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Purpose: Opioid consumption after total knee arthroplasty (TKA) remains a challenge with single injection nerve blocks even with 
common local anesthetic adjuvants dexamethasone (DEX). This study aimed to investigate the effects of adding methylprednisolone 
acetate (MPA) to adductor canal blocks (ACB) and interspace between the popliteal artery and capsule of the posterior knee (iPACK) 
blocks on postoperative opioid consumption.
Methods: A retrospective analysis was conducted on 100 consecutive TKA patients equally assigned into two groups, with one group 
receiving DEX through ACB and iPACK block and the other group receiving DEX and methylprednisolone acetate (DEX/MPA) 
through the same nerve blocks. The primary outcome was cumulative opioid consumption (oral milligram morphine equivalent, OME) 
during hospitalization for up to three days. Secondary outcomes included daily opioid consumption, highest rest and active pain scores, 
prosthetic knee joint active range of motion (AROM), laboratory studies including fasting serum glucose (FSG) and white blood cell 
count (WBC) on each postoperative day (POD), and length of hospital stay.
Results: Cumulative opioid consumption was significantly lower in the DEX/MPA group vs DEX group (median difference (95% CI) = −45.3 
(−80.5 to −10), P = 0.011). The highest rest and active pain scores were both significantly lower in the DEX/MPA group than in DEX group on 
POD 2 (least square mean difference (95% CI) = −1.3 (−2.3 to −0.4), P = 0.005 and −0.9 (−1.8 to −0.1), P = 0.031, respectively). Except on 
POD 1, FSG values were significantly lower in the DEX/MPA group (median difference (95% CI) = −22.5 (−36 to −8.9), P = 0.001). AROM, 
WBC, and length of stay were comparable between both groups.
Conclusion: Compared to perineural DEX alone, the addition of MPA further decreases postoperative opioid consumption without 
clinically significant changes on FSG and WBC.
Level of Evidence: III.
Keywords: perineural, arthroplasty, glucocorticoids, total knee arthroplasty, TKA, peripheral nerve block, PNB, methylprednisolone 
acetate

Introduction
The United States is currently experiencing an opioid epidemic and consumes more narcotics than any other nation in the world.1 

Among surgical specialties, orthopedic surgery represents the third highest group of opioid prescribers, which underscores the 
newfound urgency to maximize non-opioid analgesic regimens to control surgical pain.2 Numerous opioid-sparing methods have 
been used for total knee arthroplasty (TKA) with acute and subacute pain management to facilitate effective physical therapy, 
including peripheral nerve blockade (PNB), local infiltration analgesia, non-opioid adjunct analgesics, as well as transcutaneous 
electrical nerve stimulation.3–6 PNB has been shown to improve pain management, reduce perioperative complications, enhance 
early outcomes, and increase patient satisfaction while decreasing opioid use following TKA.7 Glucocorticoids are among the 
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most common additives to local anesthetics to prolong nerve block duration. Dexamethasone sodium phosphate (DEX) is 
hydrophilic and thought to prolong nerve blockade for about 6–8 hours.8 In comparison, Methylprednisolone acetate (MPA) is a 
lipophilic glucocorticoid that is commonly used in chronic pain procedures with good safety record and can last from days to 
weeks.9 The use of MPA in peripheral nerve blocks for acute and subacute pain management is under-investigated and 
promising.10,11

Here, we presented a hypothesis-generating retrospective study assessing the analgesic effects of adding MPA depot 
formulation to the commonly used DEX and ropivacaine in adductor canal blocks (ACB) and interspace between the 
popliteal artery and capsule of the posterior knee (iPACK) blocks for patients undergoing TKA, with the hypothesis that 
the addition of MPA to the PNB “cocktail” will result in less opioid consumption during hospitalization by further 
augmenting the analgesic effects generated from DEX and ropivacaine alone.

Materials and Methods
With Yale University institutional review board approval and exempt informed consent to this retrospective cohort study, 
a single-center electronic chart review was conducted on consecutive patients who underwent inpatient TKA at a tertiary 
care academic medical center in the United States from September 5, 2018 backwards until 50 patients were reached in 
each group, with the ending date being November 17, 2017. A total of 218 TKA patients were screened, 118 were 
excluded, and 100 patients were analyzed. All data were immediately de-identified once the initial data collection were 
complete to maintain patient data confidentiality and compliance with the Declaration of Helsinki. Inclusion criteria 
consisted of elective primary unilateral TKA patients who received preoperative ACB and iPACK blocks, and spinal 
anesthesia intraoperatively with plain 0.5% bupivacaine. Exclusion criteria: (1) bilateral TKA; (2) revision TKA or 
surgical history on the ipsilateral knee; (3) on opioids or pregabalin/gabapentin prior to surgery; (4) intraoperative 
primary anesthesia was general anesthesia or spinal anesthesia with non-plain-bupivacaine agents; (5) patients intubated 
for any reason or admitted to locations other than routine post anesthesia care unit (PACU) at the end of the surgery.

Participants were categorized into two groups based on the peripheral nerve block regimen placed in preoperative holding 
area with standard American Society of Anesthesiologists (ASA) monitors under direct ultrasound guidance. The DEX group 
received 5 mg of DEX through single-injection ACB with 30 mL of 0.2% ropivacaine, and the same mixture was administered 
through iPACK per standard protocol at this institution (N = 50). The DEX/MPA group received 40 mg MPA depot 
formulation in addition to DEX in each nerve block (N = 50). All patients subsequently received spinal anesthesia with 
0.5% plain bupivacaine and were transferred to PACU at the end of the surgery. The standard surgical techniques for total knee 
replacement at the study institute were through a medial parapatellar incision, and implants of both cruciate retaining and 
sacrificing designs were fixed with methyl methacrylate cementation. All patient data was retrospectively collected from the 
electronic medical record from the day of surgery up to 3 months postoperatively. The CT state Prescription Monitoring 
Program profile of each patient was also reviewed to assess opioid consumption at 6 weeks and 3 months.

The primary outcome was cumulative opioid consumption (oral milligram morphine equivalent, OME) during 
hospitalization. Secondary outcomes investigated include postoperative daily rest and active pain scores (right before 
and after physical therapy, respectively), daily opioid consumption, prosthetic joint range of motion assessed by physical 
therapists (using a goniometer per institutional standard of care), laboratory studies on potential systemic effects of 
perineural glucocorticoid on FSG and WBC, as well as length of hospital stay and adverse events or complications 
(severe hyperglycemia, nerve injury, revision surgery, intensive care unit admission, fall, wound infection, or delayed 
wound healing, emergency room visit, hospital readmission, etc, and mortality) for 12 weeks.

Statistical Analysis
Data were summarized as number of observations (%) for categorical variables, mean values ± standard deviation (SD) 
or median and interquartile range (IQR) for continuous variables. For the univariate analyses, categorical variables 
between two groups were compared using the Chi-Square test or the Fisher’s exact test as appropriate. Continuous 
variables were compared using two-sample Welch's t-test with unequal variances for normal data, for which the mean 
difference and 95% confidence interval (CI) were calculated. For non-normal data, Wilcoxon rank sum test was used in 
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statistical comparison, and the median difference (95% CI) between two groups was estimated by the Hodges-Lehmann 
approach.

Linear Mixed Model Repeated measures (MMRM) analysis was utilized to evaluate the change in the postoperative 
day (POD) pain score (or opioid consumption), in which its baseline value, time (eg, POD 1, 2, 3), group (ie, DEX/MPA 
vs DEX), and time by group interaction were adjusted as covariates, with an unstructured variance-covariance matrix 
specified to account for within-subject correlation of repeatedly measured values. This method assumes that outcomes are 
missing values at random, and patients were kept in the MMRM analysis if they had any outcome value collected at any 
postoperative day and there was no missing data in preoperative value. As there was no significant imbalance in patient 
characteristics between two groups suggested by univariate analyses (p > 0.05), no other covariates were included in the 
MMRM analysis. For the MMRM analysis of FSG and WBC, as no baseline lab values were available, only time, group, 
and time by group interaction terms were included as the fix effects. To quantitate the magnitude of estimated effect size 
between two groups, least square mean (LSM) and 95% CI of repeatedly measured outcomes were reported at each time 
point.

All the statistical analyses were performed using the SAS v9.4 (Cary, NC) and a p-value of less than 0.05 was 
considered to be statistically significant.

Results
A total of 218 patients were screened for eligibility, and 100 were included in the final analysis shown in the STROBE 
flow chart (Figure 1). There were no statistically significant differences between the DEX and DEX/MPA groups in most 
baseline characteristics including age, sex, ethnicity, cigarette or alcohol usage, active diabetes, preoperative baseline 
laboratory data, ASA status, percentage of cases that received additional periarticular injection by surgeon intraopera
tively, surgical duration, tourniquet time, PACU stay, and length of hospital stay (Table 1). A few noted differences 
between the groups included the use of anxiolytics or anti-depressive medication prior to surgery, with more patients in 
the DEX group under medical treatment for anxiety or depression disorders, 32% vs 14% (P = 0.032). In light of the 
current difficulty in pain assessment, the authors incorporated patient factor such as acceptable/comfort level of pain 
(ACLP) into the analysis of pain. Our results indicated the preoperative ACLP in the study patients was representative of 
the general population, right at the junction between minor and moderate pain categories, approximately 4/10; although 
the DEX/MPA group had a lower level, mean ± SD, 4.05 ± 1.29 vs 3.51 ± 0.82 (P = 0.028) (Tables 1 and 2).

Figure 1 This STROBE flowchart shows patient inclusion. 
Abbreviation: STROBE, Strengthening the Reporting of Observational studies in Epidemiology.
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Table 1 Patient Demographics and Clinical Characteristics

Variables DEX  
(N = 50)

DEX/MPA  
(N = 50)

P-value

Age 65.42 ± 8.40 66.82 ± 9.09 0.43

Sex, Male 16 (32%) 18 (36%) 0.67

Weight (kg) 91.04 ± 19.10 88.76 ± 17.31 0.53

Height (inches) 65.40 ± 4.92 64.81 ± 4.35 0.52

BMI (kg/m2) 33.23 ± 6.91 32.76 ± 5.79 0.72

Ethnicity 0.18

African American 6 (12%) 10 (20%)

Caucasian 41 (82%) 33 (66%)

Hispanic 3 (6%) 7 (14%)

Alcohol use 30 (60%) 30 (60%) >0.99

Smoker >0.99

Active 3 (6%) 2 (4%)

Former 20 (40%) 20 (40%)

Never 27 (54%) 28 (56%)

ASA status 0.55

1–2 26 (52%) 23 (46%)

3–4 24 (48%) 27 (54%)

Comorbid diseases

Anxiety medications* 16 (32%) 7 (14%) 0.032

Neuropathy 7 (14%) 9 (18%) 0.55

Diabetes mellitus 11 (22%) 16 (32%) 0.26

Peripheral Vascular Disease 4 (8%) 3 (6%) >0.99

Renal insufficiency** 1 (2%) 3 (6%) 0.62

Hepatic insufficiency† 2 (4%) 4 (8%) 0.68

White Blood cell (WBC) preoperative‡ 6.4 (5.9–8.0) 6.4 (5.0–7.9) 0.54

Fasting Serum Glucose (FSG) preoperative 96.0 (87.0–117.0) 95.0 (91.0–125.0) 0.96

ACLP preoperative 4.05 ± 1.29 3.51 ± 0.82 0.028

Periarticular Injection 19 (38%) 18 (36%) 0.84

Surgical Duration (min) 105.08 ± 25.04 108.24 ± 22.39 0.51

Tourniquet Duration (min) 49.81 ± 25.28 54.38 ± 25.58 0.38

PACU Stay (min) 138.28 ± 57.16 138.58 ± 70.26 0.98

Notes: data are presented as mean ± SD, median (interquartile range: q25-q75), n (%). *Included antidepressants and anxiolytics **GFR<50 or 
creatinine clearance less than 50mL/min. †Past medical history or 2–3 times upper limit of hepatic enzyme. ‡44 of 50, 38 of 50 patients were 
missing in the DEX and DEX/MPA group, respectively 44 of 50, 39 of 50 patients were missing in the DEX and DEX/MPA group, respectively. 
Abbreviations: DEX, dexamethasone sodium phosphate; MPA, methylprednisolone acetate; BMI, body mass index; ASA, American Society of 
Anesthesiologists; ACLP, acceptable/comfortable level of pain; PACU, post-anesthesia care unit.
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Table 2 Summary of Postoperative Outcomes

Variables DEX (n = 50) DEX/MPA (n = 50) Difference (95% CI) P-value

Primary outcome

Total oral morphine milligram equivalent (OME) 172 (117.5–250.0) 122.5 (74.0–181.0) −45.3 (−80.5 to −10) 0.011

Secondary outcomes

Daily OME*

POD 1 50.6 (39.7 to 61.6) 49.7 (38.7 to 60.6) −0.9 (−16.6 to 14.7) 0.90

POD 2 64.2 (53.3 to 75.1) 48.7 (37.7 to 59.7) −15.5 (−31.2 to 0.2) 0.053

POD 3 51.8 (39.5 to 64.0) 37.8 (24.7 to 51.0) −14.0 (−32.0 to 4.1) 0.13

Perioperative OME 21.3 (10.0–30.2) 15.0 (10.0–24.3) −5 (−10 to 0) 0.044

Postoperative OME 145.0 (85.0–188.0) 101.0 (61.0–300.0) −38.0 (−72.0 to −4.0) 0.024

Highest Active Pain Score*

POD 1 7.0 (6.4 to 7.6) 6.6 (6.0 to 7.2) −0.4 (−1.2 to 0.5) 0.37

POD 2 7.4 (6.8 to 8.0) 6.5 (5.9 to 7.1) −0.9 (−1.8 to −0.1) 0.031

POD 3 6.7 (6.0 to 7.4) 5.3 (4.6 to 6.1) −1.4 (−2.4 to −0.4) 0.008

Highest Rest Pain Score*

POD 1 6.7 (6.0 to 7.3) 6.2 (5.6 to 6.8) −0.5 (−1.4 to 0.4) 0.28

POD 2 7.0 (6.4 to 7.7) 5.7 (5.0 to 6.4) −1.3 (−2.3 to −0.4) 0.005

POD 3 6.1 (5.3 to 6.8) 5.1 (4.3 to 5.9) −1.0 (−2.1 to 0.1) 0.082

ACLP POD 1 3.66 ± 0.99 3.89 ± 0.74 0.23 (−0.15 to 0.61) 0.23

ACLP POD 2 4.13 ± 1.05 3.71 ± 1.03 −0.42 (−0.94 to 0.11) 0.12

PO acetaminophen (mg)†

POD 1 2925.0 (1950.0–2925.0) 2925.0 (2925.0–2925.0) 0 (0 to 0) 0.18

POD 2 2925.0 (1950.0–3900.0) 2925.0 (1950.0–3900.0) −487.5 (−975 to 0) 0.53

POD 3 1950.0 (975.0–2925.0) 975.0 (0.0–2925.0) −487.5 (−975 to 0) 0.06

Ketorolac (mg)†

POD 1 0.0 (0.0–0.0) 0.0 (0.0–15.0) 0 (0 to 0) 0.31

POD 2 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0 (0 to 0) 0.61

POD 3 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0 (0 to 0) 0.84

Celecoxib (mg)†

POD 1 200.0 (0.0–400.0) 200.0 (0.0–400.0) 0 (0 to 0) 0.38

POD 2 200.0 (0.0–400.0) 200.0 (0.0–400.0) 0 (0 to 0) 0.63

POD 3 0.0 (0.0–400.0) 0.0 (0.0–200.0) 0 (0 to 0) 0.66

(Continued)
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Total opioid consumption (oral milligram morphine equivalent, OME) during the entire hospitalization was 
significantly lower in the DEX/MPA group (median (IQR) 122.5 (74.0–181.0)) than (172 (117.5–250.0)) in the DEX 
group, with a median difference (95% CI) of −45.3 (−80.5 to −10), p = 0.011 (Table 2). Opioid consumption was 
also significantly different between groups during the immediate perioperative phase, which included preoperative 
(for peripheral nerve block placement), intraoperative, and post-anesthesia care unit (PACU), with a lower value in 
the DEX/MPA group vs in the DEX group (15.0 (10.0–24.3) vs 21.3 (10.0–30.2), median difference (95% CI) = −5 
(−10 to 0), P = 0.044). A significantly lower opioid consumption was also seen for the postoperative phase, starting 
at the departure from PACU until hospital discharge, with a median (IQR) value of 101.0 (61.0–300.0) in the DEX/ 
MPA group vs 145.0 (85.0–188.0) in the DEX group, resulting in a median difference (95% CI) of −38.0 (−72.0 to 
−4.0), P = 0.024 (Table 2). The progression of opioid consumption on each POD is plotted in Figure 2, even though 
the DEX/MPA group showed a similar percentage (over 20%) of reduction in opioid consumption on POD 2 and 
POD 3 as that of the postoperative phase or the entire hospitalization, no statistical significance in daily opioid 
consumption was found after adjusting for the perioperative opioid. Consumption of non-opioids analgesics includ
ing acetaminophen, ketorolac, and celecoxib throughout the hospital stay was similar between the two groups 
(Table 2).

There were no statistically significant differences in highest rest or active pain scores on POD 1 between the two 
groups. Highest pain scores on POD 2 was significantly different both at rest and with activity (Table 2). At rest (right 
before physical therapy), the least square mean difference (95% CI) between the DEX/MPA and DEX groups was −1.3 
(−2.3 to −0.4), P = 0.005. During activity (immediately after physical therapy), the mean difference (95% CI) in highest 
pain score was −0.9 (−1.8 to −0.1), P = 0.031. A statistically significant difference was seen in pain scores on POD 3 
during activity (P = 0.008), but not at rest (P = 0.082).

The AROM (including both flexion and extension of the prosthetic knee joint) was comparable on each POD. 
No difference was observed in disposition, 84% in the DEX/MPA group vs 76% in the DEX group, P = 0.32. 

Table 2 (Continued). 

Variables DEX (n = 50) DEX/MPA (n = 50) Difference (95% CI) P-value

Active Range of Movement (AROM)‡

POD 1 85.0 (72.0–100.0) 90.0 (82.0–99.0) 5.5 (−2.0 to 13.0) 0.16

POD 2 96.5 (85.0–107.0) 94.0 (89.0–100.0) 1.5 (−5.0 to 8.0) 0.56

POD 3 91.5 (83.0–99.0) 92.0 (88.0–98.0) 2.0 (−5.0 to 9.0) 0.63

Hospital length of stay (Days) 2.46 ± 0.84 2.22 ± 0.79 −0.24 (−0.56 to 0.08) 0.14

Revision surgery 2 (4%) 2 (4%) NA >0.99

Disposition 0.32

Home 38 (76%) 42 (84%) NA

Short term rehabilitation 12 (24%) 8 (16%)

6 weeks opioids 14 (28%) 16 (32%) NA 0.66

3 months opioids 6 (12%) 7 (14%) NA 0.77

Notes: continuous data are presented as mean ± SD and mean difference (95% CI); median (interquartile range: p25 – p75) and median difference by Hodges-Lehman 
estimator (95% CI); least square mean (LSM) (95% CI) and LSM difference (95% CI) from repeated measures analysis. Categorical data were presented as n (%). 
*Perioperative OME or preoperative pain score was adjusted as a covariate in the repeated measures analysis, respectively. †In the DEX/MPA group, 1 of 50 patients 
were missing on POD 2 and 19 of 50 patients were missing on POD 3; In the DEX group, 13 of 50 patients were missing on POD 3. ‡In the DEX/MPA group, 11 of 50 
patients were missing on POD 1, 13 of 50 patients were missing on POD 2, 31 of 50 patients were missing on POD 3; In the DEX group, 7 of 50 patients were missing on 
POD 1, 18 of 50 patients were missing on POD 2, 24 of 50 patients were missing on POD 3. 
Abbreviations: DEX, dexamethasone sodium phosphate; MPA, methylprednisolone acetate; ACLP, acceptable comfort level of pain; POD, postoperative day.
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Length of stay in the DEX/MPA group vs the DEX group was Mean ± SD, 2.22 ± 0.79 days vs 2.46 ± 0.84 days, 
P = 0.14. In addition, there was no significant difference in the cost of stay (specific data not shown due to 
hospital policy), P = 0.18.

Laboratory results including FSG and WBC values reported throughout the admission were mostly comparable 
between the groups (Table 3). The only noted significant difference was on POD 1, where FSG values were significantly 
lower in the DEX/MPA group (median difference (95% CI) = −22.5 (−36 to −8.9). P = 0.001).

Table 3 Summary of Results for Laboratory Values

Variables DEX (n = 50) DEX/MPA (n = 50) Difference (95% CI) P-value

White blood cell count (WBC)

POD 0 8.0 (7.2 to 8.7) 8.6 (7.8 to 9.3) 0.6 (−0.5 to 1.7) 0.29

POD 1 12.6 (11.8 to 13.3) 11.5 (10.8 to 12.3) −1.1 (−2.1 to 0.1) 0.062

POD 2 10.4 (9.6 to 11.2) 9.5 (8.7 to 10.4) −0.8 (−2.0 to 0.3) 0.16

POD 3 9.2 (8.0 to 10.4) 8.8 (7.8 to 9.8) −0.4 (−1.9 to 1.1) 0.59

Fasting Serum Glucose (FSG)

POD 0 147.0 (137.6 to 156.4) 140.0 (130.3 to 149.7) −7.0 (−20.5 to 6.5) 0.31

POD 1 160.8 (151.4 to 170.2) 138.3 (128.6 to 148.0) −22.5 (−36 to −8.9) 0.001

POD 2 123.9 (113.9 to 133.9) 114.9 (104.7 to 125.1) −9.0 (−23.3 to 5.3) 0.22

POD 3 128.6 (115.0 to 142.3) 114.5 (102.7 to 126.4) −14.1 (−32.2 to 4.0) 0.13

Notes: Data are presented as least square mean (LSM) and 95% CI, LSM difference (95% CI). Baseline lab value was not adjusted in the repeated 
measures analysis due to a significant amount of missing data. 
Abbreviations: DEX, dexamethasone sodium phosphate; MPA, methylprednisolone acetate.

Figure 2 Progression of opioid consumption throughout the immediate postoperative period in DEX and DEX/MPA group. 
Abbreviations: POD, postoperative day; OME, oral milligram morphine equivalent.
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Discussion
This single center study comparing the analgesic effects of DEX vs DEX/MPA through ACB and iPACK blocks for TKA 
demonstrated that patients who received MPA in addition to DEX consumed statistically significantly less opioids 
postoperatively and during the hospitalization. Similarly, patients in the DEX/MPA group experienced lower highest pain 
scores at rest or during physical therapy on POD 2 and POD 3, but not on POD 1. To the best of our knowledge, this is 
the first study that demonstrated the analgesic advantage of adding depot formulation MPA to DEX for acute pain DEX 
in TKA, with lower pain scores and opioid reduction when compared to DEX alone. The reduction of opioids 
postoperatively and during the entire hospitalization are clinically relevant, both are approximately 30%. This reduction 
was also calculated in the setting of detailed analysis of commonly used non-opioid adjunct analgesics including 
acetaminophen, NSAIDs by the hospital pharmacy department, therefore effectively minimized confounding factors 
during opioid consumption analysis.

Glucocorticoids are among the most used local anesthetic adjuvants in regional anesthesia, based on a few postulated 
mechanisms of analgesic properties of perineural glucocorticoids that include potent anti-inflammatory effects,12 inhibition of 
peripheral phospholipase thereby decreasing inflammatory mediators from the cyclooxygenase and lipoxygenase pathways,13 

and blockade of nociception and immune modulation.14 DEX is the most popular water-soluble choice of glucocorticoids, but 
prolongs the duration sensory and motor block by merely 6 hours.15 MPA is one of the most commonly used long-acting 
glucocorticoids for treatment of chronic pain conditions via epidural anesthesia, intrathecal injection, and paravertebral routes 
in addition to intravenous and perineural administration.8,16–19 Currently, there are limited studies evaluating MPA in the 
perioperative setting for acute and subacute pain control,19 presumably due to its lipophilicity and slow onset, therefore not 
being able to provide reliable analgesia in the immediate postoperative period without a bridging agent such as DEX between 
local anesthetics and MAP.20,21 Combining two glucocorticoids with different onsets and duration of actions such as Celestone 
Soluspan® (betamethasone sodium phosphate and betamethasone acetate combination) has been proven effective and is 
approved for use by the United States Food and Drug Administration (FDA) for chronic conditions in tenosynovitis, 
rheumatoid arthritis, osteoarthritis, and multiple sclerosis.22

Data on the systemic effects of perineurally glucocorticoids is limited. In this study, none of the patients experienced any 
complications such as severe hyperglycemia, nerve injury related to the nerve block, wound infection, or delayed wound 
healing postoperatively. In addition, no differences were observed between the groups in FSG and WBC, which is consistent 
with current evidence in the literature where perioperative administration of glucocorticoids did not lead to increased rates of 
infection, symptomatic hyperglycemia, or wound healing complications in TKA and total hip arthroplasty.18,23

Limitations of this study include its retrospective design, with confounding factors that are not completely matched 
between groups, notably preoperative acceptable pain level and the percentage of patients with anxiety or depression 
disorders. The retrospective design also limited our ability to assess adverse events and specific follow-up data, 
especially if patients were lost to follow-up or moved out of our health system for further care. Missing data increased 
with each POD, most significantly on POD 3, because a portion of patients were discharged on POD 2. The timing of 
discharge affected our ability to observe the exact duration of analgesic effects from the nerve blocks. In addition, the 
follow-up period of 12-week was relatively short and may have missed potential long term adverse events and 
complications. DEX/MPA combination has been recently used in several other types of nerve blocks, including 
paravertebral block for breast surgery,24 femoral nerve block and lateral femoral cutaneous nerve block for total hip 
arthroplasty,9 and quadratus lumborum and lateral femoral cutaneous nerve block for total hip25 that the analgesic 
duration lasted from at least 3 days to one week. In addition, selection of DEX vs DEX/MPA was based on individual 
attending anesthesiologist preference, even though the number of patients with diabetes and ASA status were comparable 
between groups. A certain percentage of patients, nonetheless comparable between the groups, 38% in the DEX group 
and 36% in the DEX/MPA group, had received additional intraoperative periarticular injections by surgeons using 
medications at their discretion, but without additional glucocorticoids.

Nonetheless, we demonstrated an effective regimen using perineural DEX/MPA for analgesia following TKA that 
significantly decreased postoperative opioid consumption as compared to perineural use of DEX alone. Our institutional 
experience can certainly be considered in centers when other long duration of opioid-sparing pain control modalities is 
not readily available for TKA due to practical limitations such as prohibitory cost of patented medication or staffing 
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restriction limiting the use of continuous nerve block catheters. A randomized controlled trial with longer duration of 
follow-up will be beneficial to systemically validate the utility and assess the safety of DEX and MPA combination in 
peripheral nerve block in the perioperative arena.

Conclusions
The addition of MPA to DEX and ropivacaine in adductor canal and iPACK blocks in TKA patients decreased opioid 
consumption and lowered pain scores immediate postoperatively, without causing apparent adverse events during a 12- 
week follow-up period.

Disclosure
Dr Lee Rubin reports personal fees from DePuy Synthes, personal fees from ConvaTec, personal fees from SLACK, Inc., 
outside the submitted work. The authors report no conflicts of interest in this work.
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