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ABSTRACT

Introduction: Sports injuries in the anterior cruciate ligament of the knee are common and serious in
the field of sports and rehabilitation medicine. Objective: To observe the effect of early comprehensive
rehabilitation training on knee function recovery after anterior cruciate ligament reconstruction. Methods:
40 patients were randomly divided into observation group (n = 19) and control group (n = 21). The control
group received routine rehabilitation training and the observation group had water exercise added to their
intervention. The active knee flexion range, extension range, and Lysholm score were observed before and
3 months after rehabilitation training. Results: 3 months after training, the active knee flexion range and
extension range in the observation group were better than those in the control group (p< 0.05). Lysholm
score in the observation group (91.2 + 5.6) was higher than that in the control group (78.3 + 4.8), and the
difference was statistically significant (p< 0.05). Conclusions: Early systematic rehabilitation training can
reduce pain and swelling and improve the function of the knee joint after operation. Level of evidence II;
Therapeutic studies - investigation of treatment results.
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RESUMO

Introducdo: ferimentos no ligamento cruzado anterior do joelho sGo comuns e graves no campo do es-
porte e da medicina de reabilitacdo. Objetivo: Observar o efeito de um treino de reabilitagdo abrangente para
recuperar a fungéo do joelho depois de reconstrucdo do ligamento cruzado anterior. Métodos: 40 pacientes
foram divididos aleatoriamente em um grupo observacéo (n=19) e um grupo controle (n=21). Ambos os
grupos receberam treinamento de reabilitacdo de rotina, e o grupo observagdo recebeu também um treino
com atividades fisicas aqudticas. A amplitude da flexdo e da extensdo do joelho ativo e a pontuagdo na escala
de Lysholm foram avaliadas antes do treinamento de reabilitacdo e trés meses depois. Resultados: 3 meses
depois do treinamento, a amplitude da flexdo e da extenséo do joelho ativo no grupo observagdo estavam
melhores que no grupo controle (p<0,05). A pontuacéo na escala de Lysholm, para o grupo observacéo
(91,2 + 5,6), foi maior que para o grupo controle (78,3 + 4,8), com diferenca estatisticamente significativa
(p<0,05). Conclusées: Treino sistemdtico de reabilitacGo pode reduzir dor e inchaco e melhorar a fun¢do da
articulacdo do joelho apds operacdo. Nivel de evidéncia Il; Estudos terapéuticos - investigagdo de
resultados de tratamento.

Descritores: Articulacdo do Joelho; Ligamento Cruzado Anterior; Reabilitagdo.

RESUMEN

Introduccién: heridas en el ligamento cruzado anterior de la rodilla son comunes y graves en el campo del
deportey de la medicina de rehabilitacién. Objetivo: Observar el efecto de un entrenamiento de rehabilitacién abar-
cativa para recuperar la funcion de la rodilla después de reconstruccion del ligamento cruzado anterior. Métodos:
Fueron divididos 40 pacientes, de forma aleatoria, en un grupo de observacién (n=19) y un grupo control (n=21).
Ambos grupos recibieron entrenamiento de rehabilitacién de rutina, y el grupo observacion recibié también un
entrenamiento con actividades fisicas acudticas. La amplitud de la flexidn y de la extension de la rodilla activa y
la puntuacién en la escala de Lysholm fueron evaluadas antes del entrenamiento de rehabilitacidn y tres meses
después. Resultados: 3 meses después del entrenamiento, la amplitud de la flexidn y de la extensién de la rodilla
activa en el grupo observacion estaban mejores que en el grupo control (p<0,05). La puntuacioén en la escala de
Lysholm, para el grupo observacion (91,2 + 5,6), fue mayor que para el grupo control (78,3 + 4,8), con diferencia
estadisticamente significativa (p<0,05). Conclusiones: Entrenamiento sistemdtico de rehabilitacion puede reducir
dolor e inflamacion y mejorar la funcién de la articulacion de la rodilla después de la operacién. Nivel de evidencia
II; Estudios terapéuticos — investigacion de resultados de tratamiento.

Descriptores: Articulacion de la Rodilla; Ligamento Cruzado Anterior; Rehabilitacion.
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INTRODUCTION

Anterior cruciate ligament injury of the knee is a common and
serious sports injury of the knee joint, and is a common disease in the
field of sports and rehabilitation medicine." Improper treatment is likely
to lead to knee instability, articular cartilage and meniscus injury, and
even secondary osteoarthritis, which seriously affects knee functional
activities and significantly reduces the quality of life of patients.? At
present, arthroscopic ACL reconstruction is commonly used in clinical
practice.® Arthroscopic ACL reconstruction is the preferred method for
improving instability after ACL fracture, this technology can accurately
restore the stability of the knee joint, with the advantages of less surgical
trauma, short duration of surgery and quick postoperative recovery.*
Effective postoperative rehabilitation training can further consolidate
the surgical effect and promote the recovery of knee function, however,
non-standard functional exercise will lead to relaxation or elongation or
even fracture of the ligament after reconstruction, which will make the
ligament unable to play its due function and directly affect the surgical
effect> So early rehabilitation training is very important. Water exercise
therapy can improve the rehabilitation effect of knee osteoarthritis.
From August 2013 to September 2015, the rehabilitation department
of our hospital performed water exercise intervention on 19 patients
after anterior cruciate ligament reconstruction of knee joint, with good
results, the report is as follows.”

METHOD
Object

Sixty patients who met the inclusion and exclusion criteria were
divided into observation group (n = 30) and control group (n = 30)
according to the random number table. 20 patients were dropped off
during the study, and 19 patients were actually enrolled in observation
group and 21 patients in control group. Observation group: 11 males,
8 females; Age: 20-- 54 years old, mean age: (28.67 + 6.37) years old;
There were 5 cases of traffic accident injury, 6 cases of high fall and 8
cases of sports injury. Acute injury in 12 cases, old injury in 7 cases; 11
cases were reconstructed with autogenous tendon and 8 cases with
allogeneic tendon. Control group: 12 males and 9 females; The average
age was (27.67 + 5.37) years. There were 7 car accidents, 6 high falls
and 8 sports injuries. Acute injury in 13 cases, old injury in 8 cases; 11
cases were reconstructed with autogenous tendon and 10 cases with
allogeneic tendon. There was no significant difference in general data
between the two groups (P> O. 05), indicating comparability.

Rehabilitation methods

The control group

Routine rehabilitation training was adopted, that is, nurses assisted
rehabilitation therapists to exercise patients'affected limbs. At the initial
stage of rehabilitation training (2----4 weeks after surgery), knee flexion
training was performed in sitting position, and the range of motion of
knee joint was maintained from 0to 110., 15 min/time, 2 times/day, lasted
until discharge; Muscle strength training, straight leg raising, stopping and
lowering training, 15 min/time, 2 times/day, continued until discharge.
In the middle stage of rehabilitation training (5-8 weeks after surgery),
the initial training method of rehabilitation training was continued, and
the range of motion of knee joint was maintained at 0-120. 6 weeks after
the operation, squatting exercise was started, 15 min/time, twice/day,
and continued until discharge. Proprioceptive training was increased
8 weeks after the operation, such as power bicycle riding (15-20 rain/
time, 2 times/day), balance instrument exercise (15-20 min/time, 2 times/
day), and continued until discharge. Later stage of rehabilitation training
(9 weeks after surgery and before discharge), life function training, such
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as washing face, eating, toilet training; Strengthening joint stability
training, such as up and down jump training, lateral jump training,
15"--20 min/time, 2 times/day, continued until discharge. Supplemen-
tary physical therapy, such as continuous passive activity meter of knee
joint, low-frequency therapy only and wax therapy, was given from the
beginning of the training, and 1 to 2 kinds of supplementary physical
therapy were selected every day, with a total of 20 rain each time, twice
per day, until the discharge®

Observation group
Water exercise was added to the control group.

Method of underwater movement

Water sports to the affected limb training. Underwater sitting knee
holding exercise (suitable for the early stage of rehabilitation training)
:Generally passive buckling angle is greater than 90°, active buckling
up to 90°, gradually reaching the passive buckling Angle of 110°~
120°, active flexion reached 110, underwater resistance training of
knee bend was performed 40 times/set, 3 times/day, and continued
until discharge. Parallel bar training (suitable for early rehabilitation
training) : Step by step, one-leg weight bearing training, center of
gravity transfer training, walking training, walking speed <60 steps/
rain, walking for 3-5 min/time, 3 times/day, until discharge. Water trai-
ning (suitable for the middle and late stage of rehabilitation training),
such as lower limb drafting, squat, heel raising, lateral knee flexion
and extension when standing on one foot, and squat on one leg, was
performed for 3-5 min/time, 3 times/day, and lasted until discharge.
Water jumping and swimming training (suitable for the middle and
later stages of rehabilitation training) : Water jumping, up and down
3-5 min/time, 3 times/d, lasted until discharge; Swimming training
was performed according to the patient’s usual swimming style, 5
to 10 min, 3 times a day, and continued until discharge. The water
exercise process follows the principle of step by step, from easy to
difficult, from passive to active, and the training intensity should be
acceptable to patients.’

RESULTS

The comparison of Lysholm score, active knee flexion range and
active knee extension range between the two groups before and after
rehabilitation training is shown in Table 1.

Comparison of knee function recovery between the two groups
before and after training. Before training, there was no statistical signi-
ficance in Lysholm knee score and knee flexion and extension between
the two groups (P>0.05). After training, Lysholm knee score and knee
flexion and extension in both groups were significantly higher than before
training, and the observation group was higher than the control group,
the difference was statistically significant (P<0.05). (Table 2)

Table 1. Comparison of postoperative VAS scores between the two groups.

Group Preoperative Postoperative 3 d T P
The control group 757 £141 543 +132 6.609 | 0.000
Observation group 762 £1.36 428 +1.15 10.721 | 0.000
t 0.140 3.598
p 0.445 0.000

Table 2. Comparison of knee function recovery between the two groups before
and after training.

Group Time Knee score | Knee flexion and extension
The control | Before the training | 4236 +5.18 16.07 + 2.83

group After the training | 62.65 £7.61 4655+ 6.13
Observation | Before the training | 42.67 £ 6.03 16.69 +3.12

group After the training | 75.77 +6.82 69.25 +7.87
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The lateral knee flexion angle of 3 patients with anterior crucia-
te ligament reconstruction was selected as a statistical index, and
the changes before and after rehabilitation training were shown in
Figure 1 and Figure 2.

DISCUSSION

The repair and reconstruction of anterior cruciate ligament injury
has always been an important research topic in the field of orthopedics
and sports trauma, because postoperative patients often suffer from
knee pain, edema and knee dysfunction, if not timely treatment and
treatment, will lead to a series of sequelae. Studies have shown that the
load added to the ACL during rehabilitation is actually not very large, and
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Figure 1. Changes in blood pressure before and after the exercise prescription of
the exercise group.
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Figure 2. Changes in passive knee flexion angle of affected subjects during
rehabilitation.

early activity can stimulate the graft for remodeling, without affecting
the stability of the joint and restoring the function of the original joint
in advance. Muscle strength training, such as knee extension caused
by quadriceps muscle contraction alone, simultaneously causes tibia
to move forward, thereby increasing the tension of statically stable
structure, pulling ACL graft, and increasing tibiofemoral joint stress.
Therefore, the early postoperative hip, knee and ankle joints should be
active at the same time, and the antagonistic muscle groups of joints
should contract cooperatively to simulate the normal joint activity mode,
without causing the movement of tibial condyle, and the muscle strength
training effect of quadriceps femoris and diaphragmatic cord muscle
is significantly improved.'® Therefore, it is very important to give early
comprehensive rehabilitation training to patients after surgery. Anterior
cruciate ligament injury of knee joint after ligament reconstruction,
microcirculation was affected by vascular injury, dilation, hyperemia
and formation of micro-thrombs, and local inflammatory infiltration,
the colloid osmotic pressure between the tissues around the injury site
increases, and it is easy to form edema, at the same time, edema and
inflammatory substances will stimulate the peripheral nerve to produce
pain, affecting the postoperative rehabilitation exercise of patients. The
results of this study showed that VAS score of the observation group was
significantly lower than that of the control group three days after surgery.
Lysholm knee score and knee flexion and extension were significantly
higher than those in the control group.

CONCLUSION

This is because early rehabilitation training is the key to maintaining
joint stability after ligament reconstruction. Cold therapy and wax therapy
immediately after surgery can not only shrink blood vessels and reduce
the permeability of blood vessel wall, it can also reduce the conduction
of pain signals. In the case of edema and pain relief in patients, elec-
troacupuncture, acupuncture therapy and massage can dredge the
meridians, improve the effect of rehabilitation exercise, and promote
the recovery of patients'knee joints. In conclusion, early comprehensive
rehabilitation training can improve the knee function score and reduce
the pain score of patients after anterior cruciate ligament reconstruction,
and its effect is better than that of conventional rehabilitation training.
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