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Inflammation is a normal and desirable consequence
of surgical procedures. The pertinent clinical symp-

toms of inflammation are manifested as tumor (swell-
ing), rubor (redness), calor (heat), and dolor (pain). Ide-
ally, inflammation is regulated through humoral and cel-
lular events that localize the injury, control infection, re-
pair the tissue damage, and restore the function of the
injured tissue.

Postoperative pain and inflammation can induce den-
tal fear in the patient. Therefore, postoperative preven-
tion of pain and inflammation is imperative to both the
patient and physician. Although analgesics are com-
monly prescribed to control pain and inflammation fol-
lowing oral surgery, steroids have been found to be ef-
fective in reducing postsurgical pain and inflammation.
The benefits and risks of corticosteroids as an adjunct
for oral surgery procedures will be examined.

CORTICOSTEROID PHYSIOLOGY

Corticosteroids produced primarily by the adrenal cor-
tex are classified as glucocorticoids, mineralocorticoids,
or sex hormones. Glucocorticoids are steroid hormones
secreted by the adrenal cortex under the regulation of
the hypothalamic-pituitary-adrenal (HPA) axis. Gluco-
corticoids are named so because they promote mobili-
zation of energy via carbohydrates. They also regulate
protein and fat metabolism. Mineralocorticoids are un-
der control of the renin-angiotensin system; this secre-
tion is independent of the pituitary gland.
The control of glucocorticoid secretion by the adrenal

cortex is initiated from the hypothalamus by the secre-
tion of corticotropin-releasing factor. Elevated cortico-
tropin in the blood stimulates the adrenal cortex to pro-
duce and release the glucocorticoids. The primary nat-
ural glucocorticoid is cortisol. Circulating cortisol feed-
back on the hypothalamus and pituitary regulates
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corticotropin-releasing factor and corticotropin secre-
tion.

Glucocorticoids influence almost every body tissue to
bring about certain physiological adaptations. Such ad-
aptations include carbohydrate, protein, and fat metab-
olism and cardiovascular system, skeletal muscle, and
nervous system function. An important action of cortisol
is the suppression or prevention of inflammation by in-
terfering with capillary dilation, edema formation, fibrin
deposition, leukocyte migration, and phagocytosis.1

Although glucocorticoids are released in a daily rhyth-
mic pattern, stressors, such as trauma, illness, infection,
surgery, or physical exertion, alter HPA function and
affect cortisol levels. Some synthetic corticosteroids
have much greater anti-inflammatory potency than nat-
ural corticosteroids. Methylprednisolone is about 5
times as potent, whereas betamethasone and dexa-
methasone are about 20 to 30 times as potent.

POSTSURGICAL INFLAMMATION
PHYSIOLOGY

Inflammation is manifested as hyperalgesia, edema, leu-
kocytosis, leukocyte activation, alteration of blood flow,
and increased permeability of microcirculation. This re-
sulting plasma extravasation produces pressure on sen-
sory nerve endings. In confined tissue spaces, such as
dental pulp, pressure on sensory nerve endings is clini-
cally expressed as pain.
Another important factor in inflammatory pain is the

release of chemical mediators of the inflammatory re-
sponse. In response to trauma or infection, tissues re-
lease chemical mediators, such as prostaglandins, his-
tamine, kinins, and a series of chemotactic agents, that
can lower the pain threshold of sensory nerve fibers.

Prostaglandins are synthesized from arachidonic acid
by the enzyme cyclooxygenase. Prostaglandins cause an
increased sensitivity to pain in the peripheral nerve end-
ings. This hyperalgesia is associated with a decreased
pain threshold and an increased magnitude of pain per-
ception. Prostaglandins induce the release of neuropep-
tides from peripheral nerve endings that stimulate his-
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tamine release from mast cells and induce plasma suf-
fusion. Furthermore, peripheral nerves not only detect
and signal the occurrence of tissue damage, but also are
actively involved in the inflammatory process. A positive
feedback loop is established, which prolongs the course
of inflammation and exceeds it initial stimulation.2

ANALGESIC AND ANTI-INFLAMMATORY
ACTION

Corticosteroids are an effective treatment for some
types of neuropathic pain and complex regional pain
syndromes.3 However, there is limited and contradictory
data on the analgesic effects of corticosteroids on no-
ciception following surgery. There is some evidence that
corticosteroids reduce postoperative pain through the
reduction of edema rather than altering nociceptive
thresholds.4

Corticosteroids inhibit all phases of inflammation.
Corticosteroids block the increased capillary permeabil-
ity produced by histamine and kinins and therefore de-
crease edema. Capillary dilation, leukocytosis, and
phagocytosis are all decreased. Kinin generation is also
inhibited. Corticosteroids block arachidonic acid for-
mation. Therefore, the cascade for the formation of
prostaglandins is inhibited. The inhibition of cyclooxy-
genase end products most likely accounts for the anti-
inflammatory potency of steroids. In addition, cortico-
steroids diminish protein synthesis in skin, connective
tissue, and muscle and therefore inhibit the formation
of granulation tissue by retarding fibroblast proliferation
and collagen synthesis.

HPA SUPPRESSION AND
CONTRAINDICATIONS

When exogenous corticosteroids are administered for
medical purposes, HPA axis suppression and adrenal
atrophy have been documented.5 Abrupt discontinua-
tion of corticosteroid use in these patients does not per-
mit the HPA axis to respond to situations where there
is a need for increased cortisol (illness, stress, or sur-
gery).6 The degree of HPA suppression and subsequent
method of discontinuation depends on the corticoste-
roid, dose, dosing interval, time of administration,
length of therapy, and route of administration. Daily sin-
gle morning doses produce less HPA suppression than
divided daily doses. This mimics the body's normal cir-
cadian release of cortisol.5
When the patient's status permits discontinuation of

corticosteroid use, the patient should be aware of the
potential time required for the HPA axis to return to

baseline. Patients who have undergone only a short
course of therapy of up to 3 weeks usually can discon-
tinue therapy abruptly with few withdrawal effects.6
Long-term therapy may require close monitoring for pe-
riods of up to a year before HPA axis returns to normal.
Because of their immunosuppressant effects, corti-

costeroids are contraindicated for patients with bacteri-
al, fungal, viral, or parasitic infection or a history of tu-
berculosis or ocular herpes simplex. Increased intraoc-
ular pressure is associated with corticosteroid use.
Therefore, patients with primary glaucoma should not
be prescribed corticosteroids.7 Also, some patients ex-
perience euphoric or mood-altering effects following
corticosteroid use.

ORAL SURGERY

Several authors have examined the effects of corticoste-
roids for prevention of pain and edema associated with
oral surgery. Beirne and Hollander8 used corticosteroids
after removal of third molars. This double-blind, ran-
domized, patient-controlled investigation demonstrated
that patients administered a single intravenous dose of
125 mg of methlyprednisolone immediately before sur-
gery had significantly less pain and edema than the con-
trol patients. Milles and Desjardins9 examined the effects
of a single preoperative dose of 20 mg of methylpred-
nisolone. They found a 42% reduction in edema on the
first day after surgery, but noted only 19% less edema
after the third postoperative day. By using a single in-
travenous dose of 1 mg/kg of methlyprednisolone im-
mediately before surgery, Schaberg et al'0 observed a
62% decrease in swelling on the first day after orthog-
nathic surgery, but noted no significant difference after
the second postoperative day. Gersema and Baker'1
provide a good review of studies that have examined
the effect of a single dose of steroids.

Krasner and Jackson12 reported that corticosteroids
could be an effective adjunct for pain reduction follow-
ing endodontic treatment. Patients administered corti-
costeroids reported significantly less postoperative pain
than subjects that received placebo.

CONCLUSION

Initiation of various natural defense mechanisms and re-
sulting edema following oral surgical procedures can
cause discomfort and interfere with proper healing. Ev-
idence exists that glucocorticoids can be used as an ad-
junct to oral surgery due to their ability to prevent these
homeostatic defense mechanisms from overshooting
and compromising tissue healing. Therefore, corticoste-
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roids appear to be an effective method of reducing pain
and edema following oral surgical procedures. However,
more studies must be conducted in this area before any
conclusions can be made.
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