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Abstract

Total knee arthroplasty (TKA) is an effective treatment for disabling gonarthrosis, but complications may compromise
function, prolong treatment, and require complex revision strategies. This study aimed to describe the epidemiological
profile, spectrum of complications, management, and outcomes of complicated TKA cases treated at our institution. A
retrospective single-center study was conducted in the Department of Orthopedic and Traumatology Surgery B4 of
Hassan Il University Hospital, Fez, Morocco. Across the available records from 2009 to 2024, 278 TKA procedures were
identified and 35 patients with one or more perioperative or postoperative complications were included. Data were
extracted from medical records, operative reports, imaging, and follow-up visits. Functional assessment relied on the
International Knee Society (IKS) score and postoperative pain evaluation. The mean age was 65.8 years (range: 46-80
years), and women accounted for 71.4% of the cohort. Primary gonarthrosis represented 77.1% of indications. Major
intraoperative events included one popliteal artery injury and one patellar tendon injury. The most frequent
postoperative events were periprosthetic joint infection or septic loosening (12 events), arthrofibrosis (10 cases),
aseptic loosening (5 cases), deep venous thrombosis (3 cases), postoperative hematoma (3 cases), and femorotibial
dislocation or major instability (3 cases). Mean follow-up was 36 months. Postoperatively, 68.6% of patients reported
no pain, the mean IKS score improved from 106 to 156, flexion improved substantially, and radiological
normocorrection was achieved in 82.8% of patients. Infectious complications and stiffness were the dominant failure
patterns in this series. Early recognition, meticulous technique, multidisciplinary care, and structured follow-up remain
essential to improve implant survival and functional recovery.

Keywords: Total knee arthroplasty; Complications; Periprosthetic joint infection; Arthrofibrosis; Aseptic loosening;
Revision surgery

1. Introduction

Total knee arthroplasty (TKA) is one of the most reliable operations in orthopaedic surgery for the treatment of
advanced knee osteoarthritis, and the demand for both primary and revision procedures continue to rise worldwide
[1,33-35]. Long-term success depends not only on implant design but also on accurate component positioning,
restoration of limb alignment, and balanced periarticular soft tissues [2-4].

Despite technical progress, TKA remains exposed to intraoperative, early postoperative, and late complications that
may compromise pain relief, mobility, implant survival, and patient satisfaction. The most feared complications include
periprosthetic joint infection, thromboembolic disease, wound problems, arthrofibrosis, aseptic loosening, extensor
mechanism disruption, and instability [5-21,29-32].
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The aim of the present study was to report the epidemiological profile, therapeutic management, and short- to mid-
term outcomes of complicated TKA cases treated in a tertiary referral center in Fez, Morocco. Particular attention was
paid to infectious complications, stiffness, loosening, and instability, which are the main reasons for reoperation and
revision in daily practice [10-14,29-35].

2. Materials and methods

2.1. Study design and eligibility

A retrospective descriptive study was performed in the Department of Orthopedic and Traumatology Surgery B4,
Hassan II University Hospital, Fez, Morocco. Across the available records from 2009 to 2024, 278 patients who
underwent TKA were identified. Thirty-five patients who developed at least one perioperative or postoperative
complication were included in the analysis. The 2010 hospitalization register was unavailable and could not be
analyzed. Incomplete files, patients lost to follow-up, and patients who were not treated after diagnosis of the
complication were excluded.

Data were collected from hospitalization charts, operative reports, outpatient follow-up notes, and imaging archives.
The study focused on epidemiological variables, preoperative clinical and radiological status, operative details,
postoperative management, complication patterns, and outcomes. Because some patients experienced more than one
adverse event, event counts could exceed the number of included patients.

2.2. Operative technique and postoperative protocol

In our institution, all cases were managed with cemented tricompartmental sliding TKA implants. The standard
approach was an anteromedial arthrotomy with trans-vastus medialis extension. Mean operative time was 105 minutes
(range: 90-170 minutes). General anesthesia was used in 30 patients (85.7%) and spinal anesthesia in 5 (14.3%).
Postoperative care included 48 hours of antibiotic prophylaxis, multimodal analgesia, prophylactic low-molecular-
weight heparin for 15 days, and early rehabilitation with quadriceps activation, progressive range-of-motion exercises,
and protected ambulation.

2.3. Outcomes and statistical analysis

Functional assessment relied on the International Knee Society (IKS) score. Pain intensity was recorded clinically and
knee flexion was compared before and after surgery. Radiological assessment included standard anteroposterior and
lateral radiographs as well as postoperative long-leg alignment films to assess mechanical axis correction. Descriptive
analysis was performed using Microsoft Excel.

3. Results

3.1. Baseline characteristics

Baseline characteristics are summarized in Table 1. Mean age was 65.8 years (range: 46-80 years). Women
predominated (71.4%), with a female-to-male ratio of 2.5:1. Ten patients (28.6%) had bilateral TKA involvement,
whereas 25 (71.4%) had unilateral arthroplasty; among unilateral cases, 16 were right-sided and 9 left-sided. Excess
body weight was frequent: 57.1% of patients were overweight and an additional 20.0% were obese. Hypertension
(22.9%) and diabetes mellitus (11.4%) were the most common medical comorbidities.

Primary gonarthrosis was the leading indication for surgery (77.1%), followed by post-traumatic gonarthrosis (14.3%),
rheumatoid arthritis (5.7%), and one oncologic indication (2.9%). Preoperative radiographs showed advanced
degenerative disease in most patients, with Ahlback stage IV or V in 24 cases (70.6%).

3.2. Complication profile and management

The complication spectrum and corresponding management strategies are detailed in Table 3 and illustrated in Figure
1. Two major intraoperative events were recorded: one popliteal artery injury causing hemorrhagic shock, treated with
immediate venous bypass between the popliteal artery and the tibioperoneal trunk followed by early thrombectomy,
and one iatrogenic patellar tendon section repaired by direct suture.

Early postoperative complications included three significant hematomas, three deep venous thromboses diagnosed
between postoperative days 2 and 3, one early periprosthetic joint infection, and one marginal skin necrosis. Two
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hematomas required surgical evacuation and one resolved with conservative treatment. All thromboembolic events
were treated with curative enoxaparin. The early infection was treated successfully by debridement, lavage, and
adapted antibiotic therapy. The skin lesion healed by directed local care without implant exposure. The clinical
discussion of the series also documented one common peroneal nerve palsy that recovered completely after three
months of rehabilitation.

Table 1 Baseline characteristics of the complicated TKA cohort

Variable Value
Number of included patients 35

Mean age (range), years 65.8 (46-80)
Female sex, n (%) 25(71.4)
Male sex, n (%) 10 (28.6)
Bilateral involvement, n (%) 10 (28.6)
Unilateral involvement, n (%) 25(71.4)

Right side among unilateral cases, n (%) | 16/25 (64.0)

Left side among unilateral cases, n (%) | 9/25 (36.0)

Overweight, n (%) 20 (57.1)
Obesity (all classes), n (%) 7 (20.0)
Hypertension, n (%) 8(22.9)
Diabetes mellitus, n (%) 4(11.4)
Primary gonarthrosis, n (%) 27 (77.1)
Post-traumatic gonarthrosis, n (%) 5(14.3)
Rheumatoid arthritis, n (%) 2 (5.7)
Knee osteosarcoma, n (%) 1(2.9)
Ahlback stage IV-V, n (%) 24 (70.6)
Mean follow-up, months 36

Table 2 Operative characteristics and standardized postoperative management

Perioperative item Description / value

Implant type Cemented tricompartmental sliding total knee arthroplasty
Approach Anteromedial arthrotomy with trans-vastus medialis extension
Anesthesia General anesthesia in 30 cases (85.7%); spinal anesthesia in 5 cases (14.3%)

Mean operative time | 105 min (range: 90-170 min)

Antibiotic prophylaxis | 48 hours, based on a second-generation cephalosporin or amoxicillin-clavulanate

Thromboprophylaxis | Preventive low-molecular-weight heparin for 15 days

Early rehabilitation Immediate active-passive mobilization, quadriceps isometrics, progressive protected
weight-bearing
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Table 3 Spectrum of complication events and principal management strategies

Complication/event Number of | Main management strategy
events
Periprosthetic joint infection / | 12 Debridement and antibiotics for early infection; staged
septic loosening revision with spacer for chronic cases
Arthrofibrosis 10 Intensive rehabilitation in 6 cases; manipulation under
anesthesia in 4 cases
Aseptic loosening 5 Revision surgery after septic loosening was excluded
Deep venous thrombosis 3 Curative enoxaparin after Doppler confirmation
Postoperative hematoma 3 Two surgical evacuations and one conservative treatment
Femorotibial dislocation / major | 3 Revision to a rotating-hinge prosthesis
instability
Patellar fracture-related | 2 Cerclage fixation in one case; reconstruction for neglected
complication pseudoarthrosis in one case
Skin complication 1 Directed local care and close surveillance
Common peroneal nerve palsy 1 Rehabilitation with complete recovery
Intraoperative vascular injury 1 Urgent vascular bypass and thrombectomy
Intraoperative  patellar tendon | 1 Immediate primary repair by direct suture
injury

Note: Because some patients experienced more than one complication, event counts exceed the number of included patients.

Table 4 Functional and radiographic outcomes

Outcome parameter Preoperative | Postoperative
Mean global IKS score 106 156

No pain, n (%) 0 24 (68.6)
Mild/occasional pain, n (%) 0 6(17.1)
Moderate occasional pain, n (%) 2(5.7) 4(11.4)
Moderate permanent pain, n (%) 9 (25.7) 1(2.9)
Severe pain, n (%) 23 (65.7) 0
Flexion <90°, n (%) 17 (48.6) 5(14.3)
Mid-range flexion category*, n (%) 16 (45.7) 25(71.4)
Flexion >110°*, n (%) 2(5.7) 5(14.3)
Walking perimeter improvement, n (%) | - 28(80.0)
Radiological normocorrection, n (%) - 29 (82.8)
Hypocorrection, n (%) - 6(17.2)
Overall good result, n (%) - 75.0
Overall fair result, n (%) - 19.0
Overall poor result, n (%) - 6.0

* The mid-range flexion category corresponds to 90-120° preoperatively and 90-110° postoperatively.

Late complications were dominated by infection and stiffness. Eleven additional late periprosthetic infections or septic
loosenings were identified, bringing the total number of infectious events to 12. Four recurrences were observed within
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the septic subgroup. Arthrofibrosis occurred in 10 cases; six improved with intensive rehabilitation and four required
manipulation under anesthesia. Five cases of aseptic loosening were revised surgically after infection was excluded.
Three femorotibial dislocations reflecting major instability were treated by revision to a rotating-hinge prosthesis. Two
patellar fracture-related complications were managed surgically, including one cerclage fixation and one reconstruction
for neglected patellar pseudoarthrosis. Representative radiological examples are shown in Figures 4 and 5.

3.3. Functional and radiographic outcomes

Outcome data are summarized in Table 4 and illustrated in Figures 2 and 3. Mean follow-up was 36 months.
Postoperatively, 24 patients (68.6%) reported no pain, 6 (17.1%) mild or occasional pain, 4 (11.4%) moderate
occasional pain, and 1 (2.9%) moderate permanent pain; no patient had severe postoperative pain. The mean global IKS
score improved from 106 preoperatively to 156 postoperatively. Flexion improved from a predominantly restricted
distribution before surgery to a mid-range distribution after surgery, while the walking perimeter improved in 80% of
patients. Radiological assessment showed satisfactory mechanical-axis correction in 29 patients (82.8%), whereas 6
patients (17.2%) remained hypocorrected. Overall results were judged good in 75% of cases, fair in 19%, and poor in
6%.

4. Discussion

The main finding of this series is that infectious complications and arthrofibrosis were the dominant modes of failure
among complicated TKA cases. This observation is clinically relevant because both conditions substantially increase
morbidity, prolong treatment, and may ultimately require complex revision procedures. The growing use of TKA makes
the understanding of these adverse events even more important as revision activity continues to expand [33-36].

Periprosthetic joint infection remains one of the most serious complications after TKA and is a leading cause of early
revision as well as a major source of economic burden [10-14]. In our experience, the septic subgroup required
prolonged multidisciplinary management, often with debridement or staged revision using antibiotic spacers, and
recurrence was not uncommon. This pattern is consistent with the literature, which emphasizes the importance of
rigorous diagnosis, classification, and staged treatment in chronic infection [12-14,22,38]. The presence of diabetes and
rheumatoid arthritis in part of our cohort may also have contributed to septic risk [11,38].

Arthrofibrosis was the second most frequent complication in our study. Limited preoperative mobility, postoperative
pain, soft-tissue scarring, and technical factors are well-recognized contributors to postoperative stiffness [9,19-21]. In
our patients, most cases improved with rehabilitation, while manipulation under anesthesia was required in refractory
early cases. This approach remains aligned with the current literature, which supports early, progressive treatment and
reserves arthrolysis or component revision for selected mechanical causes [19-21].

Mechanical complications also carried a major functional burden. Aseptic loosening, instability, and extensor
mechanism failure are classic causes of painful failure and revision surgery after TKA [23-32,34,35]. In our cohort,
asepticloosening required revision in every confirmed case, while major instability or femorotibial dislocation required
conversion to more constrained implants. These findings reinforce the importance of component alignment, fixation,
soft-tissue balance, and the choice of implant constraint level [4,23,29-32,37].

Hematoma, deep venous thrombosis, wound complications, and nerve injury were less frequent but still clinically
important. Their occurrence despite standard prophylaxis highlights the need for meticulous surgical technique, careful
postoperative monitoring, and rapid multidisciplinary intervention [5-8,15-18].

This study has several limitations. It was retrospective and single-center, the sample size of complicated cases was
modest, 2010 records were unavailable, and some patients had multiple overlapping complications, which complicates
direct event-based incidence comparisons. Nevertheless, the series provides a coherent picture of the practical
difficulties encountered in complicated TKA within a tertiary-care setting and offers a useful overview of management
pathways and outcomes in routine practice.
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Complication events in the complicated TKA cohort

Periprosthetic joint infection / septic loosening
Arthrofibrosis

Aseptic loosening

Femorotibial dislocation / major instability
Deep venous thrombosis

Postoperative hematoma

Patellar fracture-related complication
Common peroneal nerve palsy

Intraoperative vascular injury

Intraoperative patellar tendon injury

Skin complication

T T T T

0 2 4 6 8 10 12
Number of events

Figure 1 Complication events in the complicated TKA cohort. Because some patients experienced more than one

adverse event, the total number of events exceeds the number of included patients.

Number of patients

Pain status before and after surgery

25 A 24
W Preoperative 23

B Postoperative

20 4

15 1

10 A 9

Figure 2 Pain status before and after surgery.
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Knee flexion before and after surgery
25

25 A BN Preoperative

I Postoperative

20 A

15 A

10 4

Number of patients

<90° Mid-range flexion* >110°

*Mid-range flexion corresponds to 90-120° preoperatively and 90-110° postoperatively.

Figure 3 Knee flexion before and after surgery. The mid-range flexion category corresponds to 90-120°
preoperatively and 90-110° postoperatively.

lllustrative case of chronic periprosthetic joint infection managed in
stages

. YA Antiiotic =pacer after implant Extemal Mixation after recurrent
Immedate postoperative radiagraph Yomoval nfection

Figure 4 Illustrative case of chronic periprosthetic joint infection managed in stages: (A) immediate postoperative
radiograph after primary TKA, (B) antibiotic spacer after implant removal, and (C) external fixation after recurrent
infection.

987



World Journal of Advanced Research and Reviews, 2026, 29(03), 981-990

Representative late mechanical complications after total knee

arthroplasty
A B
Patellar fracture after TKA After cerclage fixation
C D

Lucent lines suggesting aseptic loosening Complete femorotibial dislocation on CT

Figure 5 Representative late mechanical complications after TKA: (A) patellar fracture after TKA, (B) after cerclage
fixation, (C) lucent lines suggesting aseptic loosening, and (D) complete femorotibial dislocation on CT

5. Conclusion

TKA remains a highly effective procedure for disabling knee disease, but complications continue to represent a major
therapeutic challenge. In this series, infectious complications and arthrofibrosis were the predominant adverse events,
followed by aseptic loosening and instability. Prevention through meticulous technique, strict asepsis, appropriate
thromboprophylaxis, and early rehabilitation is essential. Once complications occur, timely diagnosis and tailored
multidisciplinary management are critical to preserve function, reduce revision burden, and improve implant longevity.
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