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НОВЫЕ ТЕРАПЕВТИЧЕСКИЕ СТРАТЕГИИ В ЛЕЧЕНИИ ПОСЛЕ-

ОПЕРАЦИОННОЙ ТОШНОТЫ И РВОТЫ
Актуальность. При отсутствии лечения у трети пациентов, которым про-

ведены хирургические операции, развиваются послеоперационная тошнота и/
или рвота (PONV). Предотвращение послеоперационной тошноты и рвоты мо-
жет улучшить степень удовлетворения среди уязвимых пациентов. Мы пред-
положили, что предоперационная тревога может увеличить заболеваемость
PONV. Цель заключалась в том, чтобы оценить, будет ли введение бензодиа-
зепина до операции уменьшать заболеваемость PONV.

Методы. Исследовательскую группу составили 130 женщин (ASA I и II),
которые планировали пройти дилатацию и кюретаж. Женщины распределя-
лись случайным образом в две исследовательские группы в соответствии с
типом введения анестезии (с мидазоламом и без него).

Результаты. Мидазолам получили 68 женщин, а 62 — нет. Пациенты, по-
лучавшие мидазолам, чувствовали себя более комфортно («Дружелюбие»,
p=0,005, и «Доброжелательность», p=0,01) и имели меньшую послеопераци-
онную усталость (p=0,04), чем группа, не получавшая мидазолам. У пациен-
тов, получавших мидазолам, в первые 4 ч после операции было значительно
меньше рвотных эпизодов, чем у пациентов, не получавших мидазолам (0,1±
±0,2 против 0,3±0,6 соответственно, p=0,003).

Выводы. Мидазолам уменьшает заболеваемость PONV и улучшает комфорт
пациента. Мы предлагаем, чтобы мидазолам регулярно включался в протокол
анестезии для краткосрочных гинекологических процедур (дилатация и кюретаж).

Ключевые слова: беспокойство, мидазолам, послеоперационная тошнота
и рвота.
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Background. If untreated, one third of patients who undergo surgery develop

postoperative nausea and/or vomiting (PONV). The prevention of postoperative
nausea and vomiting can improve satisfaction among vulnerable patients. We hypo-
thesized that preoperative anxiety may increase the incidence of PONV. The objec-
tive was to assess whether administration of a benzodiazepine prior to surgery would
reduce the incidence of PONV.

Methods. 130 women (ASA I and II) scheduled to undergo dilatation and cu-
rettage comprised the study group. The women were allocated randomly to two
study groups according to the type of anesthesia administered (with and without
midazolam).

Results. Sixty-eight women received midazolam and 62 did not. Patients treat-
ed with midazolam were feeling more comfortable (“Friendliness”, p=0.005 and
“Elation”, p=0.01) and had less postoperative fatigue (p=0.04) than non-midazolam-
treated group. Patients treated with midazolam had significantly fewer emetic epi-
sodes during the first 4 hours after surgery than those without midazolam (0.1±0.2
vs. 0.3±0.6, respectively, p=0.003).

Conclusions. Midazolam reduces the incidence of PONV and improves pa-
tient’s comfort. We suggest that midazolam be routinely included in the an-
esthesia protocol for short-term gynecological procedures (dilatation and cu-
rettage).

Key words: anxiety, midazolam, postoperative nausea and vomiting.

Introduction

Postoperative nausea and vomiting (PONV) are commonly seen after surgical pro-
cedures that require geneal anesthesia. PONV may prolong postoperative morbidity
and delay discharge from the hospital [1]. Since anesthesia is administered to more
than 75 million surgical patients annually worldwide [2] and since the incidence of
vomiting during the first postoperative day is as high as 25–40% the enormous eco-
nomic cost of this complication in terms of medical expenditure is obvious. In the
United States alone the calculated annual cost of PONV reaches several hundred
million dollars [3].

It is normally assumed that PONV has a multifactorial origin with patient-related
factors (female gender, history of motor sickness, smoking, and previous PONV),
anesthesia-related factors (mask ventilation, volatile anesthetics, opioids) and surgery-
related factors (site and duration of surgery, laparoscopic techniques) [4]. Laparoscopic
techniques and long time procedures are traditionally associated with high incidence of
PONV [4]. Surprisingly, there is a few clinical data about PONV fter short time, day case
surgical procedures [5].

Because preoperative anxiety is recognized as an additional risk factor for emesis by
some authors, we conducted a prospective controlled randomized study designed to assess
the possibility that the addition of midazolam to anesthesia induction could reduce the
incidence of PONV after short time gynecological procedures.

Materials and Methods

The Human Research and Ethics Committee at Soroka Medical Center in Beer-Sheva,
Israel approved this study (RN 3530). This is a single-center, prospective and randomized
study.
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Adult 130 women patients of American Society of Anesthesiologists physical classi-
fication status (ASA) I and II were included to our study after dilatation and curettage
procedures. All patients signed written informed consent before the beginning of
procedure.

The patients’ pre-operative anxiety state was assessed by the Profile of Mood Stated
(POMS), which was completed for each patient 30 minutes before they entered the ope-
rating room by an anesthesia resident who had been previously trained in the appro-
priate interview technique.

The POMS assesses anxiety, depression, anger, vigor, fatigue, confusion, friendliness
and elation on a five-point scale ranging from zero (“not at all”) to 4 (“maximal”).

Immediately after the interview was completed a 22-gauge intravenous catheter was
inserted into a peripheral vein and the patients picked a closed envelope according to
which they were randomized to receive either midazolam 0. 01 mg/kg IV or saline in the
same volume.

All patients were divided into two study groups according to anesthetic setup. Patients
in-group 1 received intravenously midazolam 0.01 ml/kg in addition to propofol (2 mg/kg) +
fentanyl (1 mcq/kg) anesthetic setup. Group 2 patients were anesthetized intravenously
with propofol (2 mg/kg) + fentanyl (1 mcq/kg) setup and received subsequent volume of
normal saline.

In each group age, weight, height, duration of operation, and BMI were recorded.
Any history of previous PONV or motion sickness was also noted.

A second anesthesiologist who was blinded to the anxiolytic administered conducted
anesthesia. A second closed envelope was chosen to determine the study group affiliation.

A 50 mg Diclofenac suppository was given for postoperative analgesia immediately at
the end of the procedure and the patients were transferred to the recovery room. After full
emergence from anesthesia (assessed by self correction of a wrong ID number) the patients
were asked to grade the intensity of nausea, vomiting and retching on a five-point scale from
zero (“not at all”) to 4 (“maximal”). This item was repeated a half-hour later and before
discharge home from the outpatient department (approximately 4 h after the operation).

A phone call interview was performed by a third physician blinded to the results of
the two previous study phases, 24 and 48 hours after discharge. At this time the interviewer
assessed nausea, vomiting, limitation of ordinary activities and need for medication, using
a previously described questionnaire.

Statistical analysis

Bivariate hypotheses involving continuous variables were tested with a t test or
ANOVA for independent groups with normal distribution and Mann–Whitney or Kruskal–
Wallis tests for non-normal distribution. Normality of the study data was tested with a
1-sample Kolmogorov–Smirnov test to indicate the appropriateness of parametric testing.
To determine if the distribution of categorical variables differed across study groups, the
χ2-test was used. The Fisher exact test was applied when appropriate. Continuous variables
were expressed as mean ±SD, and categorical variables were expressed as percentages.
Logistic regression analysis was used for multivariate comparisons of factors associated
with nausea (VAS score above 0; 48 hours after the procedure). All variables found in
the univariate analyses to be associated with higher VAS scores at 48 hours (p-value <0.1)
were entered into the model. All reported p-values are two-sided and p<0.05 was
considered significant. Statistical analyses were performed with SPSS software (version
12.0.1, SPSS Inc).
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Results

One hundred and thirty women were offered to participate in the prospective, randomized
study over a one-year period. Finally, 130 participants were included in the present study.
Sixty-eight (68) patients were randomized in study group 1 (midazolam treated-midazolam
0.01 ml/kg + propofol/fentanyl). Sixty-two (62) patients were randomly included in no-
midazolam-treated study group 2 (normal saline 0.01 ml/kg + propofol/fentanyl).

There was no statistically significant difference in age, weight, height and BMI between
both study groups (p>0.05, Table 1). There were no differences among the groups in
incidence of previous PONV in past medical history (p>0.05, Table 1). The duration of
anesthesia was significantly less in midazolam treated group patients vs non-midazolam
treated group ((12.5±4.3) vs. (13.0±3.8) minutes, p=0.01, Table 1). Despite reaching of
statistical significance, this difference has no clinical significance.

Patients treated with midazolam (group 1) were feeling more comfortable (more
friendly and elated) than non-midazolam treated group (p=0.005 and 0.01, Table 2).
Moreover, group 1 patients had less fatigue score than group 2 (p=0.04, Table 2).
Surprisingly, there were no differences in anxiety, depression or anger feeling in
postoperative period between both study groups (p>0.05, Table 2).

Patients who treated with midazolam (group 1) had significantly fewer incidences of
emetic episodes during four hours after procedure (p=0.003, Table 3). Immediate (up to
30 min after procedure) postoperative events of nausea, vomiting and retching were similar
between both study groups (p>0.05, Table 3). There is no difference in VAS score between
both study groups (p>0.05, Table 3).

A phone call interview was provided 24 and 48 hours as a part of clinical follow up of
all study group patients (see “Methods”). During forty-eight hours after procedure
seventeen patients (13.1%) complained of limitation in at least one daily activity and 13
(10.0%) reported that they were limited in the preparation or consumption of food in
group 1 and nineteen patients had limitation in at least one daily activity (25.0%), and
twelve patients had some type of meal intolerance (17.9%) in group 2 (p<0.05).

Discussion

PONV is common following surgery and can affect more than 25–40% of anesthetized
patients. PONV was cited by 71 % of patients as their worst postoperative symptom and

Table 1
Demographic Data, Past Medical History of PONV and

Duration of Anesthesia in Both Study Groups

                      Parameter Group 1, n=68 Group 2, n=62 p

Age, years 34.4±13.2 38.3±12.4 0.58

Weight, kg 71.1±16.2 69.3±18.4 0.55
Height, cm 162.0±12.8 162.0±12.8 0.97

Body mass index, weight/height2 27.1±6.3 25.4±4.7 0.09

Duration of anesthesia, min 12.5±4.3 13.0±3.8 0.01
History of PONV, abs. (%) 13 (19.1) 11 (17.7) 0.84

Note. Group 1, midazolam treated; group 2 non-midazolam treated. There was no statistically
significant difference between groups in terms of age, weight, BMU and history of PONV. The
duration of anesthesia, despite reaching of statistical significance, has no clinical significance. The
data is presented as mean ± SD).
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it was the major reason for poor ratings in the post-surgery period. Many patients would
have been willing to accept more pain if it resulted in a reduction in nausea and vomiting.
Reducing the incidence of these distressing complications can improve satisfaction with
anesthesia in the high risk PONV group [6].

Several factors may be associated with and influence PONV, including gender, weight
(BMI), age, history of motion sickness or previous PONV, and type and duration of
surgery and anesthesia. The incidence of emetic episodes in gynecological patients during
the initial 24-hour post-operative period is higher than 50% [3]. Most of published data
showed high incidence of PONV after laparoscopic and long-term gynecological
procedures [7; 8].

Table 2
Clinical Data of Postoperative Patients Comfort and Mood

      Parameter All patients, n=130 Group 1, n=68 Group 2, n=62 p

Anxiety 1.3±1.4 1.5±1.5 1.1±1.4 0.18

Depression 0.4±0.8 0.4±0.8 0.5±1.0 0.98
Anger 0.6±1.0 0.6±1.0 0.5±1.0 0.33

Vigor 0.5±1.0 0.5±1.0 0.6±1.0 0.37

Fatigue 1.1±1.3 0.9±1.2 1.3±1.2 0.04**

Confusion state 0.8±1.3 0.7±1.2 0.9±1.3 0.26
Friendliness 1.3±1.7 1.7±1.8 1.0±1.5 0.005***

Elation 0.6±1.0 0.8±1.2 0.3±0.7 0.01**

Note. POMS scale from 0 to 4, where zero means “not at all” and 4 means “maximally grad-
ed”*. Group 1, midazolam treated; group 2 non-midazolam treated. There were no statistically
significant differences in terms of anxiety, depression, anger, vigor and confusion, but score of
fatigue, friendliness and elation was better in midazolam treated group. Data is presented as me-
dian ± range. * — Non-parametric distribution values were compared with the Mann–Whitney
test; ** — p value <0.05 was defined as statistically significant; *** — p value <0.01 was defined
as extremely statistically significant.

Table 3
Clinical Data of Emetic Episodes, Nausea, Retching and

VAS Score Both Study Groups*

                      Parameter Group 1 (n=68) Group 2 (n=62) P

Nausea > 3 (30 min) 0.3±0.9 0.3±0.5 0.23

Vomiting>3 (30 min) 0.1±0.5 0.1±0.2 0.37

Retching > 3 (30 min) 0.1±0.3 0.1±0.2 0.60
Emetic episodes during 1st 4 hours 0.1±0.2 0.3±0.6 0.003**
after operation (>3 in one hour)

VAS: mean nausea score 0.6±1.7 0.8±1.4 0.11
during hospital state

Note. Group 1, midazolam treated; group 2 non-midazolam treated. There were no statistical-
ly significant differences in terms of VAS and incidence of nausea and vomiting in 30 min after
the surgery. The incidence of emetic episodes during 1st 4 hours was lover in midazolam treated
group. Data is presented as median ± range. * — non-parametric values were compared with the
Mann–Whitney test; ** — p value <0.05 was defined as statistically significant.
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Studies have reported that PONV is also associated with day case surgical procedures,
with an incidence of 8–45%. Day-case surgery represents a large and increasing fraction
of all surgical procedures throughout the world. Data from the USA, Canada and UK
show that by the mid-1990s, 50–60% of all elective procedures were day-case surgery [9]
and the NHS Plan predicts that 75% of all elective operations will be carried out as day
cases [10]. PONV is the most common reason for unplanned hospital admission following
day-case surgery with a significant impact on patient satisfaction, discharge times and
cost.

To fully examine the impact of any illness, both the direct and indirect associated
costs should be considered. Direct costs are those resources (medical and non-medical)
expended to prevent and treat illness. Indirect costs are expenditures secondary to the
illness, e. g., loss of productivity. In addition to the cost incurred by PONV as a result of
unplanned hospital admissions, patients undergoing ambulatory surgery may suffer a
reduction in personal income [1] due to persistent PONV after discharge from the hospital.
Furthermore, other family members or friends may miss work and lose income due to
the need to care for the patient at home.

The association between anxiety and increased nausea and vomiting during pregnancy
is well established [11]. However, its role in PONV is less clear. Some authors have reported
a strong correlation between preoperative anxiety and PONV, while others have reported
only a weak association or no association at all [12].

Midazolam was previously reported to be effective in the treatment of persistent PONV
and more recently Bauer and collaborators [13] reported that patients receiving midazolam
as premedication had a significant lower incidence of PONV than placebo group patients.

Moreover, an addition of midazolam to ramosetron has been shown to reduce the
incidence of PONV in laparoscopic gynecological procedures.

Our patients also showed a significant reduction in PONV among those who received
midazolam. This difference was more accentuated 4 hours after procedures and 48 hours
after discharge.

The postulated mechanisms of action of benzodiazepines in the reduction of PONV
may include glycinemmetic inhibitory effects in the spinal cord and brainstem, enhancing
the inhibitory effects of gamma amino butyric acid in the brain, and also may involve
decreased adenosine reuptake increasing adenosine-mediated inhibition of dopamine syn-
thesis, release and action in the chemoreceptor trigger zone.

An interesting observation of our study is that patients experienced PONV at home
48 hours after discharge, even though many of them did not experience it during their
hospital state. There is no previously published clinical data about during clinical follow
up of PONV two days after short-term day case procedures. Chung and co-workers re-
ported that PONV persisted for 24 hours after ambulatory anesthesia. However, they
limited their postoperative follow-up to 24 hours only. Had their follow-up period been
longer they might have found a similar result.

As expected, during the 48 hours after discharge, patients experiecing PONV were
significantly more likely to report impairment in the performance of normal daily activities
than those who did not experience nausea and vomiting. It might be increase the indirect
costs of the procedure due to delayed return to work or loss of production due to the
need for a caregiver during this period.

It is important to be aware of the total costs of an illness and the elements that con-
tribute to this total cost in order to reach informed decisions about alternative inter-
ventions for its control.
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The results of the present study suggest a correlation between the level of anxiety and
the occurrence of pre- and post-discharge nausea and vomiting. The impact of PONV is
not limited to its economic consequences, as it has been demonstrated that nausea and
vomiting have a perceived debilitating effect on the patient beyond that caused by the
surgery itself.

Our study has a number of limitations. It is a single-center prospective study with a
small number of participants. Our study has no data about an economical analysis of
the total costs of illness and post procedural hospitalization. Future investigations in mul-
ticenter, randomized trials might include the detailed analysis of clinical benefit and cost-
effectiveness of benzodiazepine treatment in reduction of PONV after short-term, day
case surgical procedures.

We consider that pre-operative anxiety should be taken into consideration in the
multifactorial etiology of postoperative nausea and vomiting in addition to factors
commonly associated with PONV such as BMI, duration of anesthesia, history of motion
sickness and history of PONV even in short-term, day case surgical procedures. We suggest
that midazolam should be routinely included in the anesthetic protocol for short-term
gynecological procedures.
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