
Introduction
The removal of the uterus and cervix without removing 
the adnexa is called hysterectomy (1,2). Depending on 
the patient’s condition, general or spinal anesthesia (GA 
or SA) may be chosen in this regard (3-5). The benefits 
of anesthesia in this surgery include patient satisfaction 
and the surgeon’s comfort when surgery may take a long 
time, and the benefits of SA are hemodynamic stability 
and reduced bleeding (6-8).

Aspiration pneumonia, nausea and vomiting, and 
possibly the need for mechanical ventilation after surgery 
and death are common anesthesia complications, and 
neurological damage, headache, and hypotension are also 
common complications of SA (9,10). Complications such 
as pain, nausea and vomiting, and hemodynamic changes 
under optimal anesthesia should be minimized to achieve 
comprehensive satisfaction of the patient, physician, and 
the health system (11,12).

The advantage of SA over GA is the reduced need for 
postoperative narcotic administration, which reduces 

respiratory and gastrointestinal complications (i.e., ileus 
and nausea and vomiting). However, patient satisfaction is 
the main condition and indication for performing SA. The 
advantages of GA over SA include reduced patient stress 
and elevated physician’s comfort (3,13).

The patients’ recovery phase begins after the surgery. 
The patient will be more stable in the ward if his/her 
recovery is more stable. Therefore, this stage and the 
events that occur at this stage are highly important for 
the subsequent planning of patients (14,15). Since the 
number of patients undergoing abdominal hysterectomy 
surgery is on the rise, and stable postoperative conditions 
can affect the surgery outcome, the effect of anesthesia on 
postoperative complications has not been established in 
these patients. Accordingly, the current study focused on 
comparing the two methods of GA and SA regarding the 
quality of the recovery of patients with selective abdominal 
hysterectomy in those who referred to the largest women’s 
disease hospital in Northwestern Iran. The specific 
objectives of the study are based on comparing the 
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hemodynamic status, pain intensity, opioid requirement, 
recovery time, pain, antiemetic drug requirements, and 
the quality of recovery in the two methods of GA and SA.

Materials and Methods
Study Design
The present descriptive-analytical study was performed in 
Al-Zahra hospital, which is affiliated to Tabriz University 
of Medical Sciences, in accordance with the inclusion and 
exclusion criteria in 2019. The minimum sample size was 
estimated according to the results of a similar study (16) 
and assuming that the quality of recovery was equal in both 
groups with GA and SA. Considering a 95% confidence 
level and 80% study power, 40 people were estimated for 
each group. In this study, all people with the inclusion 
and exclusion criteria (the total number of participants 
was 350) were included to increase the validity of the 
study. Participants entered the study using a convenience 
sampling method, and attempts were made to include an 
identical number of participants in each group (GA and 
SA).

The inclusion criteria included women aged 35-70 
years, in grades I and II in the ASA (American Society 
of Anesthesiologists), and a candidate for abdominal 
hysterectomy. On the other hand, the exclusion criteria 
were coagulation disorders, infection over the past three 
months, history of cardiovascular disease, respiratory 
disease, rheumatoid arthritis, diabetes mellitus and history 
of opioid and corticosteroid use, severe neurological 
disorders, and a history of severe migraine headaches and 
a difficult airway.

General Anesthesia Procedure
Before transferring the patient to the operating room, 500 
mL of normal saline serum was intravenously injected 
for all patients within half an hour. Pre-medication was 
performed with 2 mg of midazolam and 100 μg of fentanyl. 
After pre-medication, 2 mg/kg of the weight of propofol, 
1 mg/kg of the weight of lidocaine, and 0.5 mg/kg of the 
weight of atracurium were injected and then intubated 

with tube number 7 or 7.5 after 5 minutes. Anesthesia was 
maintained with isoflurane (1 to 1.5 MAC), oxygen, and 
50% N2O gas. Atracurium was repeated every 45 minutes 
if necessary. Eventually, the effects of the relaxant drug 
were reversed using atropine and neostigmine.

Spinal Anesthesia Procedure
In general, 500 mL of normal saline serum was 
intravenously injected for all patients within half an hour 
before transferring the patient to the operating room. The 
SA was then performed with a 25-gauge Quincke spinal 
needle in a sitting position at L2-L3 or L3-L4 space, and 10 
mg of bupivacaine 0.5% was injected with 20 micrograms 
of fentanyl (0.2 mL) within 5-10 seconds. Immediately, the 
patient was lying supine, and simultaneously, the uterus 
and the bed were moved 10-15 degrees to the left using 
oxygen. A surgical incision was made in the sensory 
block at the level of the T4-6 dermatomes. In the case of a 
decrease in systolic blood pressure to less than 90 mmHg 
or a drop of more than 30% of baseline, simultaneously 
with an increase in the venous fluid injection rate, 50 
micrograms of phenylephrine (intervention group) up to a 
total dose of 200 micrograms and 5-10 mg of ephedrine up 
to a total dose of 20 mg were intravenously prescribed in 
the phenylephrine and ephedrine (control group) groups, 
respectively. The cases of hypotension and bradycardia as 
a low heart rate were excluded from the study. The patient 
was excluded from the study and other treatments were 
performed if blood pressure was not controlled with the 
above measures   and the heart rate was less than 60 or 
more than 100 beats per minute (17).

Recovery Phase
After the operation, all patients were transferred to the 
recovery unit. The recovery time for at least half an hour 
and hemodynamic monitoring were performed every 
three minutes. The monitoring of the hemodynamic 
status included recording the heart rate, systolic and 
diastolic blood pressure, arterial oxygen saturation, the 
need for analgesic, nausea and vomiting, and the average 
dose of an antiemetic drug for each group. If the patient’s 
condition was such that the effects of anesthesia did not 
disappear within half an hour or the level of SA did not 
disappear within half an hour, according to the diagnosis 
of the recovery specialist, the patient would remain in 
the recovery unit until the disappearance of the effects of 
anesthesia/spinal. Moreover, the patients would stay in 
this unit until the stabilization of their conditions if they 
were unstable. Patients who needed cardiopulmonary 
resuscitation or transfer to the intensive care unit were 
excluded from the study.

Data Collection Tools
The applied tools in this study were a checklist based on 
study objectives. The first part included demographic 
data such as age, weight, height, and body mass index 

What is the current knowledge?
 ► Respiratory and gastrointestinal complications in SA are 

less than the effects of GA.
 ► The postoperative recovery phase plays an important role 

in surgical results.

What Is the New Here?
 ► 1. Pethidine is more commonly used in patients undergoing 

SA for abdominal hysterectomy compared to GA.
 ► 2. The hemodynamic status in SA is more stable than in 

GA.
 ► 3. The quality of recovery in SA is higher compared to GA 

in patients undergoing abdominal hysterectomy.

Key Messages
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(BMI), along with a visual analogue scale to determine the 
severity of pain (measured by the researcher’s help when 
entering and discharging from recovery), and questions 
related to the study variables. The intended variables were 
arterial oxygen saturation, systolic and diastolic blood 
pressure, heart rate (recorded at the time of entering 
and discharging from recovery), the mean amount of 
injected pethidine (in milligrams), the mean duration of 
recovery (in minutes), the average score of the Aldrete-
Kroulik index, and the mean amount of the antiemetic 
drug (ondansetron). It should be noted that hemodynamic 
status monitoring was performed by a monitoring device 
that could measure the heart rate, blood pressure (systolic 
and diastolic), and arterial oxygen saturation.

To prevent possible bias, multiple researchers were 
applied to collect data while the main researcher was 
absent from the research process, including entering data 
and carefully reviewing the entered data by two other 
persons separately.

Statistical Analysis
The data were recorded using the pen and paper method 
by the research assistant, and then entered into the SPSS20 
by the statistical consultant, and finally, two people 
separately reviewed the entered data at separate times. 
Data were analyzed using Mann-Whitney, multivariate 
regression, t-test, and Kolmogorov-Simonov tests, and 
P<0.05 was considered statistically significant.

Results
During the study, 403 patients underwent abdominal 
hysterectomy surgery, of whom 350 people were assessed 
due to meeting the inclusion criteria. These individuals 
were placed in two equal groups (175 participants in 
each of the GA and SA groups) and were evaluated 
without any problems (no need for  intensive care unit, 
no cardiopulmonary resuscitation, and no patient with 
unstable conditions). Patients in both groups were 
compared in terms of demographic characteristics, 
and the distribution of samples was normal based on 
demographic characteristics (Table 1).

The monitoring of the hemodynamic status in the 
two groups showed that only the heart rate of the GA 
group (89.45 ± 15.29) at the time of entering recovery 
was significantly higher (P=0.008) than that of the SA 
group (72.25 ± 11.36). No significant difference was noted 
regarding other variables although the SA group was more 
stable than the GA group (Table 2).

The results of pain intensity demonstrated that the 
mean (±SD) of pain intensity was significantly higher 
(P=0.002) in GA patients (06.52 ± 01.45) compared to SA 
patients (2.55 ± 00.50). Regarding the need for pethidine, 
it was found that the mean (± SD) of the GA group (35.14 
± 10.14) was significantly higher (P=0.039) than that of 
the SA group (20.15 ± 05.25) although there were no 
significant differences between the two groups in terms of 
antiemetic drug use (P=0.203). However, antiemetic drug 

Table 1. Demographic Characteristics of the Participants

Variable
Groups (N=350)

P Valuea

GA (n=175), Mean ± SD AS (n=175), Mean ± SD

Age 42.39±5.89 43.09±4.99 0.591

Weight (kg) 83.45±10.46 85.03±11.03 0.411

Height (cm) 172.29±11.29 175.45±11.22 0.382

BMI (kg/m2) 28.41±3.48 27.77±3.18 0.389

Note. GA: General anesthesia; SA: Spinal anesthesia; BMI: Body mass index.
a Applied test: Kolmogorov-Smirnov.

Table 2. Comparison of Hemodynamic Status at Different Times Between GA and SA Groups

Variable
Groups (N=350)

P Valuea

GA (n=175) AS (n=175)

HR at the time of entering recovery 89.45±15.29 72.25±11.36 0.008

HR in getting out of recovery 72.11±10.29 69.45±10.12 0.119

HR during recovery 75.15±12.41 73.01±12.90 0.412

SBP at the time of entering recovery 129.55±21.45 120.61±20.37 0.119

SBP in getting out of recovery 139.55±20.93 126.15±20.11 0.129

SBP during recovery 123.25±15.33 125.16±20.44 0.108

DBP at the time of entering recovery 79.43±6.95 73.12±5.26 0.119

DBP in the get out of recovery 85.24±7.25 76.25±6.66 0.203

DBP during recovery 80.61±8.18 75.42±8.39 0.209

SPO2 at the time of entering recovery 95.45±3.18 98.12±1.10 0.089

SPO2 in the get out of recovery 97.12±1.45 98.45±1.11 0.115

SPO2 during recovery 96.95±1.45 98.40±1.37 0.101

Note. GA: General anesthesia; SA: Spinal anesthesia; HR: Heart rate; SBP: Systolic blood pressure; DBP: Diastolic blood pressure. 
a Applied test: Mann-Whitney U.
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use in the GA group (04.45 ± 01.15) was higher compared 
to the SA group (03.85 ± 01.10). As regards the number 
of injections of pethidine, it should be noted that the 
group of patients with GA received this drug more than 
the group of patients with SA while the difference in the 
number of the injections of antiemetic drugs between the 
two groups was not significant (Figure 1).

Studies on the quality of recovery indicated that the 
mean (±SD) of the quality of recovery in SA patients was 
significantly higher than that of GA patients (P=0.015). 
Table 3 presents the mean (±SD) of the quality of recovery 
at different recovery times. It was also found that the mean 
(±SD) of recovery duration in SA patients (32.51 ± 5.25) 
was higher compared to patients with GA (36.52 ± 5.55) 
although it was not statistically significant. Based on the 
study of the quality of recovery based on the relevant 
index, patients in the SA group had a more stable condition 
compared to patients in the GA group at different times 
(Figure 2).

Considering that nausea and vomiting are of the most 
effective factors on the quality of recovery and their rates 
are high, the severity of recovery decreases regarding 
the relationship between the severity of nausea and the 
length of stay in recovery, hemodynamic status, age, 
medication requirement, the need for pethidine, and 
BMI as predictors of nausea and vomiting in the recovery 
section. In patients with SA, age and BMI are known to 
be predisposing factors for nausea and vomiting (Table 4).
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Table 3. Comparison of Recovery Quality at Different Times of Stay in 
Recovery Between the Two Groups Participating in the Study

Time in Recovery GA (n=175) SA (n=175) P Valuea

The first five minutes 03.12±0.15 07.11±01.15 0.001*

The second five minutes 04.15±0.45 08.15±01.10 0.003*

The third five minutes 05.85±01.10 09.15±00.45 0.001*

Fourth five minutes 06.40±00.55 09.40±00.30 0.008*

Fifth five minutes 08.15±02.30 09.45±00.10 0.069

Fifth six minutes 09.15±00.55 09.55±00.40 0.089

Note. GA: General anesthesia; SA: Spinal anesthesia; 
*Significant; a Applied test: t test.

Figure 1. Comparison of Drug Use Frequency Between GA and SA Groups. 
Note. GA: General anesthesia; SA: Spinal anesthesia.

Figure 2. Comparison of Recovery Quality at Different Times Between GA 
and SA Groups. Note. GA: General anesthesia; SA: Spinal anesthesia.

Discussion
The aim of this study was to compare the effects of GA 
and SA on the quality of recovery in patients with selective 
abdominal hysterectomy at the largest women’s disease 
hospital in Northwestern Iran. The results of the present 
study showed that the recovery quality in SA was higher 
in comparison with GA. On the other hand, the length of 
patients’ recovery stay in the SA group was less compared 
to the GA group. In a similar study (15), the study evaluated 
the quality of recovery in abdominal hysterectomy with 
GA and SA. Researchers reported that the quality of 
recovery after SA was higher than that of GA in women 
who were candidates for abdominal hysterectomy, which 
is in line with the results of the current study. Our study 
only focused on the quality of recovery during patients’ 
stay in recovery while in the above-mentioned study, 
the quality of recovery was examined up to 2 days after 
the surgery. It seems that the effect of GA drugs and the 
negative effects of these drugs on various systems (e.g., 
respiratory, cardiovascular, nervous, and gastrointestinal 
systems) have led to a reduction in the quality of recovery 
in patients under GA. Many factors affect postoperative 
pain in the lower body in the recovery unit (18-20). On 
the other hand, following SA and nerve block in the lower 
extremity and the disappearance of this block after 3-6 
hours, pain in recovery after SA is rarely observed, and 
therefore, these patients experience little pain. Finally, the 
quality of their recovery represents an increase.

Based on the examination of the hemodynamic status 
in the present study, among study variables, only the heart 
rate was higher in the first minutes after the surgery in 
the group undergoing GA and there was no difference 
between the two groups at other times. The increase in 
the heart rate in patients receiving GA could be due to 
neuromuscular blocking drug rivers and the effects of 
atropine, and it returned to a normal level by eliminating 
the effects of this drug. The results of several similar 
studies (21-23) revealed that there were significant 
statistical differences in the study variables such that the 
stability of hemodynamic status in SA was higher than 
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GA, which contradicts the findings of the current study. 
The hemodynamic status is highly related to the type of 
the surgery, the margins during the surgery, the amount 
of blood transfusion during the surgery, and the correct 
and sufficient fluid therapy during the surgery. All these 
factors should be considered during fluid therapy to 
reduce the complications of hemodynamic disorders with 
proper fluid therapy.

A study of the pain intensity in the present study 
demonstrated that patients in the GA group experienced 
more pain in recovery compared to patients in the SA 
group, and the need for analgesics in this group was 
naturally higher in comparison with the other group, 
which corroborates with the results of other studies 
(24,25) It seems that other side effects of injectable 
medications during SA and the blockage of nerves in the 
lower extremities are the main reasons for the lack of an 
understanding of pain following this anesthesia. Therefore, 
the use of this method significantly reduces the severity 
of pain in the recovery unit, leading to a reduction in the 
need for analgesics. Pain is one of the main indicators of 
the quality of recovery after surgery and there is an inverse 
relationship between the severity of pain and the quality of 
recovery so that more severe pain results in lower quality 
of recovery. The results of this study represented that the 
quality of recovery in the SA group was higher than in GA.

The study of nausea and vomiting in patients 
participating in this study showed that there was no 
significant difference in the amount and frequency of 
antiemetic drug use between the two groups. However, 
the frequency of nausea/vomiting and the need for 
treatment were greater in the GA group compared to the 
SA group. In this regard, the results of similar studies 
(26,27) indicated that GA causes more nausea and 
vomiting than other methods, increasing the need for 
antiemetic medications. Nausea and vomiting in surgeries 
(e.g., hysterectomy) can put pressure on the intestines 
and the lower gastrointestinal tract, which can have 
adverse effects on the results of hysterectomy. Therefore, 
the type of anesthesia method should be considered by 

anesthesiologists to minimize nausea and vomiting.
The results further indicated mass index, consumption 

pattern, and age as the predictors of nausea and vomiting 
in recovery for patients with GA and variables such as the 
BMI and age as the predictors of nausea and vomiting 
in recovery for patients in the SA group. Nausea and 
vomiting are the main variables affecting the quality of 
recovery and are directly related to the quality of recovery 
so that these two variables lead to a decrease in the quality 
of care during the recovery unit in patients. Recovery 
also has adverse effects on the results of surgery so that 
it can increase postoperative bleeding and complicate the 
surgical incision site. Therefore, the prevention of nausea 
and vomiting must be done at any stage after the surgery 
for safe care. The results of the present study demonstrated 
that age and BMI in both groups are the predictors of 
nausea and vomiting, thus preventive measures should 
be taken for all patients. The results of this study are 
consistent with those of other studies (28-32).

Conclusion 
The quality of recovery in SA is higher compared to GA in 
abdominal hysterectomy. 

Limitations of the Study
The lack of hemodynamic status monitoring and pain 
intensity assessment after discharge from the recovery 
unit, which could affect the quality of recovery in the first 
24 hours, was the limitation of this study.

Suggestions for Future Studies
Researchers of the present study suggest further studies 
to evaluate the quality of recovery until patients are 
discharged from the hospital. The clinical findings of this 
study indicate that patients with SA are more stable than 
those undergoing GA, and anesthesiologists should use 
SA for candidates regarding abdominal hysterectomy.
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Table 4. Predictors of Nausea and Vomiting in the Two Groups Participating 
in the Study

Variable
GA (n=175) SA (n=175)

β P Value β P valuea

Age 0.14 0.009 0.19 0.009

BMI 0.75 0.034 0.56 0.011

Applied pethidine 0.59 0.004 0.49 0.491

Applied ondansetron 0.215 0.122 0.39 0.109

Duration of stay in the recovery unit 0.25 0.213 0.49 0.211

HR during recovery 0.66 0.115 0.85 0.209

SBP during recovery 0.89 0.129 0.59 0.129

SBP during recovery 0.96 0.189 0.57 0.114

SPO2 during recovery 0.26 0.201 0.63 0.129

Note. GA: General anesthesia; SA: Spinal anesthesia; BMI: Body mass index; 
HR: Heart rate; SBP: Systolic blood pressure. a Multivariate regression.
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