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Introduction
Total joint replacement (TJR) is one of the most effective treat-

ments for late-stage joint degeneration from osteoarthritis, rheu-
matoid arthritis, osteonecrosis, and some complex traumatic joint 
injury. The last several decades have seen substantial increases 
in the frequency of TJR, with a 2.85% of people expected to re-
ceive TJR by 2050 [1]. In 2010 alone, over 243,000 TJR’s were per-
formed, carrying a substantial economic impact [2,3]. This com-
monly employed procedure involves resection and resurfacing of 
the damaged joint surface, followed by the implantation of a joint-
appropriate prosthetic device [4]. Patients receiving TJR are then 
followed for a period of several years by a multidisciplinary team 
to assist with rehabilitation and assess for comorbidities necessi-
tating further surgical intervention. 

With increasing projected annual number of total joint replacement surgeries, postoperative standards of care are continuously 
being perfected. Dexamethasone is commonly used to enhance postoperative pain control, nausea, vomiting, and decrease the overall 
hospital length of stay. There is controversy regarding its usage in diabetic patients with concern for periprosthetic joint infection, 
postoperative hypoglycemia and ability to effectively manage postoperative pain and nausea. The current literature does not provide 
scientific evidence to determine whether dexamethasone affects glycemic control in diabetic patients. Moreover, it does not provide 
data on whether it is safe to use in diabetic patients during peri and postoperative management following total joint replacement.

Dexamethasone is a long-lasting glucocorticoid steroid and its 
use in TJR have been well characterized. Dexamethasone signifi-
cantly reduces postoperative nausea and vomiting, as well as de-
creasing pain, hospital length of stay, and the necessity of opioid 
medications [5-7]. These effects have thus made it a mainstay of 
perioperative medical management for TJR. However, the use of 
strong glucocorticoids raises concerns for dangerous side effects. 
Some concerning side effects include reduced wound healing, hy-
perglycemia, and increased susceptibility to infection [8,9]. Hyper-
glycemia caused by dexamethasone is a controversial topic. There 
are studies that have demonstrated hyperglycemia caused by dexa-
methasone in both animal (rat) and human models [10,11]. How-
ever, other studies demonstrated that there was no significant dif-
ference in postoperative glucose levels nor change in glucose levels 
relative to baseline when comparing patients who did versus those 
who did not receive a single dose of dexamethasone perioperatively 
[12]. The concern regarding dexamethasone induced hyperglyce-
mia stems from the fact that both diabetes and hyperglycemia are 
demonstrable risk factors for prosthetic joint infection (PJI) [13]. 
Due to the perceived risk of PJI, perioperative and postoperative 
dexamethasone use has yet to become standard of care in TJA [14]. 
Dexamethasone has been shown to mediate significant immuno-
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suppressive effects attributable to the upregulation of the CTLA- 4 
ligand in naïve and mature T cells, attenuating CD-28 co-stimula-
tion [15]. Despite this, in patients undergoing TJR, dexamethasone 
has been shown to not significantly increase the risk of PJI [7]. 
However, concerns of infection risk in certain patient subsets still 
exist. This review aims to analyze current literature regarding 1) 
perioperative utility of dexamethasone with regards to total knee 
arthroplasty (TKA) and total hip arthroplasty (THA), 2) risk of PJI 
associated with perioperative dexamethasone treatment, and 3) 
glucose level disruption in diabetic patients receiving periopera-
tive dexamethasone injections. 

Dexamethasone uses in TJR

In a study performed by Salerno., et al. 77% of patients under-
going a TJR experienced moderate-to-severe pain immediately 
postoperatively [16]. Poor pain control postoperatively has been 
directly correlated with decreased patient satisfaction, inferior 
outcomes, and longer hospital stays [17]. Thus, the use of pain-
control regimes including opioids, nerve blocks, and epidural 
anesthesia has become common in TJR [18]. However, the use of 
powerful opioids and pain management regimes has been shown 
to result in postoperative nausea and vomiting (PONV) [19]. Com-
monly, postoperative recovery following TJR begins with physical 
therapy on the first day after surgery but, considerable PONV may 
interfere with physical therapy activities. Incidences of PONV have 
been reported in at least 80% of patients undergoing TJR proce-
dures with surgical anesthesia and no antiemetic prophylaxis, in 
one study [20].

The use of anti-emetics perioperatively has become common 
practice in TJR procedures. Several studies investigated dexameth-
asone’s use and safety in orthopedic procedures and determined 
that it effectively reduced both pain and PONV in patients under-
going TJR procedures [21]. Kardash., et al. ’s randomized control 
study of 50 patients undergoing THA found that in the patients 
receiving a single dose of dexamethasone perioperatively report-
ed a significant reduction in pain with standing in just 24 hours 
postoperatively when compared to the control group receiving 
opioid-NSAID analgesia [22]. Additionally, the control group also 
demonstrated lower C-reactive protein (CRP) levels at 48 hours, 
which supported their hypothesis that single dose dexamethasone 
can have significant, measurable anti-inflammatory effects for at 
least 48 hours postoperatively [22].

Similarly, a randomized control study of 269 patients undergo-
ing TKA, by Koh., et al. found that the preemptive administration of 
10mg dexamethasone reduced postoperative pain as well as opi-
oid consumption during the 6- to 24-hour period postoperatively 
and reduced overall opioid consumption during the entire 72-hour 
period [23].The control group received only ramose Tron, but the 

experimental group showed less overall opioid consumption and 
significantly lower pain visual analogue scale pain scores during 
the 6-24 hour postoperative period compared to the control. Ad-
ditionally, Koh., et al. s study concluded that “prophylactic use of 
concurrent 10 mg dexamethasone and ramose Tron reduced the 
overall incidence of PONV, rescue antiemetic requirement, im-
proved the overall complete antiemetic response during the entire 
72-hour evaluation period, and reduced the severity of nausea dur-
ing the first 6-hours” [23].

Infection

Complications related to TJR occur in a minority of cases, with 
about 6% of cases requiring revision within 5 years [24]. However, 
these revision surgeries can be very costly. For revision TKA alone, 
the total economic burden currently is $2.7 billion, and is expected 
to rise to over $13 billion annually by 2030 [25]. Today, the most 
common etiology necessitating revision TJR surgery is postopera-
tive infection, encompassing 20.4% of cases [25]. The Musculo-
skeletal Infection Society proposed the following definition for PJI 
following TJR. At least 1 major criteria, or 4 minor criteria must 
be met. Major criteria are sinus tract communication with the pros-
thesis, or 2 separate tissue positive tissue or fluid cultures from 
the affected joint. Minor criteria are 1) elevated erythrocyte sedi-
mentation rate or CRP on labs, 2) elevated synovial white blood cell 
count, 3) elevated synovial polymorphonuclear (PMN) cells, 4) pu-
rulence of affected joint, 5) a positive tissue or fluid culture, and 6) 
> 5 PMN cells per high powered field at 400x magnification [26]. It 
is therefore of vital importance to identify predisposing risk factors 
prior to the development of TJI.

Surgical revisions are the typical management of choice for PJIs, 
including debridement and/or one- or two-stage revision surgery, 
which are associated with further risk of re-infection [27]. Thus, it 
is crucial to avoid PJI in the initial TKA/THA due to the perceived 
effects it can have on future arthroplasties. A matched cohort study 
found that the risk of PJI increased three-fold in patients with a 
history of TKA or THA PJI with a ten-year cumulative incidence 
of 6.1% [28]. Another study found that patients with a history of 
diabetes, rheumatoid arthritis, steroid use, and prior joint surgery 
were also associated with increased risk of PJI [29]. With an esti-
mated 4 million joint arthroplasties performed in the US by 2030, 
the prevalence of diabetes within this patient population (estimat-
ed to be at least 8%) raises considerable concern in regards to PJI 
[30]. Marchant., et al. investigated the impact of glycemic control 
and diabetes mellitus (DM) on perioperative outcomes after TJA, 
stating there was a significantly increased risk of surgical site in-
fection (adjusted odds ratio = 2.28; 95% confidence interval = 1.36 
to 3.81; p = 0.002) and mortality in patients with uncontrolled DM 
(regardless of DM type) [31]. While this study found similar risk of 
PJI between patients with and without DM, none of the studies re-
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Discussion
Total joint replacements are increasingly standard procedures. 

Thus, it is essential to optimize standards of postoperative care. 
The long-lasting glucocorticoid, dexamethasone, has proven useful 
in reducing postoperative nausea, vomiting, pain, length of hospital 
stays, and opioid use. However, it cannot be ignored that steroid use 
increases glucose levels which is a serious risk factor for PJI, one of 
the major complications of TJR. In some of the literature, postoper-
ative dexamethasone has not shown increased risk of PJI (7) but in 
patients who already have hyperglycemia associated with DM this 
risk profile may not be the same [7]. According to the CDC, over 100 
million United States adults are living with diabetes or prediabetes 
and 9.4% of the population has diagnostically confirmed diabetes 
[39]. Many patients undergoing TJR secondary to osteoarthritis are 
likely overweight which is one the strongest predictors of type 2 
diabetes. Thus, diabetic patients are a major contributor to the TJR 
patient population, making dexamethasone’s effects on blood glu-
cose clinically important. Dexamethasone use in DM patients was 
associated with significantly greater blood glucose concentrations 
that remained greater for a longer period of time than non-DM pa-
tients [35,37]. Even independent of PJI, this risk of hyperglycemia 
does have implications for DM patients that may be clinically sig-
nificant depending on disease severity. 

Literature consensus on PJI and DM associations are harder to 
elucidate. In part, researchers have had a difficult time in decid-
ing whether to monitor HbA1c, peri- and postoperative blood glu-
cose, or simply preoperative DM diagnosis. Overall, it does seem 
that poor glycemic control leads to increased risk of surgical site 
infections and PJIs [29-34]. Often these result in revision surgeries 
which have a substantial economic burden, decrease patient qual-
ity of life, and expose patients to the risks of subsequent revisions.

 
With these risks, it is crucial to determine just how helpful and 

safe postoperative dexamethasone is. It has been proven to have 
measurable anti-inflammatory effects and reduce pain, opioid use, 
nausea, and vomiting [1,21-23]. Reducing these factors seems to 
allow for better adherence to early physical therapy and shorter 
hospital stays which likely increases patient satisfaction. However, 
it remains that there are other antiemetics and pain management 
protocols that could be explored as well. 

viewed in Marchant’s analysis attempted to measure perioperative 
blood glucose levels, or their data was imprecise [32]. Although 
Marchant., et al. reported there was no correlation between DM 
and deep infections, patients with poor glycemic control had an in-
fection rate 2.3 times greater than their counterparts [31]. Thus, it 
is reasonable to conclude that perioperative blood glucose level “is 
a more convincing predictor than the diagnosis of DM for PJI” [32].

It is important to note that inconsistencies are present in the 
current body of research. Merchant., et al. s result regarding un-
controlled DM and increased risk of PJI could not be replicated 
in recent articles that looked at glycemic control by hemoglobin 
(Hgb) A1c [33,34]. Additionally, the reliability of HgbA1c as a pre-
dictive measure of PJI after TJA remains controversial with Lorio., 
et al. reporting that HgbA1c levels are not reliable [34]. While the 
connection between hyperglycemia and PJI is also controversial, 
Yang., et al. ’s meta-analysis of 6 retrospective studies including al-
most 27,000 patients concludes that high HgbA1c and periopera-
tive hyperglycemia are associated with a significantly higher risk 
of PJI [32]. Thus, this association cannot be ignored and must be 
researched further bring light to the issue at hand. 

Glucose level disruption

Glucose level is disrupted and increased with the use of dexa-
methasone. This effect is caused by the stimulation of gluconeo-
genesis in the liver resulting in an overall increase in blood glu-
cose levels along with inhibition of glucose uptake by peripheral 
tissues. A study by Pasternak., et al. measured the effect of single-
dose dexamethasone on blood glucose during craniotomy. Dexa-
methasone was associated with significantly greater blood glucose 
concentration during each sampling interval than patients who 
received placebo [35]. Tien., et al. 2016 found that treatment of 
PONV with dexamethasone resulted in higher glucose levels than 
those receiving ondansetron in both DM and non-DM patients [36]. 
A study by Hans., et al. analyzed the effect of a single dexametha-
sone 10 mg bolus on the blood glucose levels of both DM and non-
DM patients undergoing abdominal surgery. Blood glucose con-
centrations remained significantly higher in the DM group. This 
study also concluded that the higher the patient’s HgbA1c level, 
the greater the maximum blood glucose concentration was found 
to be. This also coincided with body mass index of the patient [37]. 
O’Connell., et al. did a retrospective review of 238 DM patients who 
underwent TKA or THA. Patients who received dexamethasone 
had 4.07 (95% CI: 2.46, 6.72) and 3.08 (95% CI: 2.34, 4.04) higher 
odds of postoperative hyperglycemia in the first 24 and 72 hours 
respectively [38].

With only a handful of studies determining the effects of blood 
glucose following perioperative dexamethasone administration, 

further research is warranted on its effects especially when con-
sidering a DM patient. With many studies showing increased blood 
glucose levels, patients with diabetes should be looked more close-
ly on whether to receive dexamethasone perioperatively. The risks 
of complications versus the benefits should be further warranted 
and more studies should be conducted with regards to complica-
tions occurring due to hyperglycemia.
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Dexamethasone has established itself as a useful medication 
following TJR concerning pain control, decreased length of hospi-
tal stay and PONV. However, many studies have established the as-
sociation of dexamethasone with glucose level disruption, hyper-
glycemia linked PJI, and the higher risk of PJI in DM patients. The 
safety of dexamethasone in DM during TJR is unclear. Further stud-
ies focusing on the pain control, PONV, glucose level disruption in 
DM patients, and rate of PHI will better clarify the concerns sur-
rounding dexamethasone administration during TJR procedures.

Conclusion
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