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ABSTRACT

Background: Anterior cruriate ligament (ACL) injury is one of the most common cases
in knee injury. Inadequate pain management will cause a decrease in quality of life, daily
living abilities, increase hospitalization costs, and progressively causing chronic pain.
Selection of inappropriate peripheral nerve block (PNB) can reduce range of movement
ROM. Abductor canal block (ACB) is expected to facilitate adequate analgetic, improve
early mobilization and ambulation, reduce the risk of post operative nausea vomiting
(PONYV), and needs for other analgetics

Case: A 21-year-old male patient with a diagnosis of ACL rupture knee (S) who will be
performed anterior cruriate ligament recontruction (ACLR) procedure with physical status
ASA 1I, premedication ondancentron 4 mg and dexamethasone 5 mg intravenously.
Regional anesthesia subarachnoid block, at L3-L4 interspatium with bupivacaine
hyperbaric 0.5% 15 mg and fentanyl 25 mcg as the adjuvant for subarachnoid block.
Adductor canal block using ultrasound guide using 20 ml levo bupivacaine 0.25%. The
outcome assessed using nurmmeric rating score (NRS), PONV, rescue analgetics, and
ambulation score which includes: time up to go (TUG) with partial weight bearing, s-CST,
5xSST, 6 WMT straight leg raising (SLR) assessed at more than 48 hours.

Discussion: PNB is proven to be reliable and effective for postoperative pain control,
ambulation, rehabilitation and mobilization are also faster, adequate pain control will
facilitate early mobilization and prevent side effects related to prolonged immobilization.
Adductor canal block is a good modality as an adequate analgetic, the use of ACB can
reduce use of rescue analgetic, reduce the incidence of PONV and support early
mobilization.

Conclusion: ACB in ACLR can facilitate adequate analgesia, does not require other
rescue analgetics, reduce the incidence of PONV, and improve the ambulation as well as
avoid other complications.
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INTRODUCTION

Anterior cruciate ligament (ACL) injury
is one of the most common ligament
injury cases in the lower extremity, with
120,000 incidents had shown per year in
United States. The incidence of in ACL
ruptures in global is estimated to range
from 30 to 78 per 100,000 person-years
16 arthroscopic ACL repair (ACLR) is
one of the techniques, although
arthroscopic (minimally  invasive
surgery) postoperative pain can still
occur especially from the tissue of graft
origin.!

Adequate pain  management will
facilitate early mobilization and prevent
side effects related to prolonged
immobilization.!® The ideal analgetic
post limb surgery is to choose a modality
that can reduce the need for other rescue
analgesia, promote early mobilization,
and facilitate knee range of motion
(ROM).?

A wide variety of pain management
including pharmacological and
nonpharmacological have been used.
Multimodal analgesia, local anesthesia
peripheral nerve  block  (PNB),
intraarticular injection and neuroaxial
blockade are used for adequate pain
management with their respective
negative effects.?

Inadequate pain management will cause
a decrease in quality of life, daily living
abilities, hospitalization costs increase,
and progressively cause chronic pain.
Inappropriate PNB selection can reduce
ROM of  quadriceps femoris
contractions.?

Various studies have shown Intravenous
analgesia has effects such as nausea and
vomiting, increased length of hospital
stay, and inferior to PNB such us femoral
nerve block and adductor cannal block in
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post operative analgesia anterior cruriate
ligament repair. Various literatures states
that postoperative PNB that can be done
in ACLR cases are femoral nerve block
(FNB) and adductor canal block (ACB).
ACB is a block performed in the mid-
lower extremity while maintaining the
motor ability of the quadriceps femoris
muscle when compared to FNB, the
quadriceps femoris muscle is very useful
for early mobilization in ACLR
recovery.*

ACB is a fairly easy to apply and reliable
technique, performed by injecting local
anesthesic in the adductor canal under
the sartorius muscle where there is a
saphenous nerve and femoral artery, the
saphenous nerve innervates the lower
leg, ankle.’ The selection of ACB in this
case as an analgetics modality in ACLR
is expected to facilitate adequate
analgetics, increase early mobilization
and ambulation, reduce the risk of post
operative nausea vomitus (PONV),
reduce the need for other analgetics, so
that it will reduce hospital costs, improve
the quality of life of patient.

CASE

A 2l-year-old male patient with a
diagnosis of ACL knee rupture (S) who
will undergo an ACLR procedure with
The American Society of
Anesthesiologists (ASA) II physical
status. Patient came with complaints of
pain in the left knee, no allergies were
found, no history of previous illness was
found, drug consumption was denied.

Physical examination results obtained,
pulse rate 83 times per minute regular,
blood pressure 110/70 mmHG, with
oxygen saturation 99%. Airway,
breathing and circulation are clear, the
patient has limited ROM on the left
lower extremity, the results of laboratory
tests and thorax X-rays are within normal
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limits, Genue Ap/Lateral X-rays are
within normal limits (Figure 1).
Magnetic resonance imaging (MRI)
showed mild fluid collection mainly
concentrated in the suprapatellar bursa
and also intercondylar area, total ACL
rupture, bone bruise on the medial
condyle of the femur.

After a  thorough  perioperative
examination, the patient is explained
about the risks and complications of
anesthesia and has been examined by the
patient. The patient agrees to anesthesia,
the patient is prepared for surgery by
doing education, namely fasting for a 6-
hour meal, and drinking clear fluid 2
hours before surgery.

Premedication was performed with
ondancentron 4 mg and dexamethasone 5
mg intravenously. Anesthesia with
regional anesthesic subarachnoid block,
puncture was performed in interspatium
L3-L4, with spinocain needle size 27,
after confirmed with LCS that came out,
local agent anesthesic bupivacaine
hyperbaric 0.5% 15 mg and adjuvant
fentanyl 25 mcg injected into the
subarachnoid area. After the block is
confirmed successful, positioning is
carried out and the operation runs with a
duration of 1 hour 30 minutes.
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Postoperatively, ACB was performed
using ultrasound guidance with a 38 mm
6 MHz linear transducer and a 22G 100
mm regional needle, marker was
performed (Figure 3), the patient was
positioned supine, legs were flexed and
externally rotated, disinfection was
performed, the transducer was placed on
the anteromedial mid-thigh level side,
puncture position plane from lateral-
cemedial with femoral artery orientation.
When the needle tip appeared on the
anterior artery (Figure 4), 1-2 local
anesthetics were injected to confirm the
accuracy of the injection site. After
confirming there was no intravascular
injection by aspiration. 20 ml of
Levobupivacaine 0.25% was injected
(Figure 5). Multimodal analgesia was
performed by adding paracetamol 3x1
gram intravenously. The patient was
monitored  postoperatively in  the
recovery room for 2 hours and warded
for 3 days. During the treatment the
effectiveness of adductor canal block
was assessed using various parameters.
Monitoring the numeric rating score
(NRS) at 6, 10, 12, 24, 36, 48, 72 hours
postoperatively. The incidence of PONV
and other rescue analgetics (Table 1).
Ambulation ability was assessed using 5
indicators 48 hours after surgery (Table
2).

y
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Figure 4. USG ACB scanning
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Figure 5. Local anesthetic injection progress

Table 1. NRS, rescue analgesia, ponv output table

Hours NRS Rescue Analgesia PONV
6 2-3 Not performed Not found
10 2-3 Not performed Not found
12 2-3 Not performed Not found
24 2-3 Not performed Not found
48 2-3 Not performed Not found
72 1-2 Not performed Not found
Table 2. Ambulation output table

48 Hours 72 Hours
TuTG Partial < 20s Good <20s Good
Weigh Bearing Mobility Mobility
30 s-CST 5 Normal 6 Normal
5x SST 26 s Normal 20 s Normal
6WMT 50 m 74 m
SLR Negative Negative

DISCUSSION relatively easy and reliable method to

PNB in recent years is very popular
because it is proven to be reliable and
effective  for  postoperative  pain
management, ambulation, rehabilitation
and faster mobilization.'? it is very
important for patients. Returning to
sports activity is also very important for
athletes.”> ACB involves injection of
local anesthetic into the adductor canal
under the sartorius muscle and is a

block the saphenous nerve. This
technique is useful for postoperative
analgetics of the knee, foot or ankle and
infrapatellar.'3

Using a variety of short and long-acting
local anesthetics in various
concentrations, the duration of action is
generally influenced by the
concentration of the local anesthetic as
well as the volume injected. The duration
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of action can also be prolonged with
adjuvants such as epinephrine or
corticosteroids, such as dexamethasone.®
For this patient we used levobupivacaine
0.25% 20 cc.

ACB is a good modality as an adequate
analgetic.!" Target both the saphenous
nerve and the vastus medialis which
contributes to the innervation of the
posteromedial aspect of the knee. Local
anesthesia injection interrupt neural
conduction by inhibiting the influx of
sodium ion throught channles or
ionophores within neural membrane.!”
Various studies have shown that using
ACB in knee surgery can reduce the use
of opioids, other rescue analgetics and
reduce the incidence of PONV and
support early mobilization.'”

In line with the above theory, this patient
was observed for the presence of PONV
symptoms from the 6th hour to 72 hours
(Table 1) where the results were not
found symptoms in the entire
observation.

30% PONV is a side effect of anesthesia
and surgery. Spinal anesthetic and the
use of opioids as postoperative analgetic
modalities cause the risk of PONV if not
treated well. And will lead to many
postoperative complications such as
postoperative bleeding, delayed wound
healing, wound dehiscence, and
prolonged hospital stays.!?

PNB in theory can reduce PONV.!* With
PNB, the anesthesiologist can do
anesthesia with less or even without
opioid as an analgesic agent. As we
know, the use of opioid can increase the
the incidence of PONV. This case
supports the study where no PONV was
found due to the success of ACB
supporting to decrease the use of opioids,
in line with Jensrup et al., that the use of
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ACB reduces morphine consumption
during the course of mobilization.”
PONV due to neuroaxial risk is
anticipated with premedication
ondancentron 4 mg, dexamethasone 5
mg, and also hydration.

Postoperative pain was assessed using
NRS, starting from hours 6-72 (Table 1),
the results were mild pain in all
assessments. In line with the theory that
ACB is considered as the first choice
postoperative pain management in knee
surgeries, because it can reduce pain
without interfering with motoric skills.!3
This is because ACB only blocks the
innervation of several muscle, and with
right concentration it will only block the
motoric nerve fiber. So that, using ACB
as a post-operative analgesia should
improve the pain after knee surgery and
good for ambulation.

According to Umut et al., ambulation and
functional recovery after leg surgery
using adductor canal block is assessed
with several indicators. First, the timed
up and go test (TUG) with partial weight
bearing wich measures the time taken by
a person to get up from a chair to a chair
then walk a distance of 3 meters and
return to the chair. Second, the 30s-CST
test wich measures how many times in 30
seconds a person can rise from a full
sitting position to a standing position.
Third, the 5xSST test wich measures the
time it takes an individual to rise from a
full sitting position to a full standing
position 5 times. Fourth, the 6 WMT test
wich evaluates the distance that can be
traveled in 6 minutes. And the last,
straight leg raising (SLR) test wich is
assessed in the first 48 hours.’

The ACLR mobilization phase according
to Adams et al., consists of 6 phases,
where anesthesia plays a role in phase 1
immediate post operative (0-2 weeks
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post op) which begins with partial weight
bearing 15-50% of body weight?® If
analgesia is inadequate, the mobilization
will be hindered. The ability of patient’s
ambulation measured by 5 indicators.
Table 2 describes the patient’s
ambulation for each indicator showed
good ambulation, in line with research
conducted by Umut et al., whereas the
speed of ambulation is superior to
adductor canal block compared to
femoral nerve block and intravenous
analgetic modalities.’ Its statements
supports the research conducted by
Erdan et al., that ACB supports superior
ambulation, low pain scores, and high
patient satisfaction.!>

CONCLUSION

In this case, it was found that the use of
ACB in ACLR can facilitate adequate
analgesia, does not require other rescue
analgetics, reduce the incidence of
PONYV, and improve the ambulation as
well as avoid other complications.
Further research needs to be done on
ACB with outcome indicators as above.
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