
J Anesth (2006) 20:234–236
DOI 10.1007/s00540-006-0409-6

Repeated dexmedetomidine infusions, a postoperative living-donor
liver transplantation patient

Katsuyuki Terajima1, Shinhiro Takeda1, Nobuhiko Taniai2, Keiji Tanaka3, Yutaka Oda4, Akira Asada4,
and Atsuhiro Sakamoto1

1 Department of Anesthesiology, Nippon Medical School, 1-1-5 Sendagi, Bunkyo-ku, Tokyo 113-8603, Japan
2 First Department of Surgery, Nippon Medical School, Tokyo, Japan
3 Critical Care Unit Division, Nippon Medical School, Tokyo, Japan
4 Department of Anesthesiology and Intensive Care Medicine, Graduate School of Medicine, Osaka City University, Osaka, Japan

patient who was treated with nightly infusions of DEX
as a sedative during an ICU stay.

Case presentation

Written informed consent was obtained for the infusion
of DEX for more than 24 h and for the reporting of this
case. A 47-year-old female patient underwent LDLT
involving a left-lobe graft in order to treat primary
biliary cirrhosis. The grafted tissue weighed 495 g and
corresponded to an estimated 46.1% of the patient’s
standard liver volume [6]. After the operation, the pa-
tient was transferred to the ICU and given ventilatory
support.

Continuous infusions of fentanyl and midazolam
were used for sedation and analgesia. On the second
postoperative day (POD), continuous DEX infusion
began while the midazolam infusion was discontinued.
After extubation, the patient’s blood gas values showed
no deterioration. Propofol was given to treat emergent
agitation, and following the DEX infusion to prevent
agitation and sleeplessness during the night. The degree
of sedation was measured hourly by a nurse, using the
Ramsay sedation score, and the infusion rate was regu-
lated at 0.1 to 0.7 µg·kg−1·h−1, based on the Ramsay score
[2 to 4]. On the following morning (the third POD) the
patient remained calm even after the DEX infusion had
ceased. The patient complained of sleeplessness and a
desire to sleep the following night. Accordingly, DEX
was infused during the night. Subsequently, DEX was
only infused between 20.00 h and 05.00h while the pa-
tient remained in the ICU. The infusion rates are shown
in Table 1.

On the fifth to sixth POD, blood samples were drawn
at the following time points: before the start of DEX
infusion; 1, 2, 3, and 9 h after the DEX infusion began;
and 1, 2, 3, and 8 h after the DEX infusion ceased. The
plasma concentrations of DEX were measured using a
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Introduction

Dexmedetomidine (DEX) is a specific α2-adrenergic
receptor agonist [1], which has sedative and analgesic
effects [2]. DEX has fewer effects on respiration [3] and
cognitive function than other agents used for postopera-
tive sedation, and this facilitates communication and
cooperation between patients and physicians [4]. This
drug is therefore of particular use in patients undergo-
ing weaning from a ventilator or after extubation in the
intensive care unit (ICU).

The pharmacokinetics of DEX are largely influenced
by liver rather than renal function [5]. Liver dysfunction
may occur postoperatively in living-donor liver trans-
plantation (LDLT) patients, as only 50% of the stan-
dard liver volume is usually transplanted to the
recipient, and hypoperfusion and rejection of the graft
or tissue can occur. Here we report the case of an LDLT
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previously reported method [7]. The lower limit of
DEX quantitation was 50pmol·ml−1, and the intraassay
and interassay variations were less than 8% throughout
the range (50–5000pmol·ml−1). Values are means of
duplicate measurements. The predictive plasma con-
centration of DEX was estimated using the RugLoop
software package (version 3.28; University Hospital,
Ghent, Belgium). The measured (and predictive)
plasma concentrations of DEX (in pmol·ml−1) at 1, 2, 3,
and 9h after the DEX infusion began, and 1, 2, 3, and 8h
after the DEX infusion ceased were 0.22 (0.22), 0.23
(0.29), 0.34 (0.35), 1.14 (0.62), 0.59 (0.43), 0.46 (0.38),
0.38 (0.34), and 0.06 (0.19), respectively.

On the sixth POD, the cardiac index and indocyanine
green elimination values were measured using the
DDG-3300 system (Nihon Kohden, Tokyo, Japan).
An indocyanine green elimination test showed an
indocyanine green disappearance rate (K value) of
0.156 (normal range, 0.168 to 0.232) and 10.2% reten-
tion in 15min. The heart rate was 99bpm, and the car-
diac index was 3.87 l/min per m2.

After the DEX infusion, the patient remained calm
and was able to cooperate in all examinations and treat-
ments in the ICU.

Discussion

Repeated nightly infusions of DEX were safely admin-
istered to an LDLT patient in the ICU, using a simple
sedation scale. Adverse effects based on repeated DEX
infusion were not observed in our patient. The actual
DEX plasma concentration was about two times greater
than the predicted value at the end of the DEX infu-
sions; however, the measured value was within the
therapeutic range. The plasma concentration might be
expected to rise above the simulated value during long-
term DEX infusion. The pharmacokinetic parameters
of DEX in postoperative patients in the ICU were pre-
viously reported to be similar to those in healthy volun-

teers [8]. Both liver function and the cardiac index [9]
can affect the pharmacokinetics of DEX. Postoperative
liver-transplantation patients generally have a fairly
normal hemodynamic state. However, several days
after transplantation (for example, during a stay in an
ICU), these patients usually show hyperdynamic circu-
lation, as a result of means used to prevent hepatic
artery thrombosis, the maintaining of the graft circula-
tion, and the clearance [10,11].

Recently, some clinical reports of prolonged DEX
infusion in children [12], in the treatment of sedation-
induced withdrawal [13], and in postoperative patients
[14] have been published. No rebound sequelae oc-
curred on the discontinuation of the DEX infusion.
Adverse cardiovascular events were nearly all confined
to the initial loading dose period of DEX.

The Ramsay score is somewhat limited in its evalua-
tion of agitated behavior [15]; although it did not suffi-
ciently express the level of agitation observed in our
patient, it was useful for avoiding excess DEX levels in
plasma.

In summary, repeated nightly infusions of DEX were
useful for sedation in a postoperative LDLT patient.
The use of a simple sedation score can avoid the prob-
lem of excess plasma DEX concentrations, even if the
drug is repeatedly infused overnight.
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