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Background: Alcohol abuse is common in the patients with head and neck cancer. Sudden postoperative
alcohol cessation can cause alcohol withdrawal syndrome (AWS). So far, there are no studies evaluating the
safety and efficacy of dexmedetomidine (DEX) and lorazepam on AWS treatment.

Methods: In this study, we assessed the safety and efficacy of DEX and lorazepam on AWS treatment.
Patients meeting our study criteria were further screened for alcohol dependence using the CIWA-Ar
questionnaire and treated with DEX or lorazepam.

Results: This study was conducted in a cohort of 59 patients with mean age of 65.8 years. In DEX
group (n=33), for the time to recover, after the AWS, most people relieved within 3 days (26/33), some
patients relieved till 5 days (2/33) and others needed more than 7 days (5/33). Mean time of recovering
was 3.2+2.2 days. Total 9 cases of complications and tracheotomy after surgical reconstruction occurred
and its mean time of recovering was 5.1£2.8 days. In lorazepam group (n=26), for the time to recover,
after the AWS, most people relieved within 3 days (21/26), some patients relieved till 5 days (2/26) and
others needed more than 7 days (3/26). Mean time of recovering was 3.2+2.1 days. The incidence of
complications and tracheotomy was 15.4% (4/26) and its mean time of recovering was 4.0+3.5 days.
Conclusions: Our retrospective study found there is no significant difference in recovering time of AWS,

complications occurring and its recovering time, after randomly accepting DEX or lorazepam.
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Introduction capita consumption 6,500 mL (1,2). It is well known
that head and neck cancers are strongly linked to alcohol

China is a country with a large production and consumption abuse and chronic alcohol consumption raises the risk

of alcohol. It is estimated that the average alcohol of developing oral squamous cell carcinoma (3). Many
consumption was 11,000 mL in Chinese male, which patients with head and neck cancer become physiologically

is much higher than the international annual adult per dependent on alcohol after a period of excessive use and
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abrupt postoperative alcohol cessation increases the risk
of developing alcohol withdrawal syndrome (AWS). AWS
can occur 12 hours after alcohol cessation and is typically
characterized by a set of symptoms including confusion,
tremors, seizures and delirium tremens (4). Delirium
tremens is the most severe form of AWS (5). During
postoperative delirium tremens, behavioral complications
are often observed in patients with head and neck cancer
including self-catheter removal, self-extubating and self-
removal of nasal feeding tubes, causing a poor prognosis (6).
In addition, these behavioral complications may also lead
to hematoma, flap crisis, flap necrosis of postoperative head
and neck reconstruction and prolonged length of hospital
stay (7). AWS is one of the complications of alcohol abuse
patients undergoing radical mastectomy and reconstruction.
Sedation plays a key role in the management of AWS (8).
Common drugs used by clinicians are dexmedetomidine
(DEX), propofol and benzodiazepines (most commonly
midazolam and lorazepam) for sedation in an intensive care
setting. Maintaining a light level of sedation in ICU patients
is recommended, when possible, given that light sedation
is associated with improved outcomes, including a shorter
duration of ventilation and a shorter ICU stay (9).

The selective a-2 adrenoceptor agonist DEX has
sedative and analgesic properties. It can provides “conscious
sedation” where patients appear to be asleep but readily
roused, analgesia without respiratory depression (10).
In clinical work, it is used for sedation during tracheal
intubation and mechanical ventilation of surgical patients
undergoing general anesthesia. DEX had analgesic effects
and an opioid-sparing effect in patients in an intensive
care setting. Besides, it can stabilize blood pressure (11).
These characteristics provide a treatment plan for AWS in
patients undergoing head and neck tumor resection and
reconstruction surgery.

Benzodiazepines are considered as first-line
pharmacological treatment of AWS. Benzodiazepines act as
y-aminobutyric acid (GABA) receptor mediators and relieve
symptoms of AWS by increasing the effects of GABA
representing reduction in seizures and delirium (12). AWS
patients with abnormal liver function should be used with
fast-metabolized short half-life benzodiazepines, such as
oxazepam and lorazepam. Lorazepam is an orally available
benzodiazepine used widely in the therapy of anxiety and
insomnia (13). Lorazepam is currently recommended
by the Society of Critical Care Medicine (SCCM) in its
clinical practice guidelines for the sustained sedation of
mechanically ventilated ICU patients (14).
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The efficacy of DEX and lorazepam on AWS treatment
has been reported in head and neck patients (15-17). These
two drugs are the most commonly used to treat AWS in
our clinical work. However, no study has been carried out
to compare the efficacy and safety of DEX and lorazepam
for AWS treatment in head and neck cancer patients. The
objective of this study was to compare the efficacy and
safety of head and neck cancer patients suffering AWS
who received DEX or lorazepam therapy. We present the
following article in accordance with the STROBE reporting
checklist (available at https://fomm.amegroups.com/article/
view/10.21037/fomm-21-76/rc).

Methods
Patient selection and study design

This study was conducted at the Ninth People’s Hospital,
Shanghai Jiao Tong University School of Medicine, China.
Patients were diagnosed with head and neck cancer by the
Department of Oral-Maxillofacial Head and Neck Surgery
at the Ninth People’s Hospital Shanghai. The study was
conducted in accordance with the Declaration of Helsinki (as
revised in 2013) and individual consent for this retrospective
analysis was waived.

This investigation was a retrospective study, which
was carried out in head and neck cancer patients from
January 2015 to December 2020, who accepted surgical
reconstruction and were diagnosed as postoperative AWS.
Patients with confirmed or suspected AWS were identified
by the attending or admitting physician. According to
DSM-5, AWS diagnosis is established when patients
present at least two of the following symptoms: tremors,
sweating, tachycardia, insomnia, nausea or vomiting,
illusions, transient hallucinations (auditory, visual or
tactile), psychomotor agitation, anxiety or seizures.
The Clinical Institute Withdrawal Assessment-Alcohol
revised (CIWA-Ar,) is a tool to assess AWS symptoms and
allows the assessment of the effectiveness of the clinical
therapy (18). A score <8 defines a mild AWS; a score
between 8 and 15 defines a moderate AWS; a score >15
defines a severe AWS. CIWA-Ar scores are documented
at least every 4 hours and after an intervention. So, the
selection criteria include: (I) diagnosed as AWS by a
specialist; (II) use DEX or lorazepam treatment. Exclusion
criteria: (I) history of taking psychiatric drugs; (II) being
diagnosed with mental illness or having related medical
history, such as hepatic encephalopathy, delirium and
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Table 1 Demographic characteristic (N=59)

Demographic

Dexmedetomidine Lorazepam P value

characteristic
Age -
Mean (SD) 66.8 (7.0) 64.6 (6.2)
Median 66.0 63.5
Sex -
Male 32 26
Female 1 0
Tumor stage -
T2 7 4
T3 15 17
T4 11 5
Locations -
Tongue 21 12
Buccal 5 8
Floor of month 2 4
Gingival 3 1
Lip 1 0
Mandible 1 0
Sinus 0 1
Time to recover 0.87
Mean (SD) 3.2(2.2) 3.2 (2.1)
Complications 0.27
With 9 4
Without 24 22
Time to recover with complications 0.55
Mean (SD) 5.1 (2.8) 4.0 (3.5)

SD, standard deviation.

Wernicke Korsakoff syndrome. Reviewing the medical
history, there were a total of 90 people with AWS
symptoms. According to our exclusion criteria, 31 patients
were excluded. Fifty-nine (n=59) patients were enrolled in
the retrospective study and they accepted the treatment
of DEX Group (n=33) or lorazepam Group (n=26),
respectively (Table I). Stop pharmacological intervention
when CIWA-Ar score is <8. The collected variables
included time to recover (day), complications and time to
recover with complications (day).
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DEX treatment

DEX is a sedative drug to induce anesthesia. Patients in
this group started to receive 0.4 pg/kg intravenous DEX for
1 hours, and the dose may be increased if symptoms of AWS
continued to progress. The maximum daily dose of DEX
was 1.2 pg/kg. DEX was dissolved in 0.9% sodium chloride
to obtain solutions of final concentrations ranging from 4 to
12 pg/mL. Temporary discontinuation of intravenous DEX
treatment was necessary for patients with bradycardia (heart
rate <50 beats/min) or hypotension (systolic blood pressure
<90 mmHg). DEX treatment was discontinued when AWS
symptoms in patients were not relieved in 3 days.

Lorazepam treatment

Lorazepam is among the most commonly used
benzodiazepine drugs. Patients in this group started to receive
2 mg intravenous lorazepam every 8 hours and the dose was
increased to 2 mg intravenous lorazepam every 60 minutes
if symptoms of AWS continued to progress. Once sedated,
lorazepam dosing was maintained at 2 mg intravenously every
6 hours. Oxygen saturation monitoring was necessary during
treatment as escalating doses of lorazepam may pose a risk to
respiratory distress. Lorazepam treatment was discontinued
when AWS symptoms in patients were not relieved in 3 days.

Statistical analysis

The categorical data are expressed as counts (or percentages)
and were analyzed by chi-square tests; the quantitative data
(continuous variables) are presented as means + standard
deviations (SDs) and were analyzed by #-tests. The P value
of less than 0.05 was considered statistically significant. The
statistical analysis for the differences between groups was
performed on GraphPad Software version 8.0.

Results
Patients demograpbic and disease characteristics

This study was conducted in a cohort of 59 patients with
mean age of 65.8 years (range, 53-80 years). Among them,
58 of 59 patients were male and all patients presented
with middle or advanced stages (T2-T4) of head and neck
cancer. The majority of patients’ tumor stage was 13 (32/59,
54.2%), followed by T4 (16/59, 27.1%) and T2 (11/59,
18.6%). The most common primary tumor site in this study
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was in tongue (33/59, 55.9%), followed by buccal (13/59,
22.0%), floor of mouth (6/59, 10.2%), gingiva (4/59, 6.8%),
others (3/59, 5.1%, Table 1).

Patient complications and outcome

Common complications after surgical reconstruction were
found in both groups, such as hematoma, flap crisis and
flap necrosis. Besides, some rare complications occurred,
such as cardiac arrest and Wernicke’s encephalopathy
(WE), in which classic symptoms are mental status changes,
ocular dysfunction and a gait apraxia. And only one
patients accepted propofol due to no effect of two drugs.
Tracheotomy is a routine management for those patients
with high risk for dyspnea. Owing to limiting of sample
size, we combined the tracheotomy with complications for
the convenience of statistical analysis.

In DEX group, for the time to recover, after the
AWS, most people relieved within 3 days (26/33), some
patients relieved till 5 days (2/33) and others needed more
than 7 days (5/33). Among complications, 5 cases were
hematoma, flap crisis and flap necrosis. Each one case was
cardiac arrest and WE. Besides, 2 cases were tracheotomy.
The incidence of complications and tracheotomy was
27.3% (9/33). Mean time of recovering was 3.2+2.2 days.
For those patients with complications, the mean time of
recovering was 5.1+2.8 days.

In lorazepam group, for the time to recover, after the
AWS, most people relieved within 3 days (21/26), some
patients relieved till 5 days (2/26) and others needed more
than 7 days (3/26). The incidence of complications and
tracheotomy was 15.4% (4/26). Mean time of recovering
was 3.2£2.1 days. Two cases were tracheotomy and each
one case was for hematoma and poor efficacy. For those
patients with complications, the mean time of recovering
was 4.0£3.5 days. Statistical analysis outcomes were shown
in Table 1.

Discussion

AWS is a common complication of anesthesia after
surgery in elderly patients (19). AWS increased the risk
of flap crisis and caused longer duration of mechanical
ventilation in patients, thus leading to a longer stay and
severe complications in the ICU (20,21). More and more
researches are revealing that alcohol consumption increased
the risk of developing cancers in head and neck and others
(22,23). What’s more, due to the high incidence of alcohol
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abuse in head and neck cancer patients, it might take longer
to recover from AWS. Both DEX and lorazepam are first-
line drugs to treat the AWS, and it’s necessary to assess the
efficacy of the two drugs.

For the incidence of postoperative complications, we
found no significant difference between DEX and lorazepam
(P=0.27). In DEX group, 5 cases had hematoma, flap
crisis and flap necrosis, which associated with insufficient
restriction of activities. The typical symptoms of AWS were
hyperactivity and delirium tremens with symptoms including
agitation, hallucinations, disorientation, tachycardia,
hypertension, fever, agitation, and diaphoresis (24), which
may have potential relationship with this complications. And
2 cases were tracheotomy, which was needed for keeping the
airway open and maintaining respiratory function. Besides,
rare complications occurred in 2 cases, namely cardiac arrest
and WE. For the cardiac arrest patient, we immediately took
emergency treatments, such as cardiopulmonary resuscitation
(CPR), and then the patients recovered heartbeat. The WE
patient recovered by suppling vitamin Bl and balancing
electrolyte. DEX can exhibit bradycardia and hypotension
(25,26), so we consider hemodynamic changes associates with
these complications (not including tracheotomy) (27,28).
Besides, Alcoholism is the most common etiologic factor
associated with WE and it can happen in patients with a
nutritional deficiency state (29), which is common in patients
undergoing major surgery. Due to only 1 case for each, we
cannot confirm the hypothesis in statistics. In lorazepam
group, total 4 cases of complications and tracheotomy after
surgical reconstruction occurred. Among them, 2 cases
were hematoma and 1 was tracheotomy. One case showed
no any relieving symptom after accepting lorazepam and
DEX, so we used the propofol, an anesthetic drug, to control
and relieve the AWS, while the patient had longer time to
recover.

To further compare the efficacy difference of the two
drugs, we analyzed the outcome of treatment. For the time
of recovering of AWS, In DEX group, the mean time was
3.2+2.2 days; and it was 3.2+2.1 days in lorazepam group.
No significant difference was found (P=0.87). For those
patients with complications, the mean time of recovering,
in DEX group, the mean time was 5.1+2.8 days; and it was
4.0£3.5 days in lorazepam group. This comparison also
showed no significant difference (P=0.55).

Among various reported medicines to treat patients
with AWS (30-32), lorazepam is considered as the first-line
strategies (33). However, lorazepam can cause sedation, which
is a primary concern with multiple drug regimens when it
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is excessive (34), especially for the patients who underwent
surgical reconstruction of head and neck with pharyngeal
cavity lessened. Lorazepam can also cause respiratory
suppression, resulting in endotracheal intubation. Even at
ostensibly therapeutic doses, lorazepam treatment can lead to
cognitive and psychomotor impairment in patients (35). For
high doses or continuous infusion of lorazepam, metabolic
acidosis can occur because of the accumulation of propylene
glycol and some patients also developed apatheia in their
follow-ups (36-38). In addition, lorazepam administration
after anesthesia can lead to acute respiratory arrest, which
may be due to increased sensitivity of the y-aminobutyric acid
(GABA) neurotransmitter receptors (39). The combination of
lorazepam and antipsychotics, such as haloperidol (Haldol) and
olanzapine (Zyprexa), can reduce agitation and hallucinations
in delirium patients (40). However, due to their side effects
including decreasing the seizure threshold, hyperthermia,
hypotension, prolonged QIc and neuroleptic malignant
syndrome, antipsychotics is never be considered as first-line
therapy or monotherapy for AWS and should be used with
caution (41-43). DEX has also been often used for clinical AWS
management (43). DEX does not have the neurotransmitter
activity and it usually is used as an adjunct therapy for AWS (16).
Compared with lorazepam, DEX does not cause respiratory
suppression, but can control hyperadrenergic symptoms
associated with AWS, thus decreases autonomic hyperactivity
and minimize over-sedation (44-46). Patients treated with
DEX exhibited bradycardia and hypotension, which can be
relieved by temporary discontinuation of DEX and monitoring
closely (47). In a published severe case, the patient treated with
DEX in normal dose developed a sudden cardiac arrest and
was immediately administered external chest compression (48).
Overall, DEX rarely causes complications, even in the case of
long-term or short-term high-dose use (49-51). Our research
has some limitations. First of all, retrospective study can only
partially explain our goal. Secondly, we had few indicators
to evaluate the efficacy. Then, we did not carry out follow-
up work, unable to understand whether the patient had
complications after discharge.

Conclusions

AWS are common symptoms in patients with alcohol
dependence after operation. Scholars have put forward
many suggestions to prevent and control it. However, no
obvious effective drug was found. DEX and lorazepam
are main stream drugs. Our retrospective study found
there is no significant difference in recovering time of
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AWS, complications occurring and its recovering time,
after randomly accepting DEX or lorazepam. In our
department, we take methods to prevent and control AWS,
such as preoperative education, humanistic care, support
of the family, deinstitutionalization, and creating a quiet,
soothing, warm environment can alleviate agitation and
hallucinations. We cautiously use drugs to alleviate AWS.
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