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Background  
Effective management of postoperative pain is essential for promoting recovery and 
improving overall patient outcomes after total knee arthroplasty (TKA). Intravenous 
corticosteroids, especially dexamethasone, have become increasingly popular due to their 
strong anti-inflammatory effects, which can enhance pain control while minimizing side 
effects. However, the optimal dosing strategy for dexamethasone remains unclear, as 
most studies have primarily focused on fixed high doses. 

Objective  
This retrospective case-matched study aimed to evaluate the effectiveness of 
weight-based low-dose intravenous dexamethasone (0.1 mg/kg) in managing 
postoperative pain following TKA. 

Methods  
Patients who underwent unilateral TKA for primary osteoarthritis were retrospectively 
analyzed and divided into two cohorts based on the timing of their surgery. The control 
group, consisting of patients who underwent TKA between March 2019 and November 
2020, did not receive dexamethasone. In contrast, patients operated on between 
December 2020 and May 2022 received a preoperative weight-based dose of 0.1 mg/kg 
intravenous dexamethasone. Postoperative pain was assessed using the Verbal Numerical 
Rating Scale (VNRS), and fentanyl consumption was recorded over the first 72 hours 
postoperatively. 

Results  
The dexamethasone group demonstrated significantly lower pain scores at all measured 
intervals up to 60 hours postoperatively (p < 0.05) compared to the control group. 
Additionally, patients receiving dexamethasone required significantly less fentanyl in the 
first 24 hours and had lower cumulative fentanyl consumption over the entire 72-hour 
postoperative period (p < 0.001). There were no significant differences between the two 
groups in terms of hospital stay, deep infection rates, or other complications. 

Conclusion  
Weight-based low-dose dexamethasone (0.1 mg/kg) appears to be an effective strategy for 
reducing postoperative pain and opioid use following TKA. 
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INTRODUCTION 

Effective pain management after total knee arthroplasty 
(TKA) is critical, as it significantly influences patient re
covery, clinical outcomes, and overall satisfaction with the 
procedure.1 Poorly controlled postoperative pain can hin
der rehabilitation, prolong hospital stays, and ultimately 
affect the success of the surgery.2 Various approaches, in
cluding preoperative, intraoperative, and postoperative in
terventions, have been explored to optimize pain relief and 
facilitate recovery.3 

Postoperative pain is often driven by the inflammatory 
response to surgical trauma. Traditionally, nonsteroidal 
anti-inflammatory drugs (NSAIDs) have been the corner
stone in managing this inflammation-induced pain.4 How
ever, the use of corticosteroids has gained popularity in re
cent years due to their potent anti-inflammatory effects 
and ability to reduce pain more effectively in certain con
texts.5 Corticosteroids can be administered in various 
forms, including periarticular injections, intravenous in
fusions, or oral formulations, providing flexibility in pain 
management strategies tailored to individual needs.6,7 

Intravenous corticosteroids have become a preferred op
tion for managing postoperative pain following TKA. The 
intravenous route offers advantages including ease of ad
ministration, lower costs, and a reduced risk of local wound 
complications compared to periarticular injections.8 

Among corticosteroids, dexamethasone is preferred for its 
potent anti-inflammatory properties and prolonged dura
tion of action.9 While most studies on intravenous dexam
ethasone report favorable outcomes, there is still no con
sensus on the optimal dose and timing of administration. 
Many trials use a fixed dose ranging from 10 to 25 mg,10‑12 

but our institution employs a weight-based protocol that 
adjusts dosing according to the patient’s body weight. 

To address these variations in dosing protocols, we con
ducted this study to assess the effectiveness of a single in
travenous dexamethasone regimen, using a weight-based 
low dose, in managing postoperative pain following TKA. 
We compared the outcomes of patients who received this 
intervention with those who did not. 

MATERIALS AND METHODS 

This retrospective analysis examined data from patients 
who underwent TKA at the University Hospital between 
March 2019 and May 2022. The data were retrieved from 
the hospital’s medical records by the Digital Innovation 
and Data Analytics Department (DIDA) and systematically 
recorded using a standardized case record form for analysis. 
The study received approval from the local Ethics Commit
tee and Institutional Review Board, which waived the need 
for individual patient consent. 

This study included patients who underwent unilateral 
TKA for primary osteoarthritis, performed by a single sur
geon using a conventional surgical technique. All patients 
received the same anesthetic protocol, including a spinal 
block and an adductor canal block. In cases where patients 
underwent bilateral TKA on separate occasions, each pro

cedure was treated as a distinct case. Eligible participants 
were between 50 and 80 years of age, with a diagnosis 
of primary osteoarthritis classified as grade III or IV ac
cording to the Kellgren–Lawrence classification. Exclusion 
criteria included incomplete medical records, a history of 
prior surgery on the knee being studied, the use of steroids 
other than intravenous dexamethasone, or administration 
of NSAIDs outside the established postoperative protocol. 

In our practice, intravenous dexamethasone was intro
duced as a standard treatment starting in December 2020. 
Consequently, we designated patients who underwent TKA 
before this date, from March 2019 to November 2020, as 
the control group, as they did not receive dexamethasone. 
Patients who had TKA from December 2020 to May 2022, 
when dexamethasone was routinely administered, were 
classified as the experimental group. Patients in the ex
perimental group received a preoperative dose of dexam
ethasone at a dosage of 0.1 mg/kg immediately after spinal 
anesthesia. 

Data collection encompassed both preoperative and 
postoperative patient information. Preoperative data in
cluded demographics such as gender, age, comorbidities, 
body mass index (BMI), preoperative hemoglobin and 
hematocrit levels, operative side, platelet count, and the 
American Society of Anesthesiologists (ASA) classification. 
Postoperative data included operative time, postoperative 
hematocrit levels, transfusion rates, pain scores at rest 
(measured using the Verbal Numerical Rating Scale: VNRS), 
opioid consumption, time to the first dose of analgesia, 
and complications such as superficial infections, deep vein 
thrombosis, pulmonary embolism, and reoperations. All 
data were recorded in a standardized case record form and 
subsequently analyzed. 

All TKA procedures were performed by the same surgeon 
using a standardized technique. 

Every case involved the use of a pneumatic tourniquet. 
The medial parapatellar approach was consistently used. 
The surgeon made the distal femoral cut with an in
tramedullary guide and the proximal tibial cut with an ex
tramedullary guide. In all procedures, a cemented posterior 
stabilized knee prosthesis was employed. A periarticular 
anesthetic cocktail was injected in every case, consisting of 
a mixed solution of 20 mL of 0.5% bupivacaine and 0.3 mg 
of adrenaline diluted in saline to a total volume of 100 mL. 

All patients followed a consistent postoperative pain 
control protocol, care, and rehabilitation plan. They were 
given oral celecoxib 200 mg twice daily and paracetamol 
500 mg every 4 hours. For pain management, fentanyl was 
used exclusively as a rescue medication, administered at 
1 micrograms per kilogram of body weight intravenously 
every 3 hours as needed. Postoperative patient-controlled 
analgesia was not used. 

Rehabilitation began immediately with ankle pumping 
and quadriceps isometric exercises. Patients were encour
aged to walk with a supportive device, and range of motion 
exercises started the day after surgery. To prevent venous 
thromboembolism, patients received aspirin 81 mg, two 
tablets daily. If a patient was allergic to aspirin, rivaroxaban 
10 mg was used instead. 
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Table 1. Demographic data   

Characteristic Control group 
N = 33 

Dexamethasone group 
N = 34 

p value 

Sex (male:female) 
Age (years) 
Side (left:right) 
BMI (kg/m2) 
ASA classification (II:III) 
Preop hemoglobin (g/dL) 
Preop hematocrit (%) 
Platelet count (x103/µL) 
Diabetes (%) 
Total operative time 

1:32 
67.77 ± 6.89* 
15:18 
26.71 (2.97) t 

30/3 
12.93± 1.05* 
39.68 ± 3.46* 
286.79 ± 90.88* 
6 (18%) 
156.36 ± 18.17* 

5:29 
68.93 ± 6.98* 
14:20 
27.78 (4.38) t 

28/6 
13.15 ± 1.12* 
40.78 ± 3.12* 
260.94 ± 60.94* 
3 (9%) 
163.82 ± 24.22* 

0.093 
0.494 
0.724 
0.246 
0.305 
0.41 
0.177 
0.180 
0.261 
0.16 

* Values are expressed as mean ± SD 
t Values are expressed as median (interquartile range) 

The Verbal Numerical Rating Scale (VNRS, 0-10) was col
lected according to the standard protocol by nurses every 8 
hours. The fentanyl consumption data were collected from 
the hospital information system, including dose and time 
of administration. 

STATISTICAL ANALYSES 

Characteristics and outcomes between the control group 
and the dexamethasone group were analyzed using R, ver
sion 4.0.3 (R Foundation for Statistical Computing, Vienna, 
Austria). A p-value of ≤ 0.05 was considered statistically 
significant. Continuous variables such as age, preoperative 
hemoglobin, hematocrit, and platelet count were compared 
using an independent t-test. Categorical variables, includ
ing sex, side, American Society of Anesthesiologists (ASA) 
classification, and the presence of diabetes, were analyzed 
using the chi-square test. Non-normally distributed contin
uous variables, including BMI, post-operative pain scores, 
fentanyl consumption, and hospital stay, were analyzed us
ing the Mann-Whitney U test. 

RESULT 

A total of 67 patients who met the study criteria were in
cluded in the study, with 33 patients in the control group 
and 34 patients receiving dexamethasone. The demo
graphic characteristics of both groups are summarized in 
Table 1. There were no significant differences between the 
control group and the dexamethasone group in terms of sex 
distribution, age, side preference, BMI, ASA classification, 
total operative time, preoperative hemoglobin, hematocrit, 
or platelet count. Additionally, the prevalence of diabetes 
did not show significant differences between the groups. 

Post-operative pain scores indicated significantly lower 
pain levels in the dexamethasone group compared to the 
control group at multiple time points: 8 hours, 16 hours, 24 
hours, 36 hours, 48 hours, and 60 hours post-operatively. 
Detailed results and statistical analyses are presented in 
Table 2. 

Post-operative opioid consumption, measured by cumu
lative fentanyl dosage, is summarized in Table 3. The dex
amethasone group demonstrated significantly lower fen

tanyl consumption compared to the control group at 
various time intervals, particularly within the first 24 hours 
post-operatively (0-12 hours and 12-24 hours). The cumu
lative fentanyl consumption over the entire 72-hour period 
was also significantly lower in the dexamethasone group. 
However, no significant differences were observed between 
the two groups during the 24-48 and 48-72-hour intervals. 
The linear mixed-effects model found a significant main 
effect of treatment group, with the dexamethasone group 
showing significantly lower VNRS and fentanyl consump
tion compared to the control group (p < 0.01). 

The median hospital stay was 3.4 days (IQR 0.37) in the 
control group and 3.39 days (IQR 0.98) in the dexametha
sone group, with no statistically significant difference be
tween the two groups (p = 0.25). One patient in the dex
amethasone group developed a superficial infection, which 
was successfully treated with a one-week course of oral an
tibiotics, with no recurrence or further complications noted 
after two years of follow-up. No cases of venous throm
boembolism, pulmonary embolism, or reoperation were ob
served in either group. 

DISCUSSION 

Effective pain management after TKA is essential for opti
mizing recovery and patient satisfaction.13 While NSAIDs 
have traditionally been used, corticosteroids like intra
venous dexamethasone are gaining favor due to their po
tent anti-inflammatory effects and low risk of complica
tions.14 Despite most studies focusing on higher doses, our 
institution utilizes a weight-based, low-dose protocol. This 
study found that patients receiving low-dose dexametha
sone had significantly lower pain scores and reduced opioid 
consumption compared to those not receiving it, support
ing the use of low-dose dexamethasone in TKA pain man
agement. 

Our study demonstrates that low-dose dexamethasone 
(0.1 mg/kg) effectively reduces post-operative pain follow
ing TKA, consistent with various other studies that have ex
plored a range of doses. For instance, Nielsen et al. found 
that higher doses of dexamethasone (1 mg/kg) and inter
mediate doses (0.3 mg/kg) were both effective in reducing 
moderate-to-severe pain at 24 hours post-operatively, as 
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Table 2. Post-operative pain (Verbal numerical score)      

Post-operative time 
(hours) 

Control group 
N = 33 

Dexamethasone group 
N = 34 Mean 

difference 
p 

value* Median 
(IQR) 

Mean (SD) 
Median 

(IQR) 
Mean (SD) 

8 
16 
24 
36 
48 
60 

3 (2) 
3 (2) 
3 (2) 
2 (3) 
2 (3) 
2 (3) 

3.33 (1.61) 
2.27 (1.49) 
2.61 (1.75) 
1.67 (1.38) 
2.00 (1.44) 
1.39 (1.27) 

1.5 (3) 
0 (3) 
0 (2) 
0 (2) 
0 (2) 
0 (0) 

1.79 (1.97) 
1.47 (1.83) 
0.76 (1.30) 
0.79 (1.47) 
0.74 (1.26) 
0.32 (0.81) 

1.54 
0.80 
1.85 
0.88 
1.26 
1.07 

0.001 
0.023 

<0.001 
0.004 

<0.001 
<0.001 

IQR; interquartile range, SD; standard deviation 
* Mann-Whitney U test 

Table 3. Fentanyl consumption (microgram)    

Post-operative time (hours) 

Control group 
N = 33 

Dexamethasone group 
N = 34 p 

value* Median 
(IQR) 

Mean (SD) 
Median 

(IQR) 
Mean (SD) 

0 - 12 h 160 (40) 151.82 (36.001) 80 (72.5) 86.77 (57.93) < 0.001 

12 - 24 h 120 (75) 110.00 (51.05) 40 (80) 48.53 (43.00) < 0.001 

24 - 48 h 30 (55) 47.27 (73.11) 0 (40) 31.77 (58.95) 0.22 

48 - 72 h 0 6.06 (28.49) 0 0 0.148 

Total cumulative dose 
(microgram) 

300 (120) 321.21 (144.54) 140 (150) 167.06 (115.72) < 0.001 

IQR; interquartile range, SD; standard deviation 
* Mann-Whitney U test 

well as pain during leg raises at 24 and 48 hours.15 Simi
larly, Saini et al. observed that intravenous dexamethasone 
(8 mg) significantly lowered pain scores and reduced nau
sea, especially when administered as a single dose.16 Fur
thermore, Tammachote et al. reported that a slightly higher 
dose of 0.15 mg/kg reduced pain both at rest and during 
movement across various time points up to 21 hours post-
surgery.8 These findings, along with our own, support the 
notion that low-dose dexamethasone can provide effective 
early pain relief following TKA. However, further studies are 
required to evaluate the long-term pain control and overall 
recovery outcomes. 

Regarding postoperative opioid consumption, our study 
demonstrated that low-dose dexamethasone (0.1 mg/kg) 
was associated with a reduction in opioid use following 
TKA. This finding is consistent with the results of Gasbjerg 
et al., which showed that administering two doses of dex
amethasone (24 mg each) significantly reduced morphine 
consumption within the first 48 hours postoperatively com
pared to a placebo, with a reduction of approximately 10.7 
mg.12 Similarly, Koh et al. found that preemptive low-dose 
dexamethasone (10 mg) in combination with ramosetron 
decreased both postoperative pain and opioid consumption 
during the 6- to 24-hour period after surgery.17 Both stud
ies highlight the opioid-sparing effect of dexamethasone, 
although Koh et al. observed that the primary benefit was 
within the first 24 hours postoperatively. On the other 
hand, Tammachote et al. reported lower pain levels with 
dexamethasone (0.15 mg/kg) but did not observe a signif

icant reduction in morphine consumption compared to a 
placebo.8 These findings suggest that while dexamethasone 
consistently demonstrates pain-relieving and opioid-spar
ing effects in the immediate postoperative period, its im
pact on overall opioid consumption may vary depending on 
the dosage and multimodal analgesic protocols used. 

In our study, no patients developed a deep infection re
quiring reoperation. This result is consistent with other 
studies evaluating the safety of perioperative dexametha
sone in total joint arthroplasty. For instance, Godshaw et al. 
studied 2317 patients undergoing total hip or knee arthro
plasty and found no significant increase in prosthetic joint 
infection rates with the use of dexamethasone, even in 
diabetic patients who are typically at higher risk for in
fections.18 Similarly, Vuorinen et al., in their analysis of 
18,872 arthroplasty surgeries, reported no significant dif
ference in PJI incidence between patients who received dex
amethasone and those who did not (1.1% vs. 1.0%).19 Ad
ditionally, Xu et al. investigated the impact of multiple 
doses of dexamethasone in a cohort of 425 TKA patients, 
reporting no increase in the incidence of surgical site in
fections or periprosthetic joint infections.20 In their study, 
dexamethasone was given both preoperatively and postop
eratively, underscoring its effectiveness in managing post
operative pain and inflammation without compromising in
fection control. These results further validate the safety of 
dexamethasone use in TKA, even with repeated dosing. 

This study has some limitations. First, while our retro
spective design is less effective at controlling bias com
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pared to a randomized controlled trial, we attempted to 
minimize this issue by employing a standardized postoper
ative treatment protocol. As a result, the main distinction 
between the groups was whether or not they received dex
amethasone. Second, although our sample size was ade
quate to identify significant differences in pain and opioid 
consumption, it may not have been sufficient to detect less 
common complications. Third, our focus was primarily on 
short-term in-hospital outcomes, and we did not evaluate 
long-term pain or functional status, which could offer a 
more comprehensive view of the intervention’s effects. Fu
ture well-controlled studies that address these limitations 
could yield more robust data to further support our findings 
and enhance our understanding of postoperative pain man
agement strategies. 

CONCLUSION 

In conclusion, our study demonstrates that administering 
weight-based low-dose dexamethasone (0.1 mg/kg) effec
tively reduces postoperative pain and opioid consumption 
following TKA, without increasing the risk of deep infec
tions or other significant complications. These results sup
port the safe integration of low-dose dexamethasone into 
postoperative pain management protocols to enhance pa
tient recovery and satisfaction. However, further research 
is warranted to refine dosing strategies and to assess the 
long-term benefits and safety of dexamethasone use in this 
population. 
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