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ABSTRACT

Background & Aims: Incidence of anterior cruciate ligament (ACL) tearing is especially high in athletes, and
reconstruction surgery is often required, associated with severe post-operative pain requiring active interventions. In
the present study we compared the continuous intravenous morphine infusion technique with femoral nerve block
regarding efficacy of pain management and patients’ satisfaction, so that the best post-operative pain management for
ACL reconstruction can be decided.

Methodology: We recruited 54 patients for this study and divided them randomly in 2 equal groups; Group-A
(continuous intravenous morphine infusion) and Group-B (femoral nerve block). Femoral block for coded subjects
was performed at the end of the surgery right before shifting the patient. For patients in the other group, catheter
was inserted for continuous infusion after extubation and transfer to recovery room. Pain intensity was assessed and
recorded in recovery service and right after complete consciousness, and then every 4 hours by trained nurses of the
department, using visual analogue scale (VAS). After complete consciousness and every 12 hours, patients’ satisfaction
from post-operative analgesia was questioned and recorded, using five Likert scale items. Post-operative complication
were recorded.

Results: The pain in Group-A (the continuous infusion pump group) at 20 and 24 hours after surgery was significantly
lower than Group-B (nerve block group) (p<0.05). Post-operative complications (especially nausea) in femoral nerve
block was lower.

Conclusion: Analgesic degree of nerve block is comparable with the impact of continuous infusion pump at least
during 20 hours after anterior cruciate ligament reconstruction surgery.
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INTRODUCTION

Anterior Cruciate Ligament (ACL) is one of major
ligaments that stabilizes the knee joint and is critical for
its stability duting running and sports activities.' Since
the incidence of ACL tearing is especially high in young
athletes, reconstruction surgery may be required in
physically active individuals.” Indirect repair of the antetior
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cruciate ligament is not very successful and Conservative
non-surgical treatment is not satisfactory in active people,
thus surgery is considered an effective treatment for those
Young people and those with a high excersise level who
need to return to the same level of activity.?

The majority of orthopedic patients experience post-
operative pain. Incidence of pain directly affects patients’

ANAESTH, PAIN & INTENSIVE CARE; VOL 18(3) JUL-SEP 2014


mailto:aramgol@gmail.com

quality of life in terms of patient physiology, psychology,
and social characteristics.

Severe pain not only causes discomfort and suffering,
but also prevents the patient from resuming his or her
daily activities, which can be of major socio- economic
relevance. Besides, insufficient postoperative pain therapy
may have a negative impact on perioperative morbidity and
mortality and decrease the postopetative quality of life.*

Pain is also one of the primary concerns of the surgeon
because of its close ties with clinical outcome and acute
postoperative patient well-being. Negative clinical outcomes
resulting from ineffective postoperative pain management
include deep vein thrombosis, pulmonary embolism,
coronary ischemia, myocardial infarction, pneumonia,
poor wound healing, insomnia, and demoralization
Associated with these complications are economic and
medical implications, such as extended lengths of stay,
readmissions, and patient dissatisfaction with medical
care.”®

During last few years, major breakthroughs with potential
to considerably improve the field of postoperative
analgesia have occurred and ate still in progress.” Advances
in the knowledge of molecular mechanisms have led
to the development of multimodal analgesia and new
pharmaceutical products to treat postoperative pain. Newer
postoperative patient-controlled analgesia (PCA) in ways
such as, regional, transdermal, and pulmonary, presents
another interesting opportunity of development.'™!! Local
anesthetic techniques and for the most part, peripheral
nerve blocks, are effective and safe if appropriate patient
selection is done and will be one of the foundations of
postoperative pain controlling.

At present, various methods of drug delivery are used,
of which intravenous catheters, epidural and peripheral
nerve block can be pointed.'?

Peripheral nerve blocks also have proven to be effective
in treating acute pain, thereby minimizing the requirement
for opiate analgesics."

Recently, femoral nerve block, both single-injection and
continuous modalities, proved effective postoperative pain
control in the lower extremity surgeries, it is a standard
analgesic intervention following total knee arthroplasty or

antetior cruciate repair in many centers.>”!?

Given that the degree of neural blockage is proportional
to the amount of local anesthetic, the anesthetic should be
injected as close to the nerve sheath as possible (but not
intraneuronal). However, its principal disadvantage is the
resulting motor weakness that may contribute to impaired

ambulation and rehabilitation.!>

The duration of single-injection femoral nerve block is
limited to last 12 to 24 hours (depending on the type of
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local anesthetic). Prolonged analgesia can be achieved
with continuous femoral nerve block. However, it requires
additional skill, time, and postoperative management, and
furthermore, the placement of femoral nerve catheter
involves the risk of infection and nerve injury. Although
femoral nerve block has gained popularity in orthopedic
surgery, some clinicians advocate that it should be
considered as a part of multimodal analgesia and not as a
single pain control modality because it does not block the
entire operative limb.'*"”

Since there is a need for the development of an evidence-
based approach to reliable, comprehensive, individualized
analgesic plans for specific surgical procedure, in the
present study we compared the continuous intravenous
morphine, administered via a continuous I'V infusion pump
with femoral block regarding efficacy of pain management
and patients’ satisfaction, so that the best post-operative
pain management for ACL reconstruction can be decided.

METHODOLOGY

The present study was designed as a randomized clinical
trial and was conducted on 54 ASA I&II patients from July
2012 to March 2014. The study protocol was approved by
local ethics committee of Hamedan University of Medical
Sciences and registered in Iran Registration of Clinical Trials
(IRCT) database under the ID: IRCT201402279014N27.

Inclusion criteria included Patients aged 12-70 years,
admitted to BESAT Medical Center for ACL open
reconstruction.

Exclusion criteria was; patients unwilling to participate
in the study; history of cardiovascular, renal or hepatic
disease; pre-existing allergies to local anesthetics; history of
drug abuse; Bilateral organ surgery, previous ileoinguinal
surgery (femoral vascular grafts, renal transplantation etc),
large ilioinguinal tumor or lymph node; femoral nerve
neuropathy; local or peritoneal infections, perioperative
complications and technical problems.

Sample size for each group was determined from the
formula:

N = (Zy+2)* [PL(1=P) + P, (1= Py)
B (P — Pp)?

An alpha level < 0.05 was considered to be statistically
significant. The power value was determined to be 80%,
with an assumed dropout rate of 20%. A former study
found a standardized difference of 0.8,!"'
_ (Z'-%)zéz thus, sample size of approximately 27
dZ
patients is obtained.

Accordingly 54 patients recruited in the study and were
divided in 2 equal groups; Group-A (continuous IV
infusion pump) and Group-B (femoral nerve block), using
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randomized blocks. Allocation proceeded by randomly
selecting one of the blocks of participants and assigning
the next block to study groups according to the specified
sequence.

The protocol, possible benefits and complications were
explained to each patient, and they all (for children under
18, a legal guardian) signed their informed consent forms
prior to operation.

Premedication with 2 mg midazolam and 0.3 mcg/kg
fentanyl was done according to the standard protocol
and anesthesia induction was petformed using 2 mg/
kg propofol. In addition 0.5 mg/kg atracutium was
administrated for muscle relaxation and ease of intubation.
Three minutes later, the patient was intubated with a cuffed
tracheal tube and anesthesia was maintained using 1.2%
Isofturane in 50% O, and 50% N,O. During the surgery,
fluid therapy was given according to standard protocols.

Femoral block for coded subjects was performed at the
end of the surgery right before exit. For patients in the
other group, continuous IV infusion catheter was inserted
after extubation and the patient transferred to recovery
room.

Femoral nerve block technique

After recovery from muscle relaxation, the patient was
placed in supine position and anatomic references (upper
anterior iliac crest, pubic tubercle, inguinal ligament,
and femoral artery) were located. Inguinal ligament was
localized between upper anterior iliac crest and pubic
tubercle. Femoral artery was touched and localized under
the ligament. Then, under the guide of ultrasound, the
needle was advanced at a 60 degree angle in a posterior and
cephalad direction. Stimulation of quadriceps muscle of
thigh is expressed with patellar twitches, medial and lateral
muscle twitches were also seen if the needle was too much
medial; or distal and lateral to center of the nerve. 25mg
bupivacaine 0.25% equal to 10 ml was injected. Femoral
block was confirmed by ultrasound if the nerve was totally
surrounded by anesthetic agent.

Continuous IV infusion pump insertion technique

Continuous infusion pump with 100 ml of volume was
used. 0.01 mg/kg morphine was diluted in 0.9% normal
saline, up to 100 ml and was administered at a constant
rate of 4 ml/h.

Pain evaluation method

Pain intensity was assessed and recorded in recovery
service and right after complete consciousness, and then
every 4 hours by trained nurses of the department, using
visual analogue scale (VAS), in which 0 represented no
pain, while 10 indicated worst possible pain.
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After being awake and achieving complete consciousness,
patients’ satisfaction from post-operative analgesia was
questioned and recorded every 12 hours, using five-level
Likert item. A Likert scale is the most widely used approach
to scaling responses in survey research. When responding
to a Likert questionnaire item, respondents specify their
level of agreement or disagreement on a symmetric agree-
disagree scale for a series of statements. The format of
this scale is as follow: strongly satisfied, satisfied, neutral,
dissatisfied, and strongly dissatisfied.

The patients were monitored for at least 8 hours. Vital signs
were checked every 15 minutes in the first hour, every 30
minutes in the next 3 hours and once an hour afterwards.
Nursing staff was asked to discontinue the infusion in case
of apnea or stupor. No sedative was given except that of
the protocol. In case of patient’s insistence for any other
pain killers, the patient was removed from the study and
parenteral analgesics were administered.

Statistical Analysis

Gathered data transferred to statistical software SPSS
V.16. Quantitative variables were reported using central
parameters as mean and standard deviation. For a qualitative
comparison between the two groups, chi-square analysis
was used. Independent #test and repeated measures of
ANOVA were used to compare the means. In case of
not following the normal average of data, non-parametric
analysis was used.

RESULTS

In the current clinical trial, all 54 subjects completed the
study with mean age of 36.55 £ 8.1 years, ranging from 12
to 70 years. Mean age of group A (continuous IV infusion
pump) was 44.35%7.8 years and in group B (femoral block)
it was determined as 37.66 £ 13.8 years. 42(77.8%) patients
were males; 21 in each group. No statistical significance
was noted in age and gender differences in two groups.

Mean VAS of pain intensity and patient satisfaction in two
groups was analyzed. Scores showed statistical difference
only at 20 and 24 hours after surgery in which, Pain
intensity was lower in Group-A (continuous IV infusion
pump) than in group B (femoral block)(Table 1).

Mean patient satisfaction was recorded right after the
surgery, and 12 & 24 hours afterwards. No statistical
difference was noted (Table 2).

Any post-operative complication was noted and recorded
in each group. 10 patients in Group-A (continuous IV
infusion pump) and 4 patients in Group-B (femoral nerve
block) developed complications such as nausea, vertigo,
weakness and dry mouth which were treated accordingly
(Figure 1). No incidence of apnea or stupor was reported.
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Table 1: VAS scores for pain at different times

V Time Group-A Group-B
sections (continuous IV (Femoral P-value
(Hrs) infusion pump) block)
N=27 N=27
2.681 2.819 0.705
2.983 2.517 0.24
2.928 2.52 0.36
12 2.678 2.82 0.70
16 2.413 3.08 0.08
20 2.3 3 0.02
24 2.291 3.20 0.02

Table 2: Patient satisfaction scores at different times

Satisfaction scores

¥ Time Group-A Group-B
sections | (continuous (Femoral P-value
IV infusion
(Hour) pume) block)
N=27 N=27
0 2.339 2.76 0.95
12 2.63 2.86 0.56
24 2.65 2.64 0.6
block
no complication
] I dry mouth
mild nausea
vertigo
I weakness

pump

Figure 1: Comparison of postoperative complication frequency in
two groups

DISCUSSION

The method of choice to treat postoperative pain is a
multimodal analgesic approach combining different drugs
and techniques. Orthopedic operations of the extremities
are amongst the most painful procedures, with frequent
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post operative pain, which requires effective analgesic
techniques in the company of minimal side effects.
Understanding the course of postoperative pain would be
of utmost importance for future quality improvement of
postopetative pain therapy.*

In point of fact, the main protocol for ACL surgery is
to move the operated knee as soon as possible, in order
to reduce the postoperative complications and hospital
costs and to accelerate the time of discharge. The current
study focused on the first 24 hours after surgery for ACL
reconstruction, during which many patients happen to
experience highest levels of pain. This study was designed
to compare the analgesic effects of single-injection femoral
block and continuous IV infusion pump on postoperative
pain in the early postoperative period (first 24 hours)
after anterior cruciate ligament reconstruction surgery
in patients admitted to BESAT medical center during
June 2012 until March 2013. Noteworthy in this study
is to develop an appropriate post-operative analgesia for
patients. Reducing post operative patients’ need for opiods
is of great importance in goal establishment of trials, and
our study revealed a desirable analgesia in 24 hours after
anterior cruciate ligament reconstruction surgery, although
in femoral nerve block technique, VAS score and nerve
block complications were lower, while patient satisfaction
was higher especially during the first 8 hours after surgery.
Therefore this method of analgesia can be recommended
for lower extremities surgeries.

Findings from our study showed no statistical significant
difference in demographic data between two groups,
which is consistent with the study conducted by Imani, et
al in 2011.7

Studies had showed that peripheral nerve block in both
upper and lower extremities increase duration of post
operative analgesia and patient satisfaction. Although rare
cases of neural complications may occut.” In the present
study, mean pain score of two groups (femoral nerve block
and continuous IV infusion pump) were compared which
revealed significant difference only at 20 and 24 hours after
surgery, and was lower in continuous IV infusion pump
group. Mean pain score of group B (femoral nerve block)
was lower in 4 and 8 hours of post operation, although
the difference was not statistically significant. These
findings are consistent with multiple researches which are
previously conducted.

As cases in point, Hunt et al in 2009 evaluate the addition
of a single-injection sciatic nerve block to a femoral nerve
block for analgesia after total knee arthroplasty. Lower
visual analog pain scale scores were noted in both femoral
nerve blockade and FSNB groups through 48 hours while
Morphine use was significantly lower in the FSNB group.
They concluded that Femoral and sciatic nerve block can
be placed quickly and consistently in the operating room
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with improved postoperative pain relief and reduced
narcotic consumption.?!

Another study conducted by Mulroy et al, evaluated the
efficacy of femoral nerve block in reducing postoperative
pain and duration of analgesia compared with standard
analgesia following outpatient anterior cruciate ligament
repair. Femoral nerve block with bupivacaine contributes
significantly to postoperative analgesia in the immediate
postopetative petiod and the first 24 hours after surgery.?

Patientsatisfactionin two groups wasassessedand compared
right after the surgery, and 12 & 24 hours afterwards.
Results showed higher degree of patient’s satisfaction
in femoral nerve block group rather than continuous IV
infusion pump group, as a whole; femoral nerve block
had not reduced patients’ satisfaction significantly. These
findings are consistent with other accomplished studies.

For case in point, is a prospective multicenter study:
Mullaji et al evaluated the efficacy of a local anesthetic
by comparing pain scores, on the day of surgery, first
postoperative day, day of discharge, and 2 and 4 weeks
after surgery patients undergoing simultaneous bilateral
computer-assisted total knee arthroplasty who were
randomized to receive the injection in the right or left knee.
In comparison to the noninfiltrated side, the infiltrated
knee showed significantly lower pain scores. They showed
that this simple and inexpensive technique can significantly
reduce pain after total knee arthroplasty.”

In another study, authors prospectively evaluated the
effect of femoral nerve block on a numeric rating scale
(NRS) of pain intensity. They showed that femoral nerve
block catheters dependably keep NRS scores below the
moderate-to-severe pain threshold for the first 4 days after
antetior cruciate ligament reconstruction.”

This mechanism is confirmed by several other studies.
Williams et al compared continuous epidural infusion,
block, or intravenous patient-

continuous femoral
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controlled morphine. Pain was assessed at rest and during
continuous passive motion using a visual analog scale.
The continuous epidural infusion and continuous femoral
block groups showed significantly lower visual analog
scale scores compared to patient-controlled pump group
while side effects encounter was more common in the
continuous epidutal infusion group.” In the present study,
Post operative complications was also evaluated. Findings
revealed less frequency of dry mouth, nausea, vertigo and
weakness in femoral nerve block group in comparison
with continuous IV infusion pump which is consistent to
the mentioned study.

LIMITATIONS

A limitation of the current study is that in randomization
of the blocks, the allocation of participants may be
predictable and result in selection bias, when the study
groups are unmasked. That is, the treatment assignment
that has so far occurred least often in the block likely will
be the next chosen.

CONCLUSION

Conclusively, post-operative complications (especially
nausea) in femoral nerve block are lower, but the pain
scores in the continuous intravenous infusion group at
20 and 24 hours after surgery were significantly lower
than femoral nerve block group, but analgesia achieved
by femoral nerve block is comparable with continuous
IV infusion pump before 20th postoperative hour. It is
recommended to design and conduct further blinded
clinical trials particularly with short and ultra short acting
analgesic infusions.
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