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Abstract

Background In 2005 we reported a study on the efficacy

of the preoperative use of the selective COX-2 inhibitor

celecoxib (Celebrex) for reducing both postoperative pain

and opioid requirements in patients undergoing bilateral

subpectoral breast augmentation. Our findings showed that

patients who received 400 mg of celecoxib 30 min before

surgery required significantly less postoperative opioid

analgesics compared with those given a placebo. Gaba-

pentin (Neurontin) is an agent commonly used to control

neuropathic pain. Here we describe a prospective study

assessing the efficacy of preoperative gabapentin in

combination with celecoxib for reducing postoperative

pain and opioid requirements in elective subpectoral breast

augmentation.

Methods One hundred eighteen patients were given

1200 mg of gabapentin and 400 mg of celecoxib 30–

60 min before surgery. From the day of surgery until

postoperative day 5, patients documented any use of

analgesics and recorded their degree of pain. Results were

then compared with those of our previous study in which

only celecoxib was used.

Results The combination of gabapentin and celecoxib

was found to be significantly superior (p \ 0.001) in

reducing postoperative pain and opioid requirements than

celecoxib alone in the management of postoperative pain

and opioid requirements.

Conclusion To decrease postoperative opioid require-

ments, we recommend 400 mg of celecoxib and 1200 mg

of gabapentin taken 30–60 min before surgery by patients

undergoing subpectoral breast augmentation or a compa-

rable plastic surgery procedure.
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Combined celecoxib and gabapentin in pain management

Introduction

Postoperative pain control is an essential part of elective breast

augmentation and is inveterately managed with opioid-

containing compounds such as oxycodone/acetaminophen

(Percocet), hydrocodone/acetaminophen (Vicodin), and

meperidine. Unfortunately, these agents are notorious for

both their analgesic inadequacy and objectionable side

effects of nausea, vomiting, constipation, somnolence, diz-

ziness, and a clouded sensorium [1–3]. Effective alternatives

to opioids have included celecoxib, a COX-2 inhibitor

believed to affect analgesia by inhibition of cyclooxygen-

ase, an enzyme involved in the conversion of plasma

membrane-derived arachidonic acid into proinflammatory

and hyperalgesic prostaglandins and thromboxanes [4]; and

gabapentin, an anticonvulsant/antihyperalgesic thought to

reduce the hyperexcitability of dorsal horn neurons follow-

ing tissue damage [5]. When used to control postoperative

pain, both celecoxib and gabapentin have been shown to

have a significant opioid-sparing efficacy [6–16].

In a 2005 report published in this journal, we described a

prospective study in which patients who received a single

400 mg oral dose of celecoxib 30 min before subpectoral
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breast augmentation required significantly less postopera-

tive opioids [14]. To further diminish opioid use, we

undertook the present prospective study to assess the effi-

cacy of preoperative celecoxib in combination with

gabapentin. Using the study population from our 2005

study as a control group (hereafter referred to as control

group), we compared the use of celecoxib plus gabapentin

(combination group) to the use of celecoxib alone for

reducing postoperative pain and opioid use.

Materials and Methods

Between 2005 and 2008, women undergoing elective

bilateral subpectoral breast augmentation for diagnosed

breast hypoplasia were asked to volunteer for this study.

All patients were women with no prior history of breast

surgery, and neither mastopexy nor any other concurrent

procedures were performed. Patients were excluded from

this study if they had used any opioid analgesics for longer

than 30 days in the 5 years prior to surgery. Patients with

an allergy to COX-2 inhibitors, gabapentin, acetamino-

phen, or hydrcodone were excluded from the study. All

women received Inamed-McGhan textured saline implants

inserted submuscularly by the same surgeon (FDP) under

intravenous sedation (propofol, diazepam, and ketamine)

and local anesthesia (0.25% lidocaine with 1:400,000 epi-

nephrine) on an outpatient basis. No opioids, including

morphine, meperidine, or sublimase, were administered

during the procedure. The incidence of nausea and vom-

iting in the PACU was recorded.

A total of 118 patients qualified for the study. Patient

ages ranged from 23 to 62 years, with a mean of

31.2 years. The patients were 73.4% Asian or of a mixed

Asian ancestry. The remaining identified themselves as

Caucasian, Filipino, part-Hawaiian, or ‘‘other.’’ All

patients were given an oral dose of 1200 mg of gaba-

pentin and 400 mg of celecoxib with a sip of water

30–60 min before surgery. These doses were recom-

mended previously by other clinical studies [3, 7, 10, 17].

All patients had access to acetaminophen (1000 mg every

6 h as needed) as well as 5 tablets of Vicodin (5 mg

hydrocodone/500 mg acetaminophen per tablet) in the

event that acetaminophen was insufficient. The rationale

for the administration of celecoxib and gabapentin was

explained to the patients by the operating surgeon during

their preoperative visit, which occurred approximately

2 weeks before surgery, and was reiterated on the day of

the procedure.

The mechanism of pain and the importance of endor-

phines were explained to all patients and they were

provided the form shown in Fig. 1 to read carefully prior to

surgery and to return to the office on their postoperative

visit. They were also asked to answer the questions at the

end of the form.

Beginning on the day of surgery and ending on the fifth

postoperative day, patients experiencing pain requiring the

use of analgesics were asked to record the date, time, type

of medication (either Tylenol or Vicodin), and the inten-

sity of their pain on a provided form. Pain intensity was

quantified by the following scale: 0 for nil; 1 for mild

pain (annoying, nagging); 2 for discomforting (trouble-

some, nauseating, grueling, numbing); 3 for distressing

(miserable, agonizing gnawing); 4 for intense (dreadful,

horrible, vicious, cramping); and 5 for excruciating pain

(unbearable, torturing, crushing, tearing) as shown in

Fig. 2.

Statistical analyses were conducted using Fisher’s exact

test with mid-p, two-sided values of p \ 0.05 considered

significant. These results were compared to previous data

in which only celecoxib had been utilized, the control

group [14].

Results

Patient cooperation was 100%. No patient refused to take

the 400 mg of celecoxib and the 1200 mg of gabapentin

preoperatively, and all 118 patients complied with the use

of their questionnaires. No allergic reactions were noted

either before or after the procedures and no patient devel-

oped nausea and/or vomiting as a result of preoperative

ingestion of celecoxib and gabapentin.

In response to questions 1 and 2 in Fig. 1, 109 patients

(92.4%) found the preoperative explanations of the rationale

for the use of celecoxib and gabapentin and their education

regarding endorphins very clear and very understandable.

The remaining 9 patients (7.6%) found the explanations

somewhat clear and somewhat understandable.

In the combination group, 113 patients (95.8%) took

only acetaminophen or no analgesics at all after surgery

compared with 19.9% of patients in the control group [14];

this was found to be a significant difference (p \ 0.001).

With regard to opioid use, five patients (4.2%) in the

combination group required supplemental Vicodin (a total

of 18 Vicodin tablets were consumed) in contrast to 18.2%

in the control group [14]; this also was found to be sig-

nificant (p \ 0.01).

In the combination group, nil (score of 0) or mild (score

of 1) pain was reported by 14 patients (11.9%), with a

mean pain score of 0.78. The average age of these 14

patients was 44.8 years. Intense pain (score of 4 or 5) was

reported by 9 patients (7.6%) on at least one occasion, with

a mean score of 4.4. The mean age in this group was

37.1 years. However, five of the nine patients who rated

their pain as intense also had a history of smoking
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Fig. 1 Before surgery patients were provided this educational letter explaining the rationale for the use of celecoxib and gabapentin and theories

of endogenous analgesia. Patients used this form to document that they understood

Fig. 2 Patients used this scale

to rate their pain
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compared with none of the 14 who rated their pain as nil or

mild. All had been asked to stop smoking for 6 weeks

before and after surgery. The difference in pain scores

between smokers and nonsmokers was significant

(p \ 0.005), which was in accordance with our previous

study [14]. The remaining 95 patients (80.5%) experienced

a mean pain intensity rating of 1.84, or pain ranging from

mild to discomforting.

Thirty-eight patients (32.2%) decided not to fill their

Vicodin prescriptions either before or after the operation,

stating they did not believe it was warranted in light of the

preoperative education they had received. When inter-

viewed at their postoperative follow-up, all of these

patients believed this decision was justified. These 38

patients also had the lowest pain intensity score, ranging

from 0 to 2 and with a mean of 0.67. The mean age in this

patient subgroup was 40.3 years.

Discussion

In a previous report, we showed a significant benefit of the

preoperative oral administration of 400 mg of celecoxib for

reducing both postoperative pain and opioid requirements

[14]. Several other studies have demonstrated the opioid-

sparing efficacy of preoperatively administered selective

COX-2 inhibitors in reducing postoperative pain after

dental surgery [13], bunionectomy [7], spinal fusion surgery

[16], thyroid surgery [11], and abdominal hysterectomy

[12]. This current study was undertaken in an attempt to

further improve postoperative pain management by adding

gabapentin to the celecoxib regimen. Hurley et al. [18]

reported on the synergistic effects of combining the non-

selective naproxen with gabapentin and pregabalin. In

2006, after we had begun our study, Reuben et al. [19]

found the beneficial effect of combining celecoxib with

pregabalin for spinal fusion surgery. In the same year, Turan

et al. [20] demonstrated the efficacy of combining gaba-

pentin with rofecoxib in reducing postoperative pain and

opioid use following abdominal hysterectomy. In that study,

patients were administered a regimen of either a placebo,

50 mg of rofecoxib alone, 1200 mg of gabapentin alone, or

the combination of rofecoxib and gabapentin on the morn-

ing of surgery and every subsequent morning through

postoperative day 2 [20]. Patients were also administered IV

fentanyl 3-5 min before the initial skin incision and had

access to patient-controlled morphine postoperatively. A

report by Gilron et al. [21] demonstrated the efficacy of

rofecoxib and gabapentin in reducing movement-related

pain after abdominal hysterectomy, although it similarly

allowed for the administration of both pre- and periopera-

tive opioids and patients had access to a bolus-only

morphine PCA postoperatively. We found no trials in the

literature that combined celecoxib and gabapentin or com-

bined any selective COX-2 inhibitor with gabapentin on an

outpatient basis and that completely avoided pre-, peri-, or

postoperative IV opioid use.

Selective COX-2 inhibitors were originally developed as

chronic pain medications that offered the pain-relieving

benefits of nonselective nonsteroidal anti-inflammatory

drugs (NSAIDs) with fewer adverse gastrointestinal

effects. Their demonstrated efficacy in treating postsurgical

and acute medical pain has expanded their use. The theory

behind the preoperative administration of selective COX-2

inhibitors is that inhibition of COX-2-mediated prosta-

glandin synthesis reduces nociceptive pain and prevents

inflammatory-induced hyperalgesia [4, 14]. It has been

shown that the administration of 400 mg of celecoxib

before surgery is as effective as when it is administered

postoperatively in major plastic surgery cases [17].

Although the precise mechanism by which gabapentin

produces analgesia is unknown, the compound has been

shown to bind to the a-2-s subunit of presynaptic voltage-

gated calcium channels, thus reducing calcium influx and

inhibiting the release of excitatory amino acids [22–24].

These channels are upregulated in the dorsal root ganglia

and spinal cord after surgical trauma. In animal models,

gabapentin has been shown to prevent allodynia and

hyperalgesia [10, 25] and pain-related responses in several

models of neuropathic pain [26, 27]. Other theories about

the analgesic effects of gabapentin relate to its inhibitory

effect on dorsal horn N-methyl-D-aspartic acid (NMDA)

receptors [5, 6, 28, 29]. Gabapentin is generally well tol-

erated by patients and the most common adverse effects

reported in clinical trials of neuropathic pain are somno-

lence, dizziness, ataxia, and fatigue [19, 30–32].

It has been demonstrated that the administration of

morphine downregulates l-opioid receptor synthesis and

pro-opiomelanocortin (POMC)—the precursor of b-endor-

phins—mRNA expression in an animal model [33, 34].

Both endogenous b-endorphins and exogenous opioids act

on these receptors to decrease the release of substance P

and, consequently, pain. Endogenous opioids such as

b-endorphin (b-EP) and methionine-enkephalin (M-EK)

play an important role in the modification of pain percep-

tion, and studies have suggested that higher preoperative

cerebrospinal fluid concentrations of these endogenous

opioids are associated with longer periods of analgesia and

less postoperative morphine requirements [35]. The inter-

play of exogenous and endogenous opioids continues to be

an area of active clinical investigation, particularly as it

relates to postoperative pain. b-EP levels appear to be

increased under surgical stress, and it appears that this

response can be effectively blunted using a spinal or sys-

temic delivery of narcotics [36]. However, clinical

observations also suggest that intraoperative narcotics can
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induce postoperative hyperalgesia, possibly via inhibition

of endogenous opioids [37]. Therefore, investigations into

non-narcotic options for the management of postoperative

pain continue to be actively pursued.

It is possible that pain experienced by patients in this

study in the immediate postoperative period may be the

necessary trigger for the implementation of these endoge-

nous pain relief mechanisms. Our current preoperative

regimen of celecoxib and gabapentin administered 30–

60 min before surgery may create an ephemeral period of

immediate postoperative pain, although we have found that

patients tolerate this discomfort if properly educated about

the value of endorphins in long-term recovery. Whether or

not a placebo effect is operational is beyond the scope of

this report. Future researchers may investigate this ques-

tion. However, if a placebo effect has contributed to our

results, we would certainly welcome and laud its consistent

and beneficial role.

We have found that older patients, with an average age

of 40.3 years and nonsmokers, reported the lowest pain

intensity and no postoperative Vicodin use. Although age-

related discrepancies have been reported both in the per-

ception and reporting of pain [38, 39], our study can neither

verify nor disqualify these conclusions.

This report demonstrates the significant advantage of

combined preoperative administration of gabapentin and

celecoxib over celecoxib alone in patients undergoing

subpectoral breast augmentation. We find that patient

education about the mechanism of action of analgesics and

the importance of preserving the endogenous endorphins

very important and must be communicated to all patients

on their preoperative visits. We ensure proper patient

education 2 weeks before surgery and reiterate any salient

points on the morning of surgery. We have extended our

current preoperative celecoxib/gabapentin regimen to other

patients undergoing different aesthetic procedures such as

breast reduction, mastopexy, abdominoplasty, liposuction,

face lift, blepharoplastyand endoscopic brow lift with

similar favorable outcomes.

Conclusion

The preoperative administration of 400 mg of celecoxib

combined with 1200 mg of gabapentin 30-60 min before

subpectoral breast augmentation significantly reduces

postoperative pain and opioid requirements. This effect is

significantly superior to the administration of celecoxib

alone. Therefore, we recommend that a combination of

celecoxib and gabapentin be administered to all patients

undergoing elective subpectoral breast augmentation.

Other procedures of similar intensity may also benefit from

this regimen. Preoperative education so as to ensure that

patients have a basic understanding of analgesic drugs, pain

pathways, and the production of endogenous endorphins

appears paramount to success.
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ative oral rofecoxib reduces postoperative pain and tramadol

consumption in patients after abdominal hysterectomy. Anesth

Analg 98:1039–1043

12. Koppert W, Angst M, Alsheimer M, Sittl R, Albrecht S, Schüttler

J, Schmelz M (2003) Naloxone provokes similar pain facilitation

as observed after short-term infusion of remifentanil in humans.

Pain 106:91–99

13. Malmstrom K, Daniels S, Kotey P, Seidenberg BC, Desjardins PJ

(1999) Comparison of rofecoxib and celecoxib, two cyclooxy-

genase-2 inhibitors, in postoperative dental pain: a randomized,

placebo- and active-comparator-controlled clinical trial. Clin

Ther 21:1653–1663

14. Parsa AA, Soon CWM, Parsa FD (2005) The use of celecoxib for

reduction of pain after subpectoral breast augmentation. Aesth

Plast Surg 29:441–444

15. Recart A, Issioui T, White PF, Klein K, Watcha MF, Stool L,

Shah M (2003) The efficacy of celecoxib premedication on

postoperative pain and recovery times after ambulatory surgery: a

dose-ranging study. Anesth Analg 96:1631–1635

16. Rønnekleiv OK, Bosch MA, Cunningham MJ, Wagner EJ,

Grandy DK, Kelly MJ (1996) Downregulation of mu-opioid

receptor mRNA in the mediobasal hypothalamus of the female

102 Aesth Plast Surg (2009) 33:98–103

123



guinea pig following morphine treatment. Neurosci Lett 216:

129–132

17. Sun T, Sacan O, White PF, Coleman J, Rohrich RJ, Kenkel JM

(2008) Perioperative versus postoperative celecoxib on patient

outcomes after major plastic surgery procedures. Anesth Analg

106:950–958

18. Hurley RW, Chatterjea D, Rose Feng M, Taylor CP, Hammond

DL (2002) Gabapentin and pregabalin can interact synergistically

with naproxen to produce antihyperalgesia. Anesthesiology

97:1263–1267

19. Reuben SS, Connelly NR (2000) Postoperative analgesic effects

of celecoxib or rofecoxib after spinal fusion surgery. Anesth

Analg 91:1221–1225

20. Turan A, White PF, Karamanlioglu B, Memis D, Tasdogan M,
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