EXPERIMENTAL AND CLINICAL STUDIES DENEYSEL VE KLINIK CALISMALAR

Preemptive oral rofecoxib plus postoperative
intraarticular bupivacaine for pain relief after
arthroscopic knee surgery

Beyhan Karamanlioglu*, Aysin Alagol**, Fatma Nesrin Turan**

OZET

Artroskopik diz cerrahisi sonrasinda agri kontroliinde postoperatif intraartikiiler bupivakaine preemptif
oral rofekoksib eklenmesi

Bu ¢alismada, preemptif oral rofekoksibin, artroskopik diz cerrahisi sonrast intraartikiiler bupivakain analjezisine
etkisi arastirildi. Altmusiki olgu ti¢ gruba ayrildi. Grup 1’e (n=21) ameliyattan 1 saat 6nce oral 50 mg rofekoksib ve
ameliyattan sonra intraartiktler 20 ml % 0.5 bupivakain, Grup 2’ye (n=21) ayni dozda bupivakain ve Grup 3’e (n=20)
ameliyat sonrast intraartiktiler 20 ml salin uygulandi. Agrt skorlart postoperatif 30. dak., 1, 2, 4, 6, 12 ve 24. saatlerde
VAS ile degerlendirildi. Analjezi stiresi, analjezik (tramadol, tenoksikam) gereksinimleri ve yan etkiler kaydedildi. Agr1
skorlart cerrahiden sonra Grup 3'le karsilastirildiginda Grup 1’de tiim zaman noktalarinda (p<0.05, p<0.001), Grup
2'de 30. dak (p<0.00D), 1. ve 4. saatlerde (p<0.05) daha distkti. Grup 1’de ise Grup 2’den ilk 4 saatte daha dustikti
(p<0.05, p<0.001). Analjezi siiresi Grup 1'de Grup 2 ve 3’den (743.0 + 480.5 dk vs. 262.4 + 292.2 dk ve 17.0 + 12.1
dk; p<0.05, p<0.001); Grup 2’de Grup 3’ten belirgin (p<0.05) olarak daha uzundu. Tramadol gereksinimleri Grup 1’de
Grup 2 ve 3'den (4.8 = 15.0 mg vs. 40.5 + 43.6 mg ve 67.5 = 24.5 mg; p<0.05, p<0.001); Grup 2’de Grup 3'ten
anlamli (p<0.05) olarak daha azdi. Tenoksikam gereksinimleri ve yan etkiler gruplar arasinda farksizdi. Sonug olarak,
preemptif oral rofekoksib ve postoperatif intraartikiiler bupivakainin kombine kullaniminin artroskopik diz cerrahisi
sonrast belirgin analjezik fayda ve opioid gereksiniminde azalma sagladigi kanisina varildi.

Anahtar kelimeler: Preemptif, rofekoksib, bupivakain, postoperatif analjezi, artroskopik diz cerrahisi

SUMMARY

This study was designed to test the hypothesis whether preemptive administration of rofecoxib, a novel selective
COX-2 inhibitor, can prolong intraarticular bupivacaine analgesia after arthroscopic knee surgery. Sixty-two patients
were randomly assigned to one of the three groups. Group 1 (n=21) was administered oral rofecoxib 50 mg 1 h
before surgery plus intraarticular 0.5 % bupivacaine 20 ml postoperatively. Group 2 (n=21) was administered the
same dose of bupivacaine. Group 3 (n=20) was administered saline 20 ml intraarticularly after surgery. Pain scores
(VAS) were assessed at 30 min, 1, 2, 4, 6, 12 and 24 h postoperatively. Analgesia duration, analgesic (tramadol and
tenoxicam) requirements, and adverse effects were recorded postoperatively for 24 h. Pain scores were significantly
lower in the Group 1 at all time points (p<0.05, p<0.001) and were significantly lower in the Group 2 at 30 min
(p<0.001), 1 and 4 h (p<0.05) compared to the Group 3. Pain scores were significantly lower in the Group 1
compared to the Group 2 during the first 4 h after surgery (p<0.05, p<0.001). Analgesia duration was longer in Group
1 than Group 2 or 3 (743.0 £ 480.5 min versus 262.4 + 292.2 min and 17.0 + 12.1 min; p<0.05, p<0.001 respectively),
and in Group 2 than Group 3 (p<0.05). Tramadol requirements were significantly less in Group 1 than Group 2 and
3 (4.8 £ 15.0 mg versus 40.5 + 43.6 mg and 67.5 + 24.5 mg; p<0.05, p<0.001 respectively), and in Group 2 than
Group 3 (p<0.05). There were no significant differences among the groups regarding the tenoxicam requirements
and adverse effects. In conclusion, the combination of oral rofecoxib administered preemptively and intraarticular
bupivacaine administered postoperatively provided a significant analgesic benefit and decreased the opioid require-
ments after arthroscopic knee surgery, when compared to bupivacaine alone or saline.
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Introduction
! variety of analgesic techniques have been

used to relieve pain after arthroscopic

knee surgery. Intraarticular local anesthet-
ics have found to be effective to provide postop-
erative analgesia after such operations (Cagney et
al. 1999, Dahl et al. 1990, Chirwa et al. 1989,
Erikkson et al. 1986). Addition of either opioids
(Allen et al. 1993, Khoury et al. 1992) or Q-2
receptor agonists (Reuben and Connelly 1999) to
intraarticular bupivacaine improves postoperative
analgesia when compared with local anesthetic
alone.

Preemptive analgesia may prevent nociceptive
inputs generated during surgery from sensitized
central neurons and therefore may reduce pain
after surgery (Richmond et al. 1993). Opioids or
non-steroidal anti-inflammatory drugs (NSAIDs)
had been administered systemically for preemp-
tive analgesia (Wadhwa et al. 2001, Dahl and
Kehlet 1991). NSAIDs inhibit prostaglandin
biosynthesis by inhibition of cyclooxygenase
(COX) which has two isoforms: COX-1 and COX-
2. Analgesic and anti-inflammatory efficacy occur
mainly by inhibition of COX-2, while adverse
effects occur by inhibition of COX-1 (Kam and
Power 2000, Hawkey 1999). Recently, highly
selective COX-2 inhibitor, rofecoxib has become
available. Rofecoxib has a relative COX-2/COX-1
selectivity ratio >800/1. Since this drug do not
inhibit platelet function, its use in the periopera-
tive period may be safe. In some studies, rofe-
coxib has found to be successful for postoperative
pain management (Reuben and Connelly 2000,
Ehrich et al. 1999, Morrison et al. 1999b).

This study was undertaken to investigate the
effects of preoperative oral rofecoxib administra-
tion on postoperative analgesia provided by
intraarticular bupivacaine injection in patients
underwent arthroscopic knee surgery. This study
was designed in a prospective, randomized, dou-
ble-blinded, and placebo controlled manner.

Material and Method

After obtaining approval from the local ethics
committee and written informed consent, we
studied 62 patients, ASA physical status I-IT under-
going elective arthroscopic knee surgery.
Exclusion criteria included a known allergy, sen-
sitivity, or contraindications to opioids, local anes-
thetics or any NSAIDs, renal insufficiency, a histo-
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ry of peptic ulcer, a history of a bleeding diathe-
sis.

The patients were randomly divided into 3
groups: Group 1 (n=21); Group rofecoxib plus
bupivacaine, Group 2 (n=21); Group bupivacaine,
and Group 3 (n=20); Group saline. The study
design was randomized and double-blinded.
Patients were randomly allocated according to
computer-generated randomization list. For pre-
medication, midazolam 0.07 mg/kg and atropine
0.015 mg/kg i.m. were administered 1 h before
surgery. Group 1 was administered oral rofecoxib
50 mg (Vioxx, 25 mg tablets, Merck Sharp &
Dohme PTY Limited, South Granville, NSW,
Australia) before surgery.

After the patients had been taken to the surgery
room, 4 ml/kg 5 % dextrose-lactated Ringer’s infu-
sion was started through an i.v. 20-gauge cannula
inserted in an appropriate antecubital vein. The
heart rate, systolic and diastolic arterial pressure,
and peripheral oxygen saturation (Driger Cato
PM 8040, Libeck, Germany) were monitored.
Anesthesia was induced with iv. propofol (2
mg/kg) and fentanyl (2 mg/kg). Endotracheal
intubation was facilitated with i.v. atracurium 0.6
mg/kg. Anesthesia was maintained by 2-3 %
sevoflurane in nitrous oxide and oxygen (ratio
2:1). When the surgical procedure was completed,
patients’ knee joint were injected through the
arthroscope with bupivacaine 0.5 % 20 ml in
Group 1 and 2, and with the same volume of
saline in Group 3.

After tracheal extubation, patients were trans-
ferred to the post-anesthesia care unit (PACU).
Postoperative pain was assessed using a visual
analog scale (WAS; 0: “no pain” and 10: “worse
pain imaginable”). Patients were asked in the
PACU at 30th min and 1 h, and in the orthopedics
clinic at 2, 4, 6, 12 and 24th h after surgery for
pain assessment according to the VAS. VAS mon-
itoring was explained to the patients during the
preoperative visit. If it was >4, or on the patients’
request, i.m. tramadol 50 mg in the first 4 h and
tenoxicam 20 mg at the period of 4-24 h after
surgery were administered. Analgesia duration
(min) was considered as the time from intraartic-
ular injection to first analgesic requirement.
Analgesia duration, total tramadol and tenoxicam
requirements, and adverse effects were recorded
during postoperative 24 h. Patients were adminis-
tered i.m. ondansetron (4 mg) when repeated
nausea and/or vomiting occured. All measure-
ments were recorded by the same anesthesia res-
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ident who was blinded to the study drugs admin-
istered.

Statistical analysis

Age, weight, surgery duration, anesthesia dura-
tion, analgesia duration, tramadol and tenoxicam
requirements and VAS (cm) were analyzed with
one way ANOVA. When a significant result
obtained, analgesia duration and tramadol
requirements were analysed with Dunnett T3 test,
a post-hoc test, because of non-homogen vari-
ances. Gender was analyzed with Chi-square test.
Adverse effects were analyzed with Kolmogorov-
Smirnov test. A value of p<0.05 was considered
statistically significant. Data were analyzed using
MINITAB for Windows 13.32 (MINITAB, Inc, State
College, PA).

Results

There were no significant differences among the
three groups with respect to age, weight, gender,
surgery and anesthesia duration (Table 1).

Pain (VAS) scores are presented in Table 2. There
was a significant difference with respect to VAS
scores among the three groups (p<0.001). Pain
scores were significantly lower in Group 1 at all

time points (p<0.05, p<0.001), and were signifi-
cantly lower in Group 2 at 30 min (p<0.00D), 1
and 4 h (p<0.05) compared to Group 3. Pain
scores were significantly lower in the Group 1
compared to Group 2 during the first 4 h after
surgery (p<0.05, p<0.00D).

Analgesia duration and analgesic requirements are
presented in Table 3. There were significant dif-
ferences with respect to mean analgesia duration
and tramadol requirements among the three
groups (p<0.001, p<0.001, respectively). Analgesia
duration was longer in Group 1 than Group 2 or
3 (743.0 + 480.5 min versus 262.4 + 292.2 min and
17.0 £ 12.1 min; p<0.05, p<0.001 respectively) and
in Group 2 than in Group 3 (p<0.05). Tramadol
requirements were significantly less in Group 1
than Group 2 and 3 (4.8 + 15.0 mg versus 40.5 +
43.6 mg and 67.5 + 24.5 mg; p<0.05, p<0.001
respectively), and in Group 2 than Group 3
(p<0.05). There were no significant differences
among the groups regarding the tenoxicam
requirements.

The difference in the incidence of nausea (3
patients in Group 1, 2 patients in Group 2, and 2
patients in Group 3), vomiting (one patient in
each group), vertigo and epigastric pain (one

Table 1: Demographic characteristics and surgery data.

Variables Groupl (n=21)
Age (yr) 40.7 £ 13.0
Weight (kg) 73.5 £ 12.7
Gender(m/f) 11/10
Surgery duration (min) 85.2 + 28.1
Anesthesia duration (min) 112.1 + 30.8

Data are presented as mean + SD.
No statistically significant difference was found between groups.

Group 2 (n=21) Group 3 (n=20)

40.2 £ 12.8 39.8 + 12.3
73.1 £ 10.5 74.2 + 10.0
10/11 10/10
852+ 273 88.5 + 26.6
116.2 + 29.1 112.5 = 25.7

Table 2: Pain (VAS) scores in the three groups.

Time after surgery Group 1 (n=21)

Group 2 (n=21) Group 3 (n=20)

30 min 1.2 £ 1.4 *t 26+ 1.7 1 6.1+1.3
1h 1.1 £ 1.1 ** 30x20¢ 43+ 1.0
2 h 1.0 £ 0.9 **tt 1.8+0.7 27+1.0
4 h 1.2 +1.1% 22+x12+¢ 25 %15
6h 12131 1.8+1.0 24 +0.8
12 h 1.0+1.21 20+ 14 24+ 1.5
24 h 08+1.1+¢t 1.8+ 1.6 20+ 1.6
(VAS:Visual Analogue Scale)

VAS scores are presented as mean + SD.

* p<0.05 , ** p<0.001, when compared to Group 2

t p<0.05 , 11 p<0.001, when compared to Group 3
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Table 3: Analgesia duration and analgesic requirements in the three groups.

Variables Group 1 (n=21)

743.0 + 480.5 *tt
4.8 +15.0 *t
53.6 £ 67.6

Analgesia duration (min)
Tramadol requirement (mg)
Tenoxicam requirement (mg)

Analgesia duration and analgesic requirement is presented as mean + SD

* p<0.05 , when compared to Group 2
T p<0.05, 1t p<0.001, when compared to Group 3

Group 2 (n=21) Group 3 (n=20)

262.4 + 292.2 T 17.0 £ 12.1
405 + 43.6 1 67.5 = 24.5
78.6 + 60.4 97.5 + 49.3

patient in Group 1) were not statistically signifi-
cant between the groups. Number of patients and
doses in patients receiving antiemetic drug during
the first 24 h after surgery were similar among the
groups. None of the patients in the three groups
suffered hypotension, respiratory depression,
bronchospasm, or allergic reaction.

Discussion

A multimodal approach for postoperative pain
management is recommended (Kehlet and Dahl
1993). The pharmacological management includes
systemically administered NSAIDs as well as opi-
oids (Power and Barratt 1999, Richmond et al.
1993, Dahl and Kehlet 1991). Since selective COX-
2 inhibitors demonstrated analgesic efficacy when
administered orally after dental (Ehrich et al. 1999,
Malmstrom et al. 1999, Morrison et al. 1999b,
Mehlisch et al. 1997, Hubbard et al. 1996) and
orthopedic surgery (Reicin et al. 2001), and pre-
emptively used in spinal surgery (Reuben and
Connelly 2000), we were interested in determin-
ing whether preemptive oral rofecoxib might pro-
vide additional postoperative analgesia when
combined with intraarticular bupivacaine. Our
results confirm the analgesic benefit of preemp-
tive administration of rofecoxib for postoperative
analgesia; we observed the lowest VAS scores and
analgesic requirements as well as longest analge-
sia duration in patients who received rofecoxib in
the preoperative period. Furthermore, opioid
need was also reduced.

Previous studies demonstrated that single oral
dose of 50 mg rofecoxib was effective in the
treatment of acute pain (Chang et al. 2001,
Morrison et al. 1999a). Rofecoxib at the dose of 50
mg was found similar to 550 mg naproxen sodi-
um for post-orthopedic pain. At this dose, rofe-
coxib had opioid sparing effect when compared
to placebo (Reicin et al. 2001). The same dose
was recommended for either preoperative (Huang
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et al. 2001, Reuben and Connelly 2000) or post-
operative (Reicin et al. 2001) administration. We
used rofecoxib 50 mg at the preoperative period.
Reuben and Connelly (2000) designed a placebo-
controlled study to determine the postoperative
analgesic efficacy of rofecoxib or celecoxib after
spinal surgery. Both groups were administered
the drug at preoperative period. Authors found
significantly less morphine consumption with i.v.
patient-controlled analgesia (PCA) and lower pain
scores in rofecoxib group at 8, 12 and 16th h, and
in celecoxib group at 8th h than placebo group,
postoperatively. At 12 and 16th h, pain scores
were found to be lower in rofecoxib group than
celecoxib group. Authors concluded that rofecox-
ib provided for a more sustained analgesic effect
compared to celecoxib. In another study, a single
oral dose of rofecoxib 50 mg, given 1 h before
induction of anesthesia for radical prostatectomy,
was similar to placebo for VAS scores at 1, 2, 4, 6,
8 and 24 h, and there was no difference in the
postoperative morphine consumption (Huang et
al. 2001).

The main benefits of selective COX-2 inhibitors
are the reduced incidence of gastric ulceration,
perforation and bleeding and reduced effect on
platelets (Clemett and Goa 2000, Kam and Power
2000, Van Hecken et al. 2000, Hawkey 1999).
These adverse effects occur by concurrent COX-1
inhibition (Kam and Power 2000). Previous stud-
ies demonstrated that the most common adverse
effects of rofecoxib are headache, fatigue, nausea,
dizziness, dyspepsia and dry mouth (Ehrich et al.
1999, Malmstrom et al. 1999, Morrison et al.1999a,
b). In the present study, nausea, vomiting, vertigo
and dyspepsia in the combination group, and
nausea and vomiting in both bupivacaine and
placebo groups were seen. There was no signifi-
cant difference with respect to adverse effects
among the groups.

We conclude that the combination of oral rofe-
coxib administered preemptively and intraarticu-
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lar bupivacaine administered postoperatively pro-
vided a significant analgesic benefit and
decreased the opioid requirements after arthro-
scopic knee surgery, when compared to bupiva-
caine alone or saline.
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