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ABSTRACT:

KEY WORDS:

Background: The use of oral midazolam as premedication
to induce anxiolysis before surgical procedures under local
anesthesia is widely accepted in plastic surgery. Rhinoplasty
performed under local anesthesia is known to generate high
levels of perioperative anxiety, thus the use of appropriate
premedication is important. Oral midazolam has been shown
to be safe in various procedures. However, the safety of oral
midazolam before rhinoplasty has not been evaluated.
Objectives: To evaluate the safety of premedication with oral
midazolam prior to rhinoplasty by analyzing the intraoperative
blood oxygen saturation levels as predictors of adverse
respiratory events.
Methods: We retrospectively reviewed the anesthesia records of
62 patients who underwent rhinoplasty under local anesthesia
and received premedication with oral midazolam for anxiolysis
between March 2017 and December 2017. The median age of
the patients was 25.4 years, and they were all classified as
American Society of Anesthesiologists class 1. The patients
received 10 mg midazolam hydrochloride orally 1 hour prior to
the procedure. Oxygen blood saturation was monitored using a
pulse oximeter and recorded every 15 minutes.
Results: All the patients maintained blood oxygen saturation
levels above 95% (median peripheral capillary oxygen saturation
99%) on room air, and they did not require supplemental
intraoperative oxygen. There were no transient hypoxemic
events during and following the procedure.
Conclusions: Our study confirmed the safety of oral midazolam
premedication to reduce perioperative anxiety when perfo-
rming rhinoplasty under local anesthesia.
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roper control of patient anxiety during surgery performed
P under local anesthesia is critical [1]. Anxiety might alter a
patient’s cardiovascular physiology, leading to syncope, elevated
blood pressure, or increased risk of intraoperative and postop-

erative bleeding [2]. Anxiety also might negatively affect how
the patient experiences the surgery. Patients who underwent
surgery for cutaneous malignancy and had a local recurrence
delayed seeking a new procedure due to the negative experi-
ence [3]. A significant increase in sympathetic activity attributed
to preoperative anxiety was observed in patients waiting to
undergo rhinoplasty [4]. Previous studies that measured peri-
operative cardiovascular and hemodynamic parameters confirm
that cosmetic surgery patients experience a distinct preoperative
anxiety [4,5-7].

Anxiolysis is defined as the use of pharmacological agents
to reduce anxiety. Perioperative anxiety prior to certain plas-
tic surgery operations performed under local anesthesia can
be controlled by pharmacological premedication [2,3,8-10].
Benzodiazepines are the most commonly used anxiolytic
agents. Midazolam is a short-acting benzodiazepine that pro-
vides anxiolysis within 20 minutes, at a dose of 5 mg to 10 mg
and has the shortest half-life of all benzodiazepine [11]. Oral
midazolam administered before procedures performed under
local anesthesia is accepted as the anxiolytic treatment of choice
[2-10,12]. In a phase 1 clinical trial, midazolam was reported
as safe and efficacious for patients undergoing Mohs surgery
[2]. Numerous studies have reported the efficacy and safety of
premedication with oral midazolam for diagnostic, as well as
surgical procedures [2,3-15].

Rhinoplasty is performed either under general or local
anesthesia. Due to the high level of anxiety that precedes
this operation; adequate premedication is recommended for
patients operated under local anesthesia. Although widely
accepted as a safe treatment, at extremely high doses mid-
azolam can lead to complications and even to respiratory
depression. The current study evaluated the safety of pre-
medication with 10 mg oral midazolam prior to rhinoplasty,
analyzing the intraoperative oxygen blood saturation as a
predictor of adverse respiratory events. To the best of our
knowledge, this is the first study that evaluated the safety
of oral midazolam when used as premedication before rhi-
noplasty.
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PATIENTS AND METHODS

This retrospective study comprised 62 patients who underwent
rhinoplasty under local anesthesia and received premedica-
tion with oral midazolam for anxiolysis between March 2017
and December 2017. The anesthesia records were reviewed
and blood oxygen saturation data during the procedure was
obtained. This data was used to evaluate the safety of oral mid-
azolam as related to the patient’s respiratory status. The main
goal of the study was to analyze the safety of oral midazolam
when used as premedication to reduce preoperative anxiety.

The patients included in the study were classified as
American Society of Anesthesiologists (ASA) class 1, and
were 17 to 58 years-old. Exclusion criteria were ASA class 2,
3, or 4; a history of chronic illness, alcoholism, or myasthenia
gravis; or recorded prescriptions for psychiatric medications.
Additional exclusion criteria were allergy to midazolam or
refusal to receive premedication with oral midazolam.

All patients were monitored using a pulse oximeter. Oxygen
saturation was monitored constantly and recorded every 15
minutes. Hypoxemia was defined as peripheral capillary oxy-
gen saturation (SpO2) of less than 93% [16]. Patients received
10 mg midazolam hydrochloride (intravenous solution, Teva,
Israel) to be taken orally one hour before the procedure. All
the patients underwent primary closed rhinoplasty after a local
anesthetic injection of lidocaine 1% 35 ml, normal saline 15
ml, and adrenaline 0.5 ml solution by the same surgeon (MH).
Average duration of the procedure was 73 minutes.

STATISTICAL ANALYSIS

Statistical analyses were performed using IBM Statistical
Package for the Social Sciences statistics software, version 25
(SPSS, IBM Corp, Armonk, NY, USA).

Distributions of continuous variables were assessed for
normality using the Kolmogorov-Smirnov test. All continuous
variables deviated significantly from normal, so non-parametric
methods were used. Continuous variables were described using
median (range). Nominal variables were described using fre-
quency counts and are presented as n (%). Correlations between
continuous variables were calculating using Spearman's correla-
tion coeflicient. The effect of gender on differences between
continuous variables was assessed using the Mann-Whitney
U test. All tests were two-sided, and P < 0.05 was considered
statistically significant.

RESULTS

The study comprised 62 patients with ASA 1 who underwent
rhinoplasty under local anesthesia. The median age was 25.4
years (range 17-53.1 years) and 57 were female (91.9%). All
patients received premedication with 10 mg oral midazolam
one hour before surgery.

All changes in SpO2 were within normal parameters with
median blood oxygen saturation of 99%, (range 96.75%-100%)
[Table 1]. There were no transient hypoxemic events. All
patients maintained SpO: levels above 95% on room air and
did not require supplemental perioperative oxygen. There was
no respiratory distress of any kind. Average duration of surgery
was 73 minutes. Spearman correlation did not find any associa-
tion between age and saturation [Table 2]. In addition, there
was no significant difference in age and saturation according
to the gender of the patient (P =1) [Table 3].

Table 1. Descriptive statistics for age and saturation

Age Saturation
Number 62 62
Median 25.4500 99.0000
Minimum 17.00 96.75
Maximum 53.10 100.00

Table 2. Comparative statistics between patient’s age and saturation

Saturation | Age

Spearman’s | Saturation | Correlation coefficient | 1.000 0.190

o Significance (2-tailed) 0.138
N 62 62

Age Correlation coefficient | 0,190 1.000

Significance (2-tailed) | 0.138

N 62 62

Table 3. Comparative statistics between patient’s age and saturation
to gender

Age Saturation
Female Mean 29.5844 98.6368
Standard deviation 10.25934 0.78533
Median 25.4000 99.0000
Minimum 17.00 96.75
Maximum 53.10 100.00
Male Mean 26.1600 98.7600
Standard deviation 5.35752 0.43359
Median 26.8000 99.0000
Minimum 17.70 98.00
Maximum 30.80 99.00
Total Mean 29.3082 98.6468
Standard deviation 9.96958 0.76136
Median 25.4500 99.0000
Minimum 17.00 96.75
Maximum 53.10 100.00
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DISCUSSION

The use of oral benzodiazepines as anxiolytics before surgery is
widely accepted in surgical practice. Diazepam, lorazepam, and
other benzodiazepines have been used for decades as anxiolyt-
ics with varying rates of efficacy. Midazolam is the preferred
benzodiazepine due to its superior amnesic activity, rapid
metabolization, and consequent short-acting properties [11].

The use of oral midazolam to reduce perioperative anxiety
has gained extensive popularity among the surgical community
for procedures performed under local or general anesthesia.
Oral midazolam was first used as premedication for children
undergoing surgical or dental procedures to achieve effective
anxiolysis without painful intravenous injections. The effective-
ness and safety of oral midazolam have made it the treatment of
choice in pediatric premedication [17]. When performing surgi-
cal procedures under local anesthesia, reducing patient peri-
operative anxiety is extremely important. It is widely accepted
that untreated perioperative anxiety raises blood pressure and
heart rate and is directly responsible for intraoperative com-
plications such as excessive bleeding, leading to poor surgical
performance and postoperative hematomas [2]. A traumatic
experience could negatively affect the readiness of patients to
undergo additional procedures, if required.

Studies have shown the benefits of premedication with oral
midazolam before plastic surgery operations [2,3,8-10,12]. In
this study, we examined the safety of oral midazolam when
given one hour before rhinoplasty performed under local
anesthesia. Adverse respiratory effects are the main possible
complication of midazolam and we used oxygen saturation as
a predictor of those effects.

Although in other studies, physiological parameters such
as heart rate and blood pressure were also included in the
evaluation of midazolam safety, we chose to focus on oxygen
saturation values to eliminate possible extrinsic influences, such
as pain which can cause elevated heart rate and blood pres-
sure. Another reason was the infiltration of the local anesthesia
solution that includes adrenaline for vasoconstriction, which is
an essential step in every rhinoplasty. The infiltration is done
at the beginning of the operation, and includes all of the sub-
cutaneous tissues surrounding the nose. Intraoperatively, it is
applied directly to the nasal septum. The use of subcutaneous
infiltration of adrenaline, especially to the septum, can cause
tachycardia and changes in blood pressure. We concluded that
additional hemodynamic indicators other than oxygen blood
saturation could bias the study.

We showed that there were no significant changes in oxygen
saturation levels during the surgeries. The median blood oxy-
gen saturation was 99%, substantially higher than 93%, which
is the limit above hypoxemia.

Our findings are consistent with the works of Ravitskiy
etal. [2], Kreicher and colleague [3], and Studer et al. [18], who

have shown the safety of using midazolam as premedication
before surgical or diagnostic procedures performed under local
anesthesia.

LIMITATIONS

The findings are limited due to the retrospective study design.
The study population was small and from a single center.
Different drugs were not compared; however, the population
was closely monitored. The homogeneity of the results obtained
strengthens the conclusion that oral midazolam is safe for use
before rhinoplasty under local anesthesia.

CONCLUSIONS

Local anesthesia is increasingly being used in plastic surgery.
Local anesthesia is safer than general anesthesia, has reduced
intraoperative bleeding, leads to faster and easier recovery, and
results in earlier discharge from the surgical facility. However,
high levels of anxiety ameliorate the advantages of local anes-
thesia. The use of oral premedication with midazolam has
proven to be an excellent facilitator of anxiolysis and is largely
preferred to other benzodiazepines such as diazepam, loraz-
epam, and bromazepam, due to its short half-life and better
retrograde amnesia. Our study shows that the use of oral mid-
azolam as a premedication to reduce perioperative anxiety is
safe when performing a rhinoplasty under local anesthesia.
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Dietary salt promotes cognitive impairment through tau phosphorylation

Dietary habits and vascular risk factors promote both
Alzheimer’s disease and cognitive impairment caused
by vascular factors. Furthermore, accumulation of
hyperphosphorylated tau, a microtubule-associated protein
and a hallmark of Alzheimer’s pathology, is also linked to
vascular cognitive impairment. In mice, a salt-rich diet leads
to cognitive dysfunction associated with a nitric oxide deficit
in cerebral endothelial cells and cerebral hypoperfusion.
Faraco and colleagues reported that dietary salt induced
hyperphosphorylation of tau followed by cognitive
dysfunction in mice, and that these effects were prevented
by restoring endothelial nitric oxide production. The nitric
oxide deficiency reduced neuronal calpain nitrosylation and

resulted in enzyme activation, which, in turn, led to tau
phosphorylation by activating cyclin-dependent kinase 5. Salt-
induced cognitive impairment is not observed in tau-null mice
or in mice treated with anti-tau antibodies, despite persistent
cerebral hypoperfusion and neurovascular dysfunction.
These findings identify a causal link between dietary salt,
endothelial dysfunction and tau pathology, independent of
haemodynamic insufficiency. Avoidance of excessive salt
intake and maintenance of vascular health may help to stave
off the vascular and neurodegenerative pathologies that
underlie dementia in the elderly.
Nature 2019; 574: 686
Eitan Israeli

Five-year survival with combined nivolumab and ipilimumab in advanced melanoma

Nivolumab plus ipilimumab or nivolumab alone resulted in
longer progression-free and overall survival than ipilimumab
alone in a trial involving patients with advanced melanoma.
Larkin and colleagues reported on 5-year outcomes in the
trial. The authors randomly assigned patients with previously
untreated advanced melanoma to receive one of the following
regimens: nivolumab (at a dose of 1 mg per kilogram of body
weight) plus ipilimumab (3 mg per kilogram) every 3 weeks
for four doses, followed by nivolumab (3 mg per kilogram
every 2 weeks); nivolumab (3 mg per kilogram every 2 weeks)
plus ipilimumab-matched placebo; or ipilimumab (8 mg per
kilogram every 3 weeks for four doses) plus nivolumab-
matched placebo. The two primary endpoints were progression-
free survival and overall survival in the nivolumab-plus-
ipilimumab group and in the nivolumab group, compared to
the ipilimumab group. At a minimum follow-up of 60 months,
the median overall survival was more than 60.0 months
(median not reached) in the nivolumab-plus-ipilimumab group

and 36.9 months in the nivolumab group, compared to 19.9
months in the ipilimumab group (hazard ratio for death with
nivolumab plus ipilimumab vs. ipilimumab, 0.52; hazard
ratio for death with nivolumab vs. ipilimumab, 0.63). Overall
survival at 5 years was 52% in the nivolumab-plus-ipilimumab
group and 44% in the nivolumab group, compared with 26%
in the ipilimumab group. No sustained deterioration of health-
related quality of life was observed during or after treatment
with nivolumab plus ipilimumab or with nivolumab alone.
No new late toxic effects were noted. Among patients with
advanced melanoma, sustained long-term overall survival at
5 years was observed in a greater percentage of patients who
received nivolumab plus ipilimumab or nivolumab alone than
in those who received ipilimumab alone, with no apparent
loss of quality of life in the patients who received regimens
containing nivolumab.
N Engl ] Med 2019; 381: 1535
Eitan Israeli



