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ORIGINAL ARTICLE

Frequency of anterior knee pain following anterior cruciate
ligament reconstruction with bone-tendon-bone autograft
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Abstract

Introduction. Anterior cruciate ligament (ACL) injury is a common condition worldwide, and one of the
surgical techniques used to treat it is arthroscopic reconstruction with bone-tendon-bone (BTB) autograft.
However, this technique can result in complications such as anterior knee pain, but its prevalence in
Colombia is currently unknown.

Objective. To establish the frequency of anterior knee pain after ACL reconstruction using BTB autograft
in patients operated on over a 4-year period at the Hospital San José in Bogota, Colombia.
Methodology. Descriptive study performed in patients diagnosed with ACL injury and taken to ACL
reconstruction surgery using BTB autograft between January 2014 and December 2017. A telephone survey
and a clinical assessment were performed to characterize pain in patients presenting with this symptom.
Data are described using absolute and relative frequencies, as well as medians and ranges.

Results. A total of 257 patients were included, most of whom were male (87.5%) and young adults (42.4%).
The prevalence of anterior knee pain was 11.6%. Moreover, none of the patients operated on in 2014 had
anterior knee pain at the time of assessment (at 4 or more years of follow-up).

Conclusions. ACL reconstruction using BTB autograft is a surgical technique that offers outstanding
outcomes in terms of functional scales and knee stability. The frequency of anterior knee pain was lower
than reported in other studies and was more frequently located at the donor site (lower pole of the patella
and anterior tibial tuberosity).

Keywords: Anterior Cruciate Ligament; Anterior Cruciate Ligament reconstruction; Patellofemoral Pain;
Bone-Patellar Tendon-Bone grafts (MeSH).

Resumen

Introduccidn. La ruptura del ligamento anterior cruzado (LCA) es una condicion frecuente a nivel global
y la reconstruccidn artroscopica con autoinjerto de hueso-tendon-hueso (HTH) constituye una de las
técnicas quirdrgicas para su tratamiento. No obstante, esta técnica puede generar complicaciones como
dolor anterior de rodilla. Actualmente, se desconoce su prevalencia en Colombia.

Objetivo. Determinar la frecuencia de dolor anterior de rodilla luego de la reconstruccion de LCA con
autoinjerto HTH en pacientes operados en un periodo de 4 afios en el Hospital San José en Bogota, Colombia.
Metodologia. Estudio descriptivo realizado en pacientes con diagnostico de ruptura del LCA llevados a
cirugia de reconstruccion de este ligamento mediante HTH entre enero de 2014 y diciembre de 2017.
Se realiz6 una encuesta telefonica y, en los pacientes con dolor, una valoracion clinica para caracterizar
dicho dolor. Los datos se describen usando frecuencias absolutas y relativas, asi como medianas y rangos.
Resultados. Se incluyeron 257 pacientes, la mayoria de los cuales eran hombres (87,5%) y adultos jovenes
(42,4%). La prevalencia del dolor anterior de rodilla fue 11,6%. Ademas, ninguno de los pacientes operados
en 2014 present6 dolor anterior de rodilla en el momento de la valoracion (a 4 o mas afos de seguimiento).
Conclusiones. La reconstrucciéon del LCA mediante HTH es una técnica quirtirgica que ofrece excelentes
resultados en términos de escalas funcionales y estabilidad de la rodilla. La prevalencia de dolor anterior
de rodilla fue inferior a la reportada en otros estudios y se localiz6 con mayor frecuencia en el sitio
donante (polo inferior de la rotula y tuberosidad tibial anterior).

Palabras clave. Ligamento Cruzado Anterior; Reconstruccion del Ligamento Cruzado Anterior; Dolor
Patelofemoral; Injertos Hueso-Tendén Rotuliano-Hueso (DeCS).
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Introduction

Rupture of the anterior cruciate ligament (ACL) is an injury commonly reported
worldwide that causes anterolateral rotatory knee instability and alters its biomechanics,
changing its center of rotation during walking and sports activities.! Consequently, this
injury impacts the sports performance and daily activities of the patients who suffer
from it. It has also been described that ACL injury can lead to meniscal and chondral
lesions if not treated in a timely manner.>?

Arthroscopic ACL reconstruction is widely accepted as the treatment of choice for
anterolateral rotatory knee instability, with good outcomes in terms of knee stability
and return to sporting activities.* This surgical procedure is one of the most common in
the field of orthopedics. According to estimates, 250 000 procedures are performed in
the United States every year, making it the sixth most common arthroscopic procedure
in that country.® This might be explained by the patients’ desire to return to their
daily activities and obtain sports results as soon as possible.

The type of graft that should be used in ACL reconstruction has been a topic of debate
among surgeons over the last few decades, and several studies have been published offering
recommendations, although they may be contradictory.® One option for ACL reconstruction
is bone-tendon-bone (BTB) autograft, which offers adequate results in terms of knee
function and stability. Due to its strength, consolidation rate, and stable fixation, this
type of graft has become the standard method for ACL reconstruction in recent years.*

One of the complications of ACL reconstruction using the BTB technique is anterior
knee pain, with a frequency ranging from 14% to 25% as reported in the literature.?*°
However, according to a randomized controlled trial with a 15-year follow-up conducted
by Webster et al.,® the prevalence of this type of pain may be similar to that associated
with other ACL reconstruction techniques.

Although anterior knee pain has not been defined as a criterion for ACL reconstruction
failure, this symptom has been described as one of the reasons for not indicating the
use of the BTB technique in certain patients.* In addition, several hypotheses have
been proposed to explain the causes of anterior knee pain after ACL reconstruction,
such as the shape and size of the graft, paratenon closure, rehabilitation schedule,
quadriceps or hamstring condition, and presence of knee extension deficits prior to
surgery; however, none of these variables has been identified as the sole cause of pain.*'!

In view of the foregoing, the objective of this study is to establish the frequency of
anterior knee pain after ACL reconstruction using BTB autograft in patients operated
on over a 4-year period at the Hospital San José in Bogota, Colombia.

Methodology
Study type and population

Descriptive study performed on patients with a diagnosis of anterolateral rotatory
knee instability caused by ACL rupture, who were taken to ACL reconstruction surgery
at the Hospital San José between January 2014 and December 2017 using the BTB
technique, which is described in the following subsection.

Exclusion criteria considered variables that impact the postoperative outcome of a
patient diagnosed with an ACL injury, namely:

- Being <16 years old or >60 years old.
+ Having chondral lesions, meniscal lesions, or ligament injuries other than the ACL injury.
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- Having patellofemoral or femorotibial joint alignment problems.

- History of anterior knee pain prior to injury.

+ Having knee osteoarthritis (patellofemoral, femorotibial, or tricompartmental).
+ Refusal to participate in the study.

ACL reconstruction surgery using the BTB technique at Hospital San José

The BTB surgical method developed at our institution has been improved by our sur-
geons over time. This technique is characterized, firstly, by making only one incision of
approximately 4-5cm in length starting 1cm distal to the inferior pole of the patellain a
caudal direction (Figure 1), thus avoiding the need to make a double incision and allowing
the graft to be taken and mobilized through the tibia by means of the same incision.

Figure 1. Incision of approximately 4-5cm in length in the anterior side of the knee.
Source: Image obtained during the study.

Secondly, harvesting the bone graft from the tibia, which is usually 20mm long,
makes it possible to take advantage of the remaining tissue after remodeling the bone
plug to place the graft in the defect located in the patella (Figure 2A and 2B).

Figure 2. A) Bone defect in the patella after graft harvesting. B) Bone defect in the patella replaced with
autograft obtained in the preparation of bone plugs.
Source: Image obtained during the study.
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Thirdly, an oscillating saw is used to harvest the graft from the patella (Figure 3A and 3B),
trying to avoid the use of chisels or osteotomes, as they may cause bone or cartilage contusions
in this bone segment.

Figure 3. A) Graft harvesting with oscillating saw. B) Bone-tendon-bone graft harvested using an oscillating
saw.
Source: Image obtained during the study.

Moreover, at the end of the technique, the paratenon is sutured as an independent plane,
and the decision whether or not to close the patellar tendon defect is at the surgeon’s
discretion (Figure 4).

Figure 4. Independent tendon and paratenon closure.
Source: Image obtained during the study.

In the present study, all patients were discharged on the same day that ACL recons-
truction was performed. Finally, after discharge, a generalized rehabilitation plan was
implemented, enabling patients to meet certain knee functionality and stability goals
within a given time. Adherence to this rehabilitation plan and the achievement of the
objectives was verified in postoperative follow-ups.

Procedures and variables
Once the patients were selected based on the inclusion and exclusion criteria, their

medical records were reviewed to obtain data regarding their sex and the date the
surgery was performed. Furthermore, between September 2018 and September 2019,
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they were administered a telephone survey in which they were asked about their current
age, presence of anterior knee pain (closed question with yes or no answer options),
and resumption of their pre-injury work and sports activities. A clinical evaluation was
performed on those patients who reported anterior knee pain at the time of telephone
contact in order to obtain data on the characteristics of the pain, in particular its
location (pain in the patellar or tibial donor site, pain in the patellar tendon region, or
functional pain).

It should be noted that pain in the patellar tendon has been associated with the presence
of tendinitis after graft harvesting.'>!* Moreover, functional pain was defined as the
presence of pain when performing activities that increase pressure in the patellofemoral
area, such as standing up from a chair, doing squats, or uphill walking.™*

Statistical analysis

Data obtained were tabulated in a Microsoft Excel spreadsheet and described using
absolute and relative frequencies for qualitative variables, such as the presence and
location of pain, and medians and interquartile ranges for quantitative variables (age)
due to the distribution of the data. Statistical analysis was performed in the STATA 13
statistical software.

Ethical considerations

This research followed the ethical principles for conducting biomedical studies involving
human subjects established in the Declaration of Helsinki'® and the scientific, technical
and administrative standards for health research established in Resolution 8430 of 1993
issued by the Colombian Ministry of Health."”

Results

In total, 520 patients (520 knees) were taken to anterior cruciate ligament reconstruction
surgery between January 2014 and December 2017 at Hospital San José. After applying
the exclusion criteria, 257 patients (257 knees) were selected to participate in the study.

The majority of participants were male (87.5%), and the median age was 29 years
(interquartile range: 23-35 years). Also, most patients were in the 26-35 years age group
(42.4%), followed by 16-25 years (33%), 36-45 years (18.7%), and >46 years (5.9%) (Table 1).

Table 1. Demographic characteristics of study participants.

Variable Numb(ir:(;fsp;a;uents

Sex

Male 225 (87.5%)

Female 32 (12.5%)
Age in years, median (interquartile range) 29 (23-35)
Age group

16-25 years old 85 (33%)

26-35 years old 109 (42.4%)

36-45 years old 48 (18.7%)

>46 years old 15 (5.9%)

Source: Own elaboration.
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The frequency of anterior knee pain after ACL reconstruction using the BTB technique
was 11.67% (Table 2).

Table 2. Frequency of anterior knee pain after ACL reconstruction with BTB autograft by age group.

Age group
Presence of 36-45 years Total
pain 16-25 years old | 26-35 years old old >46 years old (n=257)
No pain 78 (91%) 94 (86%) 41 (86%) 14 (93%) 227 (88.33%)
Pain 7 (8%) 15 (13%) 7 (14%) 1 (6%) 30 (11.67%)

Source: Own elaboration.

Pain location was similarly distributed in the donor sites. Specifically, pain in the
inferior pole of the patella and in the anterior tibial tuberosity had a frequency of 43.3%.
Likewise, pain located in the area of the patellar tendon and functional pain had the
same prevalence (6.7%).

Although the majority of the study participants were men, no differences were observed
in the distribution of anterior knee pain between sexes, as the prevalence of pain was
12.5% and 9.3% in men and women, respectively. On the other hand, it was found that
patients who underwent surgery in 2014 did not present anterior knee pain at the time
of assessment (Figure 5).

. No pain . Pain

100.0%

75.0%

50.0%

25.0%

0.0%
2014 2015 2016 2017

Figure 5. Frequency of anterior knee pain after ACL reconstruction with BTB technique by year of surgery.
Source: Own elaboration.

Discussion

Anterior knee pain is one of the complications that should be considered when choosing
a surgical technique for ACL reconstruction. Several variables such as location of pain,
presence of knee extension deficit, quadriceps function, and time elapsed after surgery
should be considered among the causes of its occurrence.”!"!?
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In the present study, the prevalence of anterior knee pain was 11.6% in a sample of
considerable size (257 patients), a figure relatively lower than that reported in the world
literature, in which frequencies between 14% and 25% are described.>*%'° This could
be related to the improvement of the surgical technique in our hospital, since the data
obtained in the present study do not suggest that the other variables analyzed had an
incidence on the occurrence of pain. However, this type of research does not allow us
to confirm such a hypothesis.

Other studies have proposed techniques to reduce the incidence of pain after ACL
reconstruction by grafting the bone defects.'”'® Despite this, none of those studies have
focused on donor site pain and, moreover, no differences have been found in terms of
other complications such as re-ruptures or decreased arches of mobility demonstrated
on diagnostic imaging or functional scales.'®

The surgeons who were involved in this study routinely perform grafting of the
patellar defect resulting from graft harvesting. This could be one of the causes of the
reduction in the frequency of anterior pain identified in this study, since it has been
reported that bone defects resulting from graft harvesting in the patella may be related
to the appearance of anterior knee pain.”

The advantage of using the oscillating saw to harvest the graft from the patellar region,
both in sagittal and coronal cuts, is avoiding the use of chisels or osteotomes, as well
as the impact of the hammer. The surgeons who participated in this study suggest that
the use of the oscillating saw reduces the risk of bone contusions at the patella and
even patellar fractures.

On the other hand, age was not a variable related to the occurrence of pain; however, the
frequency of this symptom in the young adult group (26-35 years: 13%) was higher than in
other age groups. This could be related to other variables such as the patient’s activity since,
for example, some people with high functional requirements and workloads cannot follow
a complete rehabilitation program; these cases should be investigated in further studies.

Pain location is a determining variable in graft selection, as it has been reported that
the donor site may present pain on palpation.*'* The results of this study showed that,
indeed, pain on palpation of the donor site is more frequent than functional pain and
pain in the area of the patellar tendon (caused by tendinitis). This may be related to the
time of bone healing at the graft harvest site, which may explain the reason why anterior
knee pain was self-limiting and absent 4 years after surgery.

Establishing the characteristics of anterior knee pain is important when evaluating
this condition, given that it is not easy to differentiate among studies that distinguish
anterior knee pain from pain occurring at the donor site on palpation or from dysesthesia
of the infrapatellar branch of the saphenous nerve.*** During the course of this study, it
was found that some of the patients mistook dysesthesia for anterior knee pain. In this
regard, it should be noted that neuritis behaves differently from anterior knee pain in
terms of duration.

Although anterior knee pain on palpation at the donor site in cases that have undergone
BTB graft has been described as one of the weaknesses of this type of grafting, little
research has focused on the long-term follow-up of the results of this technique.® In
the present study, it was observed that anterior knee pain is self-limiting, that is, it
disappears some time after the procedure, so there would be no difference with respect
to the characteristics of pain reported in patients who have undergone operations
involving the use of other types of grafts.®

One of this study’s strengths is that it provides the literature with data on the frequency
of anterior knee pain after ACL reconstruction in the Colombian population, since there
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are few reports on the subject. Moreover, differentiating anterior knee pain from donor
site pain is highly relevant, as this aspect has been described as a confounder.?

Limitations of the study include not evaluating patient arches of mobility or intraope-
rative variables, such as tourniquet use, graft shape, and patellar tendon closure, aspects
that could impact the frequency of pain.*!' However, the results suggest that pain is
self-limiting and has no relationship with these variables.

Furthermore, the assessment of the impact of anterior knee pain on activities of daily
living is limited, as there is no objective method to quantify this aspect.’* Nevertheless,
in the present study, the intensity of anterior knee pain was evaluated by means of
visual analog scales, and the results indicate that this symptom did not hinder the
performance of everyday or professional activities.®

Finally, it is important to carry out analytical studies at a national level to relate intrinsic
variables of the local population to postoperative results, not only concerning the presence
and characterization of anterior knee pain, but also the functionality of the knee. Also,
these studies could establish the number of procedures performed in Colombia.

Conclusions

ACL reconstruction using BTB autograft is a surgical technique that offers excellent
results in terms of functional scales and stability. The prevalence of anterior knee
pain was 11.6%, which is relatively lower than other studies, and this pain was most
frequently located at the donor site, that is, the inferior pole of the patella and anterior
tibial tuberosity.

Despite not having evaluated variables that may impact the presentation of pain, it
can be inferred that pain is self-limiting and is not present 4 years after the surgical
procedure.

National studies and registries on this subject should be encouraged in order to know
the variables of the local population and of this technique that have an impact on the
postoperative outcome in the Colombian population.
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