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Objective: The aim of this study was to compare the effects of epidural analgesia with infiltration
analgesia in postoperative pain control for total knee arthroplasty.

Methods: Thirty patients (28 female, 2 male; mean age: 69.3745.11 years, range: 61 to 80 years) un-
dergoing total knee arthroplasty between May 2011 and September 2011 were randomly divided into
2 groups. All patients received spinal anesthesia with bupivacaine. Postoperative analgesia of 72 ml
0.9% NaCl + 48 ml bupivacaine (1 ml = 5 mg, total 120 ml) was administered throughout 24 hours
to Group 1 (n=15) by epidural catheter and to Group 2 (n=15) by ON-Q infiltration pump. Groups
were compared based on the Bromage scores and visual analog scale (VAS), blood pressure, postopera-
tive analgesia requirement and side effects.

Results: Demographic data were similar in both groups. Rates of additional analgesia requirement
at the postoperative 60th minute and 2nd hour were significantly higher in Group 2 than Group 1
(p<0.05). Rates of nausea-vomiting at the postoperative 60th minute and 2nd hour were significantly
higher in Group 1 than Group 2 (p<0.05 and p<0.01, respectively). Bromage scores at 60 minutes
and 2 hours was significantly higher in Group 1 than in Group 2 (p<0.01). Mean VAS scores at 60
minutes and 2 hours were significantly higher in Group 2 than Group 1 (p<0.05). While a statisti-
cally significant difference was found between systolic arterial pressure measurements at 60 minutes
(p<0.05), there was no significant difference in diastolic arterial pressure and peak heart rate.

Conclusion: Although the analgesic effect of local infiltration is provided later than by epidural anal-
gesia, the same level of pain control can be achieved with initial additional analgesia. Local infiltration
is superior to epidural analgesia in respect of few side effects and early mobilization.
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Postoperative pain is an acute pain that begins following can occur when pain is not brought under control.l As
the trauma of surgery and ends with tissue healing. Re- a result, severe complications such as pulmonary, cardiac
flex, endocrine, metabolic and inflammatory responses and renal problems and thromboembolism may develop.
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(23] Pain may also prevent or restrict postoperative phys-
iotherapy.*”)

While postoperative pain is said to be affected by
age, gender, psychological status, pharmacokinetic and
pharmacodynamic agents, premedication and anesthesia
used, the anatomical area in which the surgery is per-
formed remains the most significant factor.'

Epidural infusion techniques using catheters placed
over the subarachnoid space or the peripheral nerves are
in widespread current use for patients with acute and
chronic pain.!) Continuous infusion by catheter is an ef-
fective method for postoperative pain relief as the local
effect with low doses of medication significantly reduces
side effects.!®

Local anesthesia (LA) infiltration in the form of
plexus block, intercostal block, interpleural block, epi-
dural block or subarachnoid block is used in the treat-
ment of pain.”® Local anesthesia is commonly selected
for the treatment of postoperative pain as of its applica-
tion to the surgical site is practical and easy and achieves
effective analgesia.l”)

This study aimed to compare the effects on postop-
erative pain of an infiltrative local anesthesia/analgesia
method located subcutaneously with that of an epidural
analgesia technique applied by the surgeon over the fas-
cia at the end of the operation.

Patients and methods

A total of 30 cases (28 female, 2 male; mean age:
69.3745.11 years; range: 61 to 80 years) patients who
underwent primary total knee arthroplasty (TKA) be-
tween May 2011 and September 2011 were included
in this prospective, randomized study. Informed con-
sent was obtained from all patients. Patients classified
as ASA 2-301% were included while those sensitive to
local anesthesia, morbidly obese or who had additional
pathologies which might constitute a contraindication to
regional anesthesia were excluded from the study.

Patients were randomly divided into 2 groups of 15.
The severity of preoperative pain was assessed in all pa-
tients.

Patients were monitored on the operating table with
electrocardiography (ECG), arterial blood pressure
(BP) and oxygen saturation (SaQ,). Spinal anesthesia
technique was applied to both groups. In the operating
theater preparation room, volume replacement was made
with 10 ml/kg 0.9% NaCl (Eczacibasi-Baxter Hospital
Supply Inc., Istanbul, Turkey) solution through a vein
opened with a 20-gauge (G) (Bio-flon) intravenous
cannula. A tourniquet was used on all patients of both

groups. A midline skin incision was made and the joint
was reached with a median parapatellar approach. Liga-
ment sparing cemented total knee prosthesis was applied
to all patients. The patella surface was not changed in
any patient.

In Group 1 patients, the epidural space was entered
through the defined space at the midline and with the
loss of resistance method using an 18G Tuohy epidural
needle (Espocan®; B. Braun Melsungen AG, Melsungen,
Germany) at the lumbar L4-L5, L5-S1 sacral space. By
passing a spinal needle inside the epidural needle, en-
trance to the subarachnoid space was determined with
the free flow of cerebral spinal fluid (CSF). Spinal anes-
thesia was achieved with 3 cc of hyperbaric bupivacaine
(Marcaine Spinal Heavy; AstraZeneca, Turkey). The
epidural catheter was placed with 5 cm remaining in the
epidural space and was fixed by attaching an adaptor.
The catheter placement was confirmed with a test of 3
ml (60 mg) lidocaine. In Group 2 patients, the L4-L5,
L5-S1 space was defined and entrance to the subarach-
noid space with a 22G spinal needle (Exel; Alkim Ltd.,
Ankara, Turkey) was determined with the free flow of
CSF. Spinal anesthesia was achieved with 3 cc of hyper-
baric bupivacaine.

In the postoperative recovery room, when a Bromage
score of 2 was reached (Bromage scores: 0: no paraly-
sis, full movement of the ankle and knee, 1: patient can
only move the knee and ankle, the leg cannot be raised
straight, 2: patient cannot move the knee, only the ankle
can be moved, 3: full paralysis!"V), a patient-controlled
analgesia pump (CADD-Legacy; Smiths Medical UK,
Kent, UK) was placed on the epidural catheter with a
120 ml prepared solution of 72 ml 0.9% NaCl + 48 ml
bupivacaine (1 ml = 5 mg) in Group 1 patients. The
patient-controlled pump was prepared as a 5 cc/hour
continuous infusion for 24 hours. In Group 2 patients,
an infiltrative analgesia pump was placed at the end of
surgery by the surgeon over the fascia parallel to the in-
cision line so that all the holes of the catheter remained
under the skin. The catheter was fixed by suturing the
skin (Fig. 1) and a 16-hole ON-Q pump was attached
to the catheter. Postoperative pain control was achieved
with 120 ml solution of 72 ml 0.9% NaCl + 48 ml bu-
pivacaine (1ml = 5 mg) at an infusion rate of 5 ml/hour
for 24 hours. The ON-Q pump infusion was begun in
the postoperative recovery room when a Bromage score
of 2 was reached. For all patients, analgesia was adminis-
tered for 24 hours and catheters were removed.

For all patients, additional analgesia of non-steroid
anti-inflammatory 75mg/3ml diclofenac sodium (Diclo-
mec; Abdi Ibrahim Ilac, Istanbul, Turkey) was adminis-
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Fig. 1. Placement of the end of the ON-Q pain pump catheter over the fascia following TKA surgery.
120211 [Color figure can be viewed in the online issue, which is available at www.aott.org.tr]

tered when visual analog scale (VAS) scores were >4.1'4
Nausea-vomiting, irritation, peak heart rate, systolic ar-
terial pressure (SAP), diastolic arterial pressure (DAP),
the need for additional analgesia and urine retention
were recorded at the postoperative 30th and 60th min-
utes and 2nd, 8th, 12th and 24th hours.

Two patients were excluded from the study as the
epidural anesthesia leaked from the epidural catheter
and postoperative motor block developed.

Weight-bearing as tolerated was permitted on post-
operative Day 1 by sitting and standing with the help
of a walking frame. In addition, on the first day, ankle
dorsiflexion-plantarflexion, isometric exercises for the
quadriceps muscle, straight leg raises and active flexion
extension for the knee joint were applied. Walking was
started on Day 2.

The NCSS (Number Cruncher Statistical System)
2007 and PASS (Power Analysis and Sample Size) 2008
Statistical Software (NCSS LLC, Kaysville, UT, USA)
were used for statistical analysis. Data were expressed as
mean, standard deviation, median and frequency. The
Mann-Whitney U-test was used for intergroup com-
parison of quantitative data. The Wilcoxon signed-rank
test was used in the comparison within groups. The chi-
square test and Fisher’s exact chi-square test were used
for the comparison of qualitative data. Results were
evaluated in a confidence interval of 95% and at a signifi-
cance level of p<0.05.

Results

Mean age in Group 1 (15 females) was 70.80+5.39 years
and 67.9314.54 years in Group 2 (13 females, 2 males).
No statistically significant difference was determined be-
tween the groups in terms of age or gender (p>0.05).

The time taken postoperatively to reach Bromage
score 2 was a mean of 27.33+9.23 minutes in Group
1 and 22.00+9.96 minutes in Group 2. No statistically
significant difference was determined (p>0.05).

While there was no significant difference between
groups at 30 minutes (p>0.05), Bromage scores of
Group 1 were significantly higher than Group 2 at 60
minutes and 2 hours (p<0.01). At the 8th, 12th and
24th hours, there was no statistically significant differ-
ence in Bromage scores (p>0.05) (Table 1).

No statistically significant difference was determined
between the mean VAS scores at 30 minutes, 8 hours
and 12 hours (p>0.05). Mean VAS scores at 60 min-
utes and 2 hours were statistically significantly higher in
Group 2 than in Group 1 (p<0.05). At postoperative 24
hours, VAS scores of all cases were 0 (Table 2).

At 30 minutes, 2 cases (13.3%) in Group 1 and 5
cases (33.3%) in Group 2 required additional analgesia.
No statistically significant difference was determined
(p>0.05). At 60 minutes, there was a statistically sig-

nificant difference between the need for additional an-
algesia in Group 2 (5 cases; 33.3%) and Group 1 (0



76 Acta Orthop Traumatol Turc

Table 1.  Evaluation of Bromage scores of both groups.
Group 1 (n=15) Group 2 (n=15)
Bromage score Bromage score
0 1 2 Median 0 1 2 Median p
n (%) n (%) n (%) n (%) n (%) n (%)
30 min 1(6.7) 1(6.7) 13 (86.7) 2 1(6.7) 5(33.3) 9 (60.0) 2 0.133
60 min 2(13.3) 3(20.0) 10 (66.7) 2 (60 0) 5(33.3) 1(6.7) 0 0.001*
2 hrs (60 0) 5(33.3) 1(6.7) 1 5(100) 0 (0) 0 (0) 0 0.007*
8 hrs 5(100) 0(0) 0(0) 0 5(100) 0 (0) 0 (0) 0 1.000
12 hrs 5(100) 0(0) 0(0) 0 5(100) 0 (0) 0 (0) 0 1.000
24 hrs 5(100) 0(0) 0(0) 0 5(100) 0 (0) 0 (0) 0 1.000
Mann-Whitney U-test. *p<0.01.
Table 2.  Evaluation of VAS scores of both groups.
VAS scores
30 min 60 min 2 hrs 8 hrs 12 hrs 24 hrs
Group 1
Mean+SD (median) 3.60+4.03 (2) 2.53+2.97 (2) 2.47+3.14 (0) 1.33+1.84 (0) 0.73+1.44 (0) 0
Group 2
Mean+SD (median) 6.20+2.88 (7) 5.20+1.90 (5) 5.20+2.98 (6) 1.93+2.34 (2) 0.40+0.83 (0) 0
p 0.137 0.011* 0.026* 0.512 0.713 0
Mann-Whitney U test. *p<0.05. VAS: Visual analog scale; SD: Standard deviation.
Table 3.  Evaluation of the rates of need for additional analgesia in both groups.
Need for analgesia
*30 min “60 min 2 hrs 8 hrs 12 hrs 24 hrs
n (%) n (%) n (%) n (%) n (%) n (%)
Group 1 2(13.3) 0 (0) 4(26.7) 0 (0) 0 (0) 0 (0)
Group 2 5(33.3) 5(33.3) 10 (66.7) 2(13.3) 0 (0) 0 (0)
p 0.390 0.0427 0.0287 0.483 - -

Chi-square test. "Fisher’s exact chi-square test. 'p<0.05.

cases) (p<0.05). At the 2nd postoperative hour, 10 cases
(66.7%) in Group 2 and 4 cases (26.7%) in Group 1 re-
quired additional analgesia and this difference was sta-
tistically significant (p<0.05). While 2 cases (13.3%) in
Group 2 and 0 cases in Group 1 required additional an-
algesia at the 8th postoperative hour, this difference was
not statistically significant (p>0.05). No cases required
additional analgesia at the 12th and 24th postoperative

were significantly higher in Group 2 than in Group 1
(p<0.05).

There were no statistically significant differences

in DAP or peak heart rate between groups at all times
(p>0.05).

At 60 minutes the rate of nausea-vomiting of Group

1 was significantly higher than that of Group 2 (p<0.05).

hours (Table 3).

No statistically significant difference was determined
between the SAP measurements at 30 minutes, 2, 8, 12
and 24 hours (p>0.05). The mean SAP at 60 minutes

At the 2nd postoperative hour, the rate of nausea-vom-
iting of Group 1 was significantly higher than that of
Group 2 (p<0.01). No statistical differences were deter-
mined at any other times of measurement (Table 4).
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Table 4.  Evaluation of nausea-vomiting rates in both groups.
Nausea-Vomiting
30 min 60 min 2 hrs 8 hrs 12 hrs 24 hrs
n (%) n (%) n (%) n (%) n (%) n (%)
Group 1 7 (46.7) 8(53.3) 9 (60.0) 2(13.3) 0(0) 0(0)
Group 2 4(26.7) 2(13.3) 0(0) 0(0) 0(0) 0(0)
p 0.256 0.0207 0.001* 0.483 - -

Chi-square test. "Fisher’s exact chi-square test. 'p<0.05, ¥p<0.01.

No cases of irritation or urine retention were ob-
served in the study. Follow-up related to pain after the
first 24 hours was performed clinically. Apart from for
mobilization, there was no need for additional analgesia.

Discussion

Postoperative pain experienced by TKA patients is se-
vere in 60% of cases and moderate in 30%.[Y Multimodal
techniques of anesthesia are more effective in pain con-
trol for the reduction of analgesia use for these patients
and avoidance of side effects.!””) The use of regional anes-
thesia methods, and local infiltrative analgesia methods
in particular, achieves lower rates of nausea-vomiting,
deep vein thrombosis, pulmonary embolism, myocardial
infarction, pneumonia and delirium in this group of pa-
tients,'

Continuous LA infusion has been applied with suc-
cess for postoperative pain relief in anterior cruciate liga-
ment reconstruction,!”” rotator cuff repair,"®
sion,!" iliac graft damage!™® and TKA.[™)

Local anesthesia infusion at a fixed rate is provided
by a pump and balloon from a catheter. The number and
length of catheters is defined by the size and location of
the surgical site. The infusion must be used to provide
a specific amount and concentration of LA within the
surgical site. In this study, a multi-holed single catheter
ON-Q pain pump system was used to provide infusion
at a specific rate according to the size of the surgical site
(Fig. 1).2°21) The administration of 0.25% bupivacaine
infusion at 4 ml/hour with the ON-Q pain pump sys-
tem reduces the need for opioids by 40%, without any
side effects.”” In the current study, an infusion of 240
mg/day of bupivacaine at 0.5% concentration at 5 ml/
hour was applied using the ON-Q pain pump system.
There were no findings of local anesthesia substance tox-
icity and no catheter-related complications developed

during the follow-up.

) spinal fu-

In cases in which the catheter is placed in the surgi-
cal area, problems may occur, such as the suturing of the

catheter to the soft tissue, movement of the catheter out
of place, blockage resulting in disruption of the continu-
ity of the infusion, hematoma, and infection. Infection is
the most significant anticipated catheter-related compli-
cation.[2021:23-26]

The end of the catheter must be placed in the soft
tissue outside the joint or close to the incision. More-
over, when the end of the catheter is placed intraartic-
ularly, the effect of the administered local anesthesia is
reduced by the Hemovac drain and a chondrotoxic effect
is caused.™ In the current study, the end of the catheter
of the infiltrative pain pump was placed over the fascia in
the subcutaneous tissue.

Infiltrative analgesia applied for postoperative TKA
pain control allows for early mobilization as it does not
weaken the muscles.””?®) The application of continuous
epidural analgesia has been reported to lengthen motor
block compared to local infiltrative analgesia.'” In the
current study, the duration of motor block in patients
to whom epidural analgesia was applied was longer than
that of the local infiltrative analgesia group. In a study of
102 patients undergoing TKA, VAS scores of patients
receiving continuous epidural infusion were lower than
those receiving infiltrative analgesia with local ketorolac
and morphine or intravenous ketorolac and morphine
and intermittent infiltration analgesia in the first 4
hours, while they were lowest in the intravenous ketoro-
lac and morphine group in the following 72 hours.*
These findings are in line with those of the current study.

More nausea-vomiting has been reported to occur
with morphine than with infiltrative analgesia.’**" In
the current study, the rates of nausea-vomiting at 60
minutes and 2 hours were significantly higher in patients
cases receiving an epidural pain pump than local infiltra-
tive analgesia. This can be considered a disadvantage of

the epidural method.

In a study comparing epidural analgesia and systemic
analgesia in postoperative TKA pain control, hypoten-
sion was seen more frequently in the epidural analgesia
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group.? In the current study, the SAP values of the epi-
dural group were lower than those of the infiltrative pain
pump group.

While epidural analgesia provides pain control in a
shorter time, patients receiving local infiltrative analgesia
show a need for additional analgesia in the early stages.
However, effective analgesia is provided by both meth-
ods in subsequent hours.?® In the current study, a sig-
nificantly higher rates of patients in the infiltrative pain
pump group required additional analgesia at 60 minutes
and 2 hours, although there was no difference between
the groups subsequently.

In a study comparing postoperative pain control with
high dosage local infiltration analgesia, epidural analge-
sia and intravenous morphine + ketorolac combination,
higher rates of irritation and urine retention were seen
in the epidural analgesia group.? In the current study,
no cases of irritation and urine retention were observed.

In studies conducted on postoperative TKA pain
control, it has been reported that various agents can be
used in combination to provide infiltrative analgesia. In
a study®* comparing the analgesic effect and tolerabil-
ity of repeated doses of intravenous paracetamol hydro-
chloride and intramuscular diclofenac in the treatment
of postoperative pain following total hip arthroplasty,
the intravenous paracetamol group obtained a greater
reduction in pain scores than the placebo group at 60
minutes while there was no difference between the di-
clofenac group and the placebo group. The effect pro-
vided by 2 infusions of intravenous 1 g of paracetamol
at 5-hour intervals was similar to that provided by an
intramuscular injection of 75 mg diclofenac and there
was no significant difference between the intravenous
paracetamol group and the diclofenac group at the 5th
and 10th hours after dose administration. In the current
study, only LA (0.02% bupivacaine) was used as infil-
trative analgesia. In patients where effective pain control
was not achieved, intramuscular diclofenac was admin-
istered as a non-steroid anti-inflammatory drug. In the
current study, cases using the local infiltrative pain pump
had a significantly higher need for analgesia at 2 hours
than those using the epidural pain pump. After the 2nd
hour there was no difference between the two groups in
need for additional analgesia.

In conclusion, epidural analgesia provides effective
pain control despite the disadvantages of its invasiveness,
late return of motor functions and more systemic side
effects. While the ON-Q pain pump system used for
local infiltration analgesia is reliable and simple to use,
there is a greater need for additional analgesia than in
the epidural analgesia method at initial stages until pain

is brought under control. However, in postoperative pain
control, local infiltrative analgesia methods should be
considered due to its ease of use, lower rates of systemic
side effects and the fact that it does not extend the motor
block or require systemic application of LA.

Conflicts of Interest: No conflicts declared.
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