opera-
tion time (the time between the incision made after anesthe-
sia and skin closure was determined as the operation time),
bleeding amount (the amount of bleeding was taken from
the postoperative anesthesia forms), non-union fracture, last
surgery before fracture, the time between last surgery and
fracture, implant survival, patient survival, and complications
were recorded. Fracture union was defined as the patient’s
ability to fully bear weight with or without assistance and evi-
dence of callus bridging the fracture on both anteroposterior
and lateral radiographs.l'! The Vancouver classification sys-
tem, which is widely accepted in the literature, was used for
the classification of periprosthetic fractures.”’! It has proved
to be quite practical due to its reliability and high validity.
Type B fractures include those around or just below the stem.
These are also sub-classified: type Bl fractures occur around
a well-fixed stem. Long-locking plates were used next to the
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femoral component and the distal part of the fracture to fix
the fracture. Locking screws were used at the distal end, and
cables were used proximally to fix the plate to the bone. Sta-
bility or implant loosening evaluation in patient follow-ups
was performed according to the femoral component stability
evaluation criteria of Engh et al.l'% Functional evaluations of
the patients were made according to their ambulatory abili-
ties before surgery and at the last follow-up. It was deter-
mined whether the patient’s ambulatory abilities progressed
or regressed by questioning the unsupported walking, walking
distance, and the need for pain medication.

Surgical Technique

Preoperative infection is excluded, and the revision hip pros-
thesis kit is available in the operating room.['"! After the in-
cision, tissue samples were taken for a frozen study and a
microbiological culture study. If the frozen study was not
compatible with infection, antibiotic prophylaxis was per-
formed, and the operation was continued. Great emphasis
was placed on minimal soft tissue damage at every stage of
the surgery. Because soft-tissue damage will affect healing
and recovery, as well as increase the risk of infection. The
stability of the hip joint and femoral shaft was carefully ex-
amined. To be sure, pathological movement was examined
with fluoroscopy control in some patients. After making sure
of the strength of the prosthesis, the fracture was openly
reduced. Due to the stem, it was fixed with cables proximal
to the fracture line and screws distal. The length of the plate
(Orthopro Med. Plate, Tiirkiye) applied was decided accord-
ing to the plate screw osteosynthesis principles in the large
load-bearing bones. Plates with a length of at least 3 cables
or double cortex screw fixation in the proximal and distal
of the fracture were selected. All mobile parts that could be
changed during the operation were also replaced. After fixa-
tion, recheck fracture stability and check for bleeding. After
making sure of the stability, the surgeon proceeds to soft
tissue closure. Surgeons give patients low-molecular-weight
heparin for 4 weeks for thromboembolism prophylaxis. If
there is no contraindication, the surgeon will add 4 mg of
Vancomycin perioperatively to the wound in all patients.

After the operation, 2 doses of | g of Vancomycin antibio-
therapy were applied to the patients until the antibiograms
taken from the operation area during the operation were fin-
ished. While postoperative mobilization is done according to
the personal evaluation of the patient, our goal is to mobilize
it as soon as possible. We show the radiological examinations
of the two cases included in the study in Figures | and 2.

RESULTS

Thirty-eight patients had undergone surgery for peripros-
thetic fractures during the study period in our clinic. 23 pa-
tients who met the study criteria (Vancouver type Bl frac-
ture) were identified. Fifteen patients without Vancouver
type Bl were excluded from the study. As seen in Table I, the
mean age of the patients was 60 (49—76) years, the mean BMI
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Figure 1. A 65-year-old male patient underwent total hip arthro-
plasty for primary coxarthrosis. He had a Vancouver type B1 peri-
prosthetic fracture after a fall 2 months after the operation. Cable-
plate fixation application to the patient and the radiograph showing
the union after 6 months.

Figure 2. A 76-year-old female patient falls 1 month after revision
hip replacement surgery and has a Vancouver type B1 peripros-
thetic fracture. Cable-plate fixation is applied to the patient. The pa-
tient, who was followed up for 1 year, died due to heart diseasesfor
primary coxarthrosis. He had a Vancouver type B1 periprosthetic
fracture after a fall 2 months after the operation. Cable-plate fixa-
tion application to the patient and the radiograph showing the union
after 6 months.

was 26.3 (17.5—40.7), and the postoperative mean follow-up
period was |4 (6—36) months. Looking at the gender distribu-
tion, it was 5 (22%) men and 18 (78%) women.

The average time between the last operation before the frac-
ture and the fracture was 6 months (0-30). Final operation
diagnosis of patients before periprosthetic fracture: revision
was THA in 9 patients, fracture fixation in 8 patients, and
primary THA in 6 patients. While our operation time was
95 min (60—180) on average, our bleeding amount was 310
mL (150-600) on average. Functional evaluations of patients:
five patients had decreased ambulatory abilities after surgery.
They had to use a walker or cane support. Other patients
were able to achieve clinical conditions close to their preop-
erative ambulatory abilities after the follow-up period.

Nonunion was observed in 2 patients during follow-up. One
of these patients was diagnosed with nonunion with disrup-
tion of the femur alignment on the X-ray taken 8 months after
the operation, one of the cables being broken, pseudounion,
and hypertrophic callus seen in the X-ray. The patient was
re-operated | month after the diagnosis of non-union. A long
revision stem and plate were applied. The other patient who
was diagnosed with non-union was also a patient with a deep
surgical site infection and developed a fistula on the operation
site in the 5th month postoperatively. The patient was oper-
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ated on with a diagnosis of a deep infection. The plaque was
removed, and antibiotic-cemented cement was placed. An-
tibiotherapy was applied by the growths in the antibiogram.
The patient, whose infection parameters came, was re-oper-
ated 2 months later. A double plate was applied to the femur
medially and laterally. The patient, who continued anti-bio-
therapy for | month after the revision, did not show any signs
of infection after discharge. Bone union was observed during
follow-up. Prosthesis dislocation was observed | month af-
ter the operation due to periprosthetic fracture in | patient
with a long-stem lifted revision hip prosthesis and cemented
acetabular component. The prosthesis of the patient, who
had no history of trauma, was closed in the operating room
on the same day after anesthesia. No re-dislocation was ob-
served during the follow-up with the patient. In both of our
patients who developed the superficial infection, growth was
observed in the material taken during surgery. They were
treated with intravenous antibiotics, followed by oral antibi-
otics. Surgical intervention was not required in patients who
developed superficial surgical site infections. When looking at
implant survival, it was observed in | patient that | cable in
the proximal plate of the plate failed in the 8th-month follow-
up. Plaque failure was not observed in any of the patients.
When looking at the Ist-year survival rates of our patients, 2
patients (8.7%) died due to heart diseases.

DISCUSSION

Cable and locking plate treatment applied in Vancouver-Type
BI fractures, which is the most common periprosthetic frac-
ture, is successful and generally affects the clinical and ra-
diological recovery data of the patient. This method, which
is not completely far from complications, is still one of the
safest revision methods.

Cable-plate construction provides stable fixation and suc-
cessful fracture healing at Vancouver type Bl periprosthetic
fractures.['? Surgical treatment of periprosthetic fractures is
difficult due to complex fracture configurations, prosthetic
stability problems, and/or possible bone losses.!'s] Cable fixa-
tion has no standardized technique, and success depends on
surgeons’ experience. The surgeon can provide stability in
the area with a cable, but he cannot assign suitable screws
due to the stem. Tsiridis et al. showed in their study that
ORIF is the right treatment option for Vancouver type Bl
fractures.!'’!

Treatment is based on fracture type, implant stability, and
bone stock. ORIF may be preferred. The classification should
be done carefully and accurately for treatment success. The
stem must be stable so that osteosynthesis is successful. Oth-
erwise, you need to perform revision hip replacement sur-
gery. Before the operation, the patient’s anamnesis, type of
trauma, and the presence of pain before the fracture should
be investigated in detail. In aseptic loosening, the patient has
pre-fracture pain complaints or complaints due to movement
while standing up from a chair.¥! In addition, roentgenograms
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should be retrospectively examined, and signs of osteolysis or
radiolucent areas around the implant should be investigated.
2 The lucent area can be 1-2 mm around the stem. It refers
to the relaxation of varus deformities that progress in the
stem. In addition, stem stability can be examined periopera-
tively, and a fluoroscopic evaluation can be made. If acetabular
stability is suspected, an arthrotomy should be performed
and checked.

Strut grafts are used in some studies to increase stability.l'!
Post-fixation stability was assured in the perioperative exami-
nations of our patients. Since the graft was not applied, the
complications that may arise from the grafts were eliminated.
The common notion is that locked plating results in higher
non-union and reoperation rates when compared to ORIF
with cable and plating or only cable fixation. Parvizi et al.
reported that the caple-plate-screw application was success-
ful in stem-stable periprosthetic fracture treatment.['®! Cable
fixation shows a similar complication rate to other proce-
dures, but it is an easier technique. An easier technique has
the advantage of a shorter operation time, which is likely to
cause less blood loss, mortality, and morbidity.

The rate of periprosthetic fractures after cementless hip
prostheses is higher those those of cemented ones!'¥! Since
some studies gave post-treatment complications of all peri-
prosthetic fractures, the rate may be high.l'¢!”l For example,
in the study of Parvizi et al., 29 complications were identified
in 67 patients.'” In addition, fewer postoperative complica-
tions were encountered as Vancouver-type Bl fractures were
included in the study. At the same time, since these patients
are generally old and have other diseases, frequent compli-
cations after periprosthetic surgery are commont'”! In our
study group, superficial surgical site infection was observed
in two patients, non-union with deep surgical site infection
in one patient, isolated non-union in one patient, and dislo-
cation in one patient who was operated on for single-cable
rupture and re-revision. Also, the inclusion of only Vancou-
ver-type Bl fractures is the strength of the study. In addi-
tion, fewer postoperative complications were encountered as
Vancouver-type Bl fractures were included in the study. The
cases in the study were treated in a single center. In addition,
the same type of fracture was treated with similar methods
by the same team in this patient group. This study has some
limitations. There is no information about the functional sta-
tus of the patients before the fracture, and an assessment of
the patients’ pain status was not used.

CONCLUSION

Our study shows that cable and locking plate applications are
successful in Vancouver-type Bl fractures, which are one of
the most common forms of periprosthetic fractures. In this
treatment method, which stands out due to reasons such as
short operation time and low blood loss, the revision arthro-
plasty option continues in case of complications. Prospective
randomized studies with a larger patient sample are required
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to comment on which procedure is ideal for the treatment of
Vancouver-type Bl fractures.
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ORIJINAL CALISMA - 0Z

Vancouver tip B1 Periprostetik femoral kiriklardan sonra kablo sabitlemenin sonuglar:
Dr. Ali Erkan Yenigiil, Dr. Cenk Ermutlu, Dr. Cem Onder, Dr. Teoman Atici, Dr. Kemal Durak

Bursa Uludag Universitesi, Ortopedi ve Travmatoloji Boliimii, Bursa, Tiirkiye

AMAC: Bu calismada Vancouver tip Bl periprostetik femur kirigi nedeniyle kablo plak fiksasyonu yapilan hastalari ve klinik sonuglarini degerlendi-
rilmesi amaglandi.

GEREC VE YONTEM: 2014-2019 yillari arasinda periprostetik kirik nedeniyle opere edilen vancouver tip Bl hastalari arastirildi. Hastalarin; yasi,
cinsiyeti, viicut kitle indeksi, takip stiresi, ameliyat stiresi, kanama miktari, non-union oranlari, periprostetik kirik dncesi son ameliyatlari, son ameliyat
ile periprostetik kirk arasi gegen siire, implant sag kalimi, hasta sag kalimi ve komplikasyonlari kaydedildi. Ayrica bu hastalarin postoperatif klinik
fonksiyonlarini da karsilastirildi.

BULGULAR: Calisma kriterlerini (Vancouver tip Bl kingi) karsilayan 23 hasta belirlendi. Hastalarin yas ortalamasi 60 (49-76), ortalama viicut kitle
indeksi 26.3 (17.5-40.7) ve ameliyat sonrasi ortalama takip stresi 14 (6-36) aydi. Cinsiyet dagilimina bakildiginda 5 (%22) erkek ve 18 (%78) kadind..
Kirik 6ncesi son ameliyat ile kirik arasindaki ortalama stire 6 ay (0-30) idi. Ameliyat stresi ortalama 95 dakika (60-180) iken kanama miktari ortalama
310 ml (150-600) idi. Hastalarin fonksiyonel degerlendirmeleri; Toplamda beg hastada ameliyattan sonra ambulatuar yetenekleri azalmisti. Takipler-
de 2 hastada non-union gézlendi ve bu hastalara tedavi igin agik cerrahi uygulandi.

SONUC: Periprostetik kiriklarin en sik gérilen formlarindan biri olan Vancouver B tipi kiriklarda kablo ve kilitli plak uygulamalari basarilidir. Ame-
liyat stiresinin kisa olmasi ve kan kaybinin az olmasi gibi nedenlerle 6ne gikan bu tedavi yonteminde komplikasyon durumunda revizyon artroplasti
secenegi devam etmektedir

Anahtar sozclikler: Kablo ve plak; sonuglar; periprostetik kirik, Vancouver tip B.
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