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Abstract  

Background:  Spinal anesthesia is a famous technique  
used for lower abdominal surgery, however when it is con-
traindicated, general anesthesia can be used.  

Aim of Study:  The aim of this study was to evaluate the  
impact of anesthetic techniques on immune response and  
postoperative pain for patients undergoing benign abdominal  
hysterectomy.  

Material and Methods:  Forty adult female patients (Amer-
ican physical status (ASA) I-II, 30-60 years) scheduled for  
abdominal hysterectomy (AH) were allocated to receive either  

general or spinal anesthesia. Hemodynamic variables were  
recorded and blood samples were collected for analysis of  
[Tumor necrosis factor (TNF), Interlucin-6 (IL-6) and Inter-
lucin-10 (IL-10)] levels. Also, Visual Analog Scale (VAS)  
for postoperative pain with surgeon and patients satisfaction  
were recorded.  

Results:  Serum analysis of IL-6 and TNF showed signif-
icant increase 30min after induction of anesthesia and 4 hours  
postoperatively in Spinal group (p<0.001), while IL-10 showed  
significant increase 4 hours postoperatively in general group  
(p=0.0001). VAS was lower in Spinal group than general  
group (p=0.027), with higher patients and surgeons satisfaction  
scores in spinal group (p=0.0305) & (p=0.0803) compared  
with general group.  

Conclusion:  Our study concluded that spinal anesthesia  
increase proinflammatory cytokine IL-6 and TNF during and  
after surgery, thus stimulating cell immunity and improve  

postoperative analgesia with better surgeon and patients  
satisfaction than general anesthesia.  

Key Words:  Abdominal hysterectomy – General anesthesia –  
Spinal anesthesia – Visual analog scale.  

Introduction  

HYSTERECTOMY  is one of the most common  
surgical procedures performed for women through-
out the world, next only to caesarean section.  
Abdominal hysterectomy is considered the most  
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common approach, despite the fact that vaginal  
hysterectomy or laparoscopic hysterectomy should  
be the preferred route [1,2,3] . This can be explained  
by personal preference or may be due to a lack of  
training and experience [4] . It can be performed  
for benign and malignant conditions; approximately  
90% of hysterectomies are performed for benign  
conditions such as fibroids causing abnormal uter-
ine bleeding [5] .  

Surgical tissue injury is correlated with impaired  
immune responses, which could be associated with  
dysregulated proinflammatory cytokines, or with  
the inhibition of cellular responses. Also combina-
tion between anesthesia and surgical stress may  
have an impact on the inflammatory responses,  
which are vital for preserving the postoperative  

homeostatic state [6] . Various anesthetics have been  
supposed to harm many of the immune system  
functions both directly by altering the performance  
of immune-competent cells and indirectly by ad-
justing stress response [7] . Also may hinder stress  
response mainly, cytokine activation during and  
after surgery and there is not clear evidence of the  
immunomodulatory effect of anesthesia on cytokine  

production. Anesthetic methods also may influence  
adrenergic activity [8] .  

The proposed study was designed to assess the  
effect of two anesthetic techniques on pro-[TNF,  
IL-6] and anti-inflammatory [IL-10] cytokines  
levels and postoperative analgesia with surgeon  
and patients satisfaction in patients undergoing  
benign abdominal hysterectomy.  

Patients and Methods  

A- Study design:  This prospective study was  
carried out on 40 adult female patients enrolled  
for abdominal hysterectomy under either general  
or spinal anesthesia in Al-Zahraa University Hos- 
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pital during the period from Octobar 2017 to De-
cember 2018.  

B- Inclusion criteria:  Forty female patients  
aged between 30-60 years of (ASA) I, II scheduled  
for benign abdominal hysterectomy (uterine fi-
broids, heavy menstrual bleeding or metrorrhagia  
of adenomyosis) were included in this study, under  
either general or spinal anesthesia.  

C- Exclusion criteria:  Patients with advanced  
cardiac, renal or endocrine disease & any systemic  
illness known to affect the inflammatory process  
such as rheumatoid arthritis. Also patients under  
steroid treatment within 3 months or immuno-
suppressive drugs or malignant disease were ex-
cluded from the study.  

D- Ethical consideration:  Informed consent  
was obtained from all patients after approval of  
the local ethical committee.  

E- Randomization:  Patients were randomly  
classified into two groups (20) patients in each,  
by using a computer-generated number lists and  
by using sealed opaque envelopes, Fig. (1).  
- Group (I) general anesthesia group (GA: n=20),  
- Group (II) spinal anesthesia group (SA: n=20).  

Both groups were subjected to the following:  

The patient is transported to the operating room,  
a- An intravenous cannula of (22-18G) was placed  

and preloaded by 500ml of ringer lactate solution  
over 15min followed by an infusion of 6- 
10ml/kg/h, without any premedication.  

b- All patients were monitored for heart rate (HR),  
oxygen saturation (SpO 2), and noninvasive mean  
arterial blood pressure (MABP).  

In group (I):  General anesthesia was induced  
with fentanyl 1µg/kg, lidocaine 1mg/kg and thio-
pental 3-5mg/kg. Cisatracurium 0.15mg/kg and  
isoflurane in oxygen with FiO 2, 0.6 (3 l/min) were  
administered to maintain the adequate depth of  
anesthesia. After intubation, maintenance by iso-
flurane MAC (0.8-1.2%), incremental doses of  
fentanyl and cisatracurium (0.03mg/kg) were given.  
After completion of surgery, neuromuscular block-
ade was antagonized by 0.01mg/kg of atropine +  
0.05mg/kg of neostigmine.  

In group (II):  Spinal anesthesia was induced  
after sterile preparation and drape in the sitting  
position with 25 gauge spinal needle introduced  
into the subarachnoid space at lumber level (L3- 
L4) and after careful aspiration of cerebrospinal  
fluid, intrathecal administration of (12.5-15mg) of  
levobupivacaine + 25 µg of fentanyl was injected.  

At the end of surgery patients were transferred  
to the recovery room for continous assessment of  
vital parameters, and all patients in the two groups  
routinely received paracetamol 1g/8h IV. Intramus-
cular non steroidal anti-inflammatory drugs, ketoro-
lac tromethamine (Adolor) 30mg/2ml was given  
when VAS more than 3. All surgeries were carried  
out by the same surgeon.  

Surgical technique:  Abdominal hysterectomy  
involves surgical removal of the uterus through an  
incision in the lower abdomen (midline or a Pfan-
nenstiel); it is either total hysterectomy involves  
removing the entire uterus including the cervix or  
Subtotal hysterectomy including removing the  
body of the uterus while the lower part of the  
cervix is preserved, depending on the expected  
surgical difficulty and the size of the uterus.  

Outcome of the study:  

The primary outcome of this study was to eval-
uate the effect of two different anesthetic techniques  
on serum level of IL-6, TNF and IL-10. The sec-
ondary outcome was to assess pain intensity and  
postoperative analgesic consumption with surgeon  
and patients satisfaction in patients undergoing  
benign abdominal hysterectomy.  

Assessed for elgibility  
(n=40)  

Excluded (n=0)  

Randomized  
(n=40)  

Fig. (1): Consort flow diagram of the two groups.  

Parameters of assessment:  
1- Demographic and operative data:  Including,  

age, BMI, ASA classification, HR, MBP, SPO 2  
and duration of operation were recorded. Base-
line readings were measured and recorded every  

Enrollment  
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10min intraoperatively, and postoperatively  
until complete recovery.  

2- Biochemical analysis (measurement of IL-6,  

TNF and IL-10):  Three samples of 4ml venous  
blood (Preinduction, 30 minute after induction  

of anesthesia and 4h postoperative) were drawn  

in plain tubes under sterile conditions from each  

patient. Serum was rapidly centrifuged and  

frozen at –70 linked immunosorbent assay (ELI-
SA) technique.  

3- The VAS scale for postoperative pain:  Consists  
of 10cm horizontal line ranging from 0 (no  

pain) to 10 (intolerable pain). Patients were  

asked to mark the line vertically at a point which  

matched their pain. VAS score was recorded by  

attending resident immediately after operation  

both at rest and on movement subsequently at  
2h, 4h, 6h, 12h, 24h after the recovery.  

4- Postoperative criteria for:  Patients rescue anal-
gesia and total ketorolac consumption during  

the first postoperative 24h were recorded. Pa-
tients and surgeon satisfaction: Were asked and  
assessed. On a five-point likert scale is a rating  
scale that can help you determine to what extent  

participants agree or disagree with a current  

statement where, 5; indicated very satisfied, 4;  

satisfied, 3; neutral, 2; unsatisfied and 1; very  

unsatisfied. Postoperative nausea and vomiting  
[PONV]; was assessed as number of attacks of  
nausea or vomiting in the first 24 h after surgery,  

where metoclopramide 10mg IV was given for  
every attack of nausea or vomiting.  

Sample size:  The sample size was calculated  
by using MedCalc version 12.3.0.0 program which  
is a statistical calculator based on 95% confidence  

interval, showed that at least 40 patients (20 per  
group) was determined to be sufficient to detect a  

difference in cytokine level and VAS between the  

groups at the 5% a significant level α  (alpha) with  
approximately 80% power.  

Statistical analysis:  Statistical analysis was  
done by using Statistical package for social sciences  

(SPSS version 20 Inc., Chicago, Illinois, USA).  
Data were expressed as mean ±  standard deviation  
for quantitative data, number and percentage in  
qualitative one. t-test, paired T-test and chi-squared  

test were used as appropriate ANOVA for the  
repeated measures. A p-value of <0.05 was consid-
ered statistically significant.  

Results  

There were no statistically significant differ-
ences between the two studied groups as regard  

age, BMI, ASA and duration of operation (p>0.05).  

Also there were no significant differences between  

the two studied groups as regards heart rate, mean  

blood pressure at all measured times (p>0.05) Table  
(1).  

Table (1): Demographic and operative data in both groups.  

Demographic  
data  

Group I (GA)  
(N=20)  

Group II (SA)  
(N=20)  

p - 
value  

Age in years  37.44± 12.55  40.14± 11.95  0.490  
BMI (kg/m2)  26.8±4.7  25.9±3.4  0.492  
ASA I, II (n)  17/3  16/4  0.523  
HR (bpm)  83.13±5.07  82.93±5.18  0.902  
MBP (mmHg)  74.33±4.72  73.80±3.86  0.699  
Duration of  

operation (min)  
104.0± 13.8  101.7± 14.9  1.000  

Data are expressed as mean ±  SD, numbers. *p>0.05: NS.  

Biochemical analysis:  
There was no statistically significant difference  

between both groups in the IL-6, TNF, IL-10,  
before induction of anesthesia (p>0.05) but;  
- IL-6: Showed highly significant increase in the  

IL-6 (p<0.000), 30min after induction of anesthe-
sia (0.55±0.09 in GA vs 1.124±0.19 in SA) and  
4 hours postoperative (0.12 ±0.05 in GA vs  
0.98±0.02 in SA) in spinal group than general  

group.  
- TNF: Showed highly significant difference be-

tween both groups 30min after induction of an-
esthesia (0.12 ±0.01 in GA vs 0.24±0.09 in SA)  
and 4 hours postoperatively (0.25 ±0.01 in GA  
vs 0.44±0.02 in SA) in spinal group than general  
group (p<0.000).  

- IL-10: Only 4 hours postoperatively, IL- 10 levels  
was (1.04±0.52 in GA vs 0.15 ±0.01 in SA) which  
is highly significant (p<0.000), Table (2).  

Table (2): Assessment of IL6 (pg/ml), TNF (pg/ml), IL10  

(pg/ml) between the groups.  

Variables  
Group I (GA) Group II (SA) p - 

(N=20) (N=20) value  

IL6 (pg/ml):  
Pre induction  0.19±0.09  0.14±0.07  0.0572  
30min after induction  0.55±  0.09  1.124±0.19  0.000*  
4h post-operative  0.12±0.05  0.98±0.02  0.000*  

TNF (pg/ml):  
Pre induction  0.12±0.05  0.14±0.02  0.105  
30min after induction  0.12±0.01  0.24±0.09  0.000*  
4h post-operative  0.25±0.01  0.44±0.02  0.000*  

IL10 (pg/ml):  
Pre induction  0.15±0.07  0.14±0.09  0.6971  
30min after induction  0.06±0.02  0.05±0.01  0.0527  
4h post-operative  1.04±0.52  0.15±0.01  0.000*  

Data are expressed as mean ±  SD.  >0.05 :Non significant.  
p<0.05*: Significant. <0.0001*: High significant.  
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Postoperative visual analog scale:  Recorded  
after operation both at rest and on movement sub-
sequently at 2h, 4h, 6h, 12h, 24h after the recovery  

and showed significantly lower in spinal group  
than general group (p<0.005), Fig. (2).  

Fig. (2): Postoperative visual analog scales (VAS).  

Postoperative criteria:  Postoperative rescue  
analgesic consumption was lower in patients in  

SA group 24h postoperative (75mg ketorolac) in  
comparison with (150mg ketorolac) for patients  
in GA group (p=0.0271) Patients in SA group  
reported higher overall satisfaction scores than  

patients in GA group (p=0.0305). Also all surgeons'  
satisfaction score was highly satisfied for SA group  
compared with GA group (p=0.0803), incidence  
of adverse effects for postoperative nausea and  

vomiting showed no significant difference between  

the two groups (p=0.63 69), Table (3).  

Table (3): Postoperative criteria in both groups.  

Variables  
Group I  

(GA)  
(N=20)  

Group II  
(SA)  

(N=20)  

p - 
value  

Patients rescue analgesia  15 (75%)  8 (40%)  0.0271  

Total ketorolac consumption  
(dose/mg)  

150mg  75mg  

Patients satisfaction:  
Satisfied  12 (60%)  18 (90%)  0.0305  
Unsatisfied  8 (40%)  2 (1 0%)  

Surgeon satisfaction:  
Satisfied  15 (75%)  19 (95%)  0.0803  
Unsatisfied  5 (25%)  1 (5%)  

Postoperative nausea and  
vomiting  

3 (15%)  2 (1 0%)  0.6369  

Data are expressed as number and percentage. p<0.05*: Significant.  

Discussion  

Excessive stimulation of the inflammatory and  
haemostatic systems per operatively manifesting  

as increased tendency to infections, plays a role  

in the development of postoperative disorders and  

pain, so the inflammatory response is considered  
as an important determinant of outcome after major  

surgery [9] . Cytokines are produced as an early  
response to tissue injury from activated leucocytes,  

fibroblasts and endothelial cells and considered as  
a group of low-molecular-weight proteins, that is  
include the interleukins and interferons and have  
a major local effect in mediating immunity and  

inflammation in response to tissue injury. Also it  
initiate some of the systemic changes, after major  

surgery the main cytokines released are IL-I, TNF  

and IL-6 from activated macrophages and mono-
cytes at the damaged tissues, and IL-6 is the main  
cytokine responsible for inducing the systemic  

changes that is known as the acute phase response  
[10] . IL-10 suppresses activation of macrophages  

and inhibiting their ability to secrete cytokines and  
to act as accessory cells for stimulation of T cell  
and NK cell function. So it described as a cytokine  

synthesis inhibitory factor. It down-regulates cell-
mediated responses which suppressing the produc-
tion of PGE2 and proinflammatory cytokines, IL-
2 and IFN, it also enhances release of soluble TNF  
receptor [11,12] .  

Our study assess the effect of two different  

anesthetic technique (general or spinal) on peri-
operative immune response of cytokine level (IL-
6, TNF, IL-10) in patients undergoing benign ab-
dominal hysterectomy.  

Regarding hemodynamic data, there was no  
statistically significant difference between both  

groups all through times of study, this can be  

explained by preloaded with a good volume of  

crystalloid solution, and prophylactic administration  
of IV ephedrine to reduce hypotension. Co incised  

with our study Amin and Salah, [13]  studied the  
effect of general or spinal anesthesia on pro- and  

anti-inflammatory Intracellular cytokines and  

found no significant differences in hemodynamic  

changes between the two groups.  

Our study recorded that there was no statistically  

significant difference between both groups in the  
IL-6, TNF, IL-10 pre operatively, but 30 minute  
after induction and 4 hours postoperatively the  

levels of IL-6, TNF were significantly higher in  
(SA) group than (GA) group (p<0.001),Which  
indicate that spinal anesthesia increase the produc-
tion of proinflammatory cytokines. Anti–inflam- 
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matory IL-10 also showed significant increase in  
the (GA) group 4 hours postoperatively than (SA)  

group and this describe that the anesthetic technique  

affects the release of cytokines.  

Yangjie Dang et al., [14]  showed that compared  
to general anesthesia, regional anesthesia reduce  

the inhibition of immune function. Also Alan David  

Kaye et al., [15]  advised to use regional analgesia  
than general anesthesia to avoid immune suppres-
sion, as the immunosuppressive effects of regional  
anesthesia may be less than the immunosuppressive  
effects of general anesthesia.  

Also, these finding are in line with the result  
of T. Kawasaki et al., [16] , who demonstrated  
increase serum level of IL-10, 2h after the beginning  
of surgery and peaked at end of surgery in patients  
receiving GA and showed no significant differences  

between GA and GA & epidural group and this  
was related to the mechanisms of suppressing  
immune functions, such as phagocytic activity,  

lipopolysaccaride, hyporesponsiveness, and mono-
cyte HLA-DR expression. In contrast to our study  

Maryam et al., [17]  who studied 40 patients with  
preeclampsia undergoing cesarean section under  

either general or regional anesthesia, where they  

had lower levels of IL-6 in regional group and  
increased level of IL-6 and IL-10 after surgery in  
general group (p<0.05), with no significant effect  
on TNF.  

VAS and analgesic requirement in our research,  
was lower in SA group than GA group, this coin-
cides with Woldin et al., [18]  who reported those  
women that undergoing for hysterectomy under  

SA with intrathecal morphine had significantly  
less postoperative pain in the surgical area com-
pared with GA, this indicates that SA provides a  
superior and prolonged postoperative analgesia.  

Also, Dahl et al., and Borgdorff et al., [19,20]  showed  
that intrathecal opioids prevent hormonal stress  

response associated with surgery, leads to less pain  

and reduce postoperative analgesia. Attari et al.,  
[21]  explain that, there were two different mecha-
nisms for the decrease in postoperative analgesia  

used in the SA, first mechanism is the preemptive  
effect of SA that decreases the pain scores by  

preventing afferent nociceptive sensitization path-
way and lower analgesic requirement after opera-
tion, the second mechanism was probably due to  

some residual sensory blockade in SA group.  

Additionally, our study showed that there were  

higher patients, and surgeon satisfaction in (SA)  
group than (GA) group with no significant adverse  
effect between both groups. Similar to our result  

Fischer [22]  founded that opioid-sparing effects of  
spinal anesthesia, were associated with a better  

patient, and surgeon satisfaction after surgery.  

Catro et al.,  [23]  confirmed that SA provides better  
patients satisfaction and quality of recovery than  

GA for patients undergoing abdominal hysterecto-
my. Ellakany [24]  provided that patients received  
thoracic spinal anesthesia had better satisfaction  

than patients received general anesthesia with no  

significant difference between both groups in  

PONV, but surgeon satisfaction was higher for GA  
group than thoracic SA group. Also, studies done  

by (Acikel et al., and Mostafa et al., [25,26]  provide  
higher patients satisfaction with spinal anesthesia.  

Conclusion:  
Our study concluded that spinal anesthesia  

increase proinflammatory cytokine IL-6 and TNF  
during and after surgery, thus stimulating cell  
immunity and improve postoperative analgesia  
with better surgeon and patients satisfaction than  

general anesthesia.  

Limitation to our study:  We recommend to  
study on large number of patients and measure  

cytokine level at (12, 24hrs) after surgery and  
measure other types of cytokines if possible.  
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