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Abstract

Background: While acute patellar tendon tears are usually straightforward to identify, they can sometimes be ignored
in clinical practice. This article conducted to examine both immediate and long-term results of surgical management in
patients with acute patellar tendon injuries. It was hypothesized to identify if surgery would enable most individuals to
recover pre-injury knee function.

Methods: In this retrospective review, 31 knees from 29 patients (27 men, 2 women, average age 36.8+7.3 years, range

19-75) were analyzed. Level of injuries was 12 mid-tendon ruptures, 17 tears at the patellar end, and 2 at the tibial

attachment. About 97% of repairs were augmented with additional support—using hamstring tendon autografts (17

cases), synthetic ligaments (10 cases), or metal wires (3 cases).

e Early outcomes were identified at an average of 9.1 months duration post-surgery (range 4—18 months), focusing
on complications, joint range of motion, and radiological findings.

e Long-term outcomes were obtained through phone calls or interviews at an average of 8.1 years (range 19—246
months), using the Lysholm functional score and patients’ satisfaction.

Results: At the early follow-up, 27 knees were assessed, showing an average knee flexion of 125.5°+£9.5° (range 65°—
135°) and an average extension lag of —10° (range —15° to 0°). The mean Caton-Deschamps index was 0.93 (range
0.68—1.25). For the long-term follow-up (19 knees), the average Lysholm score was 89.5 (range 61—100). About 94% of
patients were either satisfied or very satisfied with their outcome. All studied patients were able to resume their previous
work, and 16 resumed sports, with 7 reaching their pre-injury level.

Conclusion: Early surgical repair of acute patellar tendon rupture, the outcome is excellent, with most patients returning
to pre-injury level of function and reporting high satisfaction.

Keywords: Patellar Tendon Rupture, Patella Alta, Trans Osseous Tunnelling, Anchor Fixation, Lysholm Score, Patients’ Satisfaction.

Level of Evidence: IV — Retrospective case series.

1. Introduction are typically seen in older adults, patellar tendon injuries are
Patellar tendon ruptures are uncommon, happening about one- more likely to impact active individuals in their thirties. These
fifth as often as patellar fractures. While quadriceps tendon tears  ruptures generally result from an indirect force, such as a powerful
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contraction of the quadriceps muscle when the knee is slightly bent
common during activities like running, jumping, or trying to break
a fall [1,2].

It’s rare for a completely healthy patellar tendon to tear. Most of
these injuries occur when the tendon has already been compromised
by ongoing stress, degeneration, frequent steroid injections or
renal dystrophies. Clinically, the most telling sign is an inability
to do straight leg raise, though even with this symptom, the injury
can sometimes be overlooked in emergency settings [3].

While there are well-defined protocols for treating acute patellar
tendon ruptures, there is still a no enough data on long-term
outcomes after surgical management [4,5]. This study aims to
address this gap.

2. Methods
In this study group, 17 patients were classified as overweight or
obese, with 5 falling into the category of grade 1 obesity or higher.

8 patients (26%) had existing risk factors, including 3 patients
with known patellar tendinopathies, 2 patients who had recently
received steroid injections, and one each with gout, diabetes, or a
history of long-term steroid use.

The majority of injuries were related to sports activities (17 cases,
56%), followed by accidents at home (6 cases, 20%), traffic
accidents (3 cases, 10%), and work-related incidents (3 cases,
10%). The average time from injury to surgery was about 3.5 days
(ranging from the day of injury up to 2 weeks); cases with longer
delays were not included in the study.

2.1. Imaging:

X-rays taken from the front and side with the knee bent between
20° and 30° showed evidence of tendon rupture in all but one
patient. Only four had a normal Caton-Deschamps index, while
five showed early signs of joint degeneration—two of which
affected the femoropatellar region. Tabel 1 — Figure 1 + 2

Number (%)

Patella Alta

25 (80)

Bone avulsion

8(27)

Patellar tip

17(54)

Tibial tuberosity

2(N

indirect radiologic sign

28 (91)

Mean Caton-Deschamps index

0.93 (range 0.68-1.25)

Table 1: Radiologic Signs at Admission
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Figure 2: Caton-Deschamps Index (CDI) measurement from sagittal MRI slice with the greatest length of the patella. The CDI equals
the distance from the distal aspect of the patellar articular cartilage to the anterosuperior corner of the tibial joint surface (blue line in A),
divided by the length of the cartilaginous articular surface (yellow line in B) [6]

3. Surgical Technique

Patients were positioned on their backs, a tourniquet was applied,
and the knee was bent between 45° and 90°. For the 12 mid-tendon
ruptures, surgeons used end-to-end absorbable sutures. Of the 17
avulsions from the patellar end, 15 were repaired using sturdy non-
absorbable sutures threaded through vertical tunnels in the patella,
whereas the three most recent cases were fixed using metal anchors.
The two avulsions from the tibial tuberosity were addressed with

either thick absorbable sutures or metal anchors [4,5,7].

Additional reinforcement was provided in 29 cases—3 with metal
wires (mostly early in the series), 10 with synthetic ligaments, and
16 with hamstring tendon grafts (either gracilis or semitendinosus).
Fluoroscopy was routinely used to ensure proper patellar height,
aiming for a Caton-Deschamps index close to 1 whenever possible
[8]. Table 2

Avulsion of patella tip (%) | Mid-tendon rupture (%) | Avulsion at TT (%) Total (%)
Number of knees 17 (55) 12 (39) 2(6) 31 (100)
Type of repair
1. End-to-end suture 0 12 0 12
2. Transosseous reinsertion | 15 0 15
3. Reinsertion by anchors | 2 1 3
4. Fixation by staples 0 0 1 1
Protection frame
1. Hamstring 7 7 2 16
2. Metal wire 2 0 1 3
3. Synthetic ligament 5 4 1 10
4. No protection 2 0 0 2

Table 2: Surgical techniques

3.1. Post- Surgical Care:
After the operation, the affected leg was placed in a cast that
allowed the patient to walk for at least six weeks. This was typically

followed by a removable brace until the patient could achieve full
and pain-free knee extension, usually after an additional two to
four weeks.
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3.2. Follow-Up:
Patients were monitored at 15 days, 45 days, and again at three
months to check on healing, watch for complications, and assess
knee movement.

3.3. Early Complication and Functional Outcomes

An independent assessor gathered the data, including follow-up
phone interviews. Evaluations included comparing knee movement
between both legs, assessing pain, the ability to return to work, and
participation in sports. Functional status was measured using the
Lysholm score, and patients also rated their satisfaction with the
outcome [9].

Statistical analysis was performed using R software, with a
significance threshold set at P < 0.05

4. Results

4.1. Complication (n = 31):

Among the 31 cases reviewed, one 25-year-old patient with no
identifiable risk factors sadly passed away from a major pulmonary
embolism 15 days after surgery and another one passed from acute
pancreatitis 2 months after his surgery. Three other patients (9.6%)
experienced minor skin-related issues: one developed a superficial
wound that healed with basic care, another had a skin tear caused
by a broken metal wire frame (which resolved once the wire was
removed), and the third experienced skin necrosis but recovered
after receiving negative-pressure wound therapy. There were no
cases of infection, and antibiotics were not required for any patient.

Additionally, one individual needed a second operation after
suffering a new injury from a fall two months post-surgery. For
this re-rupture, the surgical team used a hamstring tendon graft,

resulting in a good final outcome.

4.2. Short- Term Outcomes (n = 27):

The surgical team directly evaluated 27 knees, while the other
cases were followed elsewhere. The average follow-up period was
9.1 months duration post-surgery (range 4—18 months). Notably,
two patients who were only three months out from surgery had
already regained full mobility in their knees.

At the early follow-up, 27 knees were assessed, showing an
average knee flexion of 125.5°+£9.5° (range 65°-135°) and an
average extension lag of —10° (range —15° to 0°). The mean Caton-
Deschamps index was 0.93 (range 0.68—1.25). One of the patients
with the most limited knee bending (85°) was the oldest in the
group and had severe pre-existing arthritis. Among those unable
to bend their knee past 100°, one had a history of patellofemoral
arthritis, while the other was a younger, otherwise healthy man
who’d received a hamstring graft. On average, patients had
extension lag of —10° (range —15° to 0°), and about 10% could
not fully straighten their knee. Importantly, none of the patients
reported ongoing pain.

X-rays revealed that three knees (10%) had some widening of
the bone tunnels, but this did not seem to affect how the knees
functioned. The average Caton-Deschamps index (CDI) was 0.91,
with values ranging from 0.57 to 1.29. Two knees had a lower-
than-normal patellar position (CDI < 0.6), while two others were
higher than normal (CDI > 1.2); however, these variations did
not negatively impact patient outcomes. No progression of joint
degeneration was seen during the follow-up period. Table 3

Number of patients: 27

Results at a mean 9.1 months

Mean flexion

125.5°+9.5° (range 65°—135°)

Active extension lag

~10° (—15¢ to 0°)

Complete active extension

24 (90%)

Pain

0

Caton-Deschamps index

0.93 (range 0.68—1.25)

Tunnel enlargement

3 (10%)

Table 3: Short-Term Outcomes

4.5. Long — Term Outcomes (n = 25):

Long-term follow-up was conducted via phone interviews with
25 patients, as some could not be reached and one had died from
acute pancreatitis. On average, patients were followed for about
8.1 years (range 19—-246 months). The average Lysholm score was
94.9, reflecting very good knee function. Twenty-two of these
patients were able to resume sports, with several returning to their

previous level of activity.

Statistical analysis showed no significant relationship between
functional outcome or return to sports and factors such as age, body
mass index (BMI), or use of hamstring grafts for reinforcement.
Table 4

Number 0f patients: 25

Results at a mean 10.1 years

Flexion symmetry with healthy side

21 (82 %)
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Extension symmetry with healthy side 24 (96 %)
Pain 3 (12 %)
Mean Lysholm score 94.9 points (61-100)
Excellent: 98-100 13 (54%)
Very good: 93-97 6 (24%)
Good: 82-92 4 (16 %)
Moderate: 6681 1 (3%)
Poor: <65 1 (3%)
Return to sport 22 (88%)
At previous level 9 (36%)
Lower level 10 (40%)
Return to work 25 (100%)
Subjective satisfaction

Very satisfied 13 (53%)
Satisfied 11 (43%)
Moderately satisfied 1 (4%)
Dissatisfied 0

Table 4: Long-Term Outcomes

5. Discussion

With a nearly ten-year average follow-up, this study found
outstanding results—patients achieved a mean Lysholm score of
94.9 points out of 100, and 96% reported being satisfied or highly
satisfied with their outcomes. The extended follow-up period is a
major strength of this research. However, some limitations should
be noted: the number of cases was relatively modest, the study
was conducted at a single center, and the design was retrospective.
About a quarter of patients were lost to long-term follow-up, but
every patient who could be reached agreed to participate. Because
follow-up at later stages was done by phone, new radiographic
data could not be collected [10,11].

The vast majority of patients in this study were men (93%), which
is consistent with findings from other large studies. Other research
has also shown a similar male predominance, though the average
age in those studies tends to be slightly higher than in this group.
Several patients in this study had known risk factors for tendon
rupture, such as multiple steroid injections or existing tendon
degeneration [12,13].

Overall, these results align closely with previous long-term studies,
which have also reported high levels of patient satisfaction and
strong rates of returning to sports following surgical repair.

When it comes to surgical technique for tears in the middle of
the patellar tendon, surgeons usually use end-to-end suturing.
When the tendon tears away from the patella, the repair can be
done using either suture anchors or trans osseous sutures, with
no clear evidence that one approach is better than the other.
Reinforcement—whether with hamstring tendon grafts, strong
non-absorbable sutures, or metal wires—is commonly used to
add strength to the repair, as supported by biomechanical studies
[14,15].

In this study, the use of hamstring tendon grafts for reinforcement
became more common over time. These grafts are relatively easy
to obtain and help avoid the complications sometimes seen with
metal wires. The repair methods evolved over the study period,
shifting from metal wires to synthetic ligaments and, eventually, to
a preference for hamstring tendons. Many previous studies support
starting knee movement early after surgery, and in this group, over
80% of patients regained a near-normal range of motion. This is
consistent with the literature. While immobilizing the knee after
surgery can help protect the repair, it may also result in limited
extension and muscle weakness, especially if rehabilitation is not
followed as prescribed.

6. Conclusion

Early follow-up showed that most patients regained good
movement, with an average knee bend of 125.5°+9.5° (range
65°-135°), and extension lag averaging ten degrees. The Caton-
Deschamps index suggesting satisfactory patellar alignment.
long-term follow-up Lysholm score indicating satisfactory knee
function overall. The vast majority of patients reported being
happy or very happy with their progress. Everyone was able to get
back to work, and most returned to sports, with nine reaching the
same level they had before their injury.

Overall, these results show that prompt surgical repair of acute
patellar tendon injuries leads to excellent recovery, high patient
satisfaction, and a strong likelihood of returning to previous
activity levels—both at work and in sports.
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