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Abstract: Patellar fractures represent an important traumatic pathology of the knee, with a
significant impact on the extensor mechanism and joint functionality. This retrospective study
evaluated the epidemiological, clinical, and therapeutic characteristics of a group of 187
patients diagnosed and treated for patellar fractures within an orthopedic and traumatology
department. The analysis included the distribution by sex and age groups, traumatic
mechanisms, fracture morphology, therapeutic methods applied, and post-traumatic and
postoperative complications. Among the 187 patients, females predominated (132/187, 70.6%).
Road traffic accidents (70 cases, 37.4%) and domestic accidents (57 cases, 30.5%) were the most
common mechanisms of injury. Transverse/vertical fractures (64 cases, 34.2%) and comminuted
fractures (45 cases, 24.1%) represented the most frequent fracture patterns. Surgical treatment
was mainly indicated for displaced and multifragmentary fractures, with cerclage fixation
performed in 64 patients (34.2%) and tension-band wiring in 43 patients (23.0%). Conservative
treatment with femorotibial plaster immobilization was applied in 48 patients (25.7%). Clinical
outcomes demonstrated the importance of anatomical reduction and early functional
rehabilitation in preventing complications such as anterior knee pain, joint stiffness, and post-
traumatic osteoarthritis. The study conclusions support the need for individualized therapeutic
management based on fracture characteristics and restoration of the biomechanics of the
extensor mechanism, in order to optimize functional recovery and reduce long-term
complications.

Keywords: Patellar fracture; orthopedic traumatology; surgical treatment; osteosynthesis;
functional rehabilitation; post-traumatic complications; knee biomechanics

1. Introduction

Patellar fractures account for approximately 1% of all skeletal fractures; however,

their clinical importance is considerable due to the essential biomechanical role of the
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patella in the function of the knee extensor mechanism and in the stability of the fem-
oropatellar joint [1]. The integrity of the patella contributes significantly to the trans-
mission of quadriceps force and to the achievement of complete knee extension; there-
fore, any traumatic injury affecting this structure may lead to significant functional
impairment and long-term complications [2].

Over the last decades, interest in the management of patellar fractures has in-
creased considerably due to the development of modern osteosynthesis techniques and
early rehabilitation protocols [3]. The literature highlights that the most common trau-
matic mechanisms are direct trauma to the anterior knee region, road traffic accidents,
and sports-related injuries [4]. Depending on the intensity of the trauma and the pa-
tient’s bone quality, fractures may range from stable, non-displaced forms to complex
multifragmentary lesions associated with articular surface involvement and disruption
of the extensor mechanism [5].

The therapeutic management of patellar fractures remains a topic of interest and
controversy in orthopedic practice. While conservative treatment is recommended for
stable fractures without significant displacement, numerous authors support surgical
treatment in displaced or comminuted fractures in order to restore articular congru-
ence and prevent degenerative complications [6]. Although surgical treatment is
widely recommended for displaced and comminuted fractures, questions remain re-
garding treatment selection and the indications for different fixation techniques in rou-
tine orthopedic practice. Therefore, evaluating the distribution of therapeutic ap-
proaches and their relationship to fracture morphology remains clinically relevant [7].
Some studies emphasize the benefits of early mobilization in preventing joint stiffness
and muscular atrophy, whereas other authors draw attention to the risk of loss of re-
duction and complications related to osteosynthesis materials [8].

Immediate and late complications associated with patellar fractures continue to
represent an important issue in orthopedic practice. Persistent anterior knee pain, joint
stiffness, nonunion, and post-traumatic femoropatellar osteoarthritis are frequently re-
ported in the literature, especially in intra-articular fractures and cases of incomplete
anatomical reduction [9]. In addition, functional outcomes depend not only on bone
healing but also on restoration of the biomechanics of the extensor mechanism and on
the effectiveness of the rehabilitation program [10-12].

The aim of the present study was to evaluate the epidemiological, clinical, and
therapeutic characteristics of patellar fractures, as well as to analyze the associated
complications and post-traumatic functional outcomes. The study sought to identify
the main traumatic mechanisms, the morphological distribution of fractures, and the
relationship between injury severity and the therapeutic options applied. The results
highlight the importance of early diagnosis, individualized management, and ade-
quate functional rehabilitation in optimizing the prognosis of patients with patellar
fractures [11-13].

The study hypothesis was that patellar fractures would predominantly affect fe-
male patients, be most commonly associated with road traffic and domestic accidents,
and frequently present as transverse or comminuted fracture patterns requiring surgi-
cal treatment. Additionally, anatomical reduction and early functional rehabilitation
were expected to improve functional outcomes and reduce long-term complications.

2. Materials and Methods
2.1. Study design

The present research was designed as a retrospective observational study con-
ducted to evaluate the epidemiological, clinical, and therapeutic characteristics of pa-
tellar fractures, as well as the immediate and late complications associated with these
injuries. The study included patients hospitalized and treated within the Orthopedics
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and Traumatology Department of the Arad County Clinical Hospital between January
1, 2011, and December 31, 2016.

The study was developed in order to identify the main patterns regarding fracture
incidence, traumatic mechanisms, fracture morphology, therapeutic management, and
post-traumatic evolution in patients presenting with patellar fractures. In addition, the
study aimed to evaluate the relationship between fracture characteristics and the type
of treatment applied, while also assessing the frequency and distribution of associated
complications.

The methodological approach was based on the retrospective analysis of medical
documentation, imaging investigations, hospitalization records, operative protocols,
and discharge summaries. Data collection was performed using information extracted
from patient observation sheets and hospital databases, allowing the centralization and
statistical interpretation of the evaluated clinical parameters.

The study protocol included the assessment of demographic variables, including
age and sex distribution, alongside clinical and radiological parameters associated
with fracture morphology and traumatic etiology. Furthermore, therapeutic ap-
proaches were analyzed comparatively in relation to fracture severity and clinical
presentation.

The retrospective design allowed the evaluation of a relatively broad spectrum of
patellar fracture cases encountered in routine orthopedic practice, providing clinically
relevant information regarding treatment strategies and post-traumatic evolution. The
study was conducted according to the ethical principles of medical research and re-
spected patient confidentiality throughout all stages of data processing and analysis.

2.2. Study setting and participants.

The data were collected from the hospital archives for patients hospitalized be-
tween January 1, 2011, and December 31, 2016, and were analyzed retrospectively, dur-
ing which patients diagnosed with patellar fractures were hospitalized, investigated,
and treated according to the therapeutic protocols available throughout the study pe-
riod.

A total number of 187 patients diagnosed with patellar fractures were included in
the present study. The analyzed cases involved both male and female patients belong-
ing to different age categories, allowing the evaluation of demographic and clinical
variability associated with this pathology.

Patient selection was performed based on the review of hospitalization records
and medical documentation. Inclusion criteria consisted of confirmed diagnosis of pa-
tellar fracture established through clinical and radiological examination, hospitaliza-
tion within the study period, and availability of complete medical records necessary
for retrospective analysis. Patients with incomplete medical documentation, uncertain
diagnosis, associated malignant pathology, or insufficient imaging evaluation were ex-
cluded from the study as shown in Table 5.

All included patients underwent clinical orthopedic examinations at admission,
followed by imaging investigations used to confirm the diagnosis and evaluate frac-
ture characteristics. Standard radiographic assessment included anteroposterior and
lateral knee radiographs, which allowed evaluation of fracture displacement, commi-
nution, articular involvement, and integrity of the extensor mechanism. In selected
cases, additional imaging investigations such as computed tomography were per-
formed in order to obtain a more detailed evaluation of complex fracture patterns and
intra-articular involvement.

The analyzed study parameters included patient age, sex distribution, traumatic
mechanism, fracture morphology, type of fracture focus, affected limb, therapeutic
management, and post-treatment complications. Additional variables such as duration
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of hospitalization, surgical indication, associated lesions, and functional evolution
were evaluated where available in the medical records.

The traumatic mechanisms responsible for patellar fractures included road traffic
accidents, domestic accidents, falls from the same level or from height, sports-related
trauma, and direct trauma to the anterior aspect of the knee. These mechanisms were
comparatively analyzed in relation to patient sex, fracture type, and therapeutic ap-
proach.

The fracture morphology was classified according to radiological appearance and
included transverse fractures, vertical fractures, comminuted fractures, multifragmen-
tary fractures, and associated osteochondral lesions. The degree of fracture displace-
ment and the integrity of the extensor apparatus were also considered during thera-
peutic decision-making.

Table 5. Baseline demographic and clinical characteristics of the study group

Variable Rural Urban Total
Road traffic accidents 22 48 70
Domestic accidents 30 27 57
Pathological fractures 16 22 38
Other causes of fracture 7 15 22
Total 75 112 187
50 -
40
30
Rural
20 p Urban
10 A d
0 T T T T
Road traffic Household Pathological ~ Other causes
accidents accidents bone fractures  of fracture

Figure 9. Distribution of fracture causes between rural and urban environments

Road traffic accidents represent the main cause of fractures in the urban environ-
ment, with a significantly higher frequency compared with the rural environment (ap-
proximately 50% vs. 24%). Domestic accidents are more frequent in rural areas than in
urban areas (approximately 32% vs. 29%), representing the second major cause of frac-
tures. Pathological fractures show a moderately higher incidence in urban environ-
ments compared with rural areas (approximately 24% vs. 18%). The category “other
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causes of fracture” is present in both environments but occurs more frequently in ur-
ban areas (approximately 17% vs. 9%), as illustrated in Figure 9. The distribution of
patients according to place of residence is illustrated in Figure 10.

Figure 10. Distribution of patients between urban and rural environments
The therapeutic management of patellar fractures was individualized according

to fracture stability, displacement, integrity of the extensor mechanism, patient age,
and associated lesions. Conservative treatment was generally indicated in stable, non-

/’/
40% . Urban

60% Rural

S

displaced fractures with preserved extensor mechanism continuity, while surgical
treatment was preferred in displaced fractures, comminuted lesions, and fractures as-
sociated with disruption of the extensor apparatus.

The conservative therapeutic approach included immobilization using plaster
casts or orthotic devices, analgesic and anti-inflammatory medication, functional mon-
itoring, and progressive rehabilitation protocols. Surgical management consisted pri-
marily of osteosynthesis procedures intended to restore patellar congruence, stabilize
fracture fragments, and preserve the biomechanical function of the extensor mecha-
nism.

The post-treatment evolution of the patients was monitored clinically and radio-
logically, with particular attention directed toward fracture consolidation, restoration
of knee mobility, functional recovery, and the occurrence of immediate or late compli-
cations. The distribution of fracture types according to the affected limb is presented
in Table 6.

Table 6. Distribution of fracture types according to the affected limb

Limb  Transverse or Vertical ~ Stellate fracture ~ Incomplete or non- Comminuted Total
displaced fracture fracture
Left 38 31 19 28 116
Right 26 15 13 17 71

Total 64 46 32 45 187
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Figure 11. Percentage distribution of fracture types according to the affected limb (left vs. right).

Transverse or vertical fractures were the most frequent types, predominating in
the left limb compared with the right limb (approximately 40 vs. 28 cases). Stellate frac-
tures also showed a higher frequency in the left limb than in the right limb (approxi-
mately 33 vs. 17 cases). Incomplete or non-displaced fractures had the lowest frequency
in both groups, being slightly more frequent in the left limb (approximately 20 vs. 15
cases). Comminuted fractures were relatively frequent as well, also predominating in
the left limb (approximately 30 vs. 19 cases), as illustrated in Figure 11.

M Left limb
Right limb

Figure 12. Overall distribution of affected limb involvement.

The majority of fractures were located in the left limb, accounting for approximately
two-thirds of the total cases. The right limb was affected less frequently, representing
approximately one-third of the cases. A clear predominance of left limb involvement
compared to the right limb was observed. This difference may suggest the influence of
the traumatic mechanism, limb dominance, or the mode of accident occurrence, as
shown in Figure 12.

2.3. Therapeutic management

The therapeutic management of patellar fractures was established according to
fracture morphology, degree of displacement, integrity of the extensor mechanism, pa-
tient age, associated traumatic lesions, and general clinical condition. The primary
therapeutic objective was represented by restoration of the anatomical congruence of
the patella and preservation of the functional integrity of the knee extensor apparatus.

Treatment strategies included both conservative and surgical approaches, each
selected according to the stability and severity of the fracture pattern identified during
clinical and radiological evaluation. The therapeutic decision was individualized for
each patient in order to obtain optimal functional recovery and minimize the risk of
post-traumatic complications and long-term disability.

Conservative treatment was generally indicated in stable fractures without signif-
icant displacement and in cases where the extensor mechanism remained functionally
intact. The conservative therapeutic protocol consisted of immobilization using plaster
casts or orthopedic braces positioned in knee extension for a period of approximately
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4-6 weeks, depending on fracture stability, degree of bone healing, and the patient’s
clinical evolution. During this period, patients received analgesic and anti-inflamma-
tory treatment, as well as periodic clinical and radiological monitoring, followed sub-
sequently by progressive functional rehabilitation protocols aimed at restoring joint
mobility and muscular strength.

Clinical and radiological follow-up was periodically performed during the immo-
bilization period in order to evaluate fracture stability, pain evolution, and the pro-
gression of fracture consolidation. Progressive mobilization and physiotherapeutic re-
covery protocols were initiated following radiological evidence of fracture healing and
reduction of pain symptoms.

Surgical treatment was indicated in displaced fractures, multifragmentary lesions,
fractures associated with extensor mechanism disruption, articular incongruence, or
instability of fracture fragments. The operative procedures aimed to achieve anatomi-
cal reduction of fracture fragments, stable internal fixation, restoration of patellofemo-
ral congruence, and early functional mobilization of the knee joint.

The surgical techniques used included osteosynthesis procedures based on ten-
sion-band fixation, cerclage wiring, screw fixation, or combined fixation techniques
depending on fracture morphology and surgeon preference. In selected severe cases
characterized by extensive comminution or irreparable fragmentation, partial or total
patellectomy was considered as a salvage procedure.

Postoperative management included pain control, prevention of thromboembolic
complications, wound monitoring, gradual mobilization, and individualized physio-
therapy protocols focused on restoring knee mobility, muscle strength, and gait func-
tion. The therapeutic outcomes were evaluated according to fracture healing, restora-
tion of knee function, recovery of range of motion, pain reduction, and the occurrence
of immediate or late postoperative complications.

The analysis of immediate postoperative complications demonstrated that knee
soreness represented the most frequent complication, being identified in 11 patients
(5.88%). Secondary displacement of the fracture focus was observed in 8 cases (4.27%),
particularly in patients presenting complex fracture patterns or insufficient postopera-
tive stability. Superficial postoperative hematoma at the surgical wound level was
identified in 5 patients (2.67%), while postoperative hemarthrosis occurred in 4 cases
(2.13%).

These findings underline the importance of careful postoperative monitoring, sta-
ble fixation techniques, and early rehabilitation protocols in order to reduce complica-
tion rates and optimize functional recovery following patellar fracture treatment Table
7.

Table 7. Distribution of treatment modalities according to fracture type

Immediate Knee soreness Displacement of the Superficial hema- Postoperative
complications fracture outbreak toma of the surgical ~ hemarthrosis
wound
Number of 11 8 5 4

cases
Percentage of 5,88% 4,27% 2,67% 2,13%
cases
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Knee soreness Displacement of the Superficial hematoma Postoperative
fracture outbreak of the surgical wound hemarthrosis

Figure 13. Distribution of the main postoperative complications or manifestations observed in
patients.

Knee soreness represented the most frequent postoperative manifestation, being
recorded in approximately 11 cases. Fracture site displacement was the second most
common complication, observed in approximately 8 cases. Superficial surgical wound
hematoma was identified in approximately 5 cases. Postoperative hemarthrosis was
the rarest complication, being present in approximately 4 cases, as shown in Figure 13.

Table 8. Distribution of treatment methods according to patient sex.

Late complications Limitation of joint mobility Calus vices Early osteoarthritis
Number of cases 9 6 3
Percentage of cases 4,81% 3,20% 1,60%

The analysis of late complications demonstrated that limitation of joint mobility
represented the most frequent long-term complication, being identified in 9 patients
(4.81%). This complication was associated particularly with prolonged immobilization
periods, delayed functional rehabilitation, and complex fractures that required exten-
sive surgical treatment, as presented in Table 8.

Malunion was observed in 6 patients (3.20%), suggesting the presence of defective
bone healing or incomplete anatomical reduction of the fracture site. This complication
may lead to altered biomechanics of the extensor mechanism, persistent pain, and lim-
itation of knee function.

Early post-traumatic osteoarthritis was identified in 3 patients (1.60%), represent-
ing the least frequent of the late analyzed complications. The occurrence of early de-
generative changes may be correlated with residual articular incongruence, patello-
femoral cartilage damage, and the severity of intra-articular fractures.

10
g .|
6 |
4 .
0 .
Limitation of joint Calus vices Early osteoarthritis
mobility

Figure 14. Therapeutic management according to fracture morphology

The most important functional consequence following fracture was reduced knee
mobility. Bone healing complications, such as malunion, showed a moderate fre-
quency. Early degenerative changes (osteoarthritis/arthrosis) were less common but
may negatively influence long-term prognosis, as illustrated in Figure 14.
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2.4. Clinical and radiological Follow-Up

The clinical and radiological follow-up of the patients was performed throughout
hospitalization and during the post-treatment recovery period in order to evaluate
fracture healing, restoration of knee function, and the occurrence of potential compli-
cations.

Clinical evaluation included assessment of pain intensity, local inflammatory
signs, knee stability, range of motion, muscular strength, gait abnormalities, and func-
tional capacity of the extensor mechanism. Particular attention was directed toward
identifying postoperative complications such as infection, joint stiffness, extensor lag,
secondary displacement, and delayed functional recovery.

Radiological follow-up was performed using standard anteroposterior and lateral
knee radiographs obtained at regular intervals during the recovery period. Imaging
evaluation allowed assessment of fracture reduction quality, stability of osteosynthesis
materials, progression of bone consolidation, and identification of secondary displace-
ment or delayed union.

The evolution of fracture healing was analyzed comparatively according to frac-
ture morphology and treatment modality. Patients treated conservatively were moni-
tored for maintenance of fracture alignment and progressive consolidation, while sur-
gically treated patients were additionally evaluated for implant-related complications
and postoperative patellofemoral congruence.

Functional recovery was assessed based on progressive restoration of knee mobil-
ity and return to daily activities. The rehabilitation protocol included gradual passive
and active mobilization exercises, quadriceps strengthening, gait re-education, and
progressive functional loading adapted to the clinical evolution of each patient.

Immediate complications evaluated during hospitalization included local infec-
tion, hematoma formation, wound dehiscence, vascular or neurological impairment,
secondary fracture displacement, and postoperative pain syndrome. Late complica-
tions assessed during follow-up included chronic anterior knee pain, decreased range
of motion, osteoarthritis-related changes, pseudarthrosis, delayed consolidation, ex-
tensor mechanism dysfunction, and residual patellofemoral instability.

The incidence and distribution of complications were comparatively analyzed in
relation to fracture morphology, therapeutic approach, and patient-related factors in
order to identify possible prognostic indicators associated with unfavorable clinical
evolution.

Figure 15. Lateral knee radiograph showing a transverse patellar fracture with significant dis-
placement of the fragments.

Severe displacement of bone fragments, in which the fragments are significantly
separated, as illustrated in Figure 15.



Balneo and PRM Research Journal 2026, 17, 2 10 of 27

Figure 16. Postoperative radiograph following treatment of a left patellar fracture.

The postoperative radiograph in Figure 16 shows findings compatible with oste-
osynthesis for a transverse patellar fracture, with an apparently favorable postopera-
tive radiological evolution on this image.

.v
e, o5
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N

Figure 17. Radiographic representation of a comminuted patellar fracture.

The radiographs in Figure 17 show a comminuted patellar fracture, meaning that
the patella is fragmented into multiple pieces. The images demonstrate a severe mul-
tifragmentary fracture of the patella, with evident displacement of the bone fragments
and predominant involvement of the inferior and central portions of the patella. The
radiological appearance is compatible with high-energy trauma or a powerful quadri-
ceps contraction mechanism.

2.5. Statistical analysis

The collected clinical and epidemiological data were centralized, processed, and
analyzed to evaluate the distribution of patellar fractures according to demographic
characteristics, traumatic mechanisms, fracture morphology, therapeutic management,
and associated complications.

Descriptive statistical analysis was performed using JASP software (version 18.0).
Quantitative variables were summarized using means, standard deviations, minimum
values, and maximum values, where applicable. Qualitative variables were presented
as absolute frequencies and percentages.

The analysis focused on describing the epidemiological, clinical, and therapeutic
characteristics of the study population and illustrating the distribution of the analyzed
variables. Results are presented through tables, frequency distributions, and graphical
representations to facilitate interpretation of the findings.
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Graphical representation of the results was performed using percentage distribu-
tion charts, comparative diagrams, and frequency histograms, allowing a clear visual-
ization of the epidemiological and therapeutic characteristics identified throughout the
study.

2.5.1. Analysis of demographic and epidemiological variables

The demographic and epidemiological analysis included evaluation of patient
age, sex distribution, annual hospitalization frequency, traumatic mechanisms, and en-
vironmental origin of the patients included in the study group.

The frequency of patellar fractures was analyzed comparatively in relation to the
total number of fractures affecting the knee region during the evaluated study period.
The annual incidence of hospitalization for patellar fractures was centralized and sta-
tistically represented in order to identify possible variations in frequency throughout
the analyzed interval.

Sex distribution was evaluated comparatively according to traumatic mechanisms
and fracture morphology. Age-related analysis was additionally performed in order to
identify the most affected age categories and possible correlations between patient age
and fracture severity.

The traumatic etiology of patellar fractures was classified into road traffic acci-
dents, domestic trauma, sports injuries, falls, and direct trauma to the anterior aspect
of the knee. Comparative statistical evaluation was performed in order to determine
the predominance of specific traumatic mechanisms within the analyzed population.

The environmental origin of the patients, classified as urban or rural, was addi-
tionally evaluated in relation to the type of accident and fracture distribution.

2.5.2. Analysis of fracture morphology and therapeutic management

The morphological analysis of patellar fractures was performed based on radio-
logical evaluation and included assessment of fracture focus characteristics, displace-
ment, fragmentation, and articular involvement.

Fracture morphology was classified into transverse fractures, vertical fractures,
comminuted fractures, multifragmentary lesions, and associated osteochondral inju-
ries. Comparative evaluation was performed between fracture morphology and demo-
graphic variables, including age and sex distribution.

The degree of fracture displacement and extensor mechanism involvement were
additionally considered during therapeutic decision-making. Comparative analysis
was conducted between fracture characteristics and the selected therapeutic approach
in order to evaluate the relationship between fracture severity and treatment indica-
tion.

Therapeutic management was statistically analyzed according to treatment mo-
dality, including conservative treatment and surgical treatment. The frequency of os-
teosynthesis procedures and conservative immobilization protocols was compara-
tively evaluated within the study population.

Additional analysis was performed in order to identify possible associations be-
tween fracture morphology and postoperative evolution, as well as the incidence of
treatment-related complications.

2.5.3. Analysis of immediate and late complications

The analysis of complications included evaluation of both immediate and late
post-traumatic or postoperative complications identified during hospitalization and
follow-up.
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Immediate complications included postoperative infection, hematoma formation,
wound dehiscence, secondary displacement of fracture fragments, acute pain syn-
drome, vascular impairment, neurological complications, and limitation of early mo-
bilization.

Late complications included chronic anterior knee pain, joint stiffness, delayed
fracture consolidation, pseudarthrosis, extensor mechanism dysfunction, reduced
functional mobility, post-traumatic osteoarthritis, patellofemoral instability, and resid-
ual gait abnormalities.

The incidence of complications was statistically analyzed according to fracture
morphology, treatment modality, and patient-related factors. Comparative evaluation
was additionally performed between conservative and surgical treatment groups in
order to identify differences regarding postoperative evolution and complication rates.

Functional recovery was assessed according to restoration of knee mobility, pain
reduction, return to daily activities, and radiological evidence of fracture consolida-
tion. The relationship between postoperative complications and long-term functional
outcomes was also considered during statistical interpretation.

2.6. Ethical approval.

Ethical approval for this study was obtained from the Research Ethics Committee
of the Faculty of Medicine, “Vasile Goldis,” Western University of Arad (Approval No.
6/30.03.2026), and the Research Ethics Committee of the Clinical Emergency County
Hospital Arad (Approval No. 112/09.12.2025).

The study was conducted in accordance with the principles of the Declaration of
Helsinki. Participation in the study was voluntary. Written informed consent was ob-
tained from all participants.

3. Results
3.1. Annual hospitalization frequency and incidence of patellar fractures

During the analyzed study period, a total number of 187 patients diagnosed with
patellar fractures were hospitalized and treated within the Orthopedics and Trauma-
tology Department of the Arad County Clinical Hospital. The retrospective analysis of
hospitalization records demonstrated that patellar fractures represented an important
proportion of traumatic injuries affecting the knee joint, with variable annual fre-
quency throughout the evaluated interval.

The analysis of annual hospitalization frequency revealed fluctuations in the
number of admitted cases from one year to another, which may be associated with
variations in traumatic exposure, road traffic incidents, occupational activities, and
pathological fractures. Despite these variations, patellar fractures remained a relatively
constant traumatic pathology encountered in orthopedic clinical practice.

The comparative analysis between the number of patellar fractures and the total
number of fractures involving the knee region demonstrated that patellar fractures ac-
counted for a clinically significant proportion of knee trauma cases. The results under-
line the functional and biomechanical importance of the patella within the extensor
apparatus of the knee, as traumatic lesions affecting this structure frequently required
prolonged treatment and functional recovery.

The statistical evaluation additionally demonstrated that the incidence of patellar
fractures was higher among active adult patients, particularly within the age interval
of 51-70 years. This observation may be explained by the increased exposure of this
population category to high-energy trauma, occupational accidents, and road traffic
accidents.
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A comparative analysis of hospitalization frequency according to sex revealed a
predominance of female patients within the study group. This predominance may be
associated with the higher frequency of domestic accidents, pathological fractures, os-
teoporosis-related bone fragility, and age-related degenerative changes observed
among female patients in the study population.

The annual distribution of hospitalizations related to patellar fractures is pre-
sented in Table 1 and graphically illustrated in Figure 1.

The comparative distribution of patellar fractures relative to the total number of
knee fractures demonstrated that patellar injuries represented approximately 3.24% of
all fractures involving the knee region during the analyzed period.

The percentage distribution of patellar fractures compared to total knee fractures
is presented in Table 1 and illustrated in Figures 1 and 2.

Table 1. Annual hospitalization frequency of patients with patellar fractures

Parameter Number of cases Percent
Total number of hospitalizations 5768 100%
Patellar fracture 187 3.24%

M Patellar fracture

m Total number of
hospitalizations

Figure 1. Percentage distribution of patellar fractures compared to total knee fractures.

300
M Patellar o Patellar
200 fracture fracture
100
0 H Other knee m Other knee
fractures fractures

2011 2013 2015

Figure 2. Overall percentage distribution of patellar fractures within the total number of knee
fractures

The obtained epidemiological data emphasize the clinical relevance of patellar
fractures within traumatic knee pathology and support the necessity of accurate diag-
nosis, individualized therapeutic management, and adequate functional recovery pro-
tocols in these patients.
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3.2. Distribution of patellar fractures according to sex and traumatic mechanism

The analysis of the study population according to sex demonstrated a predomi-
nance of female patients among individuals diagnosed with patellar fractures, account-
ing for 132 cases out of the total of 187 analyzed patients, compared with 55 cases in
males. Comparative evaluation of traumatic etiology revealed that road traffic acci-
dents represented one of the most frequent causes of patellar fractures, being identified
in 70 patients, including 46 women (65.71%) and 24 men (34.29%). Domestic accidents
were also frequently encountered, with 57 recorded cases, including 38 women
(66.67%) and 19 men (33.33%), particularly among elderly patients and individuals
with associated degenerative or osteoporotic changes.

Pathological bone fractures were observed in 38 patients, with a clear predomi-
nance among women—31 cases (81.57%) compared with 7 cases in men (18.43%). Other
causes of fractures were identified in 22 patients, including 17 women (77.27%) and 5
men (22.73%). The relationship between sex and traumatic mechanism demonstrated
distinct distribution patterns between male and female patients. Although the litera-
ture frequently describes a higher prevalence of high-energy trauma in the male pop-
ulation, within the analyzed cohort female patients presented a higher frequency of
domestic accidents, pathological fractures, and low-energy trauma.

These findings suggest that the traumatic mechanism plays an important role not
only in the occurrence of patellar fractures but also in the severity of fracture morphol-
ogy and subsequent therapeutic management. High-energy trauma was more fre-
quently associated with displaced and comminuted fractures requiring surgical stabi-
lization, whereas low-energy trauma was more commonly associated with stable frac-
ture patterns managed conservatively. The analysis showed that patellar fractures as-
sociated with direct trauma to the anterior knee were more frequently observed than
indirect traumatic mechanisms involving sudden contraction of the quadriceps mus-
cle.

The distribution of patellar fractures according to sex and traumatic mechanism
is presented in Table 2 and shown in Figures 3 and 4.

Table 2. Distribution of patellar fractures according to sex and traumatic mechanism

Mechanism Women Men Total
Road traffic accidents, N (%) 46 (65,71) 24 (34,29) 70
Domestic accidents, N (%) 38 (66,67) 19 (33,33) 57
Pathological bone fractures, N (%) 31 (81,57) 7 (18,43) 38
Other causes of fractures, N (%) 17 (77,27) 5(22,73) 22

Total (N) 132 55 187
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Figure 4. Overall percentage distribution of traumatic mechanisms within the study group

The results highlight the multifactorial traumatic etiology of patellar fractures and
demonstrate the influence of demographic and biomechanical factors on the occur-
rence and distribution of this pathology. Furthermore, the predominance of high-en-
ergy traumatic mechanisms among active adult patients emphasizes the importance of
preventive strategies and early therapeutic intervention in reducing functional impair-
ment and long-term complications associated with patellar fractures, Figure 4.

3.3. Distribution of patellar fractures according to fracture morphology and age

The radiological evaluation of the analyzed cases demonstrated the presence of
multiple fracture patterns, with important variability regarding fracture morphology,
degree of displacement, and fragmentation. The morphological characteristics of the
fracture focus represented an important factor influencing therapeutic management,
postoperative evolution, and functional recovery.

The comparative analysis of fracture morphology revealed that transverse frac-
tures represented one of the most frequently encountered fracture patterns within the
study group. Comminuted and multifragmentary fractures were also identified in a
considerable number of cases, particularly among patients exposed to high-energy
trauma such as road traffic accidents or severe direct impacts involving the anterior
aspect of the knee.

Vertical fractures and osteochondral lesions were observed less frequently, gen-
erally being associated with lower-energy traumatic mechanisms and more stable frac-
ture configurations. The distribution of fracture morphology demonstrated significant
differences according to patient age and traumatic etiology.
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The analysis according to age categories showed that younger and active adult
patients presented a higher frequency of displaced and comminuted fractures, while
elderly patients more frequently exhibited fracture patterns associated with decreased
bone resistance and low-energy trauma. This observation may be explained by age-
related changes in bone quality and differences in traumatic exposure between age
groups.

Furthermore, the severity of fracture fragmentation appeared to increase propor-
tionally with the intensity of the traumatic mechanism. High-energy trauma was fre-
quently associated with complex fracture configurations requiring surgical stabiliza-
tion and prolonged functional recovery.

The comparative evaluation of fracture morphology additionally demonstrated
that multifragmentary and displaced fractures were associated with a higher incidence
of postoperative complications and delayed functional recovery when compared to
stable fracture patterns.

The distribution of fracture morphology according to patient age is presented in
Table 3 and graphically illustrated in Figures 5 and 6.

Table 3. Distribution of patellar fractures according to fracture morphology and age group

Age Transverse or Stellate Incomplete or Comminuted Total
vertical fracture non-displaced fracture
fracture

Under 31 years old 4 7 6 5 22
31-50 years old 11 9 6 10 36
51-70 years old 33 21 14 17 85
Over 70 years 16 9 6 13 44
Total 64 46 32 45 187

40

30 B Transverse or Vertical

20
 Stellate

10 =
i Incomplete or Non-

0 - displaced
Under31  31-50 years 51-70years Over 70 years
years

Figure 5. Percentage distribution of fracture morphology according to age group
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24% N\ 34%
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17%

Stellate fracture
25%

Figure 6. Overall percentage distribution of fracture morphology within the study population
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The results obtained underline the importance of radiological classification and
fracture morphology assessment in establishing the therapeutic strategy and predict-
ing the functional evolution of patients diagnosed with patellar fractures.

3.4. Distribution of therapeutic management according to sex and fracture characteristics

The analysis of therapeutic management demonstrated that treatment selection
was directly influenced by fracture morphology, degree of displacement, integrity of
the extensor mechanism, and overall fracture stability. Both conservative and surgical
approaches were used within the analyzed group. Conservative treatment was indi-
cated primarily for stable fractures without significant displacement and in patients
who preserved extensor mechanism function. Surgical treatment was performed pre-
dominantly in displaced fractures, comminuted lesions, multifragmentary fracture
patterns, and cases associated with articular incongruence or disruption of the extensor
mechanism.

Comparative evaluation according to sex revealed important differences regard-
ing the therapeutic modalities applied. Among female patients, femorotibial immobi-
lization in a plaster cast was used in 33 cases (25%), tension band wiring osteosynthesis
in 32 cases (24.24%), cerclage technique in 41 cases (31.06%), and partial or total patel-
lectomies in 26 cases (19.7%). Among male patients, plaster cast immobilization was
applied in 15 cases (27.27%), tension band wiring technique in 11 cases (20%), cerclage
technique in 23 cases (41.82%), and partial or total patellectomies in 6 cases (10.91%).
Overall, the cerclage technique represented the most frequently used surgical thera-
peutic method, being applied in 64 patients, followed by femorotibial immobilization
in 48 cases, tension band wiring technique in 43 cases, and partial or total patellecto-
mies in 32 cases.

Conservative therapeutic management mainly consisted of immobilization with
plaster casts or orthopedic devices associated with analgesic medication, anti-inflam-
matory treatment, and progressive functional rehabilitation protocols. Surgical treat-
ment included osteosynthesis procedures aimed at restoring patellar congruence, en-
suring fracture site stability, and allowing early mobilization of the knee joint.

Analysis of treatment distribution demonstrated that displaced transverse frac-
tures and comminuted fractures represented the main indications for surgical stabili-
zation. Stable fractures without significant fragment displacement were managed pre-
dominantly conservatively, with favorable clinical outcomes. Postoperative clinical
evolution demonstrated that surgically treated patients benefited from superior ana-
tomical reduction and restoration of the extensor mechanism; however, these patients
also presented a higher risk of immediate postoperative complications associated with
surgery and osteosynthesis materials.

Comparative analysis between fracture morphology and treatment modality
demonstrated a strong association between fracture severity and the need for surgical
management. Complex fracture configurations frequently required longer hospitaliza-
tion and rehabilitation periods compared with stable fracture patterns treated conser-
vatively.

The distribution of treatment modalities according to sex and fracture character-
istics is presented in Table 4 and shown in Figures 7 and 8.

Table 4. Distribution of treatment modalities according to sex

Parameter Femorotibial Tension band wiring Cerclage Partial or total
plaster cast technique technique patellectomies
Women, N (%) 33 (25) 32 (24,24) 41 (31,06) 26 (19,7)
Men, N (%) 15 (27,27) 11 (20,00) 23 (41,82) 6 (10,91)

Total 48 43 64 32
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Figure 7. Overall percentage distribution of conservative and surgical treatment approaches

The most frequently applied method was trans-skeletal traction followed by oste-
osynthesis and plaster cast immobilization, suggesting the predominance of complex
or unstable fractures that required surgical stabilization and reconstruction of the ex-
tensor mechanism. Osteosynthesis associated with plaster cast immobilization also
represented a significant proportion, confirming the major role of surgical treatment in
the management of displaced fractures, as illustrated in Figure 7.

Exclusive conservative treatment using plaster cast immobilization accounted for
a lower percentage, indicating that stable fractures without significant displacement
were less frequent within the analyzed cohort. The results suggest that treatment se-
lection was closely correlated with the morphological severity of the fracture and with
the need for rapid restoration of joint stability and knee extensor mechanism function,
findings illustrated in Figure 8.

B Osteosynthesis and plaster cast

B Transskeletal traction followed
by plaster cast

1 Transskeletal traction followed
by osteosynthesis and plaster
cast

Figure 8. Distribution of the patient cohort by treatment method.

The results emphasize the importance of individualized therapeutic management
in patellar fractures and support the role of fracture morphology and traumatic sever-
ity as essential determinants in selecting the optimal treatment strategy.

4. Discussion
4.1. Epidemiological and clinical characteristics of patellar fractures

Patellar fractures represent a relatively rare traumatic pathology compared with
other fractures affecting the lower limb; however, they remain clinically significant due
to the essential biomechanical role of the patella in the knee extensor mechanism. The
present study highlighted several important epidemiological and clinical characteris-
tics associated with this pathology, particularly regarding demographic distribution,
traumatic etiology, fracture morphology, and therapeutic management [2,4,12].
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The analyzed cohort included 187 patients diagnosed with patellar fractures,
among whom 132 were women and 55 were men. Regarding traumatic etiology, road
traffic accidents represented the most frequent cause, being identified in 70 patients,
including 46 women (65.71%) and 24 men (34.29%). Domestic accidents were recorded
in 57 patients, with female predominance —38 women (66.67%) and 19 men (33.33%).
Pathological bone fractures were observed in 38 cases, including 31 women (81.57%)
and 7 men (18.43%), while other traumatic causes were identified in 22 patients, in-
cluding 17 women (77.27%) and 5 men (22.73%) [14].

These findings demonstrate a predominance of female patients within the ana-
lyzed cohort, differing from numerous orthopedic studies reporting a higher preva-
lence among men due to more frequent exposure to occupational trauma, road traffic
accidents, and sports activities. Nevertheless, the high prevalence among women in
the present study may be explained by the increased frequency of domestic trauma
and pathological fractures associated with osteoporosis and age-related degenerative
changes [15-17].

The analysis of traumatic etiology demonstrated that direct trauma to the anterior
knee region and road traffic accidents represented the most frequent mechanisms in-
volved in the occurrence of patellar fractures [16]. These findings are consistent with
previous studies describing the patella as vulnerable to direct impact because of its
superficial anatomical position and the limited protection provided by surrounding
soft tissues. High-energy trauma was frequently associated with displaced and com-
minuted fractures, whereas low-energy trauma more commonly produced stable frac-
ture patterns [18-19].

The identified relationship between fracture morphology and trauma intensity
supports the biomechanical mechanisms involved in the production of patellar frac-
tures. Analysis of morphological distribution revealed 64 transverse or vertical frac-
tures, 46 stellate fractures, 32 incomplete or non-displaced fractures, and 45 commi-
nuted fractures [20-22]. The 51-70 years age group presented the highest fracture fre-
quency, with 85 cases, followed by the group over 70 years with 44 cases. Young and
active adult patients more frequently presented complex and multifragmentary con-
figurations, whereas elderly patients exhibited fractures associated with reduced bone
strength and low-energy trauma [21-24].

Another clinically relevant observation identified in this study refers to the pro-
longed functional impact associated with patellar fractures. Although these injuries
represent a small percentage of total knee fractures, they frequently result in impair-
ment of knee extension, reduced mobility, and the need for prolonged functional reha-
bilitation. Analysis of therapeutic management showed that the cerclage technique was
used in 64 patients, tension band osteosynthesis in 43 cases, femorotibial immobiliza-
tion in plaster cast in 48 patients, and partial or total patellectomies in 32 cases [23].
Among women, the cerclage technique accounted for 31.06% of the therapeutic meth-
ods used, whereas among men it represented 41.82%, reflecting the increased fre-
quency of complex fractures within this category [25].

The epidemiological and clinical data obtained support the importance of early
diagnosis, precise radiological evaluation, and individualized therapeutic planning in
order to minimize functional impairment and optimize postoperative recovery.

4.2. Therapeutic management and functional implications

The therapeutic management of patellar fractures remains strongly dependent on
fracture morphology, degree of displacement, and preservation of the extensor mech-
anism. The findings of the present study confirm the current orthopedic principle that
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restoration of anatomical congruence and preservation of extensor apparatus function-
ality represent the primary therapeutic objectives in the treatment of patellar fractures
[26].

Conservative treatment demonstrated favorable outcomes in stable fractures
without significant displacement and in cases where extensor mechanism integrity was
preserved. Immobilization associated with progressive rehabilitation allowed satisfac-
tory fracture consolidation and acceptable functional recovery in carefully selected pa-
tients. These findings are consistent with the literature supporting non-operative man-
agement for minimally displaced fractures with preserved biomechanical stability [27].

However, the present study additionally demonstrated that displaced and com-
minuted fractures frequently required surgical treatment due to the increased risk of
extensor dysfunction, articular incongruence, and long-term biomechanical impair-
ment. Surgical stabilization through osteosynthesis techniques allowed restoration of
patellar alignment and facilitated earlier mobilization compared to prolonged con-
servative immobilization.

The increased frequency of surgical treatment among male patients observed in
the analyzed population may be explained by the predominance of high-energy trau-
matic mechanisms within this subgroup. Road traffic accidents and severe direct
trauma were more frequently associated with complex fracture configurations requir-
ing operative stabilization.

The results obtained also underline the biomechanical importance of preserving
the patella whenever possible. Historically, total patellectomy was considered an ac-
ceptable therapeutic option for severely comminuted fractures; however, modern or-
thopedic concepts favor patellar preservation and reconstruction due to its essential
role in increasing quadriceps efficiency and maintaining normal knee biomechanics.
Within the analyzed cohort, partial or total patellectomies were performed in 32 pa-
tients, representing one of the least utilized therapeutic methods compared with oste-
osynthesis and cerclage techniques. Among women, this method was used in 26 cases
(19.7%), whereas among men it was performed in 6 cases (10.91%), reflecting the cur-
rent tendency toward patellar preservation even in complex fractures [28].

Restoration of the extensor mechanism was identified as one of the most im-
portant prognostic factors influencing postoperative evolution and functional recov-
ery. Insufficient reduction or persistent articular incongruence may contribute to
chronic anterior knee pain, extensor deficit, reduced mobility, and accelerated degen-
erative changes of the patellofemoral joint. In this context, surgical stabilization meth-
ods were frequently applied to restore the biomechanical continuity of the extensor
mechanism. The cerclage technique was used in 64 patients, representing the most fre-
quently applied surgical method, with a prevalence of 31.06% among women and
41.82% among men. Osteosynthesis using the tension band wiring technique was per-
formed in 43 patients, accounting for 24.24% of women and 20% of men.

Postoperative rehabilitation also played a major role in functional recovery. Early
controlled mobilization, muscle strengthening, and restoration of knee range of motion
were essential in preventing joint stiffness and improving long-term outcomes. Pa-
tients treated conservatively with femorotibial immobilization in a plaster cast—a
method used in 48 patients, including 33 women (25%) and 15 men (27.27%)—more
frequently experienced prolonged recovery periods and an increased tendency toward
limited mobility compared with patients who underwent early postoperative mobili-
zation.

Overall, the findings of the present study support the importance of individual-
ized treatment selection based on fracture characteristics and biomechanical consider-
ations, while also emphasizing the necessity of appropriate rehabilitation protocols fol-
lowing both conservative and surgical treatment [29].
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4.3. Immediate and late complications associated with patellar fractures.

The analysis of complications performed in the present study demonstrated that
patellar fractures may be associated with both immediate and long-term complications
capable of significantly influencing functional outcomes and quality of life.

Immediate complications identified during hospitalization and early postopera-
tive evolution included local infection, hematoma formation, postoperative pain,
wound complications, and secondary displacement of fracture fragments. These com-
plications were observed more frequently among surgically treated patients, particu-
larly in cases involving complex fracture morphology and extensive soft tissue trauma
[28].

Although operative stabilization offers superior anatomical reconstruction and
earlier mobilization, surgical treatment inherently carries additional risks associated
with implant placement, tissue dissection, and postoperative wound healing. The pres-
ence of fixation materials may additionally contribute to local irritation, discomfort,
and the necessity for secondary surgical procedures in selected patients [29].

Late complications represented an important aspect of the post-traumatic evolu-
tion observed in the study group analyzed. Chronic anterior knee pain was one of the
most frequently encountered long-term complications and appeared to be associated
with residual patellofemoral incongruence, cartilage degeneration, and persistent bio-
mechanical alterations of the extensor mechanism.

Joint stiffness and limitation of knee mobility were also identified in a considera-
ble number of patients, particularly among individuals requiring prolonged immobi-
lization or presenting delayed postoperative rehabilitation. These findings underline
the importance of early mobilization and structured physiotherapeutic recovery pro-
tocols following fracture stabilization [29,30].

Post-traumatic osteoarthritis represented another clinically significant late com-
plication identified during follow-up evaluation. Degenerative changes affecting the
patellofemoral joint may develop progressively following intra-articular fractures, es-
pecially in cases with imperfect anatomical reduction or residual articular incongru-
ence. The risk of degenerative evolution appears to increase proportionally with frac-
ture severity and cartilage involvement.

The study additionally demonstrated that comminuted and multifragmentary
fractures were associated with a higher incidence of complications and less favorable
functional outcomes compared to stable fracture patterns. This observation supports
previous literature indicating that fracturing complexity remains one of the main prog-
nostic factors influencing postoperative evolution.

Delayed consolidation, pseudarthrosis, extensor weakness, and persistent gait ab-
normalities were less frequently observed but represented severe complications capa-
ble of producing prolonged disability and reduced functional independence.

The findings of the present study emphasize the necessity of accurate fracture re-
duction, stable fixation, appropriate postoperative rehabilitation, and long-term clini-
cal monitoring in order to reduce complication rates and improve functional recovery
following patellar fractures [31].

4.4. Comparison with previous studies and current orthopedic concepts

The findings of the present study are generally consistent with data reported in
contemporary orthopedic literature regarding the epidemiological distribution, thera-
peutic management, and postoperative evolution of patellar fractures. Similar studies
have demonstrated that patellar fractures occur more frequently among active adult
males and are commonly associated with direct high-energy trauma affecting the an-
terior aspect of the knee. Although previous studies reported a predominance among
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active adult males, our cohort showed a predominance of female patients (70.6%),
likely related to the higher frequency of domestic and pathological fractures.

The predominance of transverse and comminuted fractures identified in the ana-
lyzed study group corresponds to observations reported in previous clinical studies,
where direct trauma and road traffic accidents represented the leading traumatic
mechanisms associated with patellar injury. The increased frequency of complex frac-
ture patterns among younger and professionally active patients has likewise been de-
scribed in multiple orthopedic series evaluating traumatic knee injuries [28,30].

The therapeutic principles observed throughout the present study also align with
modern orthopedic concepts emphasizing preservation of the patella whenever possi-
ble. Historically, total patellectomy represented a relatively common therapeutic op-
tion for severely comminuted fractures; however, long-term functional studies demon-
strated that complete removal of the patella leads to decreased quadriceps efficiency,
altered biomechanics of the extensor mechanism, and significant functional impair-
ment.

Current orthopedic practice therefore favors anatomical reconstruction and stable
osteosynthesis in order to preserve patellar function and maintain normal patellofem-
oral biomechanics. The results obtained in the present study support this therapeutic
tendency, as surgically treated patients generally demonstrated improved restoration
of anatomical congruence and extensor mechanism continuity compared to cases with
residual displacement or inadequate fracture reduction.

The importance of early mobilization following fracture stabilization is another
concept strongly supported both by literature and by the findings of the present study.
Prolonged immobilization has been associated with increased risk of joint stiffness,
muscular atrophy, reduced mobility, and delayed functional recovery. Consequently,
modern rehabilitation protocols recommend controlled early mobilization whenever
fracture stability permits.

From a rehabilitation perspective, the findings of the present study further em-
phasize that successful recovery following patellar fractures depends not only on frac-
ture healing and surgical stabilization but also on the restoration of knee function.
Structured physiotherapy programs focused on improving range of motion, quadri-
ceps strength, extensor mechanism performance, and gait rehabilitation play a crucial
role in achieving favorable functional outcomes. Patients presenting displaced and
multifragmentary fractures may require prolonged rehabilitation and closer functional
monitoring due to the increased risk of mobility limitations and delayed recovery.

Several published studies additionally reported that postoperative complications
remain relatively frequent in patellar fractures despite advances in surgical techniques
and fixation materials. Chronic anterior knee pain, hardware irritation, joint stiffness,
and post-traumatic osteoarthritis continue to represent major causes of long-term mor-
bidity following patellar injury. The present study confirms these observations, partic-
ularly in patients presenting severe fracture comminution and articular involvement
[29,30].

Another important aspect highlighted by current orthopedic research concerns
the relationship between anatomical reduction quality and long-term functional out-
come. Residual articular incongruence and imperfect reduction may contribute signif-
icantly to patellofemoral degeneration and persistent pain syndrome. The findings of
the present study further support the necessity of achieving accurate reduction and
stable fixation in order to minimize long-term complications.

Overall, the results are in agreement with current orthopedic literature and rein-
force the importance of individualized therapeutic management, biomechanical resto-
ration, and structured rehabilitation protocols in the treatment of patellar fractures
[31].
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4.5. Study limitations

Several limitations of the present study should be acknowledged when interpret-
ing the results and conclusions obtained.

The retrospective design of the study represents one of the principal limitations,
as the analysis relied primarily on previously recorded medical documentation, hospi-
talization records, imaging investigations, and operative reports. Consequently, the ac-
curacy and completeness of the analyzed data depended on the quality of the available
clinical documentation.

Another important limitation concerns the relatively limited number of analyzed
patients compared to larger multicenter orthopedic studies. Although the study pro-
vided valuable epidemiological and therapeutic observations regarding patellar frac-
tures, a larger sample size could have allowed more extensive statistical analysis and
stronger correlations between fracture morphology, treatment modality, and postop-
erative evolution.

The absence of long-term standardized functional assessment scales additionally
limited the possibility of objectively quantifying postoperative recovery and quality-
of-life outcomes. Parameters such as pain intensity, knee function scores, patient satis-
faction, and return to professional activity were not systematically evaluated through-
out the follow-up period.

The heterogeneity of fracture patterns and therapeutic approaches also represents
a potential limitation. Patients included in the study presented variable fracture sever-
ity, associated traumatic lesions, and different rehabilitation protocols, factors that may
influence postoperative evolution and complicate direct comparison between treat-
ment groups.

Furthermore, the duration of postoperative follow-up varied between patients,
potentially influencing the detection and evaluation of late complications such as oste-
oarthritis, chronic anterior knee pain, and extensor mechanism dysfunction. Certain
late degenerative changes may require prolonged follow-up periods in order to be ac-
curately identified and evaluated.

The study additionally did not include advanced imaging techniques or objective
biomechanical evaluation methods capable of providing more precise assessment of
patellofemoral congruence and postoperative functional recovery. Modern methods
such as computerized gait analysis, isokinetic muscle testing, or advanced magnetic
resonance imaging evaluation could provide additional information regarding long-
term biomechanical outcomes following patellar fractures.

Despite these limitations, the present study offers clinically relevant information
regarding the epidemiological characteristics, therapeutic management, and complica-
tion profile associated with patellar fractures encountered in routine orthopedic prac-
tice.

4.6. Future perspectives

The results of the present study emphasize the importance of accurate diagnosis,
individualized therapeutic management, and early rehabilitation in patients present-
ing with patellar fractures. Due to the essential biomechanical role of the patella within
the extensor mechanism of the knee, inadequate treatment may result in prolonged
disability, persistent pain, and significant functional impairment.

One of the principal clinical implications highlighted by the study concerns the
necessity of preserving the patella whenever possible through stable osteosynthesis
and anatomical reconstruction. Restoration of patellofemoral congruence and extensor
mechanism continuity remains fundamental for maintaining normal knee biomechan-
ics and reducing the risk of long-term degenerative complications.
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The findings additionally support the importance of early postoperative mobili-
zation and structured rehabilitation protocols. Functional recovery following patellar
fractures depends not only on fracture consolidation but also on restoration of muscu-
lar strength, joint mobility, and gait stability. Delayed rehabilitation may contribute
significantly to joint stiffness, muscular atrophy, and prolonged functional limitations.

The relatively high frequency of postoperative complications identified in the
study underlines the necessity of careful long-term monitoring in these patients.
Chronic anterior knee pain, post-traumatic osteoarthritis, and extensor mechanism
dysfunction continue to represent important causes of morbidity even after technically
successful treatment.

Future research directions should focus on prospective multicenter studies in-
volving larger patient populations and standardized postoperative functional evalua-
tion protocols. Comparative studies evaluating different osteosynthesis techniques
and rehabilitation strategies may contribute to optimization of therapeutic manage-
ment and improvement of long-term outcomes.

The development of modern fixation systems and minimally invasive surgical
techniques may additionally improve fracture stabilization while reducing soft tissue
trauma and postoperative complications. Advances in biomaterials and implant design
could potentially decrease hardware-related irritation and improve postoperative
comfort.

Another important future perspective involves the integration of objective biome-
chanical assessment methods into postoperative evaluation protocols. Computerized
gait analysis, muscle performance testing, and advanced imaging techniques may pro-
vide more precise information regarding functional recovery and long-term biome-
chanical adaptation following patellar fractures.

Finally, preventive strategies aimed at reducing traumatic knee injuries, particu-
larly those associated with road traffic accidents and occupational trauma, remain es-
sential for decreasing the incidence and socioeconomic impact of patellar fractures
within active adult populations.

5. Conclusions

Patellar fractures represent an important traumatic pathology of the knee joint
due to the essential biomechanical role of the patella within the extensor mechanism.
Although less frequent compared to other lower limb fractures, these injuries may pro-
duce significant functional impairment, prolonged rehabilitation, and long-term com-
plications affecting knee mobility and quality of life.

The present study demonstrated that patellar fractures occurred predominantly
among female patients (70.6%) and were most frequently associated with road traffic
and domestic accidents. High-energy traumatic mechanisms were commonly corre-
lated with displaced and comminuted fracture patterns requiring surgical stabiliza-
tion.

The radiological morphology of the fracture represented one of the principal fac-
tors influencing therapeutic management and postoperative evolution. Stable fractures
without significant displacement were generally treated conservatively with satisfac-
tory outcomes, whereas displaced and multifragmentary lesions frequently required
surgical treatment in order to restore anatomical congruence and preserve extensor
mechanism functionality.

The results of the study support current orthopedic principles favoring preserva-
tion of the patella through stable osteosynthesis whenever possible. Anatomical reduc-
tion and restoration of patellofemoral congruence were associated with improved
functional recovery and reduced risk of long-term biomechanical impairment.
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Postoperative rehabilitation played an essential role in restoring knee mobility,
muscular strength, and functional independence. Early controlled mobilization and in-
dividualized physiotherapeutic protocols contributed significantly to reducing joint
stiffness and improving postoperative outcomes.

Immediate and late complications remained relatively frequent, particularly in
patients presenting complex fracture morphology and severe articular involvement.
Chronic anterior knee pain, limitation of mobility, extensor mechanism dysfunction,
and post-traumatic osteoarthritis represented the most important factors negatively in-
fluencing long-term functional recovery.

The findings of the present study emphasize the importance of early diagnosis,
accurate radiological evaluation, individualized therapeutic planning, stable fracture
fixation, and structured rehabilitation in the management of patellar fractures. Beyond
fracture healing, successful functional outcomes depend on the restoration of knee mo-
bility, extensor mechanism strength, and the patient's ability to safely return to daily
and occupational activities.

Further prospective studies involving larger patient populations and standard-
ized functional evaluation protocols are necessary in order to optimize therapeutic
strategies and improve long-term clinical outcomes in patients diagnosed with patellar
fractures.
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