J Korean Hip Soc 22(4). 273-282, 2010

10.5371/jkhs.2010.22.4.273

Pain Control after Total Hip Replacement Arthroplasty
Using Periarticular Multimodal Drug I njection

Jang-Seok Choi, MD, Jung-Han Kim, MD, Heui-Chul Gwak, MD,
Jung-won Kim, MD*, Young Kyoung Min, MD.

Department of Orthopedic Surgery, Busan Paik Hospital, College of Medicine, Inje University, Busan, Korea
Department of Orthopedic Surgery, Busan Seail Hospital, Busan, Korea*

Purpose: This study attempted to evaluate the pattern of change of the pain after total hip arthroplasty (THA) and to
confirm the effect of periarticular multimodal drug injection (PMDI) on controlling the early postoperative pain.
Materials and Methods: Of the total patients who underwent primary THA at our hospital because of osteonecrosis
of the femoral head from March to October 2008, 60 patients were enrolled in this study. The subjects were divided
into three groups. Groups 1 & 2 received periarticular injection. Group 1 included the patients who were injected with
a combination of opioid, long-acting local anesthetics, a non-steroidal anti-inflammatory drug and epinephrine.
Group 2 received a combination of morphine and ropivacaine and group 3 was not injected with any analgesics. The
visual analogue scale (VAS) at 4 hours, 8 hours, 12 hours, 24 hours, 2 days, 3 days, 5 days, 14 days and 1 month after
surgery, the frequency that patients pushed the self-controlled pain medication machine for 2 days after surgery and
the amount of clonac that was injected according to the needs of the patients were used as objective measures.
Results: The VAS score at postoperative 4 hours to 3 days among the groups showed a significant difference
(P<0.05), but the VAS scores at postoperative 5 days to 1 month among the groups showed no significant difference
(P>0.05). The frequency of pushing the self-controlled pain medication machine among the groups and the amount of
clonac according to the needs of the patients among the groups showed that there were significant decreases at the
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operation day, the postoperative 1, 2 day and the 3 days (P<0.05).
Conclusion: PMDI has a significant effect on controlling the early postoperative pain after THA.
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Introduction

Many recent researches and studies report the

good result of THA with long term follow-up*”,
Because of that, too much attention about THA is
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increasing. Therefore, more and more people are
interested in pain and pain control after operation.
Especially, effective control of pain can reduce
arthrofibrosis and postoperative limitation of motion.
Moreover, it can help for patients to return to early
ambulation and normal walk. Like that, controlling
pain after THA does not only affect on postoperative

rehabilitation after surgery but also on the overall
6-8)

results

Various types of methods to control pain before,
on and after surgery such as epidural anesthesia,
intravenous dosage, intra-articular injection and oral
dosage of opioid have been used after THA. In
addition, recent literatures have issued the effects of
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multimodal pain control based on the concepts of
multiple pain pathway block theory”. Periarticular
injection of analgesic agent is really effective for
controlling postoperative pain and can reduce the
requirement of other anodynes and side effects''”,
However, there have been many controveries about
the most effective combination of injection drugs for

7,12,13)

pain control after THA and few reports about
referring the effective period of periarticular
multimodal drug injection by comparing pain control
patterns between injection and non-injection groups.

The purpose of this study was to systemically
examine the effect of the early postoperative pain
control by periarticular multimodal drug injection
and define the early effective period for pain control
by comparing pain control pattern among groups.
Our hypothesis was that (1) combination of opioid
(morphine), a long-acting local anesthetics
(ropivacaine), nonsteroidal anti-inflammatory drug
(ketoroloc) and epinephrine would be superior to
the no injection group and combination of opiod and
long-acting local anesthetics group on postoperative
pain control, (2) after early effective period for pain
control, no injection groups would not show
significant difference compared with injection groups
in the pain control pattern, (3) during early effective
period for pain control, VAS score has correlation
with the frequency of self-pain-control for 2 days
after surgery and the amount of Clonac which was
injected depending on the needs of patients.

Materials and Methods

Of the patients who underwent primary THA
performed in our hospital because of osteonecrosis
of femoral head from March to October 2008, 60
patients were enrolled in this study. Inclusion criteria
were (1) Ficat stage III, IV patients who complained
of hip pain (2) MRI grade 3, 4 by modified Kerboul
method"™ (3) primary THA Patients who showed an
overreaction and suffered a side effect or were
subjects of contraindication when using combined
drugs were excluded. The subjects were divided into
three groups. (1) the Group 1 included patients who
were injected combination of opioid (morphine), a
long-acting local anesthetics (ropivacaine),
nonsteroidal anti-inflammatory drug (ketorolac) and

epinerphrine into periarticular tissue, (2) the Group 2
was defined patients who were injected combination
of opioid (morphine) and a long-acting local
anesthetics (ropivacaine) into periarticular tissue, (3)
the Group 3 was defined patients who were not
injected any analgesics. The prospective randomized
controlled study model was carried out,

Two-drug combination were made up with
morphine HCL (5 mg) 0.5 cc, ropivacaine (400 mg)
53.3 cc and four-drug combination were made up
with morphine HCL (5 mg) 0.5 cc, ropivacaine (400
mg) 53.3 cc, ketorolac (30 mg) 1cc and Epinephrine
0.6 cc. They were all diluted by normal saline (0.9%)
as much as 100 ml for injection.

All the operations were carried out by single
operator. Posterior approach method in lateral
decubitus position was used. Proximal fitting
cementless femoral stem, cementless acetabular cup
and ceramic on ceramic bearing surface were used in
this study. After insertion of acetabular cup and
femoral stem, half of the injection (50 ml) was
inoculated into anterior articular capsules, iliopsoas
muscles and its insertion site before reduction. After
reduction, the other 50 ml were injected into
abductors, fascia lata, gluteus maximus, its insertion,
posterior articular capsule, short external rotator
muscle and synovial membrane before irrigation and
suturing. For exact evaluation about the effects of
periarticular multimodal drug injection, the self-pain-
control that keromin (210 mg), fentanyl (1000 ug),
zofran (8 ug) and normal saline (100 ml) were
combined has been used for all the groups until the
second day after surgery, under discussion with
anesthesiologists. The self-pain-control was
constantly injected as 15 ug/hr and the amount of
volume which was injected when a patient pushed a
button was 30 ug. It was Clonac (diclofenac beta-
dimethylaminoethanol) that was injected following
needs of patients and it was injected into muscle
column as 1 ample (90 mg/2 ml) at once.

The degree of subjective pain was checked before
surgery and 4 hours, 8 hours, 12 hours, 24 hours, 2
days, 3 days, 5 days, 14 days and 1 month after
surgery with Visual Analogue Scale (VAS). The
frequency that patients pushed self-pain-control for 2
days after surgery and the amount of Clonac which
was injected depending on the needs of patients
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were used as objective measures,

We evaluated the VAS score and objective
measures among groups on regular interval and
defined the period of time that VAS score among the
three groups was not shown statistical difference and
named as “early effective period for pain control 7.
Moreover, the relationship of VAS score during early
effective period for pain control with the total
frequency of self-pain-control for 2 days after surgery
and the total amount of Clonac which was injected
depending on the needs of patients. Pain control
pattern and difference in each group during early
effective period for pain control was also evaluated.

One-way Analysis of variance (ANOVA) test was
used to analyze the change of VAS score, the
frequency of self-pain-control push and cloncac in
three groups. When the results showed statistical
significance, Tukey B test was applied for multiple
comparisons. Student’ s t-test was used to analyze the
difference the VAS score in each group according to

Table 1. Demographic Datafor Patients of each Group in the Study

placement Arthroplasty Using Periarticular Multimodal Drug Injection

time, Analysis was conducted with SAS 9.1.3 system in
this study. Also, the significance probability was 5%.

Results

60 patients were enrolled in the subjects. They
consisted of 24 men and 36 women and the mean
age was 67.95 years(53 to 82, SD 8.31). The mean
preoperative pain score (VAS) of all patients are 6.7
£ 1.39. Demographic data of each group are listed in
Table 1. There were no differences in gender, age,
presumed cause, height, weight, and BMI between
the two groups.

As subjective pain methods, immediate postoperative
VAS scores in the group 1, 2 and 3 were 7.7 £ 1.17,
7.7 £0.80 and 7.5 + 0.72, respectively. There was no
significant statistical difference among groups
(P=0.98). Postoperative 4 hour,8 hour,12 hour, 24
hour, 2 days and 3 days VAS scores were 6.75%1 .48,
6.1£159, 5.6+1.50, 53+1.45, 44+1.47 and 3.75*

Group | Group |1 Group 11 P-Vaue

No. of Patient 20 20 20
Average Age* (yr) 66.2+10.8 70.1+£11.2 67.8+13.8 0.126
Gender (M:F) 7:13 911 8:12 0.089
Site of Lesion (Rt:Lt) 911 6:14 10:10 0.21
Preoperative Pain Score* 6.5+1.29 6.8+0.52 6.7£0.91 0.034
Ficat Stage (111:1V) 4:16 317 5:15 0.14
MR Grade (3:4) 317 317 4:16 0.21
BMI (Kg/m?)* 24.29+ 1.27 24.17+2.29 23.91+1.82 0.09

*All Values are Presented as the Mean + Standard Deviation.

Table 2. VAS Score Changes From Immediate Postoperative to 1 Month in the Group 1, 2 and 3
POP Group I* Group I1* Group 17 ANOVA Test
Immediate 7.7+1.17 7.7+0.80 7.5%+0.72 0.980
4 hr 6.75+1.48 7.2+0.62 7.8+0.77 0.008
8hr 6.1+1.59 6.8+0.52 7.75+0.79 0.000
12 hr 5.6+1.50 6.8+0.77 7.95+0.69 0.000
24 hr 5.3+1.45 6.15+0.93 7.85+£0.59 0.000
2 Days 4.4+1.47 5.75+0.91 7.25+0.44 0.000
3 Days 3.75+1.29 5.4+0.88 6.85+0.59 0.000
5 Days 3.75£1.29 4.15+0.75 4.25+0.85 0.249
2 Weeks 3.35+£1.09 3.60£0.75 3.65+£0.59 0.483
1mo 2.95+0.94 3.15+0.49 3.25+0.55 0.383

* |njected Combination of Morphine, Ropivacaine, Ketorolac and Epi
" Morphine and Ropivacaine into Periarticular Tissue
" Not Injected any Analgesics

nerphrine into Periarticular Tissue
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1.29 in the group 1, 7.2£0.62, 6.8+0.52, 6.8£0.77,
6.15£0.93, 5.75£0.91 and 5.4%+0.88 in the group 2
and 7.8+0.77, 7.75+0.79, 7.95+£0.69, 7.85%+0.59,
7.25%0.44 and 6.85%+0.59 in the group 3. There was
significant statistical difference among groups
(P=0.008, P<0.001, P<0.001, P0.001, P<0.001,
P<0.001 respectively). VAS scores on postoperative 5
days, 2weeks and 1 month were 3.75+1.29, 335+
1.09 and 2.95%+0.94 in the group 1, 4.15%+0.75, 3.60
£0.75 and 3.15%£0.49 in the group 2 and 4.25% 0.85,
3.65+0.59 and 3.25%0.55 in the group 3. Interestingly,
there was no statistical difference at postoperative 5
days, 2 weeks and 1 month among groups (P=0.249,
P=0.483, P=0.383, respectively) (Table 2), Postoperative
day, postoperative lday, postoperative 2days the
frequency of PCA push were 1.6£0.99, 1.3+£0.73 and

frequency
3 *

2.5 *

1.5

0.9

i

0.5

pop2

pop pop1

0.55%0.60 in the group 1, 2.85%+0.81, 1.95+0.83 and
1.45+0.94 in the group 2 and 4.5%+1.43, 3.9£1.02
and 2.71+0.80 in the group 3. The frequency of PCA
push in the group 1,2 and 3 at operation day,
postoperative 1 day and postoperative 2 day showed
significant statistical difference (P<0.001, P<0.001,
P<0.001) (Table 3). Postoperative day, postoperative
lday, 2days, 3days and 5days, the amount of Clonac
which was injected depending on the needs of
patients were 0.95%0.15, 0.85+0.30, 0.4+0.15, 0.25
+0.5 and 0.2+0.85 in the group 1, 1.84£0.85, 1.2+
1.7,0.75%£1.23, 0.4%+0.43 and 0.25%+0.66 in the group
2 and 2.5+1.23, 1.9+0.88, 1.2+0.56, 0.7%0.45 and
0.3£0.78 in the group 3. The amount of Clonac
which was injected depending on the needs of
patients in the group 1,2 and 3 at operation day,

Group 1
H Group 2
= Group 3

0202503

day

pop5

pop3

Fig. 1. The frequency of cloncac injection following needs of patients. The amount of clonac which was injected depending on the
needs of patients in the group 1,2 and 3 at operation day, postoperative 1 day, 2 day, 3 day showed statistical difference
(P=0.000,0.001,0.013, respectively) but no statistical difference at postoperative 5 day (P=0.775)

* There was significant statistical difference among groups

Table 3. The Frequency that Patients Pushed Self-Pain-Control for 2 Days after Surgery

Pop Pop 1 Day Pop 2 Day
Group I* 1.6+0.99 1.3+0.73 0.55+0.60
Group 11" 2.85+0.81 1.95+0.83 1.45+0.94
Group 1117 45+1.43 3.9+1.02 2.7+0.80

* |njected Combination of Morphine, Ropivacaine, Ketorolac and Epinerphrineinto Periarticular Tissue

" Morphine and Ropivacaine into Periarticular Tissue
" Not Injected any Analgesics
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postoperative 1 day, 2 day, 3 day showed statistical
difference (P<(0.001, P=0.001, P=0.013, respectively)
but no statistical difference at postoperative 5 day
(P=0.775)(Fig. 1)

During postoperative 3 days, that is early effective
period for pain control by our definition, multiple

comparisons among groups were performed by the
method of Tukey’ s B test as post-hoc test. The mean
VAS score in the group 1, 2 and 3 at postoperative 4
hour were 6.75+0.54, 7.20=1.32 and 7.80+0.81
respectively. The mean VAS score in the group 1, 2
and 3 at postoperative 8 hour were 6,10+£1.89, 680+

VAS score % . . " N 5

9. r‘ D | “ Group 1
] 7.8 7.75 7.95 7.85 = Group 2

3 " 771775 6_757'2 6 16.8 68 ol 7.25 6. 85 = Group 3

6 - - 56 5-3' 575

5+ ) 4.4 415 425

4 -

3 4

2 -

1 -

0 T T Time

Imm 4 hr 8 hr 12 hr 24 hr 2 days 3 days 5 days

Fig. 2. VAS score changes during postoperative 5 days. Immediate postoperative VAS scores in the group 1, 2 and 3, there was no
significant statistical difference among groups(P=0.98). Postoperative 4 hour,8 hour,12 hour, 24 hour, 2 days and 3 days VAS
scores were significant statistical difference among groups(P<0.05). VAS scores on postoperative 5 days, interestingly, there

was no statistical (P=0.249).

* There was significant statistical difference among groups.

Pearson’s correlation coefficient
0.7
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Fig. 3. The Pearson’s correlation coefficient for the total amount of Clonac which was injected depending on the needs of patients
and the total frequency of self-pain-control push. The relationship with VAS score-the total Clonac injection and VAS score-
thetotal frequency of self-pain-control push was analyzed by simple correlation analysis.

* There was significant statistical difference (P<0.05)
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0.29 and 7.75%1.54 respectively. No statistical
difference was founded between group 1 and 2, But
group 3 showed that statistical difference was
founded. The mean VAS score in the group 1, 2 and
3 at postoperative 12 hour, 24 hour, 2 days and 3
days were 5.6+£1.25, 53+0.73, 4.4+0.7, and 3.75=*
1.15 in the group 1, 6.8+1.27, 6.15+£1.17, 5.75+1.03
and 5.4%0.3 in the group 2 and 7.95%£1.7, 7.85%
1.13, 7.25£0.72 and 6.85£0.34 in the group 3. At
postoperative 12 hour, 24 hour, 2 days and 3 days, the
mean VAS score in group 1, 2 and 3 showed statistical
difference between each other groups (Fig. 2).

Pearson’ s correlation coefficient between the total
amount of Clonac which was injected depending on
the needs of patients and the mean VAS scores
during postoperative 5 days were 0.146, 0.287, 0.369,
0.406, 0.426, 0.501 and 0.066. There were statistically
significant relationship at postoperative 8hour, 12
hour, 24 hour, 2 days and 3 days (P<0.05). In
addition, Pearson’ s correlation coefficient between
the total frequency of self-pain-control push and the
mean VAS scores during postoperative 5 days were
0.232, 0.443, 0.485, 0.581, 0.597, 0.603 and 0.070
(Fig. 3). There were also statistically significant
relationship at postoperative 8 hour, 12 hour, 24
hour, 2 days and 3days (P<0.05).

Discussion

Because of the prominent innovations in
arthroplasty such as computer-assisted procedures',

16,17)

minimally invasive technique and advanced

rehabilitation protocol™

, many patients underwent
the major orthopaedic operation, such as THA, THA
is a major orthopaedic operation associated with
considerable postoperative pain, Almost all patients
complain of a variety of postoperative pain because
THA needed wide surgical exposure and direct

trauma to the soft tissue and bone structure'”

. Nearly
half of patient would experience severe pain
immediate postoperatively and all of them wanted
enough pain control®. Effective pain control will
make it possible to early joint motion and it will help
to prevent arthrofibrosis and return to daily life and
walk. So pain control after THA will not only affect
postoperative rehabilitation, but also result of

21)

operation®”. Varieties of method of Postoperative

pain control such as continuous epidural anesthesia,
continuous infusion of local anesthetics into joint,
patient controlled analgesics and peripheral nerve
block have been developed and used”. Although
continuous epidural anesthesia provides superior
analgesia, technical difficulty and complications such
as headache due to leakage of cerebrospinal fluid,
neurogenic bladder, low blood pressure, respiratory
depression, pulmonary hypotension and infection on
the site of spinal puncture weaken the significant
effect of continuous epidural anesthesia®®, The
continuous intra-articular local anesthetics injection is
excellent on the effect of the pain control but the risk
of prolonged wound drainage and intraarticular
infection is high*”. Patient controlled analgesia of
opidoid drug is good for pain control, but
complications such as nausea, vomiting, respiratory
depression, drowsiness, skin hypersensitivity and
neurogenic bladder will be developed®. Peripheral

nerve block is difficult to do process and to block
26)

exactly

Periarticular multimodal drug injection for pain
control in THA do act on directly on the operated
lesion and decrease the local inflammation, prevent
releasing pain inducing mediator, so can control
effective pain. In addition the risk of systemic
complication of drug will decrease. In the current
literature, as the concept of Kligman et al.*® that
direct injection into the synovial membrane and
tendon insertion site will increase the bonding in the
soft tissue, for maximizing the effect of injection, not
only intra-articular injection, but also psoas,
abductor, iliotibial band, gluteus maximus and it s
insertion site, posterior capsule and short external
rotator and synovium also was injected. Periarticular
multimodal drug injection (e.g. combinations of more
than two drugs, including different adjuvant agents)
may reduce or even prevent postoperative pain with
different mechanisms of action and reduce side

effects®™

. That made the satisfaction of patient
increased and had the purpose of promoting
rehabilitation and recovery. Periarticular multimodal
drug injection for pain control has been known
recently'”, But there are few studies of pain control
for postoperative THA than total knee arthroplasty.
Parvataneni et al.'’ studied on 71 patients who had

been operated as THA were randomly divided into
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two groups, 35 patients received periarticular
intraoperative injection of multimodal analgesic
drugs, and the others use patient-controlled
analgesia. They injected periarticular area by the
combination of 0.5% bupivacaine 200~400 mg,
morphine sulfate 8 mg, epinephrine 1/1.000 0.3 cc,
methylprednisolone acetate 40 mg, cefuroxime 750
mg. They issued on their literature that pain scores of
the periarticular injected group was lower
significantly than control group at poetoperative 2
and 3 days. In addition, Weng et al.’” studied
seventy-six patients underwent total hip arthroplasty
were randomly divided into two groups, 38 patients
received periarticular intraoperative injection of
multimodal analgesic drugs, and others do not.
Compared to the control group, VAS for pain of the
patients of injected group had significantly lower in
the post-anesthetic-care unit and four hours after
surgery. Patients of the injected group used
significantly less patient-controlled analgesia at 6, 12
hours, and over the first 24 hours after surgery than
the control group. No adverse effects resulted from
the multimodal analgesic drugs were noted in the

1. studied on 60 patients

injected group. Lee et e
undergoing unilateral THA were randomized to
undergo either a multimodal pain control protocol or
a conventional pain control protocol. The following
parameters were compared: the preoperative and
postoperative visual analogue scales (VAS), hospital
stay, operative time, postoperative rehabilitation,
additional painkiller consumption, and complication
rates. Although both groups had similar VAS scores
in the preoperative period and on the fifth
postoperative day, there was a significant difference
between the groups over the four-day period after
surgery. There were no differences in the hospital
stay, operative time, additional painkiller
consumption, or complication rate between the
groups. The average time for comfortable crutch
ambulation was 2.8 days in the multimodal pain
control protocol group and 5.3 days in the control
group.

In our study, the subject was divided into no
injection group (Group 3), two drugs (morphine and
long-acting local anesthetics) combined group
(Group 2), and four drugs (morphine, long-acting
local anesthetics, NSAID and epinephrine) combined

group (Groupe 1) and evaluated the pain by
subjective and objective method from immediate
postoperation to 2 weeks after operation on the
regular time interval, Postoperative 4 hour,8 hour,12
hour, 24 hour, 2 days and 3 days VAS score among
the groups showed that there was significant
difference (P{0.05), but VAS scores at postoperative
5 days, 2 weeks and 1 month among the groups
showed no significant difference (P)0.05). The
frequency of self-pain-control push among the
groups at operation day, postoperative 1 day and 2
day showed significant statistical difference (P<{0.05).
The amount of Clonac by the needs of patients
among groups showed that there was significant
difference at operation day, postoperative 1 day, 2
day and 3 day (P(0.05).

Interestingly, we could find that after postoperative
S5days, no statistical difference was found among
three groups. Periarticular multimodal drug injection
has effect on early period until postoperative 3 days
in our study, similarly, postoperative 2, 3 days in

Parvataneni s>

report and postoperative 1 day in
Weng' s” report. That means that we can postulate
the effect of periarticular multimodal drug injection
would last until postoperative 3 days and this period
would be important for pain control in case of
periarticular injection.,

The four ingredients of injection mixtures that we
used were morphine, ropivacaine, ketorolac and
epinephrine. Morphine exerts its analgesic effects
centrally, regionally, and locally by its effect on
opioid receptors. Local administration allows
sustained effect with a minimum of the typical opioid
adverse effects (sedation, nausea, and respiratory
depression), which occur through central opioid
receptors'”. Its half-time is 2hours, has late onset of
action time (30~60 min) but has long effect time (3~7
hour). On the contrary, ropivacaine, its half-time is
1.5 hour, has early onset (10~20 min), mean duration
is short (2~5 hours) and not only block afferent
peripheral nociceptive activity but also have some
anti-inflammatory properties in human mucosal

cells®

. On the idea of the opposite effect of these
two drugs, we mixed these two drugs, given that the
anesthetic effect will be prompt and durable.
Epinephrine which was used in the multiple drugs

will have effect on decreasing movement into the
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systemic circulation, increasing local absorption and
increase the effect time. Additionally, because of it s
effect on local bleeding control, drug washed out
effect while massive bleeding will be decreased ',
Ketorolac is non-steroidal anti-inflammatory drug,
half-time is 5 hour, and has onset of action time is
under 60 min, mean duration is 8~12 hour, and has
the effect by blocking the eicosanoid pathway which
evoked the creating of inflammatory mediator®. So
peripheral nerve desensitization and nociceptor
activities inhibition will make the effect of pain
decreasing effect™

In the current study, for postoperative 8 hours,
there were no significant statistical different VAS
scores with Group 1 and Group 2. But for these 8
hours, Group 3 which do not use short acting drugs
like morphine and ropivacaine was significant
statistical difference with other groups. After these 8
hours, VAS score of Group 1 was significant
difference with Group 2. This difference may be
affected by ketorolac, as relatively long acting drug
and epinephrine decreasing moving into the systemic
circulation, increasing local absorption and the effect
time. But we cannot tell the reason that there was no
short acting drug’ s effect, why there were still
differences with Goup 2 and Group 3 until
postoperative 3 days. About this, it needs more
additional study in the future,

The relationship with VAS score and the total
amount of Clonac injection during early effective
period for pain control was analyzed by simple
correlation analysis. In same method, the relationship
with VAS score and the total frequency of self-pain-
control push during the early effective period for
pain control was analyzed. During the early effective
period for pain control, the VAS scores and the total
amount of Clonac injection has the close relationship
and the relationship of VAS scores and the total
frequency of self-pain-control push is also, at same
times. It means the higher VAS score of patients, the
much Clonac use and self-pain-control push and the
lower VAS score of patients, and the less Clonac use
and self-pain-control push, especially, at early
effective period for pain control.

There are several limitations to this study. First,
there is the possibility that the analgesic effect of the
periarticular multimodal drug injection was masked

by the patient controlled analgesia and Clonac by
needs of patients. Second, because functional
evaluation was not included in the study, effect of
early pain control on the function was not evaluated.
Third, we did not stratify the result as to type of
implant and duration of operation time, We thought
that the influence of these factors seems to be low,
But, we cannot eliminate the relationship between
these factors and pain control pattern,

The power of this literature will be that our study
was processed by blind prospective control model.
Moreover, we evaluated the effectiveness of
periarticular multimodal drug injection after THA by
the results according to different drug combination
groups. We also tried to define the early effective
period for pain control.by comparing the pain
control pattern and analyze the difference of pain
control pattern among group.

Conclusion

The present study suggests that periarticular
multimodal drug injection has effect on the early pain
control after THA. Especially, for postoperative 3
days, namely, early effective for pain control,
periarticular multimodal drug injection can has effect
on the pain control and significantly reduce the
requirements for PCA push and another analgesics
like Clonac. In addition, the combination of
morphine, ropivacaine, ketorolac and epinephrine
will increase and last pain control effect during early
effective period after THA.,
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