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v Abstract

Background: Dilatation and curettage (D & C) is one of
the relatively common surgeries among women. Familiarity
with the analgesics, along with their different uses and
specific characteristics, can help to determine the best and
most appropriate drug to control pain in the patients.

Objectives: This study aimed to compare the effects of
ketofol, dexmedetomidine, and isofol in anesthesia of
candidates for D & C.

Methods: In this double-blind clinical trial, 150
candidates for D & C surgeries with ASA class 1 and 2 were
included. Patients were randomly divided into three groups.
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The first group received ketamine + propofol, the second
group received dexmedetomidine, and the third group
received isofol (isoflurane + propofol). Any hemodynamic
changes or respiratory disorders, including apnea or
hypoventilation, drop in the level of blood oxygen
saturation, and the need for respiratory support, were
recorded and compared.

Results: Hypoventilation was observed in 47 patients in
isofol group, 18 in the dexmedetomidine group, and 42 in
ketofol group. Also, 48 patients in the isofol group, eight in
the dexmedetomidine group, and 33 in the ketofol group
experienced apnea. Moreover, 17 patients in the
dexmedetomidine group, 35 in the ketofol group, and eight
in the isofol group experienced bradycardia. The rate of
bradycardia ~ was  significantly = higher in  the
dexmedetomidine group (70%) compared to the other two
groups, and the rate of hypotension was significantly higher
in the isofol group (P =0.001).

Conclusions: According to the results, dexmedetomidine
was associated with fewer complications during general
anesthesia in D & C surgery.
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v 1. Background

Women include half of the world’s population, and certain
diseases of this group of people affect the entire human
population (1). Among the various treatments in this field,
abortion therapy is the selected treatment in some maternity
diseases such as advanced maternal heart disease, hypertensive
vascular disease, invasive cervical carcinoma, fetal uterine death,
and severe anatomical deformity in the fetus (2). Based on the
definition of the National Center for Abortion, abortion refers to



the termination of pregnancy under 20 weeks or the birth of a
fetus under 500 grams, and these conditions include about 15% of
pregnancies. Abortion induction is divided into two methods of
mechanical and pharmacological. Medical methods include the
use of drugs such as misoprostol and letrozole. Mechanical
techniques include microscopic cervical dilators (3-7). Dilatation
and curettage (D & C) surgery is a common procedure to
determine the cause and treatment of abnormal uterine bleeding
(8). The choice of anesthesia depends on the type of surgery and
the patient’s condition (9). The method of anesthesia for this
operation can be general or regional (10). The preferred method
for surgeons and patients is often general anesthesia. Due to the
common bleeding in this surgery, it is crucial to maintain
hemodynamics during anesthesia (11). Thus, selecting the type of
drug in general anesthesia should be carefully examined, and the
best drug should be selected (12).

There are several ways to control pain during anesthesia, each
with different analgesic effects and side effects after anesthesia
(13). In these patients, the time of waking up and leaving
anesthesia, the length of stay in recovery, various side effects
(such as pain, nausea, vomiting, and confusion), and general
patient satisfaction are crucial because all of them are effective in
faster discharge and rehabilitation of the patient or the
occurrence of surgical complications such as hematoma and
surgical failure (14, 15). Familiarity with the analgesics, along with
their different applications and specific characteristics, can help
to determine the best and most appropriate drug for pain control
in the patients (16, 17). Many efforts have been made to find newer
analgesics and reduce the severity of postoperative pain to
reduce the need for using opioid analgesics (18, 19). One of the
most popular drugs is dexmedetomidine, which is a selective
alpha-2 adrenergic agonist with high specificity and has a strong
anesthetic effect (20, 21). The use of dexmedetomidine, alone or in
combination with other drugs, improves hemodynamic stability
by having several favorable effects, including analgesic effects,
inhibition of sympathetic outputs, anti-anxiety properties, and
reduction of norepinephrine levels (22, 23). Using
dexmedetomidine as an adjuvant during anesthesia can reduce
the incidence of early postoperative cognitive dysfunction (24).



Propofol is a drug used for fart liver clearance after injection.
This drug has direct anti-nausea and vomiting effects but no
analgesic effect. It is rapidly metabolized in the blood and has a
half-life of about 3 - 12 hours (23, 24). Ketamine can be used as an
alternative for opioids because it provides acceptable pain relief
at low doses and has fewer respiratory and cardiovascular
suppressive effects than opioids (25, 26). The combination of
ketamine with propofol also provides an analgesic effect, and the
rate of side effects is reduced due to a significant reduction in the
dose of propofol (27). Ketamine is used as an anesthetic for
various surgeries, acting on a variety of receptors, including
nicotine and muscarinic receptors (28). Ketamine is used as an
anesthetic for short-term surgery or diagnoses that do not
require muscle relaxation (29, 30). This reduces the need for
opioids and their complications (31) and stress response and
improves recovery (32). Ketamine increases heart rate (HR) and
blood pressure (BP) through sympathetic stimulation (33). It
seems that the combination of ketamine and propofol can be
effective in reducing complications and increasing their single-
use benefits.

v 2. Objectives

Due to the multiplicity of candidates for D & C and considering
the related complications, this study aimed to compare the
effects of ketofol, dexmedetomidine, and isofol in anesthesia of
patients referred for D & C to Alavi Hospital in Ardabil, Iran.

¥ 3. Methods

This double-blind, randomized clinical trial was conducted in
Alavi Hospital, Department of Anesthesiology, Ardabil University
of Medical Sciences, Iran, from September 2019 to September
2020. All patients (n = 150) were candidates for D & C due to
missed abortion or incomplete abortion. The patients were
randomly divided into three equal groups (n =50 in each). Group
A received ketofol, group B received dexmedetomidine, and
group C received propofol-isoflurane (placebo).

The drugs were prepared by an anesthesia technician. After
preparing the syringes, they were covered with a white label, and



the injection was performed by the anesthesiologist. Next, the
information was recorded by the assistant. The patient and the
evaluator were unaware of the contents of the injectable drug
(double-blind). In all the three groups, after the patients entered
the operating room, they were first monitored, then a suitable
venous route was established, and initial fluid therapy was
performed (4 mL/kg normal saline). Oxygen mask was implanted
for all patients. Then, midazolam (50 ng/kg), sufentanil (0.3
ng/kg), and intravenous lidocaine 2% (1 mg/kg) were injected. The
first group received ketofol in the ratio of ketamine (0.5 mg/k) to
propofol (1 mg/kg). The second group received dexmedetomidine
at a dose of 1 pg/kg/stat for 10 minutes and then 1 g/kg/h. The third
group received propofol at a dose of 1 mg/kg and then isoflurane
1%. Any hemodynamic changes and respiratory disorders,
including apnea or hypoventilation, loss of blood oxygen
saturation level, and need for respiratory support, were recorded
in all the groups. Finally, after the operation and transfer to
recovery, the recovery rate of patients in each group was
recorded. All patient information was completed by an
anesthesia assistant and delivered to the statistician to extract
the statistics, and the variables were evaluated using statistical
correlation.

The study was approved by the Ethics Committee of Ardabil
University of Medical Sciences (ethics code:
IR.ARUMS.REC.1398.266), and it was registered on the website of
the Iran Trial Registration Center (code: IRCT20191022045203N1).
Data were analyzed in SPSS software V24. ttest was used to
examine quantitative data, and Chi-square test was used to
examine qualitative data. Significance level was considered at
0.05.

v 4 Results

The results showed that the rate of hypoventilation was
significantly higher in the isofol group (94%) compared to other
two groups (P = 0.001). The apnea rate was compared among the
three groups. According to the results, 48 patients (96%) in the
isofol group, eight (16%) in the dexmedetomidine group, and 33
(66%) in the ketofol group had apnea. The apnea rate was
significantly higher in the isofol group (86%) compared to the



other two groups (P=0.001) (Table 1).

Table 1. Rate of Apnea in the Three Groups

Group Yes; No. (%) P-Value
Isofol 48(86)
Dexmedetomidine 8(16) 0.001
Ketofol 33(66)

Regarding the duration of apnea, the patients with apnea were
divided into two groups: under 60 seconds and above 60 seconds.
The duration of apnea over 60 seconds was significantly higher in
the isofol group (70%) compared to the other groups (Table 2).

Table 2. Duration of Apnea in the Three Groups

Duration of < 60; No. > 60; No. P-
Apnea (%) (%) Value
Isofol 15 (30) 35(70)
Dexmedetomidine 46 (92) 4(8) 0.001
Ketofol 21(42) 29(58)

Bradycardia was observed in 17 (34%) patients in the isofol
group, 35 (70%) in the dexmedetomidine group, and eight (16%) in
the ketofol group. Moreover, the rate of bradycardia was
significantly higher in the dexmedetomidine group (70%)
compared to other groups (P =0.001) (Table 3).

Table 3. The Rate of Bradycardia in the Three Groups

Bradycardia Yes; No. (%) P-vValue
Isofol 17 (34)

Dexmedetomidine 35(70) 0.001



Ketofol 8(16)

Hypotension was observed in 31 (62%) patients in the isofol
group, 11 (22%) in the dexmedetomidine group, and 10 (20%) in the
ketofol group. According to Table 4, the rate of hypotension was
significantly higher in the isofol group (62%) compared to the
other groups (P=0.001) (Table 4).

Table 4. The Rate of Hypotension in the Three Groups

Hypotension Yes; No. (%) P-Value
Isofol 31(62)
Dexmedetomidine 11(22) 0.001
Ketofol 10 (20)

Regarding the need for drug replication for appropriate depth
of anesthesia, 15 (30%) patients in the isofol group, 22 (44%) in the
dexmedetomidine group, and 20 (40%) in the ketofol group
needed a re-injection of the drug. The need for drug replication in
the dexmedetomidine group was higher than other two groups
(44%), but the difference among the three groups was not
statistically significant (Table 5).

Table 5. The Need for Drug Replication for Appropriate Anesthesia
Depth

Group Yes; No. (%) P-Value
Isofol 15(30)
Dexmedetomidine 22 (44) 0.03
Ketofol 20 (40)

Regarding the state of late awakening, patients in the
dexmedetomidine group remained awake significantly higher



(38%) than the other two groups (P = 0.001). In case of patients
that were not awake at the end of the operation, the longest time
(10 - 20 minutes) was related to the isofol group with 70%, which
was significantly longer than the other groups (P =0.024).

v 5. Discussion

In this study, we attempted to find the safest method for
anesthesia of candidates for D & C. In another study, Rahimzadeh
et al. (34) compared the effects of dexmedetomidine and
remifentanil on the rate of discharge from recovery in patients
undergoing posterior spinal fusion surgery. In the mentioned
study, 40 patients were randomly divided into two groups of
remifentanil (R) and dexmedetomidine (D), and the rate of
hypoventilation was lower in the dexmedetomidine group.
Although this difference was not significant, the general rate of
hypoventilation was lower compared to the dexmedetomidine
group. This difference might be attributed to different sample
sizes in the studies.

Also, in our study, 48 (86%) patients in the isofol group, eight
(16%) in the dexmedetomidine group, and 33 (66%) in the ketofol
group experienced apnea. The rate of apnea was significantly
higher in the isofol group (86%). In a similar study, Yousefian et al.
(35) compared ketofol and sodium thiopental in general
anesthesia of the patients who were candidates for D & C in Alavi
Hospital in Ardabil in 2016. They found that respiratory
depression was lower in dexmedetomidine group, and the lowest
rate of apnea was observed in the dexmedetomidine group.
Dexmedetomidine gained advantages of effective sedation with
minimal respiratory depression, decreased intraocular pressure,
and reduced pain during the local anesthetic injection (33). In
another study, it was found that combining dexmedetomidine
with clonidine is effective in lowering intraoperative bleeding
(36). Some studies suggest that the use of dexmedetomidine, a
selective 0-2 antagonist, reduces the incidence of cognitive
impairment and delirium in mechanically ventilated patients
(37).

In another study, it was found that a combination of ketamine
and propofol called ketofol could reduce the risk of coughing due



to drug injections (38, 39). Regarding the need for drug repetition
for appropriate depth of anesthesia, 15 (30%) patients in the isofol
group, 22 (44%) in the dexmedetomidine group, and 20 (40%) in
the ketofol group needed re-injection. The need for drug
replication in the dexmedetomidine group (44%) was higher than
the other groups, but the difference was not statistically
significant (P = 0.033). In the study conducted by Rahimzadeh et
al., the dose of anesthetic after surgery was lower in the
dexmedetomidine group, but this difference was not significant
(P=0.033) (34). Dose replication is not associated with the type of
drug.

Garg et al. (40) examined the low dose of ketamine and
dexmedetomidine infusion to control pain after spinal surgery in
66 patients who were candidates for spinal surgery. Patients were
divided into three equal groups (n = 22 in each). The first group
received ketamine at dose of 0.25 mg/kg and then 0.25 mg/kg/ h.
The second group received dexmedetomidine bolus at a dose of
0.5 pgl/kg and then 0.3 pg/kg/h by infusion. The third group
received midazolam (10 pg/kg as a bolus and 10 pg/kg/h as an
infusion). The third group received only midazolam exactly as the
previous two groups. Patients were monitored for 48 hours. The
analgesic time was 860 minutes for the ketamine group, 580
minutes for the dexmedetomidine group, and 265 minutes for
the control group. There was a significant increase in analgesia
time in both ketamine and dexmedetomidine groups compared
to the control group. In comparing ketamine and
dexmedetomidine groups, a significantly longer analgesia time
was observed in the ketamine group. No apnea and
hemodynamic instability were observed in any of the patients.
The study recommended ketamine as a more effective drug (35).

Unlike the study conducted by Garg et al. (40), our study
showed no significant difference in this regard. This difference
might be attributed to the dose of drug and the type of surgery
used in the two studies. Regarding the mean duration of
discharge from recovery in the three groups, the mean time was
33.2 minutes in the isofol group, 31.6 minutes in the
dexmedetomidine group, and 35.4 minutes in the ketofol group.
According to the results, the mean time of discharge from
recovery was almost the same for all the three groups, and our



study did not show any difference. However, in a study conducted
by Abdellatif et al. (41), children weighing more than 10 kg were
included and randomly divided into three groups of
dexmedetomidine-propofol (DP), dexmedetomidine-ketamine
(DK), and dexmedetomidine (D). A significant difference was
found between DP group and other groups in terms of recovery
time. In this study, the researchers recommended the use of DP.

5.1. Conclusion
According to our results, the hypoventilation and apnea rates,

as well as the duration of apnea, were significantly lower in the
dexmedetomidine group. Moreover, the rate of bradycardia was
significantly higher in the dexmedetomidine group, and the rate
of hypotension was significantly higher in the isofol group. In
addition, no significant difference was observed among the
groups in terms of need for drug repetition and recovery time.
Accordingly, we recommend using dexmedetomidine for
anesthesia due to its lower risks.
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