Guntani et al. Surgical Case Reports (2020) 6:188
https://doi.org/10.1186/540792-020-00946-2

Surgical Case Reports

CASE REPORT Open Access

A case of suspected propofol infusion
syndrome after abdominal aortic aneurysm

surgery

Atsushi Guntani ®, Ryosuke Yoshiga and Shinsuke Mii

Check for
updates

Abstract

administration.

in a diagnosis of PRIS.

Background: Propofol infusion syndrome (PRIS) is a rare but potentially lethal side effect during propofol

Case presentation: The patient was scheduled for abdominal aortic aneurysm resection and reconstruction.
Propofol used during sedation for ventilation after the surgery-induced rhabdomyolysis, heart failure, and renal
failure. Discontinuation of propofol administration led to a dramatic improvement in the fatal symptoms, resulting

Conclusions: We herein report a rare case of a PRIS during sedation in the intensive care unit after abdominal
aortic aneurysm surgery. Physicians using propofol should therefore be aware of the potential risk of PRIS.
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Background
Propofol infusion syndrome (PRIS) is a rare but potentially
lethal side effect of propofol, which is commonly used in
anesthesia and in intensive care for sedation. It is
characterize by symptoms such as metabolic acidosis,
rhabdomyolysis, arrhythmia, renal failure, and myocardial
failure. Several cases of severe metabolic acidosis during
propofol infusion have been reported previously, and Bray
proposed the concept of PRIS for such a clinical state as-
sociated with propofol infusions in 1998 [1-4].

We herein report a rare case considered to be PRIS
after abdominal aortic aneurysm surgery.

Case presentation

A 70-year-old female patient was scheduled for abdom-
inal aortic aneurysm resection and reconstruction. She
had undergone general anesthesia for surgery of puru-
lent cervical spondylitis about 6 years ago without any
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adverse event. The height of the patient was 142 cm,
and the weight was 54 kg.

A catheter was inserted into the thoracic vertebrae 9—
10 epidural interspace to enable analgesia prior to sed-
ation using propofol. Anesthesia was induced with con-
tinuously injected remifentanil at a rate of 0.15-0.3 mg/
kg/h, and propofol was started intravenously at a target
plasma concentration of 3 pg/ml using a target-
controlled infusion (TCI) pump, followed by 40 mg of
rocuronium bromide for endotracheal intubation.
Anesthesia was maintained with 70% nitrous oxide, 30%
oxygen, and propofol continuously injected at a target
plasma concentration of 1-2 pg/ml

The abdominal aortic aneurysm, which measured
4.9 cm in diameter, was observed from the infrarenal ar-
tery to the level of bifurcation of the inferior mesenteric
artery (IMA), while the renal artery and iliac artery were
not clamped. The peripheral anastomosis to the aorta
was possible above the IMA. The operation time was ex-
tended significantly beyond the scheduled time in order
to control bleeding due to a lumbar vein injury, and the
anesthesia lasted 5 h 38 min. Total blood loss was
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3424 ml, 1159 ml in the blood loss was returned by the
autologous blood collection device, and 6 units of red
cell concentrates mannitol-adenine-phosphate were
used. However, abdominal aortic aneurysm resection
and reconstruction were performed routinely, and the
patient’s hemodynamic condition was stable throughout
the anesthesia course. We confirmed adequate arousal
after the surgery, and the endotracheal tube was re-
moved in the operating room, after which the patient
was transferred to the recovery room.

On the second post-operative day, oliguria was pro-
longed, and her respiratory frequency exceeded 45 times
with respiratory distress appearing due to pulmonary
edema. Therefore, we decided that re-intubation and a
ventilator were necessary, and propofol was used for
sedation. Prior to endotracheal intubation, 30 mg of pro-
pofol was injected, and sedation was maintained with
propofol at a rate of 50 mg/h using an infusion pump in-
stead of a TCI pump.

From the following day, a fever of 39.7 °C and a de-
crease in blood pressure appeared. Blood tests showed
that platelets had dropped to 26,000/pl, and creatinine
phosphokinase (CPK) had risen to 57220 U/l. A blood
gas analysis during propofol infusion showed pH 7.40,
PCO, 23.4 mmHg, HCO3; 14.2 mmol/L, base excess -
9.0 mmol/L, anion gap 22.0 mmol/L, and lactate
1.5 mmol/L. No significant elevation of lactate or acid-
osis was observed. Metabolic acidosis may have been
compensated by mechanical ventilation (Table 1).

We suspected intestinal ischemia and severe infection,
and immediately started treatment for disseminated intra-
vascular coagulation, stopping using epidural anesthesia.
Colonoscopy revealed mild ulcers but no intestinal necrosis,
myocardial infarction was denied from echocardiographic
findings, and skeletal muscle necrosis was negative accord-
ing to clinical findings. Thereafter, a fever of 41.1 °C and
high CPK persisted, and her hemodynamics were disrupted,
so we finally stopped propofol infusion to maintain her
blood pressure. Continuous hemodiafiltration (CHDF) was

Table 1 Clinical course and laboratory data
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started for the oliguria due to deterioration of the renal
function.

From the day after the propofol infusion was stopped,
the fever decreased to 36.8 °C, CPK started to decease,
and the hemodynamics improved dramatically (Fig. 1).
Two weeks later, her respiratory condition improved,
and the ventilator was able to be removed. The urine
volume and renal function had been stable, and
hemodialysis was able to be discontinued. However, the
patient suffered from prolonged consciousness disorder.
Neither computed tomography (CT) nor magnetic res-
onance imaging (MRI) of the brain revealed any particu-
lar lesions causing prolong consciousness disorder other
than a small area of cerebral infarction in the subacute
phase. Concerning the continuation of consciousness
disorder, an electroencephalogram was conducted,
which suggested the possibility of seizures; however, the
details were unclear. After two more weeks, the level of
consciousness gradually improved, and speech and spon-
taneous movement became apparent.

After normalization of CPK and improvement of the
general condition, re-examinations were performed, in-
cluding CT and MRL however, no disease other than
PRIS causing an increase in CPK or a disruption of
hemodynamics was suspected. Immediately after the in-
jection of propofol was stopped, her condition improved,
which eventually prompted our diagnosis.

Ten months after the operation, the patient’s commu-
nication level had improved, but hemiplegia remained
due to cerebral infarction and muscle weakness due to
disuse, so she was transferred to a rehabilitation hospital
for functional recovery.

Discussion

Although the symptoms of PRIS were initially reported
to occur in children, according to the summary of recent
case reports, they are more likely to be seen in adult or
elderly patients and may occur even after a short dur-
ation of infusion and with usual doses of propofol [5].

Factor OR POD1 POD2 POD3 POD4 POD5 POD6 POD7 POD8 POD9 POD10 PODI11  POD13
pH 752 732 743 754 753 755 745 74 744 746 745 744 748
PaCO2 (mmHg) 29 495 316 268 285 274 263 234 28 273 293 29.5 329
Pa02 (mmHg) 175 757 1214 838 879 967 1029 1678 837 1092 1156 1057 1394
HCO3 (mmol/L) 237 249 206 222 231 232 17.7 142 185 19.1 20.1 195 23.7
Base excess (mmol/L) 15 -16 =27 1 12 1.7 -49 -9 -46 —-38 -—-32 - 38 04
Anion gap (mmol/L) 138 227 203 139 15.7 18.1 22 215 179 155 16.5 10.7
Lactate (mmol/L) 2 14 2.1 23 1.7 2 1.5 23 1.1 1.2 1.1 1.1
Creatinine phosphokinase (x1000 U/L) 0.108 0428 053 0286 518 4625 5722 4839 2647 729 1.159
Body temperature (°C) 355 378 387 397 402 411 397 396 368 364 362 364 36.2

OR operating room, POD post-operative day
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Fig. 1 The figure showed that the clinical course of propofol infusion, body temperature (BT), and CPK decreased immediately after the

Since there are no convincing symptoms and no clear
diagnostic criteria of PRIS, the diagnosis may be challen-
ging. Details of the pathogenesis of PRIS are unknown,
but enhanced lipolysis, impaired fatty acid oxidation,
and mitochondrial dysfunction have been suggested.
PRIS presents with various organ disorders, including
impairment of the cardiovascular, hepatic, and skeletal
muscular systems, renal damage, and metabolic acidosis.
In addition, the overall mortality of PRIS is reported to
be 18% in these situations [6, 7].

In the literature, a multivariate analysis showed that,
after adjusting for covariates, there are only a few inde-
pendent predictors of death. The most important pre-
dictor seems to be the cumulative dose of propofol, being
represented by both the mean infusion rate and the dur-
ation of infusion. On the other hand, cytotoxicity has been
reported to occur at clinically relevant concentrations of
propofol, and clinical studies have reported that PRIS may
occur even at low doses and short durations of adminis-
tration [8]. In the present case, the recommended dosage
of propofol using a TCI pump was used during the sur-
gery, and the total amount of propofol used during sur-
gery was 1000 mg. A total of 2900 mg of propofol was
used in the intensive care unit during the 5-day stay. The
cumulative dose of propofol and the duration of infusion
were rather high but still within the recommended usage
range (0.3-3.0 mg/kg/h or less, usually for less than 7 days
for sedation of adult patients [9, 10]).

PRIS in the present patient affected the cardiovascular
system and induced cardiogenic shock. At the same time,
the CPK value was abnormally high, suggesting skeletal
muscle or myocardial damage or gastrointestinal necrosis.
Echocardiography showed reduced myocardial motility,
reflecting shock status, but this finding could not explain
the extraordinary increase in CPK. Colonoscopy confirmed

no gastrointestinal necrosis. Skeletal muscle damage might
have been caused by rhabdomyolysis, in fact, by which the
patient was complicated with acute kidney injury requiring
CHDF for several days.

Diseases associated with a high fever and rhabdo-
myolysis that should be differentiated are malignant
hyperthermia and malignant syndrome. Malignant
hyperthermia causes hypercontraction of the skeletal
muscle due to an inherited disorder of calcium metabolism
triggered by volatile anesthetic agents, especially halothane,
and depolarizing muscle relaxants, such as succinylcholine.
Our case was not administered any volatile anesthetic
agents and had no such familial history, and no hypercapnia
and muscular rigidity, which commonly occur during ma-
lignant hyperthermia, were observed. Furthermore, the
present event did not resemble the typical course of malig-
nant hyperthermia, since it occurred in the intensive care
unit after surgery; however, the occurrence of malignant
hyperthermia due to propofol has also been reported and
cannot be completely denied. Therefore, the administration
of dantrolene sodium might have been considered as a
diagnostic treatment. The possibility of malignant syn-
drome, by contrast, was negative, as she had no history of
antipsychotics or psychotropic medication [11-13]. The
dramatic improvement in the general condition immedi-
ately after the discontinuation of propofol was an important
point leading to the differential diagnosis of PRIS.

Conclusion

Physicians using propofol should be aware of the poten-
tial risk of PRIS. If a patient receiving propofol develops
unexplained symptoms, such as lactic acidosis, rhabdo-
myolysis, or renal failure, propofol infusion should be
stopped immediately, and other critical illnesses should
be distinguished.
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