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A Case Report

Vertebral Augmentation Complicated by Perioperative 
Addisonian Crisis

Alexander J. Nemeth, MD, Theresa J. Lie-Nemeth, MD, John J. A. Marota, MD, PhD, Johnny C. Pryor, MD, 
James D. Rabinov, MD, and Joshua A. Hirsch, MD

Background: We describe a case of 
perioperative Addisonian crisis induced 
by vertebral augmentation.  While several 
complications of vertebral augmentation 
have been reported previously, related 
to the technical procedure, to our knowl-
edge, perioperative Addisonian crisis from 
vertebral augmentation has not been re-
ported in the literature.

Objective: To report an Addisonian 
crisis perioperative to vertebral augmen-
tation.

Design: Case report.  

Method: Retrospective case review.
Results: The patient had a history 

of adrenal insufficiency treated previous-
ly with steroids.  He developed an L3 ver-
tebral compression fracture, failed con-
servative therapy and was eventually 
referred for vertebral augmentation. Im-
mediately after starting the procedure, 
the patient developed profound hypoten-
sion unresponsive to intravenous fluids 
and vasopressors, consistent with Addiso-
nian crisis.  After intravenous steroids had 
resolved the Addisonian crisis, he under-

went vertebral augmentation without fur-
ther complication.  

Conclusion: Addisonian crisis may be 
triggered by vertebral augmentation. Prac-
titioners need to recognize immediately 
this potentially lethal disorder in patients 
with known or suspected adrenal insuffi-
ciency and treat with intravenous hydro-
cortisone.
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Several complications of vertebral 
augmentation have been reported pre-
viously (1-4).  These include bleeding, 
infection, pain exacerbation, vertebral 
or rib fracture, paralysis, and leakage of 
polymethylmethacrylate (PMMA) ce-
ment into surrounding soft tissues or 
veins, possibly leading to pulmonary 
embolus.  To our knowledge, the com-
plication of perioperative Addisonian 
crisis induced by vertebral augmenta-
tion has not been reported previously in 
the literature.

Patients with a history of adrenal 
insufficiency are predisposed to devel-
oping Addisonian crisis perioperatively.  

If a susceptible patient is subjected to a 
major stressor such as surgery, adrenal 
crisis, also known as Addisonian crisis, 
may occur on the basis of aldosterone 
deficiency and insufficient cortisol re-
sponse to stress (5, 6).  The most con-
cerning consequence of Addisonian cri-
sis is severe hypotension and shock re-
fractory to the intravenous administra-
tion of fluids and pressors.

The prevalence of adrenal insuf-
ficiency, the condition predisposing to 
Addisonian crisis, is 4 to 11 cases per 
100,000 adults (6).  Given the preva-
lence of adrenal insufficiency, Addiso-
nian crisis should be considered as a 
cause of perioperative profound hypo-
tension.  In a study of 105 general sur-
gical patients with perioperative hypo-
tension, the hypotension was the result 
of acute adrenal insufficiency in 5 of the 
patients, equivalent to 5% of the study 
group (7).  The number of affected pa-
tients in that study would indicate that 
familiarity with Addisonian crisis as a 
potential cause of perioperative hemo-
dynamic compromise is necessary.

Case RepoRt 

An 87-year-old man with a histo-
ry of adrenal insufficiency and chron-
ic low back pain presented to the emer-
gency room with worsened back pain.  
Lumbar spine magnetic resonance im-
aging demonstrated an acute L3 com-
pression fracture (Fig 1a).

The patient’s adrenal insufficien-
cy was diagnosed 3 years earlier dur-
ing evaluation for a presyncopal ep-
isode.  At that time, he was found to 
have a low serum sodium level of 132 
mmol/L (normal 135 to 145 mmol/L) 
and a high serum potassium level of 
5.2 mmol/L (normal 3.4 to 4.8 mmol/
L).  These laboratory abnormalities led 
the patient’s physician to obtain a cor-
tisol level that was less than 1 mcg/dL 
(normal 5 to 25 mcg/dL from 8 a.m. to 
12 p.m., 5 to 15 mcg/dL from 12 p.m. to 
8 p.m., less than 10 mcg/dL from 8 p.m. 
to 8 a.m.)  The patient was treated with 
prednisone and fludrocortisone acetate 
for approximately four months until his 
serum cortisol level normalized to 19.8 
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mcg/dL.  The steroids were discontin-
ued thereafter.  The patient denied any 
steroid supplementation for the 2 years 
prior to procedure.  He had no previous 
history of hypotension of Addisonian 
crisis during this time.

The patient’s pain and function-
al ability related to the L3 compression 
fracture did not improve despite exten-
sive conservative management includ-
ing narcotic pain medication and phys-
ical therapy.  Subsequently, he was re-
ferred for vertebral augmentation.  Be-
cause of the remote history of adrenal 
insufficiency, we did not feel that Ad-
disonian crisis presented a substantial 
risk in this patient and therefore did 
not treat prophylactically with steroids.  
His normal serum sodium level of 136 
mmol/L and normal serum potassium 
level of 4.6 mmol/L drawn the day prior 
to the procedure indicated that he was 
not overtly symptomatic from adrenal 
insufficiency and further confirmed 
our decision not to pre-treat with ste-
roids.  The patient was subsequently 

brought to the interventional neurora-
diology department and placed prone 
on the procedure table.

Immediately after prepping and 
draping for the procedure and place-
ment of the first trochar, the patient ex-
perienced an episode of brief hyperten-
sion with systolic blood pressure of ap-
proximately 210 mm Hg immediately 
followed by profound hypotension with 
systolic blood pressure of approximate-
ly 65 mm Hg.  The patient’s heart rate 
of approximately 115 beats per minute 
did not rise adequately to compensate 
for the profound hypotension.  The hy-
potension was treated with intravenous 
fluids, repeated doses of ephedrine to 
a total of 50 mg and 720 mcg of phen-
ylephrine, without clinical response.  
Based upon the lack of response to cate-
cholaminergic vasopressors and known 
history of adrenal insufficiency, we sus-
pected that this may represent an Ad-
disonian crisis.  The patient was then 
given 100 mg of intravenous hydrocor-
tisone; blood pressure returned to nor-

mal within 15 minutes without the use 
of pressors, and it was deemed accept-
able to perform the procedure.  The pa-
tient tolerated the procedure well with-
out further complication (Fig 2a-d, 1b).

Following vertebral augmenta-
tion, the patient was given 2 addition-
al doses of intravenous hydrocortisone 
100 mg at 8-hour intervals.  The patient 
did not experience any further episode 
of hypertension or hypotension.  He re-
covered uneventfully and was eventual-
ly discharged for additional rehabilita-
tion.

DisCussion

This case exemplifies the poten-
tial medical complexity of the verte-
bral augmentation patient and that the 
stress of this procedure is sufficient to 
induce Addisonian crisis in a suscepti-
ble patient.  The typical patient for ver-
tebral augmentation is elderly and may 
have multiple medical problems; famil-
iarity with possible complications is im-
portant for the physician performing 
the procedure.  While concern for the 
patient’s cardiorespiratory status is fore-
most, this case report points out that 
underlying adrenal insufficiency may 
be a potential cause of perioperative he-
modynamic decompensation.

Adrenal insufficiency may result 
either primarily from adrenal disease, 
also known as Addison disease, or sec-
ondarily from adrenocorticotropic hor-
mone (ACTH) deficiency related to pi-
tuitary or hypothalamic disorders (5).  
Addison disease is characterized by a 
deficiency of cortisol, a glucocorticoid, 
and aldosterone, a mineralocorticoid, 
with elevation of ACTH.  Morbidity and 
mortality related to the disease is fre-
quent, although the prevalence is only 
4 to 11 cases per 100,000 adults (6).  Di-
agnosis of this potentially lethal disease 
is difficult, particularly in its early stag-
es, as signs and symptoms are nonspe-
cific.  These include generalized weak-
ness, fatigue, skin and mucous mem-
brane hyperpigmentation, weight loss, 
anorexia, nausea, vomiting, abdominal 
pain, fever, and hypotension with sys-

Fig 1.  a. Short tau inversion recovery (STIR) sequence performed at pre-
sentation of  acute-on-chronic low back pain shows T2-weighted hyperintense 
signal in the L3 vertebra consistent with acute compression fracture. b. Sagit-
tal STIR sequence performed after vertebral augmentation shows T2-weighted 
hypointense signal in L3 consistent with PMMA cement.

a. b.
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tolic blood pressure less than 110 mm 
Hg (5, 6, 8).  Hyponatremia, hyperkale-
mia, and volume depletion may also be 
present as a result of aldosterone defi-
ciency.

If a susceptible patient is subjected 
to a major stressor such as surgery, ad-
renal crisis, also known as Addisonian 
crisis, may occur on the basis of aldoste-
rone deficiency and insufficient cortisol 
response to stress (6).  In this case, the 
stress associated with initiation of the 
vertebral augmentation procedure was 
sufficient to induce Addisonian crisis.  
The most concerning consequence of 

Addisonian crisis is severe hypotension, 
as occurred in our case, and shock.  Ex-
acerbation of symptoms may be seen in 
patients who have not been treated with 
maintenance corticosteroids.  In those 
patients on maintenance doses of glu-
cocorticoid therapy, dehydration or hy-
potension may not occur until the pa-
tient is in crisis (5). 

It is suggested that glucocorticoid 
replacement therapy be supplemented 
preoperatively for a patient with primary 
adrenal insufficiency, whether or not the 
patient is already on maintenance dos-
ing.  For moderately stressful procedures 

such as vertebral augmentation, a single 
100 mg intravenous dose of hydrocorti-
sone should be given just before the pro-
cedure (6).

In the event that adrenal crisis with 
hypotension occurs, this requires imme-
diate attention.  Glucocorticoids need to 
be replaced promptly, along with sodi-
um and water deficits.  Treatment with 
intravenous hydrocortisone 50 to 100 
mg every six to eight hours should be 
given with 0.9% saline and 5% dextrose 
(5, 8).  An alternative treatment may be 
an intravenous bolus of 100 mg hydro-
cortisone followed by continuous infu-

Fig 2.  a and b. AP and lateral radiographs of  L3 vertebra show vertebral augmentation using a balloon.  c and d. 
AP and lateral radiographs show radiodense material within the L3 vertebra after injection of  PMMA.

c.

a. b.

d.
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sion of 10 mg / hour.  Vasopressors may 
also be required to maintain blood pres-
sure.

If bolus hydrocortisone is given 
emergently, the dose should be tapered 
rapidly over several days, decreasing 
by half per day with transition to oral 
maintenance therapy (5).  Maintenance 
therapy includes oral glucocorticoid re-
placement, such as with prednisone, for 
cortisol deficiency.  Those patients with 
primary adrenal insufficiency also re-
quire fludrocortisone (0.1 mg / day), a 
mineralocorticoid, for aldosterone defi-
ciency once the patient is on lower dos-
es of hydrocortisone.  Mineralocorti-
coid supplementation is not required 
with larger doses of steroid, e.g. 100 to 
200 mg hydrocortisone, as higher doses 
have mineralocorticoid effect (5).  

ConClusion

It is important for the physician 
to be cognizant of Addisonian crisis in 
the differential diagnosis of periopera-
tive acute hypotension.  The standard 
treatment of hypotension with fluids 
and vasopressors is inadequate to re-
store blood pressure in a patient with 
adrenal insufficiency.  Expert consul-
tation may not be readily available giv-
en the emergent nature of this compli-
cation.  The physician performing ver-
tebral augmentation must recognize the 
patient’s condition immediately and ad-
minister intravenous hydrocortisone to 
resolve the crisis. 
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