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Comparison between the effect of epidural anesthesia combined
with epidural analgesia and general anesthesia combined with
intravenous analgesia on prognosis of ovarian cancer patients
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Abstract. Application value of epidural anesthesia combined
with epidural analgesia and general anesthesia combined with
intravenous analgesia in ovarian cancer surgery was explored.
In total 298 ASA I-III grade patients with ovarian cancer,
undergoing extensive total hysterectomy and pelvic lympho-
tomy, were retrospectively analyzed. Patients were divided into
two groups: the epidural anesthesia combined with epidural
analgesia group (group A, 158 cases), and the general anes-
thesia combined with intravenous analgesia group (group B,
140 cases). The first exhaust time, incidence of adverse reac-
tions, Aldrete score, and recovery were observed, and the
visual analogue scale (VAS) scores during resting, exercise
and cough at 24 h after surgery were recorded. Fasting venous
blood (2 ml) was drawn at the same time before anesthesia
and at 24 h after anesthesia in both groups to determinate
cortisol (COR) and C-reactive protein (CRP) levels. The first
exhaust time and incidence of adverse reactions in group A
were significantly lower than those in group B (P<0.05). The
Aldrete score and extubation time (ET) in group A were signif-
icantly higher than that in group B. Eye opening time (EOT),
recovery orientation time (ROT) and post-anesthesia care
unit (PACU) time in group A were significantly lower than
those in group B (P<0.05). The VAS scores in group A during
resting, exercise and cough were lower than those in group B
(P<0.05). Compared with before anesthesia, the levels of
COR and CRP increased significantly in both groups at 24 h
after anesthesia (P<0.05), while the level of COR and CRP in
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group A was significantly lower than that in group B, at 24 h
after surgery (P<0.05). Epidural anesthesia combined with
epidural analgesia has better analgesic effect, higher safety,
lower incidence of adverse reactions, and is beneficial to the
recovery of patients with ovarian cancer after radical opera-
tion when compared with general anesthesia combined with
intravenous analgesia.

Introduction

Ovarian cancer, an epithelial malignant tumor originating
from the female ovary, is the leading cause of mortality among
gynecological malignancies (1). Due to the special anatomical
position of the ovary, the initial symptoms are not obvious,
and symptoms, such as, abdominal swelling, pelvic pain and
inappetence, are gradually developed in the late stage (2).
Ovarian cancer is more likely to recur and metastasize to
peritoneum, liver and lung, with a low 5-year survival rate and
poor prognosis (3). If diagnosed and treated in the early stages
ovarian cancer has a great chance of cure. However, as it is
located in the deep pelvic cavity and its early symptoms are
not obvious, most people are in the middle and late stage by
the time of diagnosis (4). Although the treatment of ovarian
cancer is improving with the progress of medical science and
technology, the current treatment of ovarian cancer is still
surgery plus chemotherapy (5). Local anesthesia is widely
used in cancer patients during surgery. This can range from
pain control to reduced use of opioids (6).

Epidural anesthesia, also called epidural space block
anesthesia, refers to the injection of local anesthetics into the
epidural cavity to block the spinal nerve root and paralyze the
area controlled by the spinal nerve (7). Epidural anesthesia
is often used in abdominal, pelvic and lower limb surgeries,
and is mainly divided into high, middle and low epidural
anesthesia. High epidural anesthesia is also used for postoper-
ative analgesia, i.e., epidural analgesia (8). General anesthesia
inhibits the central nervous system of patients and is induced
by inhalation, intravenous drip and intramuscular injection
of general anesthetics, resulting in a loss of general pain
sensation and relaxation of the muscles of the whole body (9).
When the concentration of the anesthetic in vivo decreases
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due to metabolism, the inhibitory reaction gradually disap-
pears and the patient gradually returns to consciousness (10).
Intravenous analgesia is one of the analgesic methods of
systemic administration, referring to the effect of systemic
analgesia by venous pump or intravenous drip of opioids and
certain non-steroidal drugs. Since respiratory depression may
occur, ECG monitoring is required for analgesia at the same
time (11,12). Inhalation anesthetics and intravenous opioids
may inhibit cellular immunity by reducing the activity of
natural killer cells. Axial nerve anesthesia (including epidural
or spinal anesthesia) combined with general anesthesia can
alleviate neuroendocrine stress response and prevent immu-
nosuppression (13).

Ovarian cancer surgery can cause great trauma to patients'
body function and immune function. In addition, a poor post-
operative analgesic effect will also bring great mental pain
to patients (14). Studies have shown that different anesthesia
methods during surgery and different analgesia methods after
surgery can affect the postoperative recovery and recurrence
rate in patients with breast and prostate cancer (15). Therefore,
the application value and prognostic effect of epidural
anesthesia combined with epidural analgesia and general
anesthesia combined with intravenous analgesia on the prog-
nosis of ovarian cancer was studied, to improve the recovery
after radical surgery of ovarian cancer, reduce the occurrence
of complications, improve the prognosis and increase the
survival rate of patients.

Patients and methods

Patient data. Clinical data of 298 patients, with a mean age of
43.56+7.24 years, undergoing radical ovarian cancer surgery
from December 2015 to June 2017 in Jiangxi Provincial
People's Hospital (Nanchang, China), were retrospectively
analyzed. The patients were divided into two groups: the
epidural anesthesia combined with epidural analgesia group
(group A, 158 cases), and the general anesthesia combined with
intravenous analgesia group (group B, 140 cases). Inclusion
criteria: all patients who met the diagnostic criteria of ovarian
cancer and were confirmed by pathology; patients with newly
developed ovarian cancer; undergoing radical surgery for the
first time; undergoing extensive total hysterectomy combined
with pelvic lymph node dissection; with the same postoperative
chemotherapy regimen, paclitaxel combined with carboplatin
(TP regimen). Exclusion criteria: patients in group A with
contraindications to epidural analgesia, and patients in group B
with contraindications to general anesthesia and intravenous
analgesia; patients suffering from other serious underlying
diseases, such as, heart, liver or kidney diseases. This study
was approved by the Ethics Committee of Jiangxi Provincial
People's Hospital. Signed written informed consents were
obtained from the patients or the guardians.

Materials and reagents. Atropine (SFDA approval
no. H32020166; Jiangsu Lianhuan Pharmaceutical Co., Ltd.,
Yangzhou, China); lidocaine (SFDA approval no. H20043560;
Cisen Pharmaceutical Co., Ltd., Jining, China); ametho-
caine (SFDA approval no. H20084308; Chengdu Tiantaishan
Pharmaceutical Co., Ltd., Qionglai, China); adrenalin (SFDA
approval no. H11021929; CR Double-Crane Pharmaceutical
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Co., Ltd., Beijing, China); propofol (SFDA approval
no. J20080023; Fresenius Kabi AB, Bad Homburg, Germany);
fentanyl (SFDA approval no. H42022076; Yichang Renfu
Pharmaceutical Co., Ltd., Yichang, China); atracurium (SFDA
approval no. H20060869; Jiangsu Hengrui Medicine Co.,
Ltd., Lianyungang, China); sevoflurane (SFDA approval
no. H20040771; Jiangsu Hengrui Medicine Co., Ltd.); ropi-
vacaine (SFDA approval no. H20070066; Yangtze River
Pharmaceutical Group Co., Ltd., Taizhou, China); flurbi-
profen axetil (SFDA approval no. H20041508; Beijing Tide
Pharmaceutical Co., Ltd., Beijing, China); cortisol (COR)
radioimmunoassay kit and C-reactive protein (CRP) immuno-
transmission kit (both from Shanghai Xinfan Biotechnology
Co., Ltd., Shanghai, China).

Anesthetic and analgesic grouping. All 298 patients under-
going radical ovarian cancer surgery were divided into
group A and B: group A, epidural anesthesia combined with
epidural analgesia; group B, general anesthesia combined with
intravenous analgesia (16).

Preparation for anesthesia: drinking water 6 h before surgery
and eating 4 h before surgery were prohibited. Atropine (0.3 mg)
was injected intramuscularly 30 min before anesthesia. In
group A, puncture and epidural catheterization were performed
at L3-L4 lumbar intervertebral space and T10-T11 thoracic
intervertebral space. The vital signs of patients, such as, heart
rate, blood pressure and oxygen saturation were monitored by
ECG monitor. Anesthesia: in group A, 1.5% lidocaine 3 ml and
0.16% amethocaine and adrenalin (200,000:1) mixture were
given by epidural administration, and the anesthesia level was
controlled below T5. In group B, 2 mg/kg propofol, 0.6 ug/kg
fentanyl and 0.6 mg/kg atracurium were injected intravenously
to induce anesthesia; 1.3 MAC sevoflurane was inhaled using
facemask and 0.3-0.5 mg fentanyl was injected intravenously
for maintenance of anesthesia. Postoperative analgesia: 30 min
before the end of surgery, group A was given epidural injection
of 0.25% ropivacaine 5 ml for the first time, then 100 ml of
0.15% ropivacaine and 0.6 ug/kg fentanyl were continuously
administered for epidural analgesia at a rate of 2 ml/h. At
30 min before the end of surgery, group B was given intrave-
nous drip of 5 ug/kg fentanyl and 200 mg flurbiprofen axetil
for the first time, then 100 ml of 1.0 ug/kg fentanyl and 50 mg
flurbiprofen were continuously conducted for intravenous anal-
gesia at a rate of 2 ml/h.

Comparison of improved Aldrete score and recovery. The
following were recorded: eye opening time (EOT), the period
of time from the end of the surgery to the opening of the eyes;
recovery orientation time (ROT), the period of time from
the end of the surgery to the recovery of orientation ability;
extubation time (ET), the period of time from the end of the
surgery to the extubation; post-anesthesia care unit (PACU)
time, the time from the end of the surgery to the transfer out
of the recovery room. Aldrete score was also used to evaluate
the recovery of patients from five aspects: activity, respiration,
blood pressure, consciousness and SpO,. Total score was 10,
and the higher score indicated a better recovery. If the score
was >9, the tube could be removed, and no abnormality after
15 min indicated that the patient could be transferred out of the
recovery room and sent back to ICU for observation.
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Table I. Comparison of general clinical data between the two groups.

Clinical data Group A (n=158) Group B (n=140) t/* test P-value
Age (years) 42.87+6.94 43.87+8.11 0.26 1.14
BMI (kg/m?) 22.43+5.61 23.54+6.43 1.58 0.12
ASA classification 0.00 0.99
I 22 (13.92) 20 (14.29)
II 110 (69.62) 97 (69.29)
III 26 (16.46) 23 (16.43)
TNM staging 0.00 0.99
Stage I, I1 53 (33.54) 47 (33.57)
Stage III, IV 105 (66.46) 93 (66.43)
Pathological classification 0.73 0.12
Epithelial type 86.00 (54 .43) 79 (56.43)
Other 72.00 (45.57) 61 (43.57)
Operative time (min) 224.45+15.63 225.32+17.43 0.65 045
Bleeding volume (ml) 484.24+164.24 478.54+174.34 0.29 0.77
Intestinal resection rate 101 (63.92) 83 (59.29) 0.68 041
Diaphragmatic resection rate 44 (27.85) 45 (32.14) 0.65 042
Splenectomy rate 13 (8.23) 12 (8.57) 0.01 0.92

Independent samples t-test and Chi-square test were used for comparison of the data between groups.

Visual analogue scale (VAS). VAS is widely used in clinical
evaluation of pain. VAS scores during resting, exercise and
cough at 24 h after surgery were recorded. The total score
was 10, and the higher the score, the higher the pain degree
(painless, 0; severe pain, 10).

Stress response comparison. Fasting venous blood (2 ml) was
drawn at the same time before anesthesia and at 24 h after
anesthesia in both groups to determinate COR and CRP
levels. COR was detected by radioimmunoassay and CRP by
immunotransmission turbidimetry. COR and CRP levels were
compared between the two groups.

Other comparative indicators. The first exhaust time after
surgery, the adverse reactions and the occurrence of complica-
tions were recorded. The adverse reactions after anesthesia
included hypotension, pluritus, hypertension, nausea and
vomiting, and lethargy.

Statistical analysis. SPSS 20.0 (IBM Corp., Armonk, NY,
USA) was used for statistical analysis, and GraphPad Prism
7 (GraphPad Software, Inc., La Jolla, CA, USA) was used to
draw the data illustrations. The Aldrete scores, the recovery,
VAS scores, COR and CRP levels, and the first exhaust time
after surgery were all expressed as mean + standard devia-
tion (mean + SD) and analyzed by independent samples t-test.
Paired t-test was used for the intragroup comparison of COR
and CRP between before and after surgery. Independent
samples t-test was used to compare the two groups at the
same time-point. The incidence of adverse reactions and other
enumeration data were expressed as n (%), and analyzed by

¥’ test. Analysis of variance (ANOVA) was performed to assess
the significance between multiple groups and least significant
difference (LSD) test was used as a post hoc test. P<0.05 was
considered to indicate a statistically significant difference.
Kaplan-Meier was used for survival analysis and log-rank test
was used for comparison of the curves.

Results

Comparison of general clinical data between the two groups
of patients. There was no significant difference in age, BMI,
ASA classification, TNM staging, pathological classifica-
tion, operative time, bleeding volume and resection rate of
intestine, spleen and diaphragm between the two groups
(P>0.05) (Table I).

Comparison of the first exhaust time and the incidence of
adverse reactions after surgery between the two groups. The
first exhaust time in group A was significantly lower than that
in group B (P<0.05) (Fig. 1). There were significant differences
in hypotension, hypertension, pruritus, nausea and vomiting,
and lethargy between the two groups (Table II).

Comparison of Aldrete scores and recovery between the two
groups. The Aldrete score and ET in group A were signifi-
cantly higher than that in group B (P<0.05), and EOT, ROT
and PACU time were significantly lower than that in group B
(P<0.05) (Table III).

Comparison of pain VAS scores between the two groups.
VAS scores in group A during resting, exercise and cough at
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Table II. Comparison of the first exhaust time and the incidence of adverse reactions after surgery between the two groups.

Variables Group A (n=158) Group B (n=140) t/y? test P-value
First exhaust time (h) 32.53+5.54 37.51+6.46 7.10 <0.001
Adverse reactions incidence (%) 16 (10.13) 28 (20) 5.75 0.02
Hypotension 2(1.27) 9(6.43) 5.57 0.02
Pruritus 3(1.90) 13 (9.29) 7.08 <0.001
Hypertension 8 (5.06) 17 (12.14) 4.84 0.03
Nausea and vomiting 2(1.27) 8(5.71) 4.53 0.03
Lethargy 0 (0.00) 0 (0.00)

Independent samples t-test was used to analyze the first exhaust time and Chi-square test was used to compare the incidence of adverse reac-
tions. The first exhaust time and the incidence of adverse reactions in group A were significantly lower than those in group B (P<0.05).

Table III. Comparison of Aldrete scores and recovery.

Groups Aldrete scores EOT (min) ROT (min) ET (min) PACU (min)
Group A 7.72+£2.32 10.83+4 .83 15.49+3.24 23.45+6.32 45.65+8.76
Group B 5.12+1.43 15.43+6.43 2243543 18.54+7.53 49.76+9.65
t test 11.79 691 13.19 6.05 3.83
P-value <0.001 <0.001 <0.001 <0.001 <0.001

Independent samples t-test was used for analysis. EOT, eye opening time; ROT, recovery orientation time; ET, extubation time; PACU,

post-anesthesia care unit.
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Figure 1. Comparison of the first exhaust time after operation between the
two groups. Independent samples t-test was used to analyze the first exhaust
time. The first exhaust time in group A was significantly lower than that in
group B ("P<0.05).

24 h after surgery were 1.83+0.58, 2.23+0.67 and 2.11+0.64,
respectively; and in group B were 2.290+0.63, 2.98+0.77 and
2.87+0.68, respectively. The VAS scores in group A during
resting, exercise and cough were lower than those in group B
(P<0.05) (Fig. 2).

Comparison of stress response between the two groups.
Before anesthesia: the level of COR in group A was
217.53+37.54 ng/ml, and the level of CRP was 4.21+0.81 mg/ml.
The level of COR in group B was 221.43+43.21 ng/ml, and the
level of CRP was 4.36+1.01 mg/ml. Twenty-four hours after
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Figure 2. Comparison of VAS scores between the two groups after surgery.
Independent samples t-test was used for statistical analysis. VAS scores
in group A, during resting, exercise and cough, were lower than those in
group B ("P<0.05). VAS, visual analogue scale.

surgery: the level of COR in group A was 415.34+48.76 ng/ml,
and the level of CRP was 32.54+5.43 mg/ml. The level of COR
in group B was 537.32+54.59 ng/ml, and the level of CRP was
46.55+8.54 mg/ml. There was no difference in the levels of
COR and CRP between the two groups before anesthesia
(P>0.05). However, compared with before anesthesia, the
levels of COR and CRP increased significantly in both groups
at 24 h after surgery (P<0.05). Also, the COR and CRP levels
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Figure 3. Comparison of COR levels between the two groups. The intragroup
comparisons of COR before and after anesthesia were analyzed by paired
t-test, and the comparisons between the two groups at the same time-point
were performed by independent samples t-test. There was no difference in the
level of COR between the two groups before anesthesia (P>0.05). At 24 h after
surgery, the levels of COR increased significantly in both groups, compared
with before anesthesia (*P<0.05). The level of COR in group A was signifi-
cantly lower than that in group B at 24 h after surgery ("P<0.05). COR, cortisol.
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Figure 4. Comparison of CRP levels between the two groups. The intragroup
comparisons of CRP before and after anesthesia were analyzed by paired
t-test, and the comparisons between the two groups at the same time-point
were performed by independent samples t-test. There was no difference in
the level of CRP between the two groups before anesthesia (P>0.05). At
24 h after surgery, the levels of CRP increased significantly in both groups,
compared with before anesthesia (*P<0.05). The level of CRP in group A was
significantly lower than that in group B at 24 h after surgery ("P<0.05). CRP,
C-reactive protein.

in group A were significantly lower than those in group B at
24 h after surgery (P<0.05) (Figs. 3 and 4).

One-year survival rate between the two groups. In group A
(without any cases lost to follow-up), 7 patients died, 1 year
after operation, and the survival rate was 95.57%. In group B
(without any cases lost to follow-up), 4 patients died, 1 year
after operation, and the survival rate was 97.14%. The survival
rate of group A was lower than that of group B. Log-rank test
showed that there was no significant difference in survival rate
between groups A and B (P>0.05) (Fig. 5).
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Figure 5. Survival curves of the two groups. Kaplan-Meier was performed
for survival analysis. The survival rate of group A was 95.57%, and that of
group B was 97.14%. The survival rate of group A was lower than that of
group B. There was no significant difference between the two groups (P>0.05).

Discussion

Ovarian cancer is one of the three major causes endangering
the health of women. Because the specific molecular patho-
genesis of ovarian cancer is still unclear and there is no
effective early diagnosis method, 3/4 patients are in the late
stage at diagnosis. Ovarian cancer is easy to recur and metas-
tasize, the overall curative effect is not high and the prognosis
is poor (17,18). Surgical resection is the main treatment of
this disease. Studies have shown that perioperative factors,
including anesthetic and analgesic techniques, may affect
postoperative recovery (19). It has been estimated that there
were 14.1 million new cancer cases worldwide in 2012, and
the number is expected to increase to 21.7 million by 2030.
Although the proportion of patients undergoing subsequent
surgical resection is ~5-80% depending on the type of
tumor, surgical resection is still the best chance of long-term
survival for many solid cancers. However, paradoxically,
there is evidence that surgery itself may be associated with
the proliferation or metastasis of tumors. Surgical removal can
destroy tumors and blood vessels supplying tumors, leading
to the spread of tumor cells to the peripheral circulation (20).
Therefore, in the present study, the application value and prog-
nostic effect of epidural anesthesia combined with epidural
analgesia and general anesthesia combined with intravenous
analgesia on the prognosis of ovarian cancer was explored to
improve the recovery after radical surgery of ovarian cancer,
reduce the occurrence of complications, improve the prognosis
and increase the survival rate of patients.

The first exhaust time and adverse reaction incidence in
group A were significantly lower than those in group B, which
indicated that compared with general anesthesia combined with
intravenous analgesia, the recovery rate of gastrointestinal tract
is faster and safer compared to epidural anesthesia combined
with epidural analgesia. Panaretou et al (21) have studied the
effects of epidural anesthesia and analgesia on gastrointestinal
pressure in patients undergoing aortic reconstruction surgery,
and have found that epidural anesthesia and analgesia could
relieve gastrointestinal pressure, which is consistent with the
results in our study. In this study, it was also found that the first
exhaust time after epidural anesthesia combined with epidural
analgesia was earlier, which indicated that the gastrointestinal
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tract recovered faster, so the gastrointestinal pressure was also
smaller. Aldrete score and ET in group A were significantly
higher than that in group B, and EOT, ROT and PACU time
were significantly lower than that in group B. These results
showed that compared with general anesthesia combined with
intravenous analgesia, epidural anesthesia combined with
epidural analgesia could significantly improve Aldrete scores
and promote the recovery of patients. This may be due to the
fact that epidural anesthesia combined with epidural analgesia
is local anesthesia, while general anesthesia combined with
intravenous analgesia is general anesthesia, and the EOT, ROT,
ET and PACU time of general anesthesia is usually higher than
that of local anesthesia (14). VAS scores in group A during
resting, exercise and cough were lower than those in group B,
which indicated that compared with general anesthesia
combined with intravenous analgesia, epidural anesthesia
combined with epidural analgesia could significantly reduce
the degree of postoperative pain, and the analgesic effect is
more obvious. Stress response is a non-specific self-defense
response, such as, elevated blood sugar, increased blood pres-
sure and faster heart rate caused by sudden stimuli like surgery,
trauma, and hunger (22). COR is a glucocorticoid produced by
renicapsule after stress stimulation (23), CRP is a typical acute
phase protein and inflammatory protein (24), both of which can
reflect the stress response of the body (25). Radical resection of
ovarian cancer can cause great trauma and severe postopera-
tive pain, and changes in the body's internal environment are
likely to cause perioperative stress response (26). Compared
with before anesthesia, the levels of COR and CRP increased
significantly at 24 h after surgery in both groups, indicating that
the surgery stimulated the body to undergo perioperative stress
reactions. Sharp increase of COR and CRP, excessive inflam-
mation, immune and stress response damage the body and are
not conducive to postoperative recovery. The levels of COR and
CRP in group A were significantly lower than that in group B
at 24 h after surgery, confirming that compared with general
anesthesia combined with intravenous analgesia, the epidural
anesthesia combined with epidural analgesia could improve
the perioperative stress response and reduce the degree of
inflammatory reaction. Finally, we analyzed the 1-year survival
rate between the two groups, and the results showed that there
was no difference in the survival rate between the two groups.
Christopherson et al (27) have found that epidural anesthesia
could improve the survival rate of patients with non-metastatic
colon cancer for 1.46 years, but has no effect on the survival of
patients with metastatic colon cancer.

The present study found that the analgesic effect of epidural
anesthesia combined with epidural analgesia is better than that
of general anesthesia combined with intravenous analgesia.
Moslemi et al (28) have found that with simple epidural anal-
gesia in gynecological tumor surgery it is difficult to control
intractable pelvic nerve pain, while combining intravenous
analgesia with fentanyl, ketamine, lidocaine and analgesics a
better analgesic effect can be achieved without any significant
complications. This suggests that optimizing the combination
of epidural anesthesia and epidural analgesia, i.e., combining
with intravenous analgesia, can improve the analgesic effect
when controlling certain intractable pain. Han et al (29)
have found that compared with intravenous anesthesia alone,
epidural anesthesia combined with intravenous anesthesia
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has less adverse effects on immune function in patients with
ovarian cancer. Therefore, it is speculated that epidural anal-
gesia combined with intravenous analgesia may have better
analgesic effect and safety, which need to be verified in subse-
quent experiments. Also, the optimal dosage and order of use
between the two groups needs further evaluation.

In this study, the efficacy of two groups of anesthesia was
evaluated by comparing the first exhaust time, the incidence of
adverse reactions, Aldrete score, recovery and related factors.
However, there are still some limitations in this study. For
example, no in-depth study of the regulation mechanism of
anesthesia in patients was conducted.

In conclusion, compared with general anesthesia and
intravenous analgesia, epidural anesthesia combined with
epidural analgesia has better analgesic effect, higher safety and
lower incidence of adverse reactions, and it is beneficial to the
recovery of patients with ovarian cancer after radical operation.
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