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FOREWORD
We are experiencing a rapid development in Orthopedics and Traumatology with
the rapid progress of technology, as in all areas of the health sector. Recently,
the tendency to switch from classical open surgery methods to minimally
invasive procedures has increased. New designed implants and robotic surgery
applications have more preferred in prosthetic surgery. The most important aim
of this and similar surgeries is to reduce the complications arising from surgery.
Complications cause serious economic and social losses to both the patient and
the physician.
In recent years, the high-participation meetings of the congresses are in
the halls where the complications are explained. The prestige of physicians who
shared their complications and reported solutions has increased.
In this book, it is aimed to raise awareness by explaining the complications.
Approaches and solutions to complications will be a resource that especially our
young colleagues will benefit from.
We aimed to present our experiences to the reader by supporting them with
current information in the literature. The authors are entirely responsible for the
accuracy of the information in the texts. The views in each chapter are the views
of the authors of that chapter. Some of the views may not be the consensus of all
the authors in the book.
I would like to thank who contributed to the writing of the chapters and the
preparation of the book for publication.

Asst. Prof. M.D. Murat SAYLIK
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CHAPTER I
COMPLICATIONS OF APPLICATION OF
MINIMALLY INVASIVE UNICONDILAR
KNEE PROSTHESIS
Murat SAYLIK
(Asst. Prof. M.D.), Orthopedics and Traumatology / İstinye University
e-mail: drmuratsaylikster@gmail.com
ORCID: 0000 0002 1023 4164
1.

Introduction

K

nee joint involvement (gonarthrosis), which is one of the most common
sites of osteoarthritis, is one of the important causes of morbidity and
mortality in elderly patients. The first treatment choice in gonarthrosis
is conservative. Before surgical application, oral or topical analgesics support
to reduce the load on the knee (walker, cane, knee pad, insole), physical therapy
applications, and intra-articular injections (analgesic, corticosteroid, plateletrich plasma, collagen, hyaline) are applied. Surgical treatment options should
be considered in patients who have been treated conservatively for six months
or more but no results have been obtained. The surgical method is decided
according to the degree of involvement of the medial, lateral, and patellofemoral
joints in the knee joint.
Unicondylar knee replacement (UKP) in isolated medial joint osteoarthritis
(OA) has been applied since the 1950s. However, UKP applications were avoided
due to the high failure and recurrence rates in the first surgical procedures.
In recent years, successful results have been reported in which long-term
prosthesis survival after UKP has been reported with the formation of consensus
on the indications and contraindications of UKP, the development of surgical
application sets and prostheses, the correct patient selection and the increase
in surgical experience (1). Contraindications to UKP: Inflammatory diseases,
morbid obesity, presence of more than 15 degrees of varus of the knee or flexion
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contracture of more than 10 degrees, anterior cruciate ligament damage (UKP
with fixed inscription can be applied), and the presence of infection (2).
UKP can be implemented in two ways, mobile or fixed-face. There is a
great deal of research investigating the superior aspects of these two designs
(3). UKP can be performed by classical or minimally invasive surgical method
(1,4). With miniinmal invasive unicondylar knee prosthesis (MIUKP), there is
less blood loss, rehabilitation is started earlier after surgery, and the return to
daily life is fast (5).
Although the revision results of short and medium period MIUKP were
higher than TKP in the studies comparing MIUKP and total knee prosthesis
(TKP), the MIUKP results are still satisfactory (6,7).
Component loosening, polyethylene abrasion, collapse of the tibial
component and osteoarthritis in the opposite compartment are common
complications in UKP. The most common complication in fixed inpatient
prostheses is the collapse of the tibial component and the relaxation of the
femoral component. The most common complication in mobile UKP is inst
dislocation. Less common complications are metallosis, meniscal tear in the
lateral joint and pseudomenial synovial impingement syndrome (8). In order to
avoid complications in MIUKP, the kinematic arrangement of the knee should
be provided with bone incisions without loosening the ligaments.
Most of the prosthetic problems due to complications in MIUKP can be
revised with primary knee prosthesis without the need for stem or other implant
support (9).
2.

Complications due to long learning time of MIUKP

MIUKP surgery is completely different from TKP and is considered to be more
difficult to perform. Therefore, the existence of a learning curve is inevitable for
an orthopedist who starts to practice UKP (1,10). If the surgeon who will perform
MIUKP has been applying arthroscopy and arthroplasty for a long time and with
high intensity, it will be easier to provide bone block incisions and ligament
balance (11). In a large-series study investigating the UKP learning curve, 445
knees with MIUKP were included in the study and revision and re-operation
rates were investigated according to the number of cases. On average, 26 strings
(5.8%) revisions were applied in 3.25 years, and the survival rate of prosthesis
in year 2 was 96%+/-1.7%. As the number of MIUKP applications increased,
it was seen that the number of revisions and re-surgeries decreased. Especially
after the second year, revision rates decreased from 5% to 2.5% and re-surgery
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rates decreased from 8.1% to 5.4%, but there was no significant difference (10).
In a study on the MIUKP learning curve in our country, a 40% shortening of the
operation time after 4 years and 33 cases and successful results close to CIP in
Knee Society Scoring were reported. In this study, it was seen that the operation
time was significantly higher in the first 20 cases than in the subsequent cases,
and there was no significant change in the amount of bleeding (2). In these two
studies, it is seen that the time difference in the transition to the successful case
is related to the intensity of MIUKP applied and the learning time decreases as
the number of MIUKP increases.
In another study on the MIUKP learning curve, patients were followed
for 52 months and it was reported that 7 revisions were made in the first 2-year
period (12). Similarly, in a study in which 59 MIUKP were applied, all 6 cases
with revision with CIP were reported in the first 2 years (13).
In the early period of MIUKP application, proximal tibial fracture may
occur due to deep application of tibial bone vertical incision and inappropriate
surgical technique. This complication can be prevented by controlled use of the
saw, non-deterioration of cortical integrity and the use of insinört of appropriate
thickness (14).
3.

Mobile or Fixed MIUKP application complications

MIUKP mobile or fixed can be applied. The first UKP applications were mobile
insertion weighted with the idea that the mobile insertion would provide more
knee flexion opening than the fixed insertion. However, in the studies conducted,
there was no significant difference in terms of knee flexion patency and clinical
outcomes in both prosthesis types (12). The most common complication in cases
where mobile insertion is applied is the protrusion of the insemination to the
suprapateller region. The most common complication in fixed insemination is
the collapse of the tibial component (12).
4.

Complications of implant placement due to surgical application

The results of MIUKP depend on the experience of the surgeon and the
surgical technique applied. Radiological inappropriate results are seen due to
the improper placement of the prosthesis in the joint (15). Implant placement
and leg alignment are evaluated with two-way knee X-ray and extremity length
radiography taken after MIUKP. The suitability of the radiological location of
the prosthesis is measured by the radiological evaluation criteria recommended
by the Oxford group (4).
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According to these criteria:
●
●

●

Evaluation of femoral component: There should be varus - valgus angle
below 10 degrees, flexion - extension angle below 5 degrees.
Tibial component evaluation: varus below 10 degrees - valgus angle,
overflow less than 2 mm on the medial plateau, posterior slope should be
between 7 and -5 degrees.
Initiation evaluation: Especially the mobile insemite should have a
compatible placement with the femoral and tibial components.

In the evaluation of MIUKP 2-way knee X-ray according to Oxford group criteria,
it was reported that incorrect position in the femoral or tibial component may
cause early revision of the prosthesis (1,16,17). The application of prosthesis
in varus was found to be more tolerable than the application in valgus. With
the application of MIUKP in valgmus, there is a risk of fracture of the medial
tibial condyle due to overload in the axial intercondylar region (18). In another
study, it was reported that the application of tibial component up to 6 degrees
in varus would not cause serious abrasion in polyethylene, but application in
valgus would increase insectant wear (19, 20).
Location of the tibial component in the valgus and posteriority, and internal
rotation of the femoral component significantly increases the risk of instuction
in UKP with mobile inshirt (21). In addition, the posterior tibial slope of more
than 8 degrees affects mobile insurrection dislocation (22).
Lateral application of the femoral component increases the contact load
in polyethylene and wear in the insect, while close application to the medial
reduces the contact load but may cause mobile insurrection dislocation. The
optimal position to prevent premature wear of the polyethylene incisor and
dislocation of the incisors is the placement of the component in the femoral
condyle power plant (23). Application of the femoral component in flexion
more than 15 degrees in the sagittal plane may cause a glass lesion due to the
osteophyte remaining posteriorly in the femoral condyle gland. Glass lesion may
cause flexion limitation and mobile insemination. If a glass lesion is noticed,
osteophyte excision should be performed (24).
5.

Chondral damage to the patellofemoral and lateral joint

Failure to achieve kinematic alignment of the knee (valgus and/or tight knee)
after MIUKP is considered to be the cause of OA in the lateral joint and
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patellofemoral joint. The mechanical axle measured on the orthoroentgenogram
is requested to be between 5-7 degrees, which is the acceptable limit of the
mechanical axis after surgery.
If the degree of chondral damage to the patellofemoral joint develops
as a complication before and after MIUKP, it should be evaluated. Chondral
damage to the patellofemoral joint, which is often considered one of the
contraindications to the administration of MIUKP, has not been accepted as an
absolute contraindication in some studies (25). There are studies showing that
moderate patellofemoral chondromalacia after MIUKP does not change clinical
outcomes (25).
Patellofemoral joint complications occur in patients with quadriceps
inhibition due to long tourniquet duration or improper closure of incisions
during surgery (26). Squeezing the tourniquet just before surgery, applying the
tourniquet pressure at a maximum pressure of 100 mmHg from the patient’s
blood pressure arterial pressure, separating the quadriceps muscle from the
clivag in accordance with the minimally invasive technique and repairing it
with 2 no vicril after surgery reduces the incidence of patellofemoral joint
complications.
6.

Thromboembolism

The most important differences that make MİUKP stand out compared to
TKP are that the complications of venous trpmboembolism (VTE), deep vein
thrombus (DVT) and pulmonary embolism (PE) due to thromboembolism are
less. This is due to the fact that MIUKP is a less invasive method than TKP, it
is a shorter-term surgery and it is generally applied in more active patients (27).
However, the gold standard for the low molecular weight heparin dose to be
administered to prevent VTE due to MIUKP has not been established and there
is no consensus on the optimal treatment dose (28). Mobilization of the patient
on the same day after MIUKP also reduces the risk of thromboembolism.
7.

Conclusion

MIUKP is a completely different surgical application from TKP, which has a
long learning time. It can be applied in gonarthrosis with isolated medial joint
involvement. Compared to CIP, complication rates are significantly less. The
most common complication in cases where mobile insertion is applied is the
protrusion of the insert to the suprapateller region. In fixed insertion, the most
common complication is collapse of the tibial component. In the evaluation of
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the suitability of the prosthesis, the radiological evaluation criteria recommended
by the Oxford group are often used.
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1.

Deep Vein Thrombosis

1.1. Definition and Epidemiology

D

eep vein thrombosis (DVT) refers to the development of thrombosis,
often in the lower extremity and pelvic deep veins and occasionally in
the upper extremity veins, associated with the presence of acquired and/
or hereditary factors leading to stasis, hypercoagulability and vascular damage,
defined as the Virchow triad. DVT is seen in 40%-60% of total hip arthroplasty
(THA) patients who are not administered thromboprophylaxis, and proximal
DVT is seen in 20%. In THA patients who are administered thromboprophylaxis,
these rates are 1.3%-10% DVT, 5% proximal DVT, and 0.4-2.7% symptomatic
DVT. DVT is usually seen together with pulmonary thromboembolism and is
usually asymptomatic. It has been reported that 30% of DVTs start during the
operation, and of these, a third spontaneously recover within a few days, 40%
progress, and 25% form proximal DVT. The risk of DVT is increased 2-24-fold
in major orthopaedic surgery (1-5).
1.2. Risk Factors
Risk factors for DVT have been stated to include; Major orthopaedic surgeries
such as THA, cemented femoral stem, immobilisation, diabetes mellitus, Cushing
9
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syndrome, hyperthyroidism, obesity, rheumatoid arthritis, ulcerative colitis,
hypoalbuminemia, malignant diseases, stroke, varices, smoking, hypertension,
metabolic syndrome, long operation time (>2 hrs), oral contraceptive use,
advanced age, polycythemia vera, and several genetic risk factors (hereditary
thrombophilia, antithrombin III, protein C and S deficiency, homozygote factor
V Leiden disease, antiphospholipid syndrome) (3, 5).
1.3. Clinical Status and Diagnosis
Clinically, DVT is seen as swelling in the extremity, pain especially in the calf,
heat and/or redness, a feeling of heaviness in the extremity and cramps. Findings
determined in the physical examination are pain in the calf on dorsiflexion of the
foot (Homans sign), increased pain in the popliteal region with knee extension,
and an increase of >3cm in the leg circumference compared to the contralateral
leg. However, these symptoms and clinical findings can only be determined in
50% of the patients who develop DVT (8). Although DVT is usually seen together
with pulmonary embolism (PE), it may not lead to any symptoms, and these
patients may present with symptoms of dyspnea, tachypnea, and tachycardia
associated with PE (5-7). Diagnosis is made with compression ultrasonography
of the lower extremity (9).
1.4. Prevention and Treatment
Mechanical thromboprophylaxis (hydration, foot pedal exercises, early
mobilisation, elastic antiembolism stockings at 14-15mmHg pressure, intermittent
pneumatic compression devices) and pharmacological thromboprophylaxis
(generally low molecular weight heparin (LMWH), but also new oral
anticoagulants, fondaparinux, and standard heparin) are recommended in the
prevention of DVT (3, 5). The form of application of thromboprophylaxis is
described in the guidelines of the American College of Chest Physicians (ACP)
and the American Academy of Orthopaedic Surgeons (AAOS).
According to the ACCP guidelines, 1A use (strong recommendation,
consistent with randomised controlled studies results) of LMWH is recommended
as thromboprophylaxis in elective THA, starting at 12 hours preoperatively or
6-12 hours postoperatively according to the additional risks of the patient, and
continued for at least 10 days and for as long as 35 days (4, 10). In the treatment
of DVT, anticoagulant treatment (LMWH, Vitamin K antagonists [warfarin],
standard heparin, fondaparinux, oral anticoagulants [rivaroxaban, dabigatran,
apixaban, edoxaban]), mechanical venous thrombectomy, fibrinolytic drugs are
recommended.
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In the classic treatment approach of the ACCP and National Venous
Thromboembolism Prophylaxis and Treatment Guidelines, it is recommended
to start parenteral (LMWH or standard heparin or fondaparinux) and warfarin
treatment together, then to stop the parenteral treatment after 5-7 days depending
on the INR (INR value >2 measured twice at a 24-hour interval [target value 2.5;
2-3]) and to continue the warfarin treatment for at least 3 months (4, 11). In the
acute pulmonary emboli diagnosis and treatment guidelines published by the
European Cardiology Association, the use of new oral anticoagulant agents is
recommended in the acute and long-term treatment of DVT (3).
2.

Pulmonary Embolism Definition and Epidemiology

Pulmonary embolism (PE) is one of the most serious complications of THA,
causing significant costs, morbidity and mortality. It usually occurs as a result
of the thrombus formed in the deep veins of the lower extremity blocking the
pulmonary artery and branches. When DVT and PE are seen together, it is
referred to as pulmonary thromboembolism (PTE) or venous thromboembolism
(VTE). In THA patients who are not administered thromboprophylaxis, PE
is seen at 5-10%, and fetal PE at 1.8-3.3%, whereas in cases administered
thromboprophylaxis, PE has been reported at 0.2-0.6%. Mortality rates vary
between 0.2-1.2% in low -risk cases and 4.8-25% in high-risk cases (1-3, 12, 13).
2.1. Etiopathogenesis
Flexion and rotation movements of the hip during THA causing femoral vein
torsion lead to venous stasis and endothelial damage. An increased tendency to
clotting formed by the surgical trauma also causes the Virchow triad to form,
which is necessary for thrombus. At the same time, fat and bone marrow pass to
the venous system because of the increasing intramedullary pressure associated
with cement and stem implantation. Therefore, there is an increased risk of both
venous thromboemboolism and air and fat embolism in THA (14).
2.2. Clinical Status and Diagnosis
PTE is seen in 3 forms of low-risk without symptoms (non-massive), moderaterisk with moderate symptoms (sub-massive), and high-risk extending as far
as sudden death (massive). The clinical status of patients varies according to
the severity of PTE. In non-massive PTE, blood pressure and right ventricle
functions are normal, and mild side chest pain may be observed. In sub-massive
PTE, blood pressure is normal but there are findings of right ventricle failure
(dialatation, hypokinesis) on echocardiography. These may be seen as dyspnea,
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tachypnea, tachycardia, pleurotic side chest pain, cough, hemoptysis, anxiety,
and hypotension. In massive PTE, other findings are also seen of peresistent
hypotension, a feeling of substernal pressure, mental confusion, acute right
ventricle failure, syncope, and cardiopulmonary arrest. The most commnly seen
findings are dyspnea, tachypnea, tachycardia, and pleurotic side chest pain (3, 5,
7, 8). DVT and PTE include the same risk factors, and major orthopaedic surgery
is said to be the most important risk factor for PTE (3, 5). DVT has been reported
to be determined in 16.9-56.4% of PTE cases, with approximately 50% of DVTs
seen as asyymptomatic, 80% in proximal veins, and 20% in distal veins.
For diagnosis, patients should be evaluated according to the criteria of the
Wells or Simplified Wells pulmonary embolism severity index (PESI) (Table 1).
D-dimer should be examined, and lower extremity compression ultrasonography,
echocardiography, and multidetector CT angio (≤4) should be performed. In
early diagnosis, multidedector CT angio (≤4) should be performed first if the
patient and hospital conditions are suitable, otherwise echocardiography should
be the first method applied for diagnosis and differential diagnosis (5, 15-17).
Table 1. Wells and Simplifieḑ Wells pulmonary
thromboembolism clinical prediction score
Finding

Wells (points)

Simplified Wells
(points)

Presence of deep vein thrombosis
3.0
1
symptoms and signs
Alternative diagnosis unlikely
3.0
1
Tachycardia (> 100/min)
1.5
1
History of immobilization or surgery in
1.5
1
the last 4 weeks
Previous history of deep vein thrombosis
1.5
1
or pulmonary embolism
Hemoptysis
1.0
1
Presence of cancer
1.0
1
Wells
< 2.0 points: Low clinical probability, 2.0-6.0 points: Moderate clinical probability,
> 6.0 points: High clinical probability, ≤ 4 points: PTE not likely, > 4 points: PTE
possible
Simplified Wells
0-1point: PTE not likely, ≥ 2 points: PTE possible
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2.3. Risk Factors
The PE risk factors include the risk factors stated for DVT (3, 5).
2.4. Treatment and Prevention
The treatment includes general support treatment, anticoagulants (LMWH,
standard heparin, fondaparinux, new oral anticoagulants, danaparoid,
Vitamin K anntagonists, parenteral direct thrombin inhibitors), thrombolytic
treatment (recombinant human tisssue type plasminogen activator (alteplase),
streptokinase and urokinase), embolectomy performed with surgical and
percutaneous techniques, and vena cava inferior filter application (18-21). It
has been reported that >50% of the deaths of patients with PTE occur within
the first hour (5). Therefore, when there is sudden postoperative development of
dyspnea, tachypnea, tachycardia, pleurotic side chest pain, cough, hemoptysis,
anxiety, or mental confusion in a patient who has undergone THA, PTE should
be the first pathology to come to mind, and admitting the patient to intensive care
conditions, starting supportive treatment and effective treatment after definitive
diagnosis can be life-saving. As stated for DVT, the priority for prevention
of PTE should be mechanical and pharmacological thromboprophylaxis. In
addition, excessive hip movements should be avoided during the operation, the
extremity should be frequently relaxed in the appropriate position, and long
operating times should be avoided.
3.

Fat Embolism

3.1. Definition and Epidemiology
Fat embolism (FE) is defined as an accumulation of fat droplets and bone
marrow components exceeding 8-10 microns forming a blockage, generally in
the pulmonary capillaries (22). Clinically, it is classified as:
Grade 0: no hypoxia (SO2% >94%), no decrease or decrease of <20% in
systolic blood presssure, clinicallyy insignificant fat embolism,
Grade 1: moderate hypoxia(SO2 % < 94%), or 20-40% decrease in systolic
blood pressure,
Grade 2: severe hypoxia (SO2 % < 88%) or >40% decrease in systolic blood
pressure,
Grade 3: cardiovascular collapse requiring cardiopulmonary resucitation (23,
24).
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The incidence of FE is common in THA patients, but is not noticed as the
majority of cases are insidious and asymptomatic. Occasionally, massive FE and
FE syndrome (FES) may be encountered. Generally, the incidence of FE during
THA has been reported to be 24%, as 69% Grade 0, 22% Grade1, 8% Grade 2,
and 0.4% Grade 3, with the probability of 30 day mortality reported as 3.46% in
Grade 3 (23). Also in THA, cerebral microembolisation has been reported at the
rate of 23%, the vast majority of which occur intraoperatively (25).
3.2. Etiopathogenesis and Physiopathology
Previous studies have investigated the presence of FE during femoral osteotomy,
acetabular reaming and cup placement, reaming of the femoral canal and stem
placement, and while FE has not been determined in femoral osteotomy, it
has been shown at a minimal level in acetabular reaming and cup placement,
increasing during femoral canal reaming and reaching a maximum during implant
placement (25). In the physiopathology of FE, there is the mechanical phase in
which pulmonary capillaries are blocked by fat droplets, and the biochemical
phase in which lipase production is started in the pulmonary alveolar cells and
the fat droplets in the pulmonary capillaries start to be hydrolised by lipase,
and within approximately 3 days, the fat embolism is eliminated. Therefore, the
majority have a silent course. The fatty acids emerging from the hydrolised fat
are transported by albumin, and thus no symptoms are seen in the majority of
patients exposed to FE. However, occasionally when there is a massive FE, in
which approximately 80% of the pulmonary capillary network is blocked by the
FE, or FES develops, this can lead to death through damage to several organs,
primarily the lungs and brain. Despite dense emboli in the majority of patients
with FE in orthopaedic operations, severe symptoms are not seen because the
effect in these patients is only mechanical, and there is a simple and temporary
blockage of the pulmonary capillary network (22-28).
Although the venous system and lungs are affected as in PTE, the fat
droplets of FE are different and can affect other organs by passing into the arterial
system through anatomic arterio-venous connections, pulmonary capillaries, and
foramen ovale pathways (22, 25). The organs most affected through the arterial
route are the brain, the skin, and the retina. In addition, the kidneys, spleen,
liver, myocardium, and adrenal glands may also be frequently affected (29-31).
Embolisation of fat tissue, bone marrow, air and acrylic cement microfragments
has been described in THA cases. Previous studies have shown that during
the drilling of the medullar canal, reaming, cementing, and placement of the
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prosthesis in THA cases, there is migration of heart small chambers full of
blood with a sudden snowstorm appearance (air embolism) on transoesophageal
echocardiography, and during cementing, the right atrium and ventricle are
made opaque by the FE. Snowstorm associated with air embolism has been
observed in 85% of cases and FE in 72% during femoral stem implantation in
previous studies (26).
Intramedullar pressure (IMP) is 30-50 mmHg under anaesthesia, and when
this is 50-100 mmHg, it has been shown that FE has formed. It has been reported
that when IMP is>150mmHg, there is a 10-fold increase in FE. During reaming
of the medullar canal, IMP has been shown to reach values of 650 mmHg, during
cementing this pressure reaches 650-1500 mmHg and as high as 3190 mmHg,
and fat embolisation continues for more than 20 minutes. However, with the use
of uncemented prostheses, IMP has been reported to reach a maximum of 125
mmHg. Previous studies have reported that during cementing and femoral stem
placement, IMP increases, air, fat, and bone marrow particles enter the venous
system v)ia the linea aspera, a proportion of these particles cause an embolism,
and a proportion cause the development of mixed thrombus by adhering to the
vessel walls (22, 23, 26, 32-38).
Bone cement (polymethylmethacrylate=PMMA) may play a vasodilator
and vasodepressor role in the myocardium, and it has been reported that bone
cement implantation syndrome, characterised by hypoxia, hypotension, and
loss of consciousness, may be seen during cementing. However, for this effect
it would be necessary to use a dose 40-50-fold greater than the dose used in
arthroplasty, and therefore, cement cannot be held responsible for FE. In the
majority of patients followed up, PMMA has not been reported to have been
determined in the circulation intraoperatively during arthroplasty. However,
studies have shown that FE is seen because of increased IMP during cementing
and prosthesis placement in all hip and knee arthroplasties, and most of these
have been during prosthesis placement with cement. The temperature occurring
during heating of the cement, and methyl-methacrylate monomers or dimethylp-toluidin released in the cement hardening process have been reported to cause
hypotension during cement application, but studies have not determined any
statistical correlation of these (22-26, 39-42).
FES must not be confused with FE and massive FE. They refer to two
different conditions, and FES is atypical development or a complication of FE,
in which FE or macroglobins in the circulation lead to multisystem failure. At
this point, the fatty acids hydrolised in the pulmonary capillaries and neutralised
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by being transported with albumin remain free in an as yet unknown way. By
directly damaging the alveolar and endothelial cells, the free fatty acids cause
acute respiratory failure, findings of brain involvement (anxiety, agitation,
confusion, delirium, coma), petechiae on the skin, retinal infarct, and hormonal,
cellular, hemodynamic, immunological, and blood clotting changes which can
lead to hemorrhage and death. The event here is not the FE and trauma itself,
but the systemic inflammatory or traumatic metabolic response triggered by the
fatty acids. Although FES is rarely seen (0.1-11%), the mortality rate is high
(5.8-20%) (22, 43-51).
3.3. Clinical Status and Diagnosis
FE can be seen with a drop in blood pressure, bradycardia, confusion, respiratory
failure, heart attack, cardiac arrest, and death. In most patients, hypotension,
cardiac arrhythmia, and a decrease in partial oxygen pressure (PaO2) can be
seen lasting for a few minutes or longer without symptoms. Clinical findings
can vary according to the severity of FE, the heart and liver functions of the
patient and comorbid diseases (heart, lungs, kidneys), cancer, age >75 years,
and the American Society of Anesthesiologists (ASA) score of III and IV (2224, 39-42).
The diagnosis of FE, massive FE, and FES is made from the clinical,
laboratory, and radiological findings. However, there is no clear finding for
diagnosis. The patient must be evaluated with all the data together. In cases
with the sudden emergence of tachypnea, hypotension, cardiac arrhythmia,
and a slight decrease in PaO2 pressure during the intraoperative placement
of cemented or uncemented femoral stem, and these findings lasting several
minutes (or sometimes they can continue after the operation), and in the
postoperative period, pulmonary findings such as tachypnea, dyspnea, a fall
in PaO2 pressure (<60mmHg), findings of brain involvement such as clouded
consciousness, sudden loss of consciousness, agitation, confusion, and delirium,
skin findings such as petechiae in the axillary region and upper section, and
findings of retina involvement, massive FE and/or FES should come to mind.
However, it must not be forgotten that this status can also form in pulmonary
contusion and craniocephalic trauma.
In the laboratory tests, anemia, thrombocytopenia (seen in 30% of cases),
coagulopathy findings (occur occasionally with an increase in fibrin destruction
products, a decrease in fibrinogen in circulation, an increase in thrombocyte count
and aggregation, and prolonged active partial thromboplastin and prothrombin
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time), complement increase, an increase in free fatty acids and lipase enzyme,
and the presence of fat droplets in the blood and urine, are used to support the
diagnosis. On imaging, widespread bilateral infiltration in the basal and perihilar
region is generally determined on the pulmonary radiographs 12-24 hours after
the event, but this may not be seen in 30-50% of cases. This appearance may
also be seen in pulmonary contusion, tracheobronchial aspiration, and acute
respiratory distress syndrome (ARDS). Thorax CT, and multidetector CT-angio
(≤4) and echocardiography should be performed for diagnosis and differential
diagnosis. Brain oedema can be observed on brain CT, and the damage caused by
embolism can be determined early and specifcally on brain magnetic resonance
imaging (MRI). Both oedema and infarct areas smaller than 2cm in diameter can
be seen (22, 49-53).
3.4. Treatment and Prevention
Many methods have been attempted in treatment but have not found a place
in practice. Symptomatic treatment forms the basis of treatment. The aim
of supportive treatments is to provide the preservation of oxygen levels and
cardiac flow. With the aim of maintaining cardiac flow, saline and Ringer
solution, dextrane, blood and blood products can be administered. If this is not
successful, vasoactive drugs are used (dopamine, dobutamine, noradrenalin). To
keep oxygen saturation over 95%, nasal oxygen (3-6 litres/min) or mechanical
ventilation methods are used. Although corticosteroid treatment has not been
shown to be useful in treatment, it has been reported to have a protective role
when applied before the establishment of massive FE and FES (6-90 mg/kg
methylprednisolone).
In the treatment of FE, there is no routine application of anticoagulants,
unlike for PE. However, they can be applied in selected suitable patients if there is
an additional indication for another reason and this will not cause complications.
By reversing the disseminated intravascular coagulation status, heparin reduces
lipemia by stimulating lipase but causes an unwanted increase in fatty acids. It
may also cause a high risk of bleeding in arthroplasty and polytrauma patients
(22, 47, 50, 51).
All these results have been revealed to originate from FE increasing IMP
during THA. Therefore, to prevent FE in THA, efforts should be directed to
preventing increased pressure in the medullar canal. In IMP, the duration of
pressurisation, the cement viscosity, stem design, the gap remaining between the
stem-cement and bone, and the severity of the pressure applied are important.
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To prevent FE (22, 49-57), fat, bone, blood, and bone marrow remnats must be
cleaned by washing the region with pulsatile lavage (pressurised washing) at
all the femur preparation stages (after the first drilling and rasping of the femur,
placement of the distal tampon, before placement of the cement and femoral
stem). At least one litre of sterile saline solution should be used for the washing.
To obtain a strong bone-cement interface, strong washing is required to clean
the spongious bone. Pulsatile lavage both achieves this and reduces the passage
of fat and bone marrow to the venous system. In a previous study that compared
manual lavage and pulsatile lavage, there was seen to be a higher rate of fat and
bone marrow intravasion in cases where manual lavage was applied. By closing
the canal, femoral distal intramedullar tampons cause the formation of higher
IMP during implantation and increase the risk of embolism. However, it has
been attempted to reduce this risk with new designs of distal tampon placed 2cm
distal of the implant.
As conic prostheses and prostheses larger than the medullar cavity further
increase IMP, prosthesis selection should be made accordingly.
The cementing procedure should be performed retrograde from distal to
proximal with a cement gun. Ensuring expulsion of the blood and residues
remaining inside the femoral channel during cementation is accepted as the
safest way of cementation for the prevention of PE.
It has been reported that high viscosity cement increases IMP but provides
better bone attachment, and low viscosity cement passes into the venous system
before deeper penetration to the bone is obtained and could be a cause of death.
There has been shown to be a lower risk of FE with the use of uncemented
prostheses. In experimental studies, the amount of fat passing into the system
has been determined to be two-fold greater with the use of cemented prostheses
compared to uncemented prostheses. Therefore, uncemented prostheses should
be selected if possible.
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1.

Introduction

S

houlder arthroscopy has become a more common surgical intervention
in recent years. With arthroscopic shoulder surgeries, shoulder anatomy
and pathologies have become more understandable. However, as it has
become a popular surgical procedure, its complications are becoming more
familiar. It is known that the complication rate after shoulder arthroscopy is
between 0.99% and 9.5%. Proper patient selection, appropriate techniques, and
encouraging rehabilitation in the postoperative period can reduce the likelihood
of complications1,2.
2.

Infections

Infection can occur after arthroscopic surgery, albeit a little. Infection can be seen
at a rate of 0.16-0.8% after primary shoulder arthroscopy and 2.1% after revision
surgeries 1. The most common causative agents are Proprionobacterium acnes
and staphylococci. It should be kept in mind that at least seven days of incubation
is required for Propionibacterium acnes to grow in culture. To reduce the skin
colonization of P. acnes, the combination of benzoyl peroxide, and clindamycin
phosphate was applied to the skin. As a result, it decreased the colonization rates
25
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of P. acnes1. Patient-related and surgical causes of infection, obesity, male gender
and advanced age were determined as patient-dependent risk factors. In addition,
short surgical time and prophylactic antibiotic therapy are surgery-related risk
factors known to reduce the incidence of postoperative infection1,3The most
common complaint in the presence of infection after shoulder arthroscopy is
pain. In addition to pain, hyperemia, swelling, and temperature increase in the
shoulder are also seen. Among the diagnostic laboratory tests, increased white
blood cell count, increased erythrocyte sedimentation rate, and high C-reactive
protein is findings in favor of infection. Other tests used to diagnose infection
include the investigation of microbial agents by gram staining in synovial fluid
with a puncture from the glenohumeral joint and detecting white blood cell
count. Imaging is rarely required for diagnosis. Magnetic resonance imaging can
help determine the location of the abscess or when osteomyelitis is suspected.
The diagnosis is made with clinical and laboratory findings. While treatment can
be provided with antibiotics appropriate for the causative agent in superficial
infections, surgical debridement with antibiotic therapy is required in septic
arthritis or late infections. Debridement can be done open or arthroscopically.
Implants associated with infection should be removed4.
3.

Anesthesia-related complications

General anesthetic complications associated with any surgical procedure are
also applicable to shoulder arthroscopy. Under general anesthesia, the most
important thing is to provide hypotensive anesthesia in a way that does not cause
impaired cerebral perfusion. In addition, fatal air embolism and pneumothorax,
pulmonary edema, and pneumomediastinum can be seen during arthroscopic
shoulder procedures, possibly due to CO2 use. Shoulder arthroscopy can also be
performed with regional anesthesia, especially for intraoperative management
and postoperative pain control; the use of interscalene anesthesia has increased5.
Regional anesthesia is safe and effective pain control. Still, there have been
rare reports of seizures, cardiovascular collapse, and severe respiratory distress
secondary to pneumothorax, secondary to systemic anesthetic toxicity. It also
carries a risk of neurological complications secondary to regional blockades and
temporary or permanent brachial plexus injuries.2,3.
4.

Deep vein thrombosis and pulmonary

The overall incidence of venous thromboembolism (VTE) reported in studies
after shoulder surgery ranges from 0.02% to 13% 6. Takahashi et al.found
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that when patients who underwent shoulder arthroscopy were examined by
ultrasonography, deep vein thrombosis was found in 5.7,% and pulmonary
embolism was observed in 0.6% 7. Prolongation of shoulder arthroscopy,
advanced age, male gender, and obesity increase the risk of VTE 6. Unlike these,
the general risk factors for VTE are dehydration, admission to intensive care,
active malignancy or active cancer treatment, known history of thrombophilia,
previous VTE, history of a first-degree family member with VTE, use of
estrogen-containing contraceptives, hormone replacement therapy, and
pregnancy or pregnancy. Having recently given birth is also among the risk
factors. Unfortunately, there is no consensus in the literature on prophylaxis to
prevent VTE. According to the risk-benefit analysis, mechanical prophylaxis
is a universally accepted prophylaxis method. Chemical prophylaxis with low
molecular weight heparin or heparin should be considered in patients with risk
factors for VTE but who have taken necessary precautions against the risk of
bleeding complications 8.
5.

Complex regional pain syndrome

The most common symptom after shoulder arthroscopy is pain. While the pain
is at its highest level in the early postoperative period, the severity of the pain
decreases over time. In shoulder arthroscopy surgery, the most painful procedure
is reported as rotator cuff repair, while the minor painful procedure is reported
as instability surgery.
Complex regional pain syndrome (CRPS) is a chronic pain that usually
affects an arm or leg. CRPS typically develops after an injury, surgery, stroke, or
heart attack. CRPS findings; severe pain, allodynia, edema, local hyperthermia,
trophic disorders, and skin dyschromia. Pain is not proportional to the severity
of the initial injury. CRPS can be seen at a rate of 11-13%, secondary to the pain
felt after shoulder arthroscopy, but the exact incidence is unknown due to the
variability in the diagnostic criteria 9. There is no specific treatment protocol for
the treatment of CRPS. Despite the treatments applied, only 10% of the patients
reported having complete resolution of symptoms.
6.

Complications associated with shoulder arthroscopy

6.1. Patient position
The patient positions used in shoulder arthroscopy are beach chair and lateral
decubitus. Because traction is applied to the arm in the lateral decubitus
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position, the glenohumeral joint and the subacromial space are easily observed.
In addition, lateral distraction facilitates access to the posterior and inferior parts
of the glenohumeral joint, and imbrication processes can be performed more
efficiently. Complications can occur in any position. Their functional superiority
over each other is debatable. The most frequently reported complication is
nerve damage with varying rates. Nerve damage in the brachial plexus due to
traction applied to the extremity, especially in the lateral decubitus position, can
range from temporary paresthesia to permanent neuropraxia. While the rate of
temporary paraesthesia in the lateral decubitus position is 10%, this complication
is observed below 1% in the chaise longue position. This complication is
thought to be caused by the tension in the brachial plexus due to the traction
applied during the surgery and the arm’s position10. A study showed that the
best intra-articular visual field is provided in 45” flexion-90° abduction or 45°
flexion-0’ abduction positions, while the tension on the brachial plexus is at
the lowest level 5. The risk of traction-related nerve damage can be reduced by
positioning the patient appropriately, using less than seven kilograms of weight,
keeping the surgical time short, and using the correct portal position. Apart from
neurapraxia, there are also rare complications related to patient position. In both
positions, the peroneal nerve may be exposed to pressure. Regarding possible
skin problems and peroneal nerve complications, the lower lateral malleolus
and lateral knee should be supported in the lateral decubitus position. Airway
obstruction is secondary to fluid extraction in the lateral decubitus position
and musculocutaneous nerve injury. Cerebral hypo-perfusion, air embolism,
pneumothorax, ophthalmoplegia, and cervical neuropraxia have also been
reported in the beach chair position. The position of the head is critical in the
beach chair position. As the amount of flexion, rotation, and lateral deviation
increases, the risk of neurological complications also increases. C5-6 transient
quadriparesis has been reported due to prolonged flexion of the cervical vertebrae
in the beach chair position. Cerebral infarcts may occur due to decreased vertebral
artery blood flow when the head is in rotation and extension. The pressure on
the brachial plexus and artery should be reduced by placing axillary support
on the thoracic wall. The risk of complications will be reduced by considering
the potential complications associated with the patient’s position and taking the
necessary precautions11.
6.2. Nerve damage
One crucial point to remember in the operations performed on the glenoid is
that the suprascapular nerve is closer than 2 cm to the glenoid articular surface.
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The probability of injury to this nerve due to arthroscopic surgery has been
seen between 2-28%. Due to damage to this nerve, atrophy can be observed in
the supraspinatus and infraspinatus muscles. It is located at least 2.3 cm medial
from the upper edge of the glenoid and 1.4 cm medial from the scapula’s base.
The risk of this complication is significantly reduced by controlled drilling
and using suture anchors away from these distances 12. Another nerve to be
considered during arthroscopy is the axillary nerve. The axillary nerve is at
risk when performing a capsular incision in the axillary space during inferior
capsular displacement applied in atraumatic or multidirectional instabilities. To
minimize the risk of nerve damage, an incision should be made at the glenoid
edge, where the axillary nerve is safest, in all arm positions13.
6.3. Portal placement
Appropriate positioning of the portals from the right place is perhaps the most
crucial step of shoulder arthroscopy. Both provide a good field of view, and the
correct placement of the implants depends on this. One of the complications
that can be observed during portal opening is neurovascular injury. In this
situation, which can be observed most frequently during the lateral portal
incision, cutaneous nerve damage and axillary nerve damage can occur in 7%
of cases. Although the possibility of neurovascular injury during the posterior
portal incision is very low, axillary nerve damage is possible if this portal is
placed too low, and suprascapular nerve damage if set too high12. In a study,
the most commonly used primary arthroscopy portals were evaluated with the
outside-in technique. It was determined that all portals were at least 20 mm
away from the neurovascular structures. It was reported that portal opening
with the outside-in method is safe in shoulder arthroscopy. A cannula would
be an excellent choice to reduce fluid extravasation and related complications.
Another complication is an injury to the tendinous part of the supraspinatus due
to the incorrect opening of the Wilmington portal used to repair posterosuperior
labrum tears. All complications due to portal placement can be reduced to the
minimum possible level with good anatomy knowledge5.
6.4. Arthroscopic visual field
Deterioration of the field of view due to bleeding in the surgical area is the most
common and perhaps the most annoying complication. As a result, the increased
risk of additional complications is an important detail. The anticoagulant therapy
used by the patients, while intervening with the coracoacromial ligament in the
subacromial region, the injury of the coracoacromial artery may cause bleeding
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and should be kept in mind. Hypotensive anesthesia, appropriate pump pressure,
and radiofrequency ablation of the bleeding tissue without wasting time are
critical in maintaining the field of view.
6.5. Technical errors
In the first step of the shoulder arthroscopy procedure, osteochondral lesions may
occur due to the failure of the trocar to be placed with the appropriate technique.
Choosing a blunt-tipped trocar and the proper technique is essential to prevent
this. Technical errors play an essential role in the failure of arthroscopic repair.
Errors in implant selection and placement are the leading ones. It is essential to
place the implant at the most appropriate angle to hold on to the placed tissue
and withstand the tension created by the repair tissue. Another critical issue is
the knotting technique. The knot should generate enough force in the tissue,
be of proper tension, and have a low profile. The sliding knot should be slid
towards the anchor, the first knot should be well tightened, and no excessive
tension should be created in the soft tissue. Finally, it should not be forgotten
that the subscapularis tendon may be damaged during anterior capsular release,
which is preferred, especially in frozen shoulder cases. Complications observed
during acromioplasty are inadequate decompression due to incomplete resection
or instability due to excessive resection. The field of view must be provided with
adequate bursectomy and hemostasis for appropriate acromioplasty. Similarly,
in arthroscopic distal end resection of the clavicle applied in acromioclavicular
joint degeneration, poor results can be observed due to incomplete resection or
instability due to excessive resection. Therefore, keeping the resection amount
at 10-15 mm and protecting the coracoclavicular and superior acromioclavicular
ligament is crucial. Superomedial dislocation of the humeral head can be seen
with coracoacromial arch excision performed in patients without a functional
rotator cuff, and pseudo paralysis may develop. In these patients, preserving the
coracoacromial arch and avoiding acromioplasty is vital for stability.
6.6. Implant failure
One of the complications that can be observed during or after arthroscopic
shoulder surgery is implant failure. This may occur especially in elderly patients
with poor bone quality, inability to master anatomy, and difficulty placing
an implant without proper vision. Although metal implants have advantages
in radiographic evaluation of implant placement and better attachment in
osteoporotic patients, there is a risk of artifact formation and displacement in
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magnetic resonance imaging. In addition, complications such as osteolysis and
chronic synovitis associated with free body formation after partial absorption and
the resulting biological response can be seen in absorbable implants. Therefore,
Bioinert and biocomposite implants have been developed to minimize the
complications in absorbable implants 3. It should be kept in mind that loose
body formation and secondary cartilage damage may occur after using these
radiolucent implants, and this complication should definitely be considered in
patients with mechanical symptoms and pain.
A study shows that up to 22% of re-rupture cases after rotator cuff repair in
2-year follow-ups are one of the complications observed after rotator cuff repair.
The tear size, the tissue’s quality, the amount of retraction, and the patient’s
age are essential regarding the risk of re-tearing. Recurrence after arthroscopic
instability surgeries is a more common complication than other surgical
procedures. In the literature, recurrences between 0% and 60% have been
reported with different techniques 5. Implant failure, technical errors, presence
of other pathologies, tissue quality, patient compliance, functional expectations,
and contact sports are the factors affecting the frequency of recurrence.
6.7. Cartilage damage
It was previously mentioned that chondral damage might occur with a wrong
approach during the first insertion of the joint during shoulder arthroscopy. In
addition, cartilage damage can be observed in cases such as not placing the
implants at the appropriate depth during the rotator cuff repair or placing them
without paying attention to the cartilage border. Therefore, always using an
appropriate portal and field of view is essential to avoid such situations.
Chondrolysis is another complication that can be seen after shoulder
arthroscopy. As a result of the studies, it was stated that chondrolysis was
observed at rates of up to one in ten.
Although the exact cause of chondrolysis cannot be clarified, it has been
reported that it can be observed in cases where the use of local anesthetic for the
joint exceeds 48 hours, in cases where the temperature of the intra-articular fluid
exceeds 45 degrees during the use of thermal probes, in case of trauma, due to
absorbable implants and in cases of infection3.
6.8. Joint stiffnes
The most common complication after shoulder arthroscopy is joint stiffness/
arthrofibrosis, which causes severe morbidity and loss of function. In the
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literature, joint stiffness after shoulder arthroscopy is reported to be between
2.8% and 15%. In addition, temporary stiffness can be observed in 10% of cases
after arthroscopic rotator cuff repair, and only 3% of these require capsular
release14. There is a negative correlation between the rotator cuff tear size and
the prevalence of joint stiffness. Joint stiffness clinically presents a decrease
in active and passive range of motion, especially in external rotation. The
most crucial cause of post-surgical joint stiffness is patient non-compliance
and inadequate rehabilitation. Early range of motion exercises reduce the
risk of joint stiffness 15. It should be kept in mind that failure may occur in
the repair area due to early and aggressive rehabilitation, especially in patients
undergoing repair. If joint stiffness persists for six months despite postoperative
rehabilitation, arthroscopic release can be planned. In the preoperative period,
patients’ range of motion should be well evaluated, and pathologies that directly
affect the surgical outcome, such as adhesive capsulitis, should be kept in mind.
Patients with preoperative limitations of joint movement are also more likely to
have limitations after surgery. Rotator cuff and labrum repair should be avoided
in patients with suspected adhesive capsulitis. Surgery should wait until the full
passive range of motion is achieved to reduce the risk of this complication in
acute traumatic tears. Since there is increased proteinase activity in the early
period, the risk of arthrofibrosis is high. Middle and inferior glenohumeral
ligament tension can result in the limitation of external rotation. It is essential to
evaluate patients from this point of view before surgery, especially in instability
surgery16.
7.

Reasons for failure

The shoulder joint is separated from other joints by its wide range of motion. The
complexity of the anatomy may make it challenging to recognize pathologies
during arthroscopic surgery. Some variations, such as the Buford complex and
the Sublabral space, are essential to identify. Treatments that are not known
may cause failure. It is crucial to detect pathologies with physical examination
findings in the clinic and understand the macro anatomy. It is necessary to
evaluate patients by combining them with radiological images. Otherwise,
various pathologies may not be recognized, and failures may occur due to
deficiencies in the treatment.
During shoulder arthroscopy surgery, the most appropriate adjustment of
the patient’s position is necessary so that the portals required for the surgery can
be placed at the appropriate point. Portal placement, which is already difficult
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due to the wide soft tissue cover and few bone markers due to the inappropriate
position, may become even more difficult.
Placing the implants used to repair shoulder pathologies in the right spot
and mastery of knotting techniques are among the factors that affect success.
When sufficient technical knowledge and skills are unavailable, situations such
as stripping the threads from the anchor and pulling the anchor from the bone if
it is not placed correctly can be encountered.
Appropriate patient selection, detailed pre-operative examination and
evaluation, and the surgery’s technical studies should be carefully made to
encounter fewer complications after shoulder arthroscopy surgery. Taking
the necessary precautions to provide the right equipment makes the surgery
more manageable, and complications may occur due to missing equipment. In
addition, conditions must be provided for effective physiotherapy after surgery.
Inadequate post-operative rehabilitation can lead to failure.
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1.

Introduction

T

otal knee arthroplasty (TKA) is a major surgical procedure that can be
performed to relieve pain from end-stage osteoarthritis. In addition,
TKA can be performed for rheumatoid arthritis, hemophilic arthropathy,
traumatic arthritis, and neuropathic arthropathy. TKA is one of the safe, effective,
and low-cost operations practiced worldwide (Lee & Goodman, 2008).
TKA applications have been increasing over the years with the increase
in life expectancy, the advancement of surgical techniques, and the expanding
range of indications. Although complications due to TKA are relatively rare, it is
essential to know them in terms of causing mortality and morbidity in patients.
Complications may occur during and after TKA. Complications of total knee
arthroplasty (TKA) include anaesthesia-related risks, worsening of comorbid
medical issues, drug therapies and allergic reactions, and complications related
more specifically to TKA. Efforts should be made to minimize the risk of
complications through appropriate patient selection and optimization, careful
surgical technique, and thoughtful postoperative management. This topic
discusses complications of total knee arthroplasty.
2.

Early complications

2.1. Thromboembolism
Thromboembolism is one of the severe complications after TKA, with high
mortality and morbidity. The main risk factors that increase the incidence of
thromboembolism are; Previous venous thromboembolism, varicose veins,
35
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congestive heart failure, body mass index greater than 30, malignancy,
hypertension, advanced age and female gender, previous myocardial infarction,
chronic renal failure, prolonged immobilization, estrogen use, prolongation
of the surgical time risk thromboembolism (Zhang et al., 2015). It usually
originates from veins in the calf. Pulmonary embolism is the most dreaded and
fatal complication of thromboembolism. 1.
It is known that when mechanical and pharmacological DVT prophylaxis is
applied after TKA, the risk of thromboembolism is reduced. In pharmacological
prophylaxis, low molecular weight heparin is the most preferred agent (Flevas
et al., 2018).
When no prophylaxis for deep vein thrombosis is performed, 40-80% of
deep vein thrombosis occurs after TKA (Friedman et al., 2011).
While mortality rates of DVT in the first month are 6%, it is approximately
12% in patients with pulmonary embolism (Flevas et al., 2018).
In the case of DVT or PE, thrombolytic and anticoagulant therapies come
to mind as the first treatment. However, thrombolytic therapy has no place
in major orthopedic surgeries such as TKA. Anticoagulant treatment can be
applied for DVT and PE developing after TKA. However, anticoagulant use
is also associated with a high risk of bleeding. Therefore, the prophylactic
dose of anticoagulant therapy should be started 12–24 weeks after surgery. It
is recommended to start in the first hour and not to switch to the treatment dose
before 48-72 hours. Inferior vena cava filters can be applied in patients with
proximal vein thrombosis who cannot take anticoagulants due to the risk of
bleeding. (Streiff et al., 2016).
2.2. Peroneal nerve injury
Peroneal nerve injury after total knee arthroplasty is a rare complication.
Peroneal nerve damage, seen in 0.01% to 4.3% of cases, adversely affects the
functions of the related extremity. Although the factors that increase the risk
of peroneal nerve injury are preoperative genu valgum deformity, epidural
anesthesia, preoperative flexion contracture, high body mass index, and diabetes
history, there is no consensus in the literature yet on risk factors(Carender et
al. 2020). Lumbar spine disease (lumbar stenosis, previous lumbar surgery)
and a tourniquet close to the knee has also been associated with peroneal nerve
damage 3. When drop foot develops due to peroneal nerve damage, 20% to
100% of patients can recover without intervention. The literature recommends
prophylactic neurolysis in cases with valgus deformity requiring excessive
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correction. However, neurolysis is also recommended since hematoma is
detected in the relevant area in the early postoperative period (Carender et al.
2020).
2.3. Arterial injury
After total knee arthroplasty, simple hemorrhages may occur, as well as severe
bleeding that may lead to limb loss, although rarely. The most common vascular
injuries are the popliteal artery, geniculate artery, superficial femoral artery,
and anterior tibial artery. The incidence of iatrogenic popliteal artery injury
after total knee arthroplasty was 0.057% 4,5. Risk factors for arterial injury are
revision surgery, peripheral vascular disease, weight loss (weakness), renal
failure, coagulopathy, and malignancy. In the case of arterial injury, the length
of hospital stay is prolonged, and morbidity increases 6. Treatment options are
primary repair, thrombectomy, bypass with a saphenous vein graft, endovascular
stenting, or embolization(Gosslau et al. 2022).
2.4. Wound healing problem
Surgical site infections, which occur in a wide range from the separation of the
wound lips to wound site discharge, are complications that can cause surgical
wound ulcers and subsequent wound opening 8. The presence of previous
incisions in the surgical field, inadequate full-thickness skin flaps, inadequate
bleeding control, and tight skin closure are predisposing factors for wound
problems. Diabetes mellitus is a risk factor in itself. These problems can be
avoided by applying appropriate techniques and close observation of the patient
in case of discharge at the wound site or detecting areas of necrosis at the wound
site. Care should be taken, and the cause of the problem should be determined
and intervened. Otherwise, it will cause deep tissue infection and failure of
TKA. When there is a problem in the wound site, the problem can be solved
by local interventions, as well as cases requiring reconstruction with skin flaps
or medial gastrocnemius muscle flaps can be seen 9(Garbedian, Sternheim, and
Backstein 2011).
2.5. Surgical site infection
Wound infections are a severe condition that prolongs hospitalizations, delay
healing, and leads to undesirable outcomes such as periprosthetic infection. The
culprit of wound infection is sought in the operating room environment and skin
flora. For this reason, a laminar flow, air-filtered operating room environment
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has been developed, and chemicals such as povidone-iodine and chlorhexidine
are used before the patient takes a shower the night before to provide skin antisepsis11. In addition, factors such as the presence of bacteria in the patient’s
urinary system before surgery and being a methicillin-resistant staphylococcus
carrier are also blamed 12,13.
2.6. İntraoperative fracture
During total knee arthroplasty, unintentional fractures may occur while
osteotomies of the tibia, femur, and patella are performed. When the fracture
occurs, the need for additional surgical intervention increases the patient’s
morbidity. Pre-existing osteoporosis, rheumatoid arthritis, chronic steroid use,
advanced age, and female gender are the factors that increase the risk14. Anterior
femoral notching of more than 3 mm during femoral cuts increases the risk of
supracondylar periprosthetic femur fracture (Stamiris et al. 2022). Depending
on the location and type of the fractures, they can be treated with fixation of the
fracture or revision arthroplasty. 16
2.7. Ligament injury
After total knee arthroplasty, the functional ligaments are medial and lateral
collateral. The medial collateral ligament is the rarely injured ligament. The
incidence of intraoperative medial collateral ligament injury is between 0.5-3%.
Injury may occur while releasing the medial collateral ligament to correct the
varus deformity, or injury may occur with saws. Depending on the extent of
the injury, in the presence of instability, the ligament can be strengthened with
a primary repair or tendon grafting. If sufficient stability cannot be achieved,
polyethylene thickness is increased, and constrained TKA may be preferred if
it is insufficient. There is no consensus yet on the treatment of medial collateral
ligament injuries 17.
3.

Intermediate-long term complication

3.1. Aseptic loosening
Aseptic loosening is defined as the failure of prostheses without the presence
of a mechanical cause or infection, which could result in instability. It is
mainly associated with osteolysis and inflammatory response within the knee.
Loosening may occur between the prosthesis and the cement, as well as between
the cement and the bone. Although the primary mechanism is not known
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precisely, it is thought that osteolysis secondary to inflammation caused by the
wear particles of polyethylene or cement causes loosening. Aseptic loosening is
seen in 20% of TKA’s 18. Loosening may manifest as a radiolucent line between
the prosthesis and the bone in the radiological evaluation performed with direct
radiography, and the primary diagnosis is made by excluding septic causes
while there is pain and instability in the clinic 18. Conditions that cause aseptic
loosening can be classified as patient-related, implant-related, and surgeryrelated causes. It is known that male gender, hyperactive joint, and osteopenia
are patient-related factors that increase loosening19. . Implant design can also
be effective in loosening; It has been reported that there is more loosening
in constrained prostheses and cementless designs that allow forward flexion.
Among the surgical factors, it was determined that malalignment, especially
in the knee, may cause early loosening of the varus alignment 20 The diagnosis
is made in the presence of pain and instability in the clinic and radiologically
in the presence of a radiolucent area between the implant and the bone. The
single photon emission computed tomography has also gained importance in
evaluating painful prostheses. Revision knee arthroplasty is performed in the
treatment.
3.2. Instability
After total knee arthroplasty, component (femoral, tibial, patellar components
of the knee brace and insert) loosening/breakage and polyethylene wear may
cause instability. In some prosthetic designs, patients may have mid-flexion
(between 0-90 degrees) instability, especially when getting up from a chair
and climbing stairs. While evaluating instability, muscle weakness, implant
infection, component breakage, and patellofemoral joint relationship should be
considered. Instability is the cause of approximately 3% of revision surgery. It is
treated with various revision knee arthroplasty surgeries21.
3.3. Periprosthetic infection
Bacteria are most commonly responsible for the infective picture that develops
in the joint after knee arthroplasty, followed mainly by staphylococci,
streptococci, and gram-negative rods. As can be understood from the factors,
most agents are members of the skin flora 22. Previous knee septic arthritis,
diabetes mellitus, rheumatoid arthritis, obesity, smoking, HIV, malnutrition,
fungal infestation in distant organs, and organ transplantation increase the
risk of periprosthetic joint infection (Lima et al. 2013). Periprosthetic joint
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infection can occur by direct contamination, hematogenous, and reactivation
of the occult agent. Periprosthetic joint infection is seen in 1.55% of patients
after primary knee arthroplasty. In the clinic, heat, hyperemia, pain, and
limitation of movement can be seen in the joint. In order to diagnose with
laboratory tests, the recommendations of the “periprosthetic joint infection
guideline” are followed. Presence of the sinus tract from the joint, two
positive cultures taken from the joint, and detection of the pathogen make a
definitive diagnosis, while high serum CRP and sedimentation are systemic
findings of infection. The examination of the synovial fluid sample provides
valuable data in the diagnosis of periprosthetic joint infection. Synovial fluid
sample culture should be cultured; the agent should be searched in gram
staining, and biochemical analyses should be done; High leukocyte esterase,
neutrophil count, IL-6 level, Alpha-defensin, and CRP elevation are in favor
of infection. Factors with low virulence may not yield significant findings
in these studies and clinically. When a low virulence agent is suspected,
antibiotherapy should be discontinued for two weeks, and culture incubation
periods should be extended before samples are taken to obtain more accurate
results. Sonication is the most effective way to detect the causative agent.
When periprosthetic joint infection is detected in the early period, treatment
can be provided with antibiotherapy, polyethylene replacement, and severe
debridement, while revision arthroplasty with 2-stage surgery is required in
the late period(Izakovicova, Borens, and Trampuz 2019).
3.4. Periprosthetic fracture
Intraoperative fractures were reviewed above. This section will examine
fractures occurring around the prosthesis in the postoperative period. Fractures
in the tibia, femur, and patella may occur after knee arthroplasty. Periprosthetic
fractures can also occur after high-energy trauma or in osteoporotic patients after
low-energy trauma. Supracondylar femur fractures are frequently encountered
in 0.2-1% of all THA patients. Female patients with osteoporosis are the most
likely victims of a supracondylar femur fracture. Anterior femoral notching
is also known to increase the risk of fracture. While conservative treatments
(splint, rest, traction) are applied in patients with nondisplaced femur fractures,
and the femoral component of TKA remains stable, osteosynthesis with open
reduction and internal fixation is required in displaced fractures. Retrograde
femoral intramedullary nails or plates can be used for osteosynthesis. Revision
arthroplasty may be necessary for unfixable multi-component fractures or
where bone loss is excessive. Tibial fractures are seen between 0.07-0.1%. Non-
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operative treatments can be applied depending on the fracture size, shape, and
stability of the prosthesis, as well as minimally invasive plate osteosynthesis or
revision knee arthroplasty. Patellar fractures can be seen at a rate of 0.2-21%.
Half of the cases are caused by direct trauma. Moreover, the patellar fracture
may occur after resurfacing with the patellar component, obesity, rheumatoid
arthritis, and exposure to corticosteroids. Depending on the fracture type, nonoperative, open reduction internal fixation, partial or complete patellectomy, or
excision of the patellar component can be applied(Lombardo et al. 2020; Yoo
and Kim 2015).
3.5. Patellofemoral complications
Despite improvements in technique and implant designs, patellofemoral
complications still occur in 10% of THA patients. These are patellar dislocation,
patellar fracture, crepitation or patellar clunk, osteonecrosis, patellofemoral
impingement, and anterior knee pain. Patella fracture can be treated nonoperatively if the extensor mechanism is not impaired and the patellar component
is stable, but surgical intervention is required otherwise. In case of patellar
dislocation, it should be determined whether there is a misalignment, and if
there is, a revision should be made. If there is patellar dislocation despite the
absence of malalignment, the patella should be medialized with tibial tubercle
osteotomy, or the medial patellofemoral ligament should be checked and
reconstructed if necessary. Pathologies that may cause this in the case of patellar
clunk or crepitation should be determined; nodular scar tissue on the patella
and an intra-articular fibrous band are considered. Rehabilitation treatment can
treat patellofemoral problems; in advanced cases, pathologies can be treated
arthroscopically. If patellar impingement with TKA is present, malalignment
status should be checked, and if there is, revision TKA should be performed. If
there is no malalignment, lateral fasciectomy or lateral retinacular release may
be considered. The way to prevent this is to make appropriate intraoperative
incisions and carefully select the correct component size. If a cause of anterior
knee pain cannot be found, it is best to choose conservative methods (Putman
et al. 2019). Implant-related factors are also thought to affect patellofemoral
problems. Various prosthesis manufacturers are trying to create a more
compatible patellar component with the femoral groove by designing different
patellar components. In addition, although the patellar component is designed in
various ways, the dome-shaped polyethylene patellar component is most often
used. Loosening or failure of the patellar component is attributed to the patient
being obese, lateral retinacular release, and patellar osteonecrosis 28.
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4.

Late Complications

4.1. Arthrofibrosis
Arthrofibrosis is a well-known complication of injury or trauma characterized by
excessive production of fibrous scar tissue due to an exaggerated inflammatory
response in a joint. The clinical finding of arthrofibrosis is passive knee flexion
of fewer than 90 degrees and inability to perform full extension. In addition,
diffuse edema, the tension in the knee, and ambiguous temperature increase
can also be seen. Weakness of quadriceps muscle strength and anterior knee
pain may accompany this picture. Arthrofibrosis is vital in terms of causing
disability in patients. Its etiology is multifactorial; preoperative, intraoperative,
postoperative, and patient-related risk factors have been defined 29. In the
literature, joint stiffness varies between 1.2% and 17%. One-fourth of these
patients may require surgical intervention to achieve a sufficient range of
motion. There may be stiffness in the knee secondary to patient-induced surgical
technique or postoperative complications. Preoperative range of motion of the
patient, systemic rheumatological diseases, previous knee surgery, smoking,
arthrosis after septic arthritis, or low pain tolerance can be counted as patientrelated factors. In addition, keloid or hypertrophic scarring seen in the patient
after surgery may also limit joint movements. Surgical risks are; are the factors
that disrupt the kinematics of the knee, such as stiff knee, improper placement of
components, and inability to maintain soft tissue balance. Early movement in the
postoperative period is thought to reduce arthrofibrosis. Nonoperative treatment
begins with preoperative patient education and continues with physiotherapy.
Increased pain in the perioperative period is associated with decreased range of
motion, and appropriate use of non-steroidal anti-inflammatory drugs may reduce
the risk of arthrofibrosis. If a patient does not respond to conservative treatment,
manipulation can be performed under anesthesia. Arthroscopic adhesiolysis is
also a minimally invasive procedure, and it can debride adhesions in the knee
and increase the joint’s range of motion. Open scar excision and revision knee
arthroplasty should be considered if adequate results cannot be obtained with
these interventions 30.
4.2. Pain
After TKA, patients complain of persistent and unknown pain. Pain negatively
affects postoperative recovery and life. The reason for this is not known precisely.
Although the causes of persistent pain have not yet been entirely determined,
some factors are suspected of causing permanent pain. It is thought that the
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high pain level, anxiety, depression, and pain catastrophizing in the preoperative
period are directly proportional to the risk of persistent postoperative pain. In
addition, female gender and young age are also risk factors 31. The causes of
persistent postoperative pain should be clarified, and if septic or aseptic loosening
is detected, appropriate revisions should be made. Apart from this, it has been
found that starting a bisphosphonate in the postoperative period, among the
things that can be done for permanent pain, is effective in pain management and
reducing periprosthetic bone loss 32.
4.3. Tibiofemoral Dislocation
Tibiofemoral dislocation is a rare but severe complication. The relationship
of the tibial component with the femoral component is impaired; most cases
are posteriorly dislocated; also, anterior dislocation can be seen 33. Dislocation
often occurs after trauma, but atraumatic dislocations cannot be underestimated.
Obesity, severe preoperative alignment deformity, central or peripheral nerve
damage, extensor mechanism defects (patella fracture, patellar or quadriceps
tendon rupture), small insert post, and psychiatric diseases are the diseases
accompanying tibiofemoral dislocation. In dislocation, the most crucial
examination is neurovascular examination because the popliteal artery may be
damaged in dislocations, and popliteal thrombosis may occur after a dislocation.
Therefore, the treatment begins with the reduction of the dislocation and the
re-evaluation of the neurovascular system, and the treatment is applied according
to the cause of the dislocation. If there are ligament injuries, conservative and
surgical reconstructive interventions may be required, while revision knee
arthroplasty at varying levels from partial to total is considered due to a defect
in the implants 34.
5.

Conclusion

Total knee arthroplasty surgery is increasing in number with the aging population.
Therefore, recognizing and treating the complications is essential for the patient
to lead a quality life. It may be possible to provide a more comfortable life for
patients by knowing that there are unresolved complications such as persistent
pain, even if the surgery is performed under the most appropriate conditions,
and by evaluating and treating each patient carefully and diligently, to detect
and treat complications.
Keywords: Primary Knee Arthroplasty, Complication
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1.

Introduction

A

lthough total knee replacemet is one of the most successful procedure
today which improves quality of life, the risk of deep vein thrombosis
(DVT) and/or venous thromboembolism (VTE) is high(1). After soft
tissue dissection and bone reaming, thromboplastin is released and there is also
stasis due to immobility. VTE events are provoked by them(2).
Female gender, older age, obesity, estrogen usage, cancer history,
thrombophilia, immobility, history of thromboembolism , cardiovascular,
renal and respiratory comorbidities such as myocardial infarction, atrial
fibrillation/flutter, congestive heart failure, chronic obstructive pulmonary
disease, nephrotic syndrome, peripheral artery disease, indwelling femoral
vein catheter, varicose veins, smoking, hypertension, and diabetes mellitus are
risc factors of DVT.
DVT prevelance after total knee arthroplasty (TKA) without any
prophylaxis is between 40% to 80% with about %33 at deep proximal veins(3).
Proximal thrombus occurring in 9% to 20% of patients has a greater risk of
PE than thrombus in the calf veins, occurring in 40% to 60% of patients.
Thrombus in the calf veins tend to spread proximally in 6% to 23% of patients.
Asymptomatic PE is 10% to 20%, symptomatic PE can be seen in 0.5% to 3% of
patients and the mortality rate is 2%. Because most clots form without signs or
symptoms, clinical examination is not reliable in detecting DVT. Venography is
the gold standard diagnostic method of DVT. Duplex ultrasound is an alternative
diagnostic modality of DVT after total knee replacement, using venography
49
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for comparison, and its sensitivities range from 67% to 86%.. Because of costeffectivity, repeatability and minimal morbidity, duplex ultrasound is useful as a
screening test but it’s radiologist’s experience depended.
2.

Prophylaxis Methods

Mechanical methods such as compression stockings, foot pumps, warfarin,
low molecular weight heparin, fondaparinux, oral factor Xa inhibitors, and
aspirin are available methods for DVT prophylaxis. The American Academy of
Orthopaedic Surgeons (AAOS) and the American College of Chest Physicians
(ACCP) are all recommend the use of mechanical compressive devices for VTE
prophylaxis(4).
2.1. Mechanical Prophylaxis
Graduated compression stockings (GCS), intermittent pneumatic compression
device (IPCD) and venous foot pumps (VFP) are mechanical methods for VTE
prophylaxis (5, 6). The advantages of mechanical VTE prophylaxis are low
bleeding risk, no need for blood tests for follow-up, and no risk of clinically
significant side effects(7). In addition, the efficacy of anticoagulants can be
supported by some mechanical methods. Endogenous fibrinolytic activity is
stimulated by decreasing plasminogen activator inhibitor-1 levels by IPCDs(8).
Disadvantages of mechanical VTE prophylaxis methods include adaptation
problems related to reduced mobility, the need to be worn continuously for 72
hours before, during and after surgery, and the lack of strong evidence that they
can reduce the risk of death or PE(5, 7). If GCS are not used in the appropriate
size and manner of use, they may cause deterioration in tissue oxygenation(9).
Contraindications for the use of mechanical VTE methods include open fractures,
peripheral arterial insufficiency, severe heart failure, infection and ulceration of
the lower extremities(6).
Early mobilization is the simplest and most feasible way of VTE
prophylaxis(6). Although early walking reduces hospital stay, complications
and six-month mortality rates, most symptomatic VTE events occur after
mobilization. Mobilization alone is not sufficient for VTE prophylaxis and
should be carefully considered(10-12).
The latest ACCP (2012) guideline recommends combining pharmacological
VTE prophylaxis treatment with mechanical methods in hospitalized patients at
high risk of VTE undergoing major orthopedic surgery(13).
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2.2. Pharmacological Prophylaxis
2.2.1. Aspirin:
Sharda et al. found a higher risk of VTE with aspirin-only thromboprophylaxis
treatment after arthroplasty in cohort studies compared to previous data(14).
Contrary to this study, in Matharu et al.’s study, aspirin did not differ statistically
significantly in terms of clinical efficacy and safety profile compared to other
anticoagulants(15). Similar to the ACCP and AAOS guidelines, aspirin is
recommended for VTE prophylaxis, according to a 2016 meta-analysis, but the
evidence is of limited quality and the dose and duration of the drug remains
unclear(16). Compared with enoxaparin, rate of symptomatic VTE defined as
DVT above or below the knee, or pulmonary embolism is significantly increased
with aspirin usage at 90 days after knee arthroplasty(17). Another study, in
which more than a quarter of patients used only aspirin for prophylaxis after
arthroplasty, did not show a higher risk of venous thromboembolism compared
to other anticoagulants(18). As a result, the use of aspirin alone seems to be
controversial in VTE prophylaxis(19).
2.2.2. Vitamin K Antagonists (VKA):
ACCP guidelines recommend VKAs for VTE prophylaxis in patients undergoing
TKA(13). Prophylactic use of warfarin is started in the evening before or after
surgery and adjusted according to daily prothrombin time. Using the international
normalized ratio (INR) ensures standardization of the measured anticoagulant
effect. It is recommended to keep the target INR between 2.0 and 3.0 with an
average of 2.5. It is recommended to start INR monitoring after the first two or
three doses(19). While the advantages of warfarin are that it can be administered
orally and is inexpensive, its easy interaction with drugs, the need for monitoring
with INR, the late onset of its effect and the risk of bleeding are disadvantages.
2.2.3. Low-molecular-weight heparin (LMWH):
LMWH is effective in thromboprophylaxis after TKA. LMWH exhibits more
inhibitory activity against factor Xa than thrombin, and it binds to cells and
proteins to a lesser extent than UFH(19). Compared to UFH, its pharmacokinetic
and pharmacodynamic properties are more predictable, its half-life is longer, and
the risk of non-hemorrhagic side effects is lower. Administration with a standard
dose, lack of routine laboratory monitoring, less drug interactions are advantages,
but the disadvantages are that it is expensive, administered subcutaneously, and

52   SURGICAL COMPLICATIONS IN ORTHOPEDICS AND SOLUTIONS FOR THE. . .

may increase the incidence of bleeding. The clinician should be very careful
while using LMWH with epidural or spinal anesthesia as hematomas with
neurological complications have been reported. In patients undergoing TKA,
prophylaxis with LMWH is recommended to be started either 12 hours or
more pre-operatively or 12 hours or more post-operatively(13). Most VTEs are
diagnosed after discharge, on average 7 days after TKA. Different studies have
shown that both LMWH and adjusted dose warfarin are more effective than
placebo in long-term prophylaxis (up to 35 days) after orthopedic surgery(3).
The use of LMWH, fondaparinux, vitamin K antagonist (eg, warfarin) for DVT
prophylaxis for at least 10 days (minimum 10 to 14 days and maximum 35 days)
after TKA surgery is recommended in the American College of Chest Physicians
(ACCP) 2008 guideline.
2.2.4. Unfractioned Heparin (UFH):
UFH is recommended by the last ACCP guidelines for thromboprophylaxis(13).
Heparin should be administered parenterally as a continuous intravenous (IV)
infusion or subcutaneously because it cannot be absorbed orally. Hemorrhage
can be seen as a complication in the use of UFH(19). Heparin-induced
thrombocytopenia (HIT) and osteoporosis can also be non-hemorrhagic side
effects of UFH. Activated partial thromboplastin time (aPTT or APTT) is used
to monitor the effect of UFH.
2.2.5. Fondaparinux:
It is a synthetic pentasaccharide with a higher specific anti-Xa activity and
a longer half-life than LMWH. It is rapidly and abundantly absorbed after
subcutaneous administration. The benefits of Fondaparinux over UFH and
LMWH are that it does not inactivate thrombin (factor IIa), has no effect on
platelets, and does not cross-react with the serum of patients with HIT(6).
Fondaparinux is recommended by ACCP guidelines for VTE prophylaxis after
TKA(13).
2.2.6. New Oral Anticoagulant Drugs:
They do not require laboratory monitoring and can be administered at specific
doses(19).
2.2.6.1. Rivaroxaban
Rivaroxaban which is direct inhibitor of activated factor X (Xa) is used orally
with daily dose of 10 mg for VTE prophylaxis after elective TKA(20). It was
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found to be more effective than enoxaparin in Phase III clinical studies(21, 22).
Rivaroxaban is recommended by ACCP guidelines for VTE prophylaxis after
TKA(13).
2.2.6.2. Dabigatran
Dabigatran is a selective, reversible, direct thrombin inhibitor. Since dabigatran
itself is not absorbed from the gut, it is administered as an orally absorbable
prodrug, dabigatran etexilate. Studies comparing dabigatran etexilate
(220 or 150 mg daily) with enoxaparin reported that both are effective in
thromboprophylaxis(19, 23). For VTE prophylaxis, dabigatran is administered
immediately after surgery, starting at half a dose, at 150 mg and 220 mg per
day(24). Although previous studies have reported an association between
dabigatran and an increased risk of myocardial infarction or acute coronary
syndrome, the latest ACCP guidelines recommend dabigatran(13, 25).
2.2.6.2.1. Apixaban
Apixaban which is a direct factor Xa inhibitor has been approved for VTE
prophylaxis in studies comparing it to enoxaparine(26, 27). The It’s suggested
dosage is 2.5 mg twice daily starting 12 to 24 hours after TKA surgery until 12
days (27). Apixaban is recommended by ACCP guidelines for VTE prophylaxis
after TKA (13).
3.

Guidelines

Since, aspirin, low-dose UFH, LMWH, fondaparinux, VKA, apixaban,
rivaroxaban and dabigatran are all recommended by current ACCP guidelines
with Grade 1B level of evidence, IPCD is suggested with grade 1C level of
evidence at least 10 to 14 days and up to 35 days(12, 13). The level of evidence
for preferring LMWH over other recommended agents is 2B, whereas in the case
of dose-adjusted VKA or aspirin it is 2C(13). It is recommended that the IPCD
device be used together with another antithrombotic agent for at least 18 hours
in the hospital. Imaging with Doppler ultrasonography is not recommended in
asymptomatic patients(13).
The AAOS guidelines recommend the use of prophylactic pharmacological
agents and/or mechanical compression devices in patients without a high risk of
VTE or bleeding after elective TKA (moderate grade of recommendation).
According to the SIGN guideline, it is recommended to use pharmacological
prophylaxis and mechanical prophylaxis together if there are no contraindications
(Grade A)(28).
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According to the NICE guideline, aspirin (75 mg or 150 mg for 14 days),
LMWH (for 14 days until discharge with antiembolic stockings), rivaroxaban,
apixaban or dabigatran is recommended for patients undergoing elective TKA.
4.

Results

Mechanical and/or pharmacological VTE prophylaxis should be applied for
TKA surgery because of VTE risk during hospitalization, during and after
surgery. There are few published guidelines for VTE prophylaxis methods.
Prophylaxis with LMWH seems to be more effective compared to other methods
and should therefore be preferred first. There is still some controversy over the
use of aspirin as the sole modality for VTE prophylaxis in TKA surgery.
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A

n understanding of the basic biology and pathology of bone and soft
tissue tumors is essential for the appropriate planning of their treatment.
Soft tissue and bone sarcomas are a rare and heterogeneous group of
tumors. These neoplasms represent less than 1% of all adults and 15% of pediatric
malignancies. Complications and functional outcomes of reconstruction with an
osteoarticular allograft after intra-articular resection of the proximal aspect of
the humerus.(1)
In benign bone tumors, the diagnosis of the lesion is usually attempted
with conventional radiography and advanced imaging methods after clinical
evaluation. Following the preliminary examination, staging and prognostic
evaluations should be made according to histological type and anatomical
localization. In the surgical treatment of benign bone tumors, treatment options
according to staging were primarily considered. The stage, size, localization
of the tumor, the risk of fracture, the need for reconstruction and the age of the
patient determine the type of surgical treatment. The general characteristics of
the tumor may necessitate the use of adjuvant treatment and/or surgical methods.
Autogenous bone grafts, allografts, bone cement or graft analogs can be used for
reconstruction.(2)
Patients with malignant primary bone tumors are usually in the most active
period of their lives in terms of social and personal functioning. Therefore, the
treatment in these patients focuses on a goal besides removing the tumor: In
addition to helping these patients achieve maximum function, it is aimed to use
a method with minimal cost and less surgical complications. (1)
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Treatment of malignant bone tumors requires multidisciplinary
interventions such as surgical tumor resection, chemotherapy and radiation
therapy. Most bone defects after surgical tumor resection require reconstruction
using endoprostheses, allografts, autografts, artificial bones, or distraction
osteogenesis.(3)
Complications following any limb-sparing reconstruction are not
uncommon. Most patients have a suppressed immune system due to chronic
disease, chemotherapy, and malnutrition. Patients are often anemic and have
coagulation abnormalities, including thrombocytopenia. The presence of longterm indwelling catheters for the administration of chemotherapy can lead to
unrecognized bacteremia and potential infection of the operative site. When
planning the final surgery, staging and diagnosis with biopsy constitute the first
step of the process.(3)
Necrosis and Circulatory Disorders
The anatomical location of a tumor and necessary resection can lead to significant
impairment of the venous and lymphatic drainage of the limb during resection,
venousstasis, swelling, and lymphedema. This can quickly lead to flap necrosis,
secondary infection and eventual amputation postoperatively.(4)
Surgical Wound Infection
Wound infection is one of the most serious complications of bone tumor surgery.
It has been reported that the incidence of Surgical Site Infection following
malignant bone tumor surgery is 3-10 times higher after general orthopedic
surgery. It is a feared complication of minimally invasive prostheses. The
recorded infection rate is 1% per lengthening procedure. Acute infection is
treated with flushing and 6 weeks of intensive antibiotics. However, the chance
of cure is only 20%. Two-stage surgery is applied for chronic infection. (2)
Loss of Extensor Mechanism and Delay in Recovery of Extremity
Functions
The tibia is anatomically unique in its anterior subcutaneous border and patellar
tendon insertion. Routine use of the gastrocnemius rotation flap has significantly
reduced the incidence of postoperative complications, and combined
reconstruction of tendon insertion and attention to postoperative rehabilitation
may result in minimal extensor loss and recovery of function. Joint stability
in the knee is achieved using the same hinge design used in distalfemoral
replacements. (5)
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Nonunion
Nonunion is one of the complications seen after bone tumor surgical operations.
(2)

Distal femur non-union
Complications Related to Reconstruction Material
Complications specific to endoprosthetic reconstruction may be related to
mechanical or biological factors. Denture fracture, separation of modular
components, fatigue failure, and polyethylene wear have been described.
Improved implant designs, metallurgy, and manufacturing techniques can
significantly reduce the incidence of these problems. Biological failure of an
endoprosthesis or implant material can occur as a result of joint instability, aseptic
loosening, or periprosthetic fracture of the bone surrounding the prosthesis. (6)

Fracture of the proximal Tumor resection prosthesis of the femur
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Loosening of Prostheses and Implants
The use of hydroxyapatite collars has significantly reduced the incidence of
aseptic loosening. Revision is usually quite simple and the prosthesis is changed
to an adult model. It is important to keep in mind the possibility that the relaxation
is due to a low-grade infection.(7)

Aseptic and rotational loosening of the proximal femur after 8 years.
Unplanned Lengthening or Shortening
It is an unusual complication resulting from mechanism failures, which often
requires revision of the implant. Most extension procedures are done 10 mm at
a time. Attempting to extend it much further than this can lead to complications
such as fixed flexion deformity or sometimes the development of neuropraxia.(7)

Acute shortening of an adult prosthesis due to medial
displacement of an extension ring requiring revision.
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Restriction in Joint Movements
Stiffness is a common problem in young children who have a prosthesis around
the knee or if the prosthesis placed to add extra length is longer than the bone
removed. In some children, excessive scar tissue forms around the prosthesis;
In such cases, removal of scar tissue along with intensive physical therapy may
help. Intensive physical therapy, including serial plaster casts, may be helpful
in fixed flexion deformities. Abductor failure and Trendelenburg gait are among
the complications that can be seen due to prosthesis and wide resection around
the hip. (8)
Hip or Shoulder Subluxation
Subluxation is one of the complications in femur proximal or humerus proximal
tumor resection prostheses. Femoral head subluxation is a much greater problem
in young children with proximal femur replacement. It has been reported that the
tendency of the upper edge of the acetabulum to develop improperly increases in
children younger than 12 years of age, and the frequency of subluxation of the
femoral head is increased in these children. (8)

Hip subluxation has been a problem in young patients receiving proximalfemoral
replacements.
Implant Fracture
Implant fracture is rare in patients who have reached maturity while the child
prosthesis is still in place. The most common site for a fracture is where the
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thinner elongation joins the main component. In any case, revision is necessary.
(4)

Implant fracture in femoral shaft ewing sarcoma
Periprosthetic Fractures
Periprosthetic fractures are rare, but there appears to be an increased risk of
femoral fracture on a sliding femoral prosthesis used with a proximaltibial
growing prosthesis. (8)

Periprosthetic fracture of the femoral shaft due to tumor resection prosthesis
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n benign soft tissue tumors, cellular growth is much slower than in
malignant ones. Distant spread is often not seen and local recurrence rates
are much less than in malignant lesions, according to the margins of the
surgery (intralesional, marginal, large, radical).(1) They usually do not cause
pain. Nodular fasciitis and fat necrosis, which are fast growing and painful, are
excluded from these generalizations.(2)
Malignant soft tissue lesions usually show rapid growth, their local growth
is aggressive and infiltrative. They have only pseudocapsules and may have
satellite lesions. Therefore, they must be removed with a wide margin.
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Coronal MR images of a 61-year-old woman with an intramuscular myxoma
of the right vastus lateralis. a: T1w MR image shows a hypointense mass with
well-defined/sharp hyperintense margins (pseudocapsule); there is a triangular
area of low SI at the upper pole. b: STIR image reveals a hyperintense lesion
surrounded by a hypointense pseudocapsule; the triangular area at the upper pole
shows high signal intensity and ill-defined margins. c: On contrast-enhanced
T1w MR image, the lesion presents an inhomogeneous but intense contrast
enhancement.(3)
Otherwise, they encounter very high local recurrence and metastasis
rates.(4) Low grade malignancies grow more slowly and show early infiltration,
but their rate of metastasis is higher than that of local recurrence.(2)
The incidence of soft tissue masses in the general population in the
USA is 300/100000 per year. Such masses are always encountered by the
orthopedic specialist in daily practice. Soft tumors are approximately 100 times
more common than sarcomas. This big difference is a point that misleads all
orthopedists and general surgeons.(5)
Surgical Options İn Soft Tissue Tumors
-

Intralesional resection :It is the removal of the tumor tissue piece by
piece by entering it. Good this is the classical approach in benign tumors
Marginal resection: Tumor tissue is intact. It is the removal of the capsule
or pseudocapsule without entering the tumor.
Wide resection: a tumor tissue around it amount without being seen with
healthy tissue is to be removed.
Radical resection: Total of the entire anatomical compartment (bone)
where the tumor tissue is located. It is to be removed.
Amputation: Surgery to remove part or all of an arm or leg. Amputation
is rarely used to treat soft tissue sarcoma.

Complications İn Soft Tissue Tumor Surgery
-

-

Relapses, residual tumor and pseudotumors
Inflammation: Residual mass and local recurrence rates are high, especially
in patients who do not wide resection and radical resection. Pseudotumor
formation may be encountered due to postoperative changes.
Metastases and Lymphadenopathy
Soft tissue sarcomas most frequently metastasized to the lung and the
musculoskeletal system
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-

-

-

-

-

including muscles (both ipsilateral and contralateral) and bone
(skip and multiple distant bones of the axial and appendicular skeleton).
Other metastases to lymph node and liver were synchronous with
pulmonary and bone metastases
Second Malignancy
Although rare, it is possible to develop secondary malignancy after
treatment. such as the development of melanoma in the left forearm
in a patient who underwent resection for alveolar rhabdomyosarcoma
in the right forearm, or leimyosarcoma in the local region of the same
extremity.
Inflammatory Changes of Muscle, Subcutaneous Tissue and Skin
Depending on where the inflammatory change is, there can be many
changes, from skin or subcutaneous necrosis to chronic or acute muscle
atrophy.(6)
Seromas and Abscesses
These are changes that vary depending on the size of the tissue resected
post-operatively, but can occur in any condition, may require debridement
surgery.
Heterotrophic Ossification
It can be seen especially in patients who have undergone amputation, but
after any kind of resection, even if they do not receive radiation therapy.(7)
Nerve Complication:
Complications such as neuritis and entrapment may occur due to
compression caused by fibrosis and adhesions, and it is one of the
mechanisms that play a role in muscle atrophy.
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A

n anterior cruciate ligament (ACL) injury is seen in the active youngmiddle age group in almost every society, causing temporary loss of
labor force and causing economic burden (1). The patient’s complaints
show the damage to the ACL to a great extent with careful physical examination
findings and magnetic resonance (MR) visualization. While MR gives reliable
results, especially in the diagnosis of acute ACL ruptures, MR images may
not provide reliable results due to the development of synovial scar tissue
proliferation in chronic ACL tears (2). The degree of damage to the ligament
should be evaluated arthroscopically before ACL reconstruction.
In young patients and athletes with a complete ACL injury, ACL
reconstruction has been the method used for many years for knee stability and
functional improvement (3). There is no consensus on the best time for posttraumatic ACL reconstruction. After the regression of acute hemarthrosis and
the reduction of edema in the tissues, the surgical application is recommended.
Professional athletes may insist on early surgery because they want to return to
the sport early. However, it has been reported that recurrence of ACL injury after
early ACL reconstruction increased by 30%, arthrofibrosis increased by 22%,
and range of motion was seen by 37% (4,5,6).
It has been reported that the physical condition of the knee during surgery
is more important in the success of ACL surgery than in the time after trauma.
Before ACL reconstruction, it is desirable that the quadriceps strength and control
are good, the EHA is close to complete, and the swelling and inflammation in
the knee are over (7).
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In order to reduce the complications after ACL reconstruction, an
appropriate rehabilitation method should be applied during the postoperative
period and in the operation time suitable for the physical structure of the patient.
The most commonly reported complication is graft failure (8). According to
the complication rates that can be seen after knee surgery applications, the
complication rate after ACL surgery is quite high. For example, while the
postoperative complication rate for the meniscus was 1.5%, this rate was
reported as 9% after ACL surgery (9).
Before ACL surgery, the level of injury, bone and soft tissue damage,
hematoma, and other intra-articular pathologies (meniscus, posterior cruciate
ligament, lateral ligaments, and cartilage) should be evaluated in detail. The
presence of these pathologies causes limitation of movement in the knee after
surgery. Especially due to the surgical treatment of pathologies in addition to an
ACL injury, the operation time and the immobilization time are prolonged, thus
prolonging the time of regaining joint movement (10).
When rehabilitation after ACL surgery is inadequately applied, the
quadriceps weaken and the hamstrings remain relatively stronger, causing
flexion contracture in the knee. In this case, the patient cannot stretch the
patellar tendon sufficiently which causes patella inferia. In order to prevent this,
early initiation of straight leg lifting and quadriceps stretching exercises prevent
patellar tendon contracture and patella inference. The first goal is to ensure the
extension. Patellar mobilization should be continued by the patient at regular
intervals.
The complication rate in ACL reconstruction has been reported to be
between 1.34% and 9% (8.9). Knowing the possible complications allows the
surgeon to minimize the risk of complications by considering the risks.
1.

Cyclops Lesion

It is the development of proliferative fibrous tissue in the intercondylar region
that causes excretion limitation after ACL reconstruction. Anterior knee pain is
diagnosed by the limitation of extension in the knee and a sound is heard when
the knee is forced to an extension. It usually occurs because the tunnel debris
cannot be adequately cleaned from inside the joint (11). Although medical
treatment and physical therapy are the first treatment methods, arthroscopic
debridement can be applied to patients who cannot get results from physical
therapy.
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2.

Complications resulting from the surgical application

The most common cause of limitation in the range of motion of the knee after
ACL reconstruction is the wrong placement of the graft. Placement of the
femoral graft in the anterior according to the anatomical footprint leads to
flexion limitation. Placement of the tibial graft in the anterior causes pain due
to compression in the femoral intercondylar noc, extension shortage, and graft
failure. Placement of the tibial graft to the posterior causes the graft to be located
on a closer position to the vertical. This causes the loss of rotational stability, the
impingement of ACL with posterior cruciate ligaments and early graft failure
(12,13). The optimal knee angle during graft detection is 30-degree flexion and
it has been reported that it provides more appropriate detection for rotational
biomechanics of the knee (14).
Other complications related to the graft are the inability to remove the
graft in full size and the formation of a hematoma in the area where the graft is
taken. The meticulous surgical application can minimize these complications.
In patients with persistent hematoma, after the drain is removed, the presence
of infection should be considered, a culture should be taken from the hematoma
site and appropriate antibiotic therapy should be initiated.
3.

Infection

Although infection after ACL reconstruction is rare, it is the most important
complication that can be seen in the early period. Infection in the knee joint after
ACL surgery can be seen in 0.14-1.71% (15).
In a review investigating infections after ACL reconstruction, the
frequency of septic arthritis was 0.5% at 53.6 months of follow-up and all of
these patients received prophylactic antibiotics. In 78% of the patients, there
was a reproduction in culture and the most common causative agent was
staphylococcus epidermidis. It has been determined that hamstring grafts were
used in 55% of these patients. It has been reported that if the suture material
in the hamstring tendon graft is left in too many joints, inflammation will
develop and the drainage that will occur may cause infection (16). In terms of
infection, allograft preference is more reliable. The infection rate was reported
to be 0.24%/0.59% in patients who underwent allograft in ACL reconstruction
compared to patients who underwent autograft (17).
After ACL reconstruction, the degree of infection varies from superficial
wound infection to septic arthritis and often the causative pathogen is
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bacteria. Septic arthritis is a complication that is difficult to treat as it causes
serious problems with sudden and progressive pain, swelling, and fever.
The determinant of the treatment is the detection of the microorganism
and the severity of sepsis (15). Pain and swelling exacerbated after ACL
reconstruction should be monitored for infection. If the C-reactive protein
(CRP) value is not within the normal value of 0-5 in the first 2 weeks,
an infection should be suspected (18). The general treatment approach is
arthroscopic debridement with a specific antibiotic appropriate to the culture
antibiogram result. During debridement, the graft should be protected as
much as possible, but in resistant infections, the graft can be sacrificed for
the health of the knee joint and the patient. While arthroscopic debridement
is generally successful in acute infections, open debridement has been
suggested in chronic infections. In patients where the graft was debrided
due to infection, a revision of ACL was recommended 6-9 months after the
infection completely disappeared (19).
In a study conducted for the most undesirable infection complication of
ACL surgery, the graft was subjected to vancomycin solution without placing it
in the knee and it was reported that no infection was found (20).
4.

Arthrofibrosis

Painful limitation of movement that may develop after surgery in or around the
joint is called arthrofibrosis. Limitation of movement, pain, and stiffness with
effusion in the joint are known symptoms of arthrofibrosis (21). The prevalence
of arthrofibrosis after ACL reconstruction has been reported to be between
2% and 35% (22). If arthrofibrosis is not noticed early after ACL surgery, the
rehabilitation process is very much prolonged, and persistent pain or patient
invulnerability due to limitation of movement may develop.
The arthrofibrosis classification (5), developed by Shelborn in 1996
according to the range of motion, was revised by Scott and Shelborn in 2018
(23).
Extension limitation has been reported to be caused by adhesion scar tissue
and cyclops syndrome in the posterior capsule, while flexion limitation is caused
by shortening of the quadriceps muscle, peripatellar scar tissue, medial-lateral
ligament, and capsular stiffness (23).
There are two primary and secondary forms of arthrofibrosis. In primary
arthrofibrosis, there is active proliferative massive and generalized fibrosis. In
the primary form, an inflammatory reaction is observed, which causes resistant
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chronic synovitis. Secondary arthrofibrosis is local and benign. There are reasons
such as limitation of joint movement before surgery, patellar tendon graft use,
inadequate postoperative rehabilitation, additional intra-articular pathologies,
wrong position of the graft, patella inferia, infrapatellar contracture syndrome,
cyclops syndrome that can cause arthrofibrosis in the secondary form (23).
However, a study reported that graft type, additional meniscus damage, and
patient age were not linked to the development of arthrofibrosis, while female
sex increased the risk of arthrofibrosis by 2.5 times. It has been reported that it
may be linked to inappropriate postoperative rehabilitation due to poor tolerance
of pain in women (22). While surgical application in the first week after ACL
injury is thought to cause arthrofibrosis, it has recently been reported that the
degree of inflammation in the knee is more valuable in determining the risk of
arthrofibrosis (5,24).
The first treatment of arthrofibrosis is medical treatment and physical
therapy. In cases where physical therapy is insufficient, manipulation under
anesthesia, arthroscopic loosening of intraarticular adhesions or open arthroliz
can be performed.
5.

Deep Vein Thrombosis and Embolism

The frequency of venous thromboembolism (VTE) after ACL reconstruction has
been reported to be between 0.2% and 14% (25,26). Clinical suspicion, diagnostic
methods, demographic structure, surgical techniques, and thromboprophylaxis
applications are thought to be effective in reporting these very different results.
When ACL reconstruction is applied without low molecular weight heparin; The
DVT rate was reported as 9.7%, the frequency of symptomatic DVT as 2.1%,
and the pulmonary embolism rate as 0.1% (25). In patients who underwent
heparin, DVT rate was reported as 0.55% and pulmonary embolism rate as
0.12% (8).
Risk factors for VTE are smoking, use of oral contraceptives, being
over 30 years of age, being female, having a body mass index more than 30
kg/m, having chronic venous insufficiency, complex surgical application,
tourniquet use for more than two hours and prolonged immobilization. Routine
thromboprophylaxis is not recommended for patients who have undergone
isolated ACL reconstruction and do not have VTE risk factors (25, 27).
However, thromboprophylaxis will be appropriate in patients with risk factors
with a previous history of DVT. Recurrent ACL damage may develop in 20% of
patients after ACL reconstruction (28).
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6.

Vascular and Nerve Damage

Vascular complications after ACL reconstruction may cause serious legal
problems and morbidity. Severe pain after surgery, hemarthrosis, and swelling
in the popliteal region with pulsation are the first clinical signs. Pseudoaneurysm
can occur due to drill sheaver or detection materials. The most commonly
damaged arteries are; inferior-superior lateral genicular arteries, posterior tibial
arteries, and popliteal arteries. It is not always safe to take pulsation in palpation
of peripheral pulses or to see it intact with Doppler USG. Angiography is much
more valuable in diagnosis. Depending on the degree of vascular damage,
exploration or vascular repair can be performed (25).
Neurological complications that may develop in ACL reconstruction
are often seen with sensory losses. Clinical findings include hypoesthesia,
dysesthesia, neuroma, reflex sympathetic dystrophy, and pain. When the
hamstring tendon graft is removed, the sartorial terminal and infrapatellar
branch of the saphenous nerve may be injured (29). Sartorial branch injury can
occur with proximal compression of the tendon scraper when the gracilis tendon
graft is removed and can be seen in 23% (29). Infrapatellar branch damage can
be seen during the skin incision applied to remove the hamstring tendon graft.
This is the most commonly reported complication when taking a hamstring
tendon graft and has been reported in 12%-84% (30,31). It has been reported
that horizontal or oblique application of the skin incision can avoid iatrogenic
infrapatellar branch damage (32). It has been reported that hypoesthesia and
sensory loss are more common in patients with vertical skin incisions (33).
7.

Femoral and Tibial Tunnel Complications

Failure to open the tunnels to anatomical footprints and femoral/tibial tunnels
opened in an inappropriate position may cause graft failure and cause the failure
of ACL reconstruction (34). Especially in the ACL reconstruction performed
with the transtibial technique, opening the tibial tunnel in the wrong direction
will cause the femoral tunnel to be misdirected. Opening the femoral tunnel to
the posterior or opening the tunnel wide will cause a fracture in the posterior
cortex and graft failure. When opening the femoral tunnel, the knee can be kept
in flexion more than 90 degrees, and the posterior cortex and tunnel distance
can be protected at a safe boundary to prevent the bursting of the femoral
tunnel (blowout) (35). Tunnel expansion after ACL reconstruction can be
seen in 68% of cases due to biological and mechanical factors. Biorelaxation;
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swelling in the graft, and the presence of synovial fluid in the bone tunnel can
occur due to increased cytokine levels. Mechanical loosening; movement of
the graft in the tunnel, and tunnel/graft direction mismatch may develop due
to early rehabilitation with the use of incorrect detection material (36). It has
been reported that tunnel expansion will not have a negative effect on clinical
outcomes, but fracture risk may be seen by joining the tunnels during revision
(36).
8.

Graft Complications

The most common complication of hamstring tendon graft, which is the most
commonly used in ACL reconstruction, is the removal of the tendon as shorter
than the standard. When semitendinous and gracilis tendon grafts are removed,
tendon grafts may not be taken in sufficient length due to premature abrasion
or anatomical variation in the tendons. In order not to strip the tendon grafts
prematurely and not to escape to the proximal gland, it is very important that
anesthesia provides sufficient muscle relaxation to the patient during the graft
removal process. Tendons should be thoroughly removed from the surrounding
soft tissues, the area should be wetted to provide lubrication, tendon scrapers
should be kept parallel to the tendon, and the graft should be removed when the
tendons are in sufficient tension and the knee is in flexion of about 45 degrees. If
there is not enough graft length and thickness, graft removal from the opposite
knee and bone-patellar tendon-bone graft removal options may be considered.
Complications of bone-patellar tendon-bone graft can be seen as patella
fracture, patellar tendinitis, patellar tendon rupture, patella inferia syndrome,
arthrofibrosis, anterior knee pain, and difficulty sitting above the knee (37).
Patellar fracture risk should be avoided with an appropriate mini-saw, also
incisions should not exceed graft block limits and graft should be removed in
the form of trapezoids (38).
9.

Complications resulted from Detection Materials

The most preferred fixing material for ACL reconstruction tendon graft detection
is biodegradable screws. But since these screws are destroyed after a while, the
pieces that fall into the joint can cause locking and cartilage damage in the joint.
These biodegradable screws can cause osteolysis inside the tunnel, causing
tunnel dilation, allergy or foreign body reactions, effusion in the joint, abscess,
and encapsulation around the screw. When applying the screw, it may break, or
screw migration may occur in the long term (39).
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In the endobutton detection of the graft passed through the femoral tunnel,
the tibial graft should be determined after making sure that the implant fits the
lateral cortex completely. The most common complication with cross-screws is
that the nails cannot detect the graft inside the tunnel.
10. Conclusion
In young patients and athletes with a complete ACL injury, ACL reconstruction
has been the method used for many years for knee stability and functional
improvement. According to the complication rates that can be seen after knee
surgery applications, the complication rate after ACL surgery is quite high. The
complication rate in ACL reconstruction has been reported to be between 1.34%
and 9% . Knowing the possible complications allows the surgeon to minimize
the risk of complications by considering the risks.
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