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Male, 28-year-old

Traumatic rupture of the patellar tendon and the anterior cruciate ligament delete
Acute pain and functional impotence of the knee

Surgical intervention in a single time

Orthopedics and Traumatology ¢ Rehabilitation ¢ Sports Medicine

Challenging differential diagnosis

We present a case of combined rupture of the right anterior cruciate ligament (ACL) and patellar tendon (PT)
in a 28-year-old professional handball player that was successfully treated by single-stage reconstructive sur-
gery. The combined rupture of the ACL and PT is a rare injury pattern, and there are only a few cases reported
in the literature. Presently, little evidence exists to guide management decisions for these patients. In compar-
ison to isolated injuries, the combined rupture of the PT and ACL presents many management dilemmas.

A professional handball player from the Valencia Handball Club in the Spanish ASOBAL league had a rupture
of the PT, ACL, medial collateral ligament, and medial meniscus in May 2004. A PT and ACL reconstruction was
performed in a single-stage surgery. The patient returned to the sport and had no complications. He retired
from professional competition after the 2016-17 season. Until follow-up in May 2021, he continued to be sta-
ble and without symptoms, remaining completely free of pain and arthrofibrosis, and the patella was centered.
Single-stage reconstruction of the PT and ACL in an elite-level athlete facilitated the continuation of his perfor-
mance at the highest level of the sport. To the best of our knowledge, this is the only published case of a PT
and ACL reconstruction in a single-stage surgical procedure that resulted in the patient making a full return to
playing handball in Spain at an elite level. This case has important implications for sports medicine and sports
physiotherapy.

Anterior Cruciate Ligament Reconstruction ¢ Bone-Patellar Tendon-Bone Grafting ¢ Knee Injuries
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Background

The combined rupture of the anterior cruciate ligament (ACL)
and the patellar tendon (PT) is a rare injury pattern, which is
limited to case reports in the literature. Little evidence current-
ly exists to guide treatment decisions for these patients [1].

Compared with isolated injuries, the combined rupture of the
PT and ACL presents many management dilemmas. The tim-
ing of staged or simultaneous surgical interventions, ACL graft
options, and rehabilitation restrictions are important factors
which require careful consideration [1].

Owing to the limited number of case reports in the literature,
there is a lack of evidence to guide the decision of whether to
perform a combined reconstruction procedure or a 2-stage in-
tervention and simultaneous repair/reconstruction. Monitoring
the recovery of the patient, techniques used, and timing of
when the techniques are used would help to clarify which re-
construction options are best [1].

A single-stage, simultaneous treatment of injuries due to the
avulsion of the PT and ACL is possible and has been recom-
mended by many authors [2-4], as it offers the advantage of
only 1 surgical procedure and therefore a shorter rehabilita-
tion period. After a single surgery, patients can return to their
previous activity level more quickly than after 2 interven-
tions [2,4]. If the ACL is reconstructed in the first 3 weeks af-
ter the injury occurs (inflammatory phase), the main postop-
erative complications reported after a single-stage treatment
include low patella, arthrofibrosis, and limited knee flexion [5].
These complications can be attributed to the recommendation
to limit knee flexion to between 0° and 30° during the initial
recovery period [2,3,6].

One-stage combined surgery has a significantly higher compli-
cation rate than 2-stage surgery [7]. The rate of return to pre-
injury activity level after surgery was not significantly different
between 1-stage (88%) and 2-stage (100%) surgery. There was
a significantly greater complication rate (P=0.023) in the sin-
gle-stage surgery (stiffness, instability, and low patella) than
in the 2-stage surgery (no complications) [7].

For the PT to recover, it is necessary to maintain the extension
for 2 weeks [8], while for the ACL to recover, it is necessary to
increase the flexion [9]. The law of “no pain” was maintained
during rehabilitation, in addition to controlling the increase in
temperature or local inflammation.

Owing to the rarity of this combined injury and the resultant
impossibility of carrying out clinical trials to investigate it, the
best surgical option remains unknown and there is no estab-
lished protocol for the treatment of this injury [4,6,7,10-12].
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Also, the specific rehabilitation protocols were not clearly re-
ported for most of the cases included in a systematic review [7].

The main objectives of surgical intervention and subsequent
physiotherapy are to restore the extensor mechanism and
knee stability [2,8], recover complete articular range of mo-
tion while protecting the PT repair [3,8,13], and reproduce the
original tension of the ACL in flexion so that knee kinematics
are completely reestablished [9,14]. Moreover, the methodolo-
gy used in this case was supported by excellent functional re-
sults and sporting performance during the patient’s 11 years
of professional sporting activity after surgery.

This report presents a case of combined rupture of the right
ACL and PT in a 28-year-old Spanish professional handball
player that was successfully treated by single-stage recon-
structive surgery.

Case Report

Informed consent was obtained in writing to access clinical
information, radiology reports, and clinical and surgical pho-
tographs. Consent was given by the patient and the head of
medical services at the Valencia Handball Club. The male pa-
tient was a winger who was 28 years old, 1.86 m tall, and 96
kg in weight when he ruptured the PT of his right knee while
jumping to throw the ball during an ASOBAL League game in
May 2004 (Video 1). He then fell to the floor, with a valgus
stress applied to the right knee and internal rotation, causing
the rupture of the ACL, the medial collateral ligament, and the
medial meniscus. The player did not have a history of previ-
ous problems with the right knee.

Three days after the injury occurred, a partial meniscectomy
of the posterior horn of the medial meniscus was performed

Video 1. Harmful action.
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Figure 1. T2 graft using tendons from the semitendinosus and
gracilis muscles for the reconstruction of the anterior
cruciate ligament (asterisk) and total break of the
patellar tendon (arrow).

Figure 2. Platelet growth factor used to accelerate the healing
and biological repair of the patellar tendon (arrow) and
reinforcement of patellar tendon (asterisk).

Figure 3. Cerclage wire used to protect the patellar tendon repair (arrow).

using arthroscopic material. A T2 graft was completed using
tendons from the semitendinosus and gracilis muscles for
the reconstruction of the ACL and the direct suture of the PT
(Figure 1), and a platelet growth factor for alveolar bone and/or
soft tissue regeneration[15] was applied to the PT to acceler-
ate healing and biological repair (Figure 2).
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Moreover, a support was created using additional tissue from
the semitendinosus and gracilis muscles to augment the re-
construction, and the patella was fixed using cerclage wire
to protect the aforementioned repair (Figure 3). All this was
done through a central-anterior prepatellar incision (Figure 1).

Once the surgery was finished, a ligament knee brace was ap-
plied in a flexion angle of 30°. It was worn in the immediate

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Figure 4. After the first week of reconstruction, the application
of electroanalgesia was started.

Figure 5. The scar caused after reconstruction of the knee before
mobilizing to elasticize it and improve functionality.

postoperative period and during the first month after surgery to
enable progressive walking with the technical help of 2 crutches.

One week after the reconstruction, the patient began a proto-
col adapted for the rehabilitation of the ACL and PT that con-
sisted of the application of electroanalgesia (Figure 4), cryo-
therapy, passive-assisted mobilizations of the affected knee,
passive mobilizations of the patella, active mobilizations of the
hip and ankle of the injured lower limb, stretches and glob-
al massage of the entire musculature, and manual therapy of
the healthy lower limb. The protocol was always administered
without causing pain.

Once the wound had healed, mobility work was done over the
scar (Figure 5) and non-weight bearing proprioception exercis-
es in and out of a pool were added to the program (Figure 6).

Isometric exercises were done working with closed kinetic
chains, exercising the core muscles, and electrostimulation
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Figure 6. Non-weight-bearing proprioception exercises in a pool
to improve joint mobility without overloading the
repaired structures.

was applied to the quadriceps and hamstrings, progressing
gradually toward running and specific stretches, all aimed to-
ward preparing the patient for a return to professional sport.

In each physiotherapy session, the increase in temperature and
local inflammation were controlled. If they increased slightly,
the following session involved less joint movement and the
work was focused on the scar and core training. The evolu-
tion of joint mobility is shown in Table 1.

Eight months after surgery, the patient had an episode of me-
chanical arthritis, which forced him to reduce his physical activ-
ity, without stopping physiotherapy. He required an arthrosco-
py with synovectomy to resolve this complication, a procedure
that was performed in the ninth month after surgery.

Thirteen months after the reconstruction surgery, the patient
returned to professional handball without experiencing fur-
ther complications, and his progress continued to be moni-
tored for a total of 24 months. Table 1 shows the evolution of
the patient’s active and passive mobility during this period.

Discussion

The reconstruction of both structures, the ACL and PT, in a sin-
gle surgical procedure would appear to be the correct decision
for professional sports players, as it reduces recovery times
and allows the patients to return to competition earlier than
they would after a 2-stage surgical procedure [7].

In cases of the complete rupture of the PT and ACL, surgical re-
pair of the PT in the cases described by Kim et al [16], Giilabi et
al[10], Chiang et al [14], Vega et al [17], and Costa-Paz et al [4]
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Table 1. Patient’s weight and joint mobility of the knee. Assessments were performed monthly during the 13 years of follow-up.

Prone and Prone and  Sitting Sittingand Supine Supine and Supine Supine and

Weight active passive and active passive and active passive and active passive
(Kg) flexion flexion flexion flexion extension extension flexion flexion
) ©)

June 2004 79.5 920 920 920 920 -22 0 40 40
CAugust2004 811 100 03 08 o 8 o N 78
| September2004 | 855 130 139 14 129 o o 128 128
October 2004 4 838 130 4o o 130 o o 40 40
 November 2004 | g61 122 135 10 42 o o 138 40
' December 2004 | 855 135 4 127 46 o o 46 46
January 2005 869 135 150 128 46 o o 4s 45
February 2005 g7 13 150 128 46 o o 4s s
March2005 872 100 2 09 g o o 07 1o
CApril200s 872 128 4 15 138 o o 40 40
May200s 874 120 131 108 120 o o 130 130
une2005 4 876 122 131 1o 125 o o 132 132
2005 879 130 4o 12 135 o o 138 139
August2005 4 877 124 130 4 130 o o 132 132
September 2005 g 140 150 120 40 o o 40 40
COctober2005 4 g01 125 40 s 135 o o 43 s
 November 2005 g 12 138 o 130 o o 130 130
 December 2005 | 82 110 130 05 129 o o 134 135
january 2006 4 g01 115 132 08 130 o o 135 135
February 2006 g0 118 134 12 135 o o 139 130
March2006 g 121 132 s 135 o o 138 138
CApril2006 g 17 136 2 136 o o 137 137
May2006 82 115 136 s 134 o o 138 135
june2006 g9 115 135 4 135 o o 136 137
une2007 g 117 135 s 135 o o 136 137
une2008 4 g1 117 134 s 135 o o 137 136
june2009 g 115 134 4 135 o o 136 137
une2010 g 117 135 4 135 o o 137 135
Cune201 802 117 135 4 135 o o 136 137
une2012 g1 116 134 s 135 o o 136 136
Cune203 g 115 135 1na 136 o o 136 137
june2014 g8 117 135 s 135 o o 135 137
une201s 82 116 136 4 135 o o 136 136
june206 g 116 135 4 135 o o 136 137
Cune207 g 115 135 1a 135 o o 136 137
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was performed using a primary or end-to-end suture of the PT
(Krackow suture technique). In our case, the same procedure
was performed on the PT, and a support was made using ad-
ditional tissue from the semitendinosus and gracilis muscles
(used to create the ACL graft) in the same way as in the cases
described by Vega et al [17] and Glabi et al [10]. Moreover, in
our case, a platelet growth factor was applied during surgery
together with the aforementioned support. The repair of the
PT was reinforced using a figure-eight wire suture acting as
a cerclage, as used in 4 of 21 (19.0%) of the cases described
by Matthews [1]. As with our patient, 3 of the patients men-
tioned by Matthews required secondary surgery to extract the
cerclage wire due to pain and interference with the function of
the knee. In the case described by Chiang et al [14], the post-
operative complication occurred in the same month as the first
surgery and also required the removal of the cerclage wire.

Regarding the graft used to reconstruct the ACL, Romanini et
al [18] stated that autografts are preferrable to allografts de-
spite the fact that the first option is associated with high donor
site morbidity and requires longer surgical intervention [19].
Allografts are associated with a high risk of rejection and in-
fectious disease transmission, as well as with financial compli-
cations and/or tissue availability problems [20]. For these rea-
sons, an autograft was used in our case, as it was by Giilabi et
al[10], Chiang et al [14], Vega et al [17], and Costa-Paz et al [4].

The decision to perform the reconstruction so soon after the
injury occurred was based on the fact that in elite sports the
shortest possible recovery time is essential.

Moreover, repairing the PT as quickly as possible is crucial to
obtain an optimal functional result [21,22]. Also, according to
Kim et al [16], proceeding in this way prevents complications,
such as persistent quadriceps atrophy, formation of scar tis-
sue, and degeneration of the torn ends of the tendon, and it
prevents future complications related to a prolonged period
of knee instability [10,11,14,16,17].

The decision to perform a single-stage surgical intervention
must consider various factors, such as the tendon graft avail-
ability, condition of the soft tissues, patient’s activity level,
and experience of the surgeon [4].

Our patient was advised that the surgery was a complex in-
tervention and the subsequent physiotherapy would be com-
plicated because the treatment objectives for each of the in-
jured structures were so opposed [2,13,14].

Regarding the fitting of a brace immediately after surgery,
Giilabi et al [10], Chiang et al [14], Vega et al [17], and Costa-
Paz et al [4] immobilized with the knee completely extended.
In our case, immobilization was with a flexion angle of 30°.
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Using their knowledge of the physiotherapy procedures nec-
essary for the recovery of either the ACL [23] or PT [24] in iso-
lation, the physiotherapist must adapt the treatment pro-
gram for a patient who has undergone a simultaneous repair
to both structures to deliver the greatest benefits and reduce
risk as far as possible, because the structures have such op-
posing postoperative needs.

The specific rehabilitation protocols were not clearly reported
for most of the cases included in this systematic review [7].
The conflicting rehabilitation protocols can increase the risk of
complications following surgery, especially stiffness [7]. That is
why joint mobility is so important and necessary. Postoperative
protocols for the PT were variable, specified by each surgeon,
and carried out by multiple physical therapists [25].

According to Watson et al [8], physical therapy should also in-
clude ipsilateral quadriceps strengthening; however, open-chain
exercises are to be avoided for the first 4 months. Patients
can return to high impact activities like running at 6 months.

In our case, we already started with a 30° flexion, reinforcing
the PT with a cerclage; therefore, the gain in degrees was great-
er than that indicated by Watson et al [8] (Table 1).

In our patient, his knee was immobilized for a month after sur-
gery, and the immobilization was alternated with periods of phys-
iotherapy, which began a week after surgery and focused on the
circulation and scarring of the knee, in addition to patella mobility.

One week after the reconstruction, our patient began a proto-
col adapted for the rehabilitation of the ACL and PT, consisting
of the application of electroanalgesia and cryotherapy, passive-
assisted mobilizations of the affected knee, passive mobiliza-
tions of the patella, active mobilizations of the hip and ankle of
the injured lower limb, stretches and global massage of the en-
tire musculature, and manual therapy of the healthy lower limb.
The therapist always complied with the “no pain” therapy, and if
the temperature increased and remained for more than 24 h or
if the joint became inflamed, the workload was reduced. Once
the wound had healed, further exercises were added to the pro-
tocol: non-weight-bearing proprioception exercises in and out
of a pool, isometric exercises in closed kinetic chains, working
the core muscles, and application of electrostimulation to the
quadriceps and hamstrings, progressing gradually toward run-
ning and specific stretches (Table 1). All exercises were aimed
toward preparing the patient for a return to professional sport.

The principal parameter for proper joint stability is joint mobil-
ity. The mobility gain of the knee in flexion and extension was
our priority so that we could progress to working on building
strength with minimal risk of injury and creating proper joint
stability [2,13,14].
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Six months after surgery, the stability of the knee was com-
plete, with the patient being able to make painless changes
in direction, rhythm, and speed of movement. The patient re-
turned to training with his teammates 11 months after sur-
gery (Table 1).

He returned to professional handball 13 months after surgery,
without any relapse. Monitoring the progress of the patient’s
recovery continued during the 24 months after surgery and
then annually for a further 11 years.

The years after surgery did not reveal any significant clinical
complications, and the patient maintained his joint mobili-
ty ranges (Table 1). No arthrofibrosis or low patella occurred,
with the patella remaining in its proper position.

One limitation of this study is that, although we conducted
exhaustive monitoring of the patient’s progress during the
first 2 years after surgery, such close monitoring could not
be continued during the subsequent 11 years of competition
because the patient changed clubs; however, communication
with him was maintained.
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Conclusions

Single-stage reconstruction of the PT and ACL in an elite-lev-
el athlete facilitated the continuation of his performance at
the highest level of sport. To the best of our knowledge, this
is the only published case of a PT and ACL reconstruction in
a single-stage surgical procedure that resulted in the patient
making a full return to playing handball in Spain at an elite
level. The case has important implications for sports medicine
and sports physiotherapy.

The physiotherapist must adapt a “no pain” treatment pro-
gram for a simultaneous repair of both structures, the PT and
ACL, because they have such opposing postoperative needs.
In our patient, we found none of the main postoperative com-
plications, such as low patella, arthrofibrosis, and limited knee
flexion, during his 13 years in competition.
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