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Background & objectives: Effective pain control following outpatient surgical procedures is an important 
aspect of patient discharge. This study was carried out with an aim to investigate the histopathological 
effects of intra-articular dexketoprofen trometamol injection in knee joint on synovium and cartilage in 
an experimental rat model.
Methods: In each of 40 rats, the right knee was designated as the study group and the left knee as the 
control group (NS group). Under aseptic conditions, 35 rats received an injection of 0.25 ml (6.25 mg) 
dexketoprofen trometamol into the right knee joint and an injection of 0.25 ml 0.9 per cent normal saline 
solution into the left knee joint. On the 1st, 2nd, 7th, 14th, and 21st days after intra-articular injection, rats in 
specified groups were sacrificed by intraperitoneal injection of 120 mg/kg sodium thiopental. Knee joints 
were separated and sectioned for histopathological examination. Inflammatory changes in the joints 
were recorded according to a grade scale.
Results: No significant difference in terms of pathological changes both in synovium and cartilage was 
observed between the NS group and the study group on days 1, 2, 7, 14 and 21 after intra-articular 
injection of dexketoprofen or saline in the knee joint.
Interpretation & conclusions: The findings showed no evidence of significant histopathological damage 
to the cartilage and synovia for a period up to 21 days following intra-articular administration of 
dexketoprofen trometamol in the knee joints of rats.
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 Post-operative pain is an acute form of pain that 
begins with surgical trauma and gradually abates 
as tissues heal. While the general approach to post-
operative pain is to treat it as a natural result of surgery 
that must be endured, the treatment focuses on pain 
reduction as opposed to complete elimination1.

 Diagnostic or treatment arthroscopy is one of 
most frequent outpatient surgical procedures. Either 
separately or in combination, intra-articular application 
of local anaesthetics, opioids, and non-steroidal anti-
inflammatory drugs (NSAIDS) provide effective 
analgesia for outpatient arthroscopic procedures2,3.
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 Dexketoprofen is the S(+) enantiomer of 
ketoprofen, which is a cyclooxygenase (COX)-1 and 
COX-2 inhibitor arylpropyonic acid4. Enantiomers, of 
various drugs provide a more controlled profile and 
minimizes the drugs adverse effects5,6. Intravenous 
administration of dexketoprofen trometamol after 
orthopedic surgery has been demonstrated to provide 
effective analgesia7,8; however, only few studies 
are available on the safety aspects of clinical and 
experimental intra-articular administration of the 
intravenous form of dexketoprofen trometamol on the 
knee joint9. Study to investigate the histo-pathological 
effects of intra-articular dexketoprofen trometamol 
injection in knee joint synovium and cartilage in an 
experimental rat model.

Material & Methods

 The study was conducted during June to August 
2010 in the department of Anaesthesiology, Istanbul 
university, Istanbul, Turkey. The study protocol 
was approved by the Istanbul university Laboratory 
Animals Ethics Committee. Forty five female Sprague-
Dawley rats weighing 180-250 g were rised at the 
Istanbul university Experimental Medicine Research 
Laboratory. The rats were fed with standard laboratory 
food; there was no food or fluid restriction.

 In each of the 40 rats, the right knee was designated 
as the study group and the left knee as the control group 
(NS group). Under aseptic conditions, 35 rats received 
an injection of 0.25 ml (6.25 mg) intravenous form 
of dexketoprofen trometamol (Arveles® 50 mg / 2 ml 
ampule, Ibrahim Ethem Ulagay, Turkey) consisting of 
deksketoprofen trometamol, ethanol, sodium chloride, 
and sodium hidroxide into the right knee joint and an 
injection of 0.25 ml 0.9 per cent normal saline solution 
in to the left knee joint. The remaining five rats received 
punctures in both knee joints with an empty insulin 
injection needle and were designated as shamoperated 
in order to evaluate the possible traumatic effect of 
puncture on the knee joint. The rats were then placed 
into cages, five rats per cage, to be sacrificed on days 1, 
2, 7, 14, and 21. The sham operated rats were placed in 
a separate cage. 

 On the 1st, 2nd, 7th, 14th, and 21st days after intra-
articular injection, rats in specified groups were 
sacrificed by intraperitoneal injection of 120 mg/kg 
sodiumthiopental. using a scalpel and surgical scissors, 
the legs were amputated at the level of the femur head. 
The soft tissues were removed without disturbing the 
knee joint, and the samples were macroscopically 

assessed for the presence of haematoma. On the day 
the rats were sacrificed, the samples were tagged as 
right (R), left (L), sham right (SR), and sham left (SL)
and placed into 50 ml bottles filled with 10 per cent 
formaldehyde.

 The knee joints of the rats sacrificed in the first 
24 h after intra-articular injection were designated as 
group 1 (n=9). A total of 18 samples were collected 
from eight right, eight left, and two right and left knee 
joints of sham rats, and named 24R, 24L, 24SR, and 
24SL, respectively. The knee joints of the rats sacrificed 
in the first 48 h after intra-articular injection were 
designated as group 2 (n=9). The 18 samples collected 
were lebelled as from eight right, eight left, and two 
right and left knee joints of sham rats, and named 
48R, 48L, 48SR, and 48SL, respectively. The knee 
joints of the rats sacrificed on the 7th day after intra-
articular injection were designated as group 3 (n=9). 
The 18 samples collected were labelled as 7R, 7L, 
7SR, and 7SL, respectively. The knee joints of the rats 
sacrificed on the 14th day after intra-articular injection 
were designated as group 4 (n=9), and the 18 samples 
collected were labelled as 14R, 14L, 14SR, and 14SL, 
respectively. The knee joints of the rats sacrificed on 
the 21st day were designated as group 5 (n=7) and the 
samples (n=18) collected were named 21R, 21L, 21SR, 
and 21SL, respectively.

 The samples were decalcified with a 10 per cent 
formic acid solution, cut into 5 µm slices with a 
microtome in prepared paraffin blocks, stained with 
haematoxylin-eosin (H&E), and examined under a 
light microscope.  

 Histopathological examination of knee joint 
samples was done as follows:

Synovial reaction evaluation: Normal microscopy-0; 
increase in synovial cells, presence of neutrophils 
and fibroblasts- +1; and increase in synovial cells, 
presence of neutrophils and fibroblasts, and increase in  
fibrin- +2. 

Cartilage evaluation: Normal microscopy -0; focal 
synovial adhesion- +1; focal surface erosion- +2; and 
reactive fibroblastic proliferation: +3.

 When calculating the total grade, points assigned 
for synovial reaction and joint cartilage evaluation 
were added up, and one extra point was added if there 
were changes in both synovium and cartilage. Grades 
were evaluated as follows: 0= normal, 1= very mild, 
2= mild, 3= moderate, 4= severe, and 5-6= very severe.



Grade 0 was described as negative (for the undestroyed 
joint group),whereas grades 1 through 6 were described 
as positive (for the destroyed joint group).

Statistical analysis: The NCSS 2007 software package 
(NCSS, LLC, Utah, USA) was used for statistical 
analysis. The Chi-square test and Fisher’s exact test 
were used for comparison of qualitative variables, and 
p<0.05 was considered as significant.

Results & Discussion

 None of the rats died during the experiment. There 
were no macroscopic signs of haematoma seen in any 
of the groups. Two samples in group 1 and one each in 
groups 3, 4 and 5 showed grade 1 changes in synovium 
and cartilage in the saline treated controls of group 3 
and one in group 5. Two samples also showed grade 
1 changes. One sample each of groups 2, 4 and one 
control sample in group 5 showed grade 3 changes. The 
remaining samples received a grade 0. A mild synovial 
reaction was seen in the right knee joint of sham-
operated rats from groups 1 and 2. The microscopy of 
other sham-operated samples was normal. 

 No significant difference in terms of pathological 
changes in synovium and cartilage was obtained 
between the NS group and the study group (Table). 

 In outpatient surgeries, preference is given to 
analgesic methods with a rapid onset of action, a 

long-term effect, and minimal side effects. Intra-
articular drugs are widely used to secure preemptive 
and post-operative analgesia in various arthroscopic 
procedures. The most commonly used drugs are 
NSAIDs, bupivacaine, and morphine. Many studies 
have been published on the intra-articular effects of 
these drugs7,8,10. Elhakim et al11 compared intravenous 
normal saline with 20 mg intra-articular tenoxicam 
and found the latter to have a stronger analgesic effect 
than the placebo. Colbert et al12 compared intravenous 
and intra-articular tenoxicam and found the latter 
to be more effective in providing analgesia. Another 
group compared intra-articular neostigmine, tramadol, 
bupivacaine, and tenoxicam and found all four to be 
similarly effective and safe, with a few side effects13.

 Talu et al14 compared intra-articular tenoxicam, 
bupivacaine, and a combination of the two in 
arthroscopic knee surgery. Bupivacaine was found 
to have a stronger analgesic effect when used alone, 
while the patients who received a combination of 
bupivacaine and tenoxicam were reported to have 
a more comfortable recovery period. Güler et al15 
compared intra-articular tenoxicam and morphine and 
reported a similar analgesic effect in both groups. 

 In studies on chondrocyte culture cartilage 
harvested from osteoarthritis patients different NSAIDs 
have been shown to have different effects in vitro on 
cartilage metabolism and proteoglycan synthesis16,17. 
In a study in which NSAIDs were applied locally, 
Romsing et al18 found that systemic use of many 
NSAIDs might inhibit proteoglycan synthesis and 
disrupt chondrocyte metabolism. Sagis et al9 showed 
that in vitro application of dexketoprofen in primary 
culture caused significant toxicity.

 In a study by Balabonova et al19, rheumatoid arthritis 
patients received 8 mg intra-articular injections of 
lornoxicam into the knee joint once a week for 3 weeks. 
ultrasonographic monitoring of changes in the joint 
revealed synovial membrane thickening and a reduced 
amount of exudate in the joint cavity indicating that it 
did not damage the knee joint; on the contrary, it reduced 
inflammation.

 One of the limitations of our study was that in absense 
of preservative-free form of dexketoprofen trometamol, 
we used an intravenous form to apply intra-articularly. 
Another limitation was a lack of randomization and 
blinding.

 In conclusion, no significant histopathological 
damage was observed in the cartilage and synovium 

Table. Histological changes seen in synovium and cartilage 
of knee joints
Group/Parameter Days after intra-articular injection

1 2 7 14 21
1. Study group

Synovium grade
Negative 6 8 7 7 7
Positive 2 0 1 1 1

Cartilage grade
Negative 8 7 8 7 8
Positive 0 1 0 1 0

2. Saline group 
Synovium grade
Negative 8 8 6 8 7
Positive 0 0 2 0 1
Cartilage grade
Negative 8 8 8 8 7
Positive 0 0 0 0 1

n=8 in each group
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up to 21 days after intra-articular administration 
of dexketoprofen trometamol in the keen joint of 
experimental rat model. The changes seen in rat joints 
may not be consistent with findings in the humans. 
There is a need for further research involving electron 
microscopic examination, a preservative-free form 
of dexketoprofen, and animals with joint size and 
structure closer to humans. Follow up investigations of 
the long-term effects of dexketoprofen and studies of 
its histopathological effect and analgesic effectiveness 
in humans are necessessary to determine the safety of 
intra-articular administration of dexketoprofen alone 
or in combination with other drugs.
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