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Abstract

Objective—To compare analgesia provided by carprofen or tramadol in dogs after enucleation.

Design—Randomized, masked trial

Animals—Forty-three dogs

Procedures—Client-owned dogs admitted for routine enucleation were randomly assigned to 

receive either carprofen or tramadol orally 2 hours prior to surgery and 12 hours after the first 

dose. Dogs were scored for pain at baseline, and postoperatively at 0.25, 0.5, 1, 2, 4, 6, 8, 24, and 

30 hours after extubation. Dogs received identical premedication and inhalation anesthesia 

regimens, including premedication with hydromorphone. If the total pain score was ≥9, if there 

was a score ≥ 3 in any one category, or if the visual analog scale score (VAS) was ≥35 combined 

with a palpation score of >0, rescue analgesia (hydromorphone) was administered and treatment 

failure was recorded. Characteristics between groups were compared with a Student’s t-test and 

Fisher’s exact test. The incidence of rescue was compared between groups using a log rank test. 

Pain scores and VAS scores between groups were compared using repeated measures ANOVA.

Results—There was no difference in age (p=0.493), gender (p=0.366) or baseline pain scores 

(p=0.288) between groups. Significantly more dogs receiving tramadol required rescue analgesia 

(6/21) compared to dogs receiving carprofen (1/22; p=0.035). Pain and VAS scores decreased 

linearly over time (p=0.038, p<0.001, respectively). There were no significant differences in pain 

(p=0.915) or VAS scores (p=0.372) between groups at any time point (dogs were excluded from 

analysis after rescue).

Conclusions and Clinical Relevance—This study suggests that carprofen, with opioid 

premedication, provides more effective post-operative analgesia than tramadol in dogs undergoing 

enucleation.
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Enucleation is one of the more common ophthalmic surgeries performed in both general and 

specialty veterinary practices. This procedure is often performed due to an intractably 

painful eye, secondary to glaucoma, corneal rupture, and other causes. The surgical 

procedure itself is also painful for dogs, considering that the adnexa, globe and orbit are 

richly innervated with sensory nerves.1 Animals with post-operative ocular pain may self-

traumatize, which can lead to undesirable postoperative complications such as dehiscence 

and/or secondary infection. Few studies have addressed the management of postoperative 

pain in ocular surgery; however, local anesthetic infiltration of the retrobulbar space has 

been shown to provide excellent analgesia after enucleation in dogs.2 This published 

technique3, however, requires some technical skill and may not be an analgesic method that 

many veterinarians would feel competent using without prior training.

Among analgesic drugs, non-steroidal anti-inflammatory drugs (NSAIDs) remain the most 

popular for oral administration for dogs. There are, however, several oral analgesic 

medications with different mechanisms of action that are gaining popularity for the 

treatment of post-surgical pain in dogs, but studies of their actual efficacy are limited. 

Among those medications, tramadol is the most intriguing, as its metabolites have 

mechanisms of action that suggest it is a multimodal analgesic that targets many points 

along the pain processing pathway. Tramadol has been available in oral and injectable 

formulations outside the USA for many years. It is available in the oral formulation in the 

USA and has quickly gained popularity as an analgesic for dogs with both acute and chronic 

pain. Tramadol is an isomeric drug, of which the (+) enantiomer is a weak mu opioid agonist 

with analgesic potency about 1/10th that of morphine.4,5 In addition, the (+) enantiomer acts 

within the spinal cord dorsal horn to inhibit serotonin reuptake, thereby providing analgesia 

in much the same way that the SSRI drugs do.5 The (-) enantiomer of tramadol inhibits 

norepinephrine reuptake in the spinal cord dorsal horn, thus providing yet another 

mechanism for analgesia.6 Early research indicated when given orally to dogs, at doses of 4 

mg/kg, tramadol achieves therapeutic plasma levels within 5 minutes and persists in plasma 

at measurable concentrations for between 5 – 10 hours.7 More recent research showed that at 

a dose of 10mg/kg given orally to dogs, many of the metabolites thought to be important for 

opioid-mediated analgesia achieved very low plasma concentrations, suggesting that the 

reported analgesic effects may be independent of opioid activity.8 Despite tramadol’s 

interesting mechanisms, little is published regarding its analgesic efficacy in dogs when 

given orally for either post-surgical pain or chronic pain. Due to its ease of use and safety 

profile, many practitioners use tramadol commonly despite limited and conflicting data as to 

its efficacy.

In comparison to tramadol, there are many published reports of carprofen’s efficacy for 

moderate post-surgical pain in dogs. All of these studies compare carprofen to analgesic 

drugs that are generally considered to be of moderate effectiveness.9-12 Carprofen provides 

analgesia by reducing prostaglandin synthesis in injured tissues by virtue of cyclooxygenase 

II inhibition.13 Because this drug may also inhibit cyclooxygenase I, there is the potential for 

carprofen to cause renal and hepatic toxicity, GI ulceration or upset, and inhibit platelet 

adhesion. Because of these side effects, and because of its relatively moderate analgesic 

effects, carprofen should not be used in animals with renal or hepatic disease or as the single 

analgesic in those undergoing major surgical procedures.
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Although it is reasonable to assume that enucleation is a painful procedure, evaluation of 

this pain in canine patients can be challenging.14-16 Veterinarians must utilize clinical 

impressions of pain, expectations of potential pain and careful observation to assess true 

levels of discomfort. Single observer, subjective observation and interpretation of specific 

pain-related behaviors17,18 is the best way to evaluate pain in animals despite the potential 

for observer bias.15,19,20 The pain scoring system utilized in the present study was validated 

in a previous study published by our group.2

The objective of the study reported here was to compare tramadol with another commonly 

administered oral analgesic, the non-steroidal anti-inflammatory drug (NSAID) carprofen, 

for analgesic efficacy in dogs following enucleation surgery. Because of its multiple 

proposed mechanisms of action, we hypothesized that tramadol would be a superior 

analgesic compared with carprofen in dogs undergoing this type of surgery.

Material and Methods

Animals

This study was approved by the University of Wisconsin-Madison School of Veterinary 

Medicine, and conformed to the guidelines of the Association for Research in Vision and 

Ophthalmology regarding animal use in research. After obtaining informed consent, client-

owned dogs were admitted to the UW Veterinary Care for enucleation surgery as indicated 

by ophthalmic examination. Exclusion criteria were the presence of any source of pain other 

than the affected eye, significantly elevated hepatic or renal enzymes, inability to remain in 

the hospital for 30 hours of pain scoring, or administration of analgesics less than 24 hours 

prior to inclusion in the study.

Procedures

All dogs had complete ophthalmic examinations, including slit lamp biomicroscopy, indirect 

ophthalmoscopy and applanation tonometry, and complete physical examinations. Pre-

operative diagnostic evaluation included PCV/TP and a chemistry panel. Other diagnostic 

tests, such as chest radiographs and abdominal ultrasound were performed as indicated by 

signalment and historical/clinical findings.

Dogs were randomly assigned to receive either 2.2 mg/kg of carprofena PO or 5mg/kg of 

tramadol hydrochlorideb PO. Block randomization was done to account for the long duration 

of the study (2.5 years) by using a commercially available randomization software program 

(Randomization Plan Generator, available at www.randomization.com. Accessed on 

8/1/2010). Medication was prepared by hospital pharmacy staff, dispensed in a treat 

designed with a pouch for pill administrationc, and administered to the dogs by a student not 

involved in pain scoring. Study drugs were given 2 hours prior to anesthetic premedication 

and again 12 hours later.

aRimadyl, Pfizer Animal Health, New York, NY.
bTramadol hydrochloride, Caraco Pharmaceutical Laboratories, LTD, Detroit, MI
cPill Pocket, The Nutro Company, Franklin, TN
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Prior to anesthesia, dogs were premedicated with hydromorphoned (0.2mg/kg IM) and 

midazolame (0.2mg/kg IM). After placement of a venous catheter, anesthesia was induced 

with propofolf (2 – 6 mg/kg) to effect or ketamine hydrochlorideg (5 mg/kg)/diazepamh 

(0.25 mg/kg) to effect, then maintained with isofluranei in oxygen. Standard balanced 

electrolyte fluids (10ml/kg/hr) during anesthesia and prophylactic antibiotic adminstration 

(cefazolin sodiumj 22mg/kg IV at induction and 6 hours later SC) were provided. 

Transpalpebral enucleation was performed by one of three veterinary ophthalmology 

residents under the supervision of a board-certified veterinary ophthalmologist, with or 

without placement of an intraorbital prosthesis depending on owner preference. The time 

between study drug administration and extubation (time 0) was calculated for each group.

Dogs were evaluated and scored for pain prior to receiving test article (baseline), and 

postoperatively at 0.25, 0.5, 1, 2, 4, 6, 8, 24, and 30 hours after extubation by one of two 

trained observers masked to treatment groups, using a pain scoring system modified from 

previously published studies (Appendix A).2,21 This pain scale included 5 behavioral 

categories that were assessed outside the cage and then in the cage with the animal, and 

included vocalization, posture, activity, mental status and response to palpation of the 

surgical site. The minimum possible score was 0; the maximum possible score was 20 with 

3 or 4 being the highest possible score for each category. Additionally, the observer assigned 

a visual analog score from 0 (no pain) to 100 (worst possible pain for this procedure). The 

two observers scored several dogs together prior to the study to ensure comparable scoring 

techniques, however, the majority of the scoring on the study was done by one author (CD). 

If the total pain score was ≥9, if there was a score ≥3 in any one category, or if the visual 

analog score (VAS) was ≥35 combined with a palpation score of > 0, rescue analgesia 

(hydromorphone 0.1-0.2mg/kg IM or IV) was administered, treatment failure was recorded, 

and the patient re-assessed to ensure any pain was below our minimum threshold. After 

treatment failure, the dog’s pain scores were excluded from further analysis, although the 

dogs continued to be scored to ensure comfort. If emergence delirium or dysphoria was 

considered a factor in causing an increased pain score, particularly in the areas of 

vocalization and posture combined with a palpation score of 0, 0.01mg/kg acepromazine 

maleatek was given IV and the patient re-scored. If the pain score decreased to below the 

minimum threshold, no rescue medication was administered and the post-acepromazine 

scores were used for analysis.

Sample size calculation

Sample size estimation was calculated via comparison of the proportion of patients in each 

study category expected to demonstrate effective pain control. Estimates of such proportions 

were figured conservatively, based on previous work in dogs undergoing lens extraction,20 

dHydromorphone HCl, Westward, Eatontown, NJ
eMidazolam, Caraco Pharmaceutical Laboratories, LTD, Detroit, MI
fPropoflo, Abbott Laboratories, North Chicago, IL
gKetamine HCl, Fort Dodge Animal Health, Fort Dodge, IA
hDiazepam, Hospira Inc, Lake Forest, IL
iIsoflurane, Piramal Healthcare Limited, Digwal Village, Anhra Pradesh, India
jCefazolin sodium, WG Critical Care, LLC, Paranus, NJ
kAcepromazine maleate, Boehringer Ingelheim Vetmedica Inc, St. Joseph, MO
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extrapolation from studies evaluating the efficacy of analgesic regimens for a variety of 

surgical procedures22,23 and successful strategies for pain control in our experience with 

enucleation for painful conditions in dogs. We predict that pain will be effectively managed, 

meaning rescue analgesia was not required, in <50% of patients receiving carprofen and 

≥85% of patients receiving tramadol. The significance level was set at 0.05 and the power of 

the test was set at 80%, allowing calculation of the number of subjects required per group as 

n=20.24

Statistical analysis

Select characteristics between groups were compared with a Student’s t-test (age, baseline 

pain scores, time between study drug administration and extubation), Fisher’s exact test 

(gender), and Wilcoxon rank sum test (baseline VAS scores). The incidence of rescue 

analgesia was compared between groups using a log rank test, and pain scores and log VAS 

scores between groups were compared using repeated measures ANOVA. Significance was 

inferred at P < 0.05.

Results

Forty-four dogs were enrolled in the study. One dog in the tramadol group was excluded 

from analysis due to behavior which prevented accurate pain scoring, resulting in 22 dogs in 

the carprofen (C) group and 21 dogs in the tramadol (T) group. There was no difference in 

mean age, gender, baseline pain scores or median baseline VAS scores between groups 

(Table 1). Reasons for enucleation and breed distribution were similar between groups 

(Table 1). Twenty-one of 22 in the carprofen group had painful ocular conditions prior to 

surgery, while 19/21 dogs in the tramadol group had painful ocular conditions prior to 

surgery. Of the three dogs with non-painful ocular conditions requiring enucleation, only 

one of these dogs, in the tramadol group, required rescue analgesia.

Three dogs in the carprofen group and 4 dogs in the tramadol group received ketamine to to 

induce anesthesia. One f these dogs in the tramadol group required rescue analgesia. All 

remaining dogs in the study received propofol to induce anesthesia.

The time of study drug administration to extubation (time 0) was determined for each group. 

The average time from study drug administration for the carprofen group was 3 hr 52 

minutes (range 3 hr to 5 hr 10 minutes) and the average time for the tramadol group was 3 hr 

52 minutes (range 2 hr 50 min to 5 hr 10 min; p=0.74)

Significantly more dogs receiving tramadol required rescue analgesia (6/21) compared to 

dogs receiving carprofen (1/22; p=0.035, Fig 1). There were no significant differences in 

pain scores (Fig 2) or VAS scores (Fig 3) between groups at any time point (dogs were 

excluded from analysis after rescue). On average (95% CI), over all time points, tramadol 

dogs had a pain score that was 0.03 (-0.60, 0.66) points higher than carprofen dogs 

(p=0.915), but tramadol dogs had a VAS score that was, on average, -0.16 (-0.45, 0.25) units 

lower than carprofen dogs (p=0.372). The single dog rescued in the carprofen group was 

rescued at 30 minutes after extubation. Of the dogs rescued in the tramadol group, 1 was 

rescued at extubation, 1 at 15 minutes post extubation, and 3 at 6 hours, and 1 at 8 hours All 
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but one dog was rescued due to a score of 3 on palpation (will not allow general surgical 

area to be touched), typically with a VAS score of >35; the remaining dog (in the tramadol 

group) was rescued with a score of 2 on palpation (increased whining or painful expression 

when surgical area touched), a score of 3 on activity (rolling and thrashing) and a VAS score 

of >35.

Three dogs were given acepromazine, two in the tramadol group and one in the carprofen 

group. All three dogs were given acepromazine for a vocalization score of 3 (continuous 

vocalization), and posture scores of 2 (abnormal posture and/or uncomfortable, continuous 

position change). Two dogs had a score of 0 on palpation (normal, allows palpation of 

surgical site), however, the third dog was thrashing too much to be easily or accurately 

palpated. All dogs had decreased vocalization scores and posture scores, with palpation 

scores of zero, after administration of acepromazine, so they were not administered rescue 

analgesia and their post-acepromazine scores at that time point were used for analysis.

Discussion

Results from the current study suggest that, with a mu agonist opioid premedication, 

carprofen provides more effective analgesia than tramadol after enucleation. In this study, 

significantly more dogs in the tramadol group required rescue analgesia, despite identical 

premedication and similar distribution of breeds and reasons for enucleation. Pain scores and 

VAS scores were not different between groups at any time point. Dogs were excluded from 

analysis after rescue analgesia, thus dogs in both groups that continued to be pain scored 

could be expected to have similar levels of pain. The majority of dogs in this study that 

required rescue did so due to a high score on palpation of the surgical site rather than due to 

an overall high pain score, which also contributed to similar pain and VAS scores between 

groups across time.

One possible confounding factor is the administration of ketamine to induce anesthesia in a 

small number of dogs in each group, given that ketamine has been reported to have 

analgesic effects in dogs undergoing ovariohysterectomy.25 Because the number of dogs 

receiving ketamine were similar between groups, and because one dog which received 

ketamine required rescue analgesia, the use of ketamine as an induction agent seems 

unlikely to have had an effect on our results. Interestingly, one report showed pre-operative 

ketamine was no better than saline 20 minutes post extubation.25

Efficacy of analgesic treatment in a particular situation cannot be proven until a placebo-

controlled, randomized, masked clinical trial is performed. We recently published such a 

trial that assessed pain in dogs after enucleation and the pain scoring system used in that trial 

strongly identified dogs that were treated with the placebo medication, indicating that our 

pain scoring system was sensitive to moderate or severe pain.2 Because results from this 

published study by our group include data from a placebo-controlled population that 

demonstrate the pain scoring system is sensitive to post-operative pain, this study utilized a 

positive control (carprofen) and a test drug (tramadol) with the same randomized, masked 

trial design using a slightly modified pain score system as we previously described. While 

every pain scoring method or scale has its strengths and weaknesses, the pain scoring 
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method used here, a modified Melbourne Pain scale,21,26 has been used in two prior ocular 

studies in dogs,2,27 both of which had placebo groups. In both of those studies, this pain 

scale was effective at identifying pain in placebo animals. Given our previous experience 

with this scale, we did not include a placebo group in the current study to confirm the 

sensitivity of our scale. Using the criteria of a score of ≥ 3, the highest or second highest 

score possible in each category, as our definition for treatment failure, proved to be the most 

sensitive way to assess for pain, and a painful response to palpation was the most common 

reason for treatment failure. The sensitivity of the palpation category in detecting pain was a 

surprising finding. We suspect this may be due in part to relatively low levels of pain post 

enucleation, resulting in lower scores in the other categories that represent a greater overall 

pain response.

Published studies since the start of the current study on the analgesic efficacy of tramadol in 

dogs, while limited, have reported mixed results. One study compared oral tramadol, 

carprofen, ABT-116 (a TRPV1 antagonist) and a placebo for pain due to hip osteoarthritis as 

assessed by an owner questionnaire, activity monitoring and gait analysis.28 Dogs showed 

no difference in activity as measured by an accelerometer between carprofen, tramadol and 

ABT-116, however, fewer rescue medications were required in dogs receiving carprofen. In 

this same study, however, owners reported via questionnaire increased activity and 

decreased pain with both tramadol and carprofen as compared to placebo.28 An uncontrolled 

open label study in dogs with severe chronic neoplastic pain who failed NSAID therapy 

reported improved quality of life scores with oral tramadol treatment.29 In this study, 

however, owner reported “placebo effect” could have confounded the results, as a placebo 

effect can account for up to 40% of the perceived improvements in quality of life,30 so these 

results should be interpreted cautiously. Davila and colleagues compared oral tramadol to 

firoxocib and tramadol in combination with firocoxib after cranial cruciate repair, and found 

that tramadol alone resulted in higher pain scores and a higher rate of rescue analgesia 

compared to firoxocib and firoxocib/tramadol.31 This study suggests NSAIDs are more 

potent analgesics than tramadol alone in some situations.

In the current study, not every dog receiving tramadol failed treatment, suggesting that for 

some dogs tramadol can provide effective analgesia provided an opioid is included in the 

analgesic protocol and the pain is similar to what was expected in the current study. Several 

studies have examined the pharmacokinetics of oral tramadol in dogs, but these studies were 

limited to 2 studies in Beagles,7,32 and one with Greyhounds.8 These studies measured 

different metabolites with different methods, so comparison is somewhat difficult, and all 

three studies revealed a large variation between subjects. These three studies were also not 

representative of the variety of dog breeds in the general population. There is genetic 

variation among humans in the metabolism of tramadol, in that some are poor metabolizers 

of tramadol, while others can be extensive or even ultra-metabolizers of tramadol.33 These 

differences in metabolism are important clinically, demonstrated by either a lack of, or poor, 

analgesia with tramadol in humans who are poor metabolizers.33 Differences in metabolism 

between individual dogs or even breeds of dogs could explain some of the failures of 

tramadol analgesia in this study. Further work with a wider variety of dog breeds, 

determination of how tramadol is metabolized in dogs, as well as which metabolites are 

active, will be important in our understanding of tramadol’s efficacy.
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It is possible that our results may have differed if we had used a higher dose or more 

frequent dosing interval of tramadol. Dosing recommendations for oral tramadol are wide, 

and range from 2 – 10 mg/kg at a frequency of twice to three times daily.34 Higher doses of 

tramadol can be associated with sedation in dogs, and there are some anecdotal reports of 

serotonin syndrome in dogs receiving high or frequent doses of tramadol (Karol Mathews, 

personal communication). For these reasons we elected to use a mid-range dose of tramadol 

in this study, with a dosing interval that was equal to that of carprofen at the 2.2 mg/kg oral 

dose. Three of the dogs in the tramadol group were rescued at extubation or within 15 

minutes of extubation, which was well within 8 hours of the initial tramadol administration. 

The remaining three dogs were rescued between 9-12 hours post initial tramadol 

administration, so increasing the frequency of tramadol may have altered our results, 

although administering an oral medication in the post operative period can be difficult.

Many studies have reported modest efficacy of carprofen for analgesia in dogs. Most of 

those studies, have compared carprofen to analgesia with opioid drugs with recognized 

modest efficacy such as buprenorphine and pethidine. In studies examining analgesia after 

ovariohysterectomy in dogs, Shih and colleagues reported that carprofen was as effective as 

the partial agonist opioid buprenorphine11, Dzikiti showed that a low dose of morphine was 

equivalent to carprofen,10 and Slingsby found that carprofen was superior to pethidine.12 In 

a study by Malek, in which dogs with osteoarthritis were treated with either an experimental 

TRPV1 receptor antagonist, carprofen or tramadol, fewer rescue analgesics were required in 

dogs treated with carprofen and owner-reported activity was increased with treatment of 

either tramadol or carprofen.28 For more severe pain, such as occurs after orthopedic 

surgery, carprofen alone was inadequate for analgesia.9

Interestingly, in the current study, all dogs that required rescue analgesia did so within 8 

hours of extubation. All dogs were pain scored for the duration of the study, and no other 

dogs required rescue analgesia, even at 24 hours post operatively, prior to the administration 

of any other analgesic medications. All dogs had, however, received either carprofen or 

tramadol 12 hours after their first dose, or approximately 8 hours from the time of surgery. 

Similarly, in the study by Myrna et al,2 most patients needed rescue analgesia in the first few 

hours after surgery. These results suggest that pain after enucleation in dogs is most intense 

within the first 6 hours after recovery, and that pain may subside within 24 hours of surgery. 

This is important information for the planning of analgesic therapy, suggesting analgesia 

should be relatively aggressive in the immediate post-operative period, while an NSAID 

alone may be sufficient by 24 hours after surgery.

In conclusion, our results indicate that carprofen, combined with an opioid such as 

hydromorphone, provides excellent analgesia for enucleation in dogs and that tramadol, with 

an opioid such as hydromorphone, produces more variable and sometimes poor analgesia for 

this type of surgery. More studies are warranted to study the efficacy of tramadol in a wide 

population of dogs, under a variety of painful conditions, and at a wide range of doses 

before the usefulness of this drug as an oral analgesic can be fully confirmed.
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Appendix

Table 2

Category and descriptor Score

From outside the cage:

Vocalization (choose only one)*

  Not vocalizing 0

  Slight vocalization but dysphoric 1

  Intermittent vocalization 2

  Continuous vocalization 3

Posture

 a) Guarding or protecting affected area 2

 b) Position (choose only one)

  Lateral recumbency 0

  Sternal recumbency 1

  Sitting, standing, or comfortable 1

  Standing with head hanging 2

  Moving 1

  Abnormal posture and/or uncomfortable, continuous position change 2

Activity (choose one)

 At rest

  Sleeping 0

  Semi-conscious 0

  Awake 1

 Eating 0

 Restless (pacing continuously; getting up and down) 2

 Rolling and thrashing 3

From inside the cage:

Mental status (choose only one)** Baseline minus current score = overall score

 too sedate to evaluate or dysphoric 0

 Submissive 1

 Uninterested in people (unusual for this dog) 2

 Overtly friendly 3

 Wary or Aggressive 4

Response to palpation (choose only one)***

 Normal, allows palpation of amputation site 0

 Allows but then moves away, tenses or looks when surgical area touched 1

 Increased whining or painful expression when surgical area touched 2
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Category and descriptor Score

 Will not allow general surgical area to be touched 3

Vocalization (choose only one)*

  Not vocalizing 0

  Vocalizing but responds to quiet voice and/or stroking 1

  Vocalizing when touched 2

  Intermittent vocalization 2

  Continuous vocalization 3

The minimum possible score is 0; the maximum possible score is 20.
*
Does not include alert barking.

**
For this category, score recorded is the score obtained after surgery minus the score obtained before surgery.

***
Palpate around the general surgical area starting at the dorsal end and working toward incision site. If the dog scores a 0 

for palpation, total pain score may be attributable to dysphoria. Administer acepromazine at 0.01 mg/kg IV before rescue 
analgesia.

Rescue analgesia: If total pain score is ≥ 9 or VAS is ≥ 35 and palpation score is > 0.
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Figure 1. 
Survival curve of successful treatment (ie, no rescue analgesia needed) by treatment groups. 

The number of dogs with treatment failure was significantly greater in dogs receiving 

tramadol (p=0.035) than in dogs receiving carprofen.
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Figure 2. 
Comparison of pain scores over time between dogs receiving tramadol and dogs receiving 

carprofen. There was no difference between groups at any time point.
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Fig 3. 
Comparison of VAS over time between dogs receiving tramadol and dogs receiving 

carprofen. There was no difference between groups at any time point. Log scores of VAS 

were used to normalize the data.
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Table 1

Distribution of the age, sex, reason for enucleation, and baseline pain scores for dogs enrolled in a study 

comparing analgesia provided by carprofen or tramadol after enucleation. Age and baseline pain scores were 

compared with a Student’s t test and birth gender was compared with a Fisher’s exact test

Variable Carprofen (n=22) Tramadol (n=21) P value

Mean (range) age (y) 7.1(1-13) 6.4 (2-12) 0.493

Birth gender 13 F, 9 M 9 F, 12 M 0.366

Mean (SD)* baseline pain score 2.0 (1.5) 1.6 (1.1) 0.288

Median (range) baseline VAS score 27.5 (0-50) 20.0 (0-60) 0.492

Ocular disease (No. of dogs) Glaucoma (15) Glaucoma (18) n/a

Blind, ulcerated (2) Blind, ulcerated (1)

KCS non-responder (1) Intraocular tumor (1, non-painful)

Rupture (1) Phthsical (1, non-painful)

Proptosis (1)

Phthsical (1, non-painful)

Breeds (No. of dogs, n=1 if not 
notated)

Bassett (4), Mixed (5), Springer, Golden 
retriever, Cockapoo, Miniature Pinscher, 
Labrador retriever, American Bulldog, 
Bichon Frise, Cocker spaniel, Scottish 
terrier, Cavalier King Charles Spaniel, 
Greater Swiss Mountain dog, Pekingese

Mixed (5), Labrador retriever (3), Cocker 
spaniel (2), Siberian Husky (2), Parson Jack 
Russell (2), Pit bull (2), German shepherd, 
Boston terrier, Bassett, Miniature Poodle, 
Golden retriever

n/a

*
Maximum score of 20
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