
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which permits 
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright ⓒ the Korean Society of Anesthesiologists, 2017

K
S
P

S

The effects of epidural versus intravenous  
patient-controlled analgesia on postoperative 
outcomes in elderly patients who have undergone 
gastrectomy: a retrospective trial

Yun-kwang Kim, Ji Heui Lee, Seok Hee Kang, Yongjoon Choi,  
Ji-yeon Lee, So Young Lee, Su-Nam Lee, Eun-Ju Lee, and  
Cheong Lee

Department of Anesthesiology and Pain Medicine, Korea Cancer Center Hospital, Seoul, 
Korea

Received February 21, 2017
Revised ‌�1st, April 29, 2017  

2nd, June 12, 2017
Accepted June 20, 2017

Corresponding author
Ji Heui Lee, M.D., Ph.D.
Department of Anesthesiology and 
Pain Medicine, Korea Cancer Center 
Hospital, 75, Nowon-ro, Nowon-gu, 
Seoul 01812, Korea
Tel: 82-2-970-2820
Fax: 82-2-970-2413
E-mail: jiheui0255@naver.com

Background: Efforts for improving surgical outcomes in elderly patients should include 
the prevention of perioperative complications and proper postoperative pain manage-
ment. Epidural analgesia is effective in decreasing perioperative stress and postopera-
tive complications, and in improving recovery. Recently, it has been suggested that epi-
dural analgesia may attenuate immune suppression during the perioperative period and 
lead to reductions in cancer recurrence and improvements in overall survival. Assuming 
that these effects of epidural analgesia are present in vulnerable elderly patients, we 
compared the efficacy of epidural patient-controlled analgesia and intravenous patient-
controlled analgesia on postoperative outcomes in elderly patients who had undergone 
gastrectomy.
Methods: We evaluated 214 elderly patients who had undergone elective open gastrec-
tomy for gastric cancer from 2011 to 2014. The demographic characteristics, analgesic 
efficacy, complications within the first 30 postoperative days, hospital stay, 24-month 
postoperative morbidity, cancer recurrence, and mortality were studied retrospectively.
Results: Two-hundred and five patients were analyzed. Eighty-five patients received epi-
dural patient-controlled analgesia (EPCA group) and 120 patients received intravenous 
patient- controlled analgesia (IVPCA group). The maximum pain scores were decreased 
to a greater extent in the EPCA group on the day of the operation (P < 0.001) and on the 
first postoperative day (P = 0.001) when compared to the IVPCA group. The patients in 
the EPCA group also required less analgesics on the day of the operation (P = 0.033) 
than those in the IVPCA group. The effect of EPCA on complications within the first 30 
postoperative days, 24-month postoperative morbidity, cancer recurrence, and mortality 
were negligible in our study.
Conclusions: EPCA provided more effective pain control than IVPCA in elderly patients 
who had undergone elective gastric cancer surgery, but did not affect postoperative out-
comes.
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Outcomes.
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INTRODUCTION

As the global population ages and geriatric patients in-

crease in number, anesthesiologists will be asked to care for a 

greater number of aged patients. The aging process induces 

anatomical, functional, and physiological changes in the 

major organs of the body. These changes may significantly 

affect postoperative outcomes. A previous study revealed that 

postoperative morbidity and mortality increased in geriatric 

patients when compared to younger patients [1]. 

Neuraxial anesthesia and analgesia is effective in decreas-

ing postoperative complications, alleviating surgical stress, 

and accelerating recovery [2,3]. Moreover, regional analgesic 

techniques have been suggested to attenuate host immune 

suppression during cancer surgery, and to be associated with 

reduced cancer recurrence or better overall survival after 

cancer surgery [4,5]. In fact, high-risk patients undergoing 

major surgery may especially benefit from postoperative epi-

dural analgesia [6].

However, there is no data available regarding the effects of 

epidural analgesia on postoperative complications, mortality, 

or cancer-related outcomes in elderly patients, who are likely 

to have more morbidities. We hypothesized that epidural 

patient-controlled analgesia (EPCA) would have an analge-

sic effect superior to that of intravenous patient-controlled 

analgesia (IVPCA) in elderly patients. Additionally, we ex-

pected the positive effects of EPCA to improve postopera-

tive outcomes in elderly patients. To test this hypothesis, we 

performed the present study, which was designed as a retro-

spective clinical trial in elderly patients who had undergone 

gastrectomy. 

Materials and Methods

After obtaining approval from our Institutional Review 

Board, we registered this study at http://clinicaltrials.gov 

(registration number: KCT0002153). We reviewed the elec-

tronic medical records of patients aged 65 years or older with 

American Society of Anesthesiologists physical status classifi-

cations of II to III who had undergone elective open gastrec-

tomy for stomach cancer between May 2011 and May 2014. 

The exclusion criteria were as follows: emergent operation; 

recurrent or metastatic gastric cancer; preoperative deficits 

in cognition or consciousness; and preoperative neurologic 

or psychotic diseases, such as seizure, schizophrenia, and 

Parkinson’s disease. All patients received bowel preparation 

on the day before the surgery and were subjected to the same 

standard anesthetic technique. Informed consent regarding 

the benefits and risks of EPCA and IVPCA was received from 

the participants. The analgesic method was chosen based on 

the preferences of the patients, surgeons, and anesthesiolo-

gists. 

Anesthesia was induced using thiopental, lidocaine, ro-

curonium, or vecuronium. Anesthesia was maintained with 

0.5–2 vol% of sevoflurane in a 50% oxygen and 50% nitrous ox-

ide mixture. Repeated boluses of rocuronium or vecuronium 

were administered for muscle relaxation during the surgery, 

as necessary. The following parameters were monitored in all 

patients: electrocardiography, noninvasive or invasive blood 

pressure, oximetry, urine output, capnography, and bispectral 

index. A nasogastric tube was inserted after intubation. 

After the induction of general anesthesia, epidural cath-

eterization was performed by a faculty anesthesiologist 

highly experienced in this procedure in the EPCA group. The 

epidural catheter was inserted at the T8-10 level, depending 

on the anatomy of patients and the preference of the anes-

thesiologist. Subarachnoid or intravascular placement of 

the epidural catheter was ruled out based on the absence of 

blood or cerebrospinal fluid aspiration. Both analgesic man-

agement procedures began at the time of peritoneal closure. 

An epidural bolus dose (30–50 mg of fentanyl and 5 ml of 0.15% 

bupivacaine) and intravenous 75 mg of palonosetron were ad-

ministered in the EPCA group. Subsequently, an EPCA pump 

(Automed 3200; Ace Medical Co., Ltd., Korea) containing a 

mixture (total volume, 100 ml) of 0.15% bupivacaine and fen-

tanyl was connected to the catheter. The basal infusion rate 

of the pump was 1 ml/h, with 4-ml bolus doses allowed every 

30 minutes. In the IVPCA group, the patients received a basal 

infusion of 1 ml/h with boluses of 1 ml and a lockout interval 

of 15 minutes using a pump (Autoselector; Ace Medical Co., 

Ltd., Korea) containing 100 ml of a solution containing fen-

tanyl (with or without ketorolac). The doses of fentanyl deliv-

ered via the epidural or intravenous route and the addition 

of adjunctive analgesics, such as ketorolac for IVPCA, were 

at the discretion of each anesthesiologist. Additional admin-

istration of analgesics (fentanyl, meperidine, or ketorolac) 

was allowed for breakthrough pain on an as-needed basis in 

both groups. Antiemetics (palonosetron or ramosetron) were 
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used if a patient experienced nausea or vomiting. If severe 

sedation was observed, the infusion of PCA was stopped until 

the patient became alert. The epidural catheter or IVPCA was 

removed after the delivery of the analgesics.

The following data were collected from the patients’ elec-

tronic medical records: age, sex, body mass index (BMI), 

American Society of Anesthesiology (ASA) physical status 

class, type of surgery and surgeon, multivisceral resection, 

length of surgery, comorbidities, tumor/lymph node/me-

tastasis (TNM) stage, and postoperative pain score. We also 

investigated the incidence of complications within the first 30 

postoperative days (POD), as well as hospital stay, morbidity, 

mortality, and cancer recurrence from 2 to 24 months after 

the gastrectomy. Multivisceral resection was defined as any 

additional organ resection, excluding that of the stomach or 

an adjacent lymph node. Numerical rating scores for postop-

erative pain (NRS: 0–10) for each patient were obtained from 

electronic records, as documented in the nursing assess-

ment forms. The highest recorded scores and the numbers 

of supplemental analgesia requests were noted for the day of 

the operation and on the first POD. In most cases, EPCA and 

IVPCA were discontinued between the second and fourth 

POD. Patients who had their PCA removed before the second 

POD were considered to have an ineffective PCA and were 

excluded from the analysis. 

Postoperative complications were ascertained by a ret-

rospective review of medical records by every surgeon and 

nurse. Pneumonia was defined as a condition with an infil-

trate on chest radiograph and clinical findings such as fever, 

leukocytosis, purulent secretions, or increasing oxygen re-

quirements necessitating the administration of antibiotics ac-

cording to the 2004 guidelines of the American Thoracic So-

ciety [7]. Prolonged postoperative ileus (PPOI) was defined as 

a situation wherein two or more of the following was present: 

nausea, inability to tolerate oral diet over 24 hours, absence of 

flatus over 24 hours, abdominal distension, and radiological 

confirmation on or after the fourth POD without prior resolu-

tion of postoperative ileus (POI) [8]. Delirium was assessed 

using medical records. Evidence of delirium included confu-

sion, agitation, sedation, hallucinations and delusions, or 

diagnosis by a psychologist. Recurrence-free survival was de-

fined as the period from the day of the operation to the day on 

which the first recurrence was diagnosed or the last follow-

up during the 24-month period. Overall survival was defined 

as the period from the day of the operation until death or the 

last follow-up during the 24-month period. 

Statistical analysis

The sample size was fixed based on the number of avail-

able patients during a given period because our study was 

naturally retrospective. Clinical data are described as mean 

and standard deviation for continuous variables (age, BMI, 

surgical time, NRS, used dose of fentanyl), median (inter-

quartile range) for discrete variables (analgesic requirement), 

and number (percentage) for categorical variables (sex, ASA, 

coexisting disease, surgical type, multivisceral resection, stag-

ing, transfusion, chemotherapy, and various postoperative 

complications). The Kolmogorov-Smirnov test was used to 

test continuous variables for normality. Parametric variables 

were analyzed using Student’s t tests. Discrete variables and 

categorical variables were compared using Mann-Whitney U 

tests and chi-square tests, respectively. Survival curves were 

analyzed using the Kaplan-Meier method and were com-

pared using the log-rank test. Statistical analyses were per-

formed using SPSS statistical package (Windows version 23.0; 

SPSS Inc., USA). Statistical significance was determined using 

P values < 0.05. 

Results

Two-hundred and fourteen patients were assessed in the 

study. Nine patients were excluded from the statistical analy-

sis due to failure of EPCA or IVPCA. The reasons for early 

EPCA discontinuation (3 cases) were nausea, hypotension 

accompanied by severe sedation, and inadvertent catheter 

removal. IVPCA failures occurred in 6 cases due to nausea (3 

cases), postoperative bleeding, mechanical error, and dizzi-

ness. The study therefore ultimately included 205 patients, 

with 120 patients in the IVPCA group and 85 patients in the 

EPCA group.

The demographics of the patients are shown in Table 1. 

There were no differences in coexisting diseases, including 

diabetes mellitus, hypertension, pulmonary disease, cardio-

vascular disease, or central nervous system disease between 

the groups. No significant differences were observed in sur-

gical time, surgical type, multivisceral resection, TNM clas-

sification, or staging between the groups, although a slightly 
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Table 2. Postoperative Analgesic Outcomes 

EPCA (n = 85) IVPCA (n = 120) P value

Maximum score of NRS
   POD 0 4.6 ± 2.3* 6.9 ± 1.6 < 0.001
   POD 1 5.1 ± 2.4* 6.2 ± 2.1 0.001
The number of supplemental analgesia requests
   POD 0  0 [0–1]*  2 [1–3] < 0.001
   POD 1  1 [0–2]  1 [0–2] 0.074
Used dose (μg) of fentanyl in PCA 1,470 ± 226 1,480 ± 184 0.079
Uses of ketorolac in PCA
   No/Yes 85/0 (100)* 86/34 (72/28) < 0.001

Data are shown as mean ± SD, median [interquartile range], or number of patients (%). NRS: numeric rating score of pain, POD: post-
operative day, PCA: patient-controlled analgesia. *P < 0.05 when compared to IVPCA.
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Table 1. Demographic Data

EPCA (n = 85) IVPCA (n = 120) P value

Patient characteristics
   Age 73.0 ± 4.9 72.4 ± 4.5 0.266
   Male/female 47/38 79/41 0.084
   BMI 23.5 ± 3.2 23.4 ± 3.1 0.134
   ASA physical status
      II/III 52/33 77/43 0.662
Comorbidities
   DM  26 (31)  31 (26) 0.454
   HT  43 (51)  55 (46) 0.502
   Pulmonary disease  11 (13)  21 (8) 0.376
   C-V  8 (9)  11 (9) 0.952
   CNS  4 (5)  15 (13) 0.060
   Others  14 (17)  22 (18) 0.730
   Number of diseases
   0/1/2/3/4/5 18/38/16/11/2/0 23/54/32/7/3/1 0.418
Surgical and oncologic data
   Surgical time (min) 177 ± 52 167 ± 45 0.484
   Surgical type 0.907
      STG, B I 54 (64) 74 (62)
      STG, B II 7 (8) 12 (10)
      TG 24 (28) 34 (28)
   Multivisceral resection
      No/Yes 71/14 (84/16) 98/22 (82/18) 0.427
  Staging
      I/II/III 39/29/17 60/38/22 0.844
   TNM classification
      T1/T2/T3/T4 31/25/20/9 50/41/23/6 0.353
      N0/N1/N2/N3 49/18/9/9 66/27/10/17 0.831
   Perioperative transfusion
      No/Yes 73/12 (86/14) 110/10 (92/8) 0.187
   Postoperative chemotherapy
      No/Yes 33/52 (39/61)* 64/56 (53/47) 0.040 

Data are shown as mean ± SD or number of patients (%). BMI: body mass index, ASA: American Society of Anesthesiologists, DM: 
diabetes mellitus, HT: hypertension, C-V: cardiovascular disease, CNS: central Nervous System, STG: subtotal gastrectomy, B: Billroth, 
TG: total gastrectomy, TNM: tumor/lymph node/metastasis. *P < 0.05 when compared to IVPCA.



higher number of patients underwent postoperative chemo-

therapy in the EPCA group (P < 0.05). 

Compared to the IVPCA group, maximum pain scores were 

significantly lower in the EPCA group until POD 1 (P < 0.001) 

(Table 2). There were fewer requests for supplemental an-

algesics on the day of the operation in the EPCA group than 

in the IVPCA group (P < 0.001). There were no differences in 

the dose of fentanyl used between the 2 groups. In the IVPCA 

group, 28.3% of the patients were co-administered ketorolac.

Postoperative cardiovascular complications, cerebrovascu-

lar attacks, wound problems, PPOI, pneumonia, bile leakage, 

hemorrhage, and delirium were comparable between the 

two groups (Table 3). No complications related to epidural 

analgesia were reported during the study period. Twenty-

four-month morbidities in the EPCA group included neuro-

logic disease (1 case), cancer (1 case), surgery-related disease 

(6 cases), and pulmonary disease (2 cases). Twenty-four-

month morbidities in the IVPCA group included pulmonary 

disease (3 cases), renal disease (2 cases), surgery-related 

disease (3 cases), and neurologic disease (3 cases). There 

were no significant differences in the length of hospital stay 

or the 24-month morbidity rate between the two groups. Re-

currence-free survival and overall survival were also similar 

between the two groups (Figs. 1 and 2). The causes of death 

were cancer (1 case) and pneumonia (2 cases) in the EPCA 

group, and cancer (3 cases), suicide (1 case), and pneumonia 

(1 cases) in the IVPCA group.

Discussion

Epidural analgesia is the preferred form of analgesia after 

major surgery and has been studied as a measure to improve 

postoperative outcomes. Rodgers et al. [3] reported that 

epidural analgesia reduces serious postoperative complica-

tions and mortality. When compared to patients who had 

undergone abdominal surgery without epidural analgesia, 

the rates of venous thromboembolism, ileus, pneumonia, 

and immunosuppression are lower in patients with epidural 

Table 3. Postoperative Complications and Outcomes Following 
Gastrectomy 

 EPCA  
(n = 85)

IVPCA  
(n = 120) P value

Complications within the first 30 PODs, n (%)
   C-V  1 (1.2)  3 (2.5) 0.449
   CVA  1 (1.2)  1 (0.8) 0.346
   Wound problem  15 (18)  17 (14) 0.499
   PPOI  23 (27)  20 (17) 0.073
   Bile leakage  0 (0)  3 (2.5) 0.198
   Pneumonia  5 (6)  6 (5) 0.509
   Atelectasis  16 (15)  19 (16) 0.575
   Delirium  2 (2.4)  3 (2.5) 0.658
Hospital stays (days)  11 ± 4  12 ± 5 0.172
24-month morbidity, n (%)  10 (11)  11 (9.2) 0.546

Data are shown number of patients (%). C-V: cardiovascular 
complication, PODs: postoperative days, CVA: cerebrovascular 
accident, PPOI: prolonged postoperative ileus. 
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Fig. 1. Recurrence-free survival of 85 patients provided with 
epidural patient-controlled analgesia and 120 patients provided 
with intravenous patient-controlled analgesia. Kaplan-Meier 
estimate with 95% confidence interval. Slash marks represent 
censored values (P = 0.743).

O
v
e
ra

ll
s
u
rv

iv
a
l

0 6 12 18 24

Postoperative months

0.9

0.8

0.7

1.0

IVPCA
EPCA
IVPCA-censored
EPCA-censored

Analgesic method

Fig. 2. Overall survival of 85 patients provided with epidural 
patient-controlled analgesia and 120 patients provided with in-
travenous patient-controlled analgesia. Kaplan-Meier estimate 
with 95% confidence interval. Slash marks represent censored 
values (P = 0.872).



analgesia [9]. A study [10] including a meta-analysis and a 

large randomized clinical trial showed that epidural analgesia 

leads to better analgesic efficacy and reduces the incidence 

of postoperative respiratory failure, especially in high-risk 

patients. Our study also revealed that EPCA had an analgesic 

effect superior to that of IVPCA in geriatric patients, who have 

increased perioperative risks after gastrectomy [11]. How-

ever, there were no differences between the two groups in the 

incidences of complications within the first 30 PODs, includ-

ing cardiovascular complications, cerebrovascular accidents, 

wound problems, bile leakage, pulmonary complications, 

or delirium. The rates of cancer recurrence, morbidity, and 

mortality were comparable between the EPCA and IVPCA 

groups.

Epidural analgesia is supposedly associated with an earlier 

recovery of bowel function than systemic opioid-based anal-

gesia [12]. There is no universally accepted clinical definition 

for POI, and PPOI is considered to be a more clinically prob-

lematic and pathologically significant entity [8]. In our study, 

there were no significant differences in the incidence of PPOI 

in the two groups. 

Reports of the effects of epidural analgesia on postopera-

tive outcomes have been controversial. Some authors have 

reported that they were unable to find sufficient evidence to 

conclude that epidural analgesia had relevant effects [13,14]. 

This may be attributable to improved adjunctive analgesics, 

such as nonsteroidal anti-inflammatory drugs, use of patient-

controlled analgesia, and reduction in overall surgical risk. 

Postoperative pain induces an endocrine-metabolic re-

sponse, leads to nausea and ileus, stimulates an autonomic 

reflex, and increases muscular spasm. It is one of the most 

critical factors leading to increased perioperative stress. El-

derly patients have an increased threshold for pain and may 

therefore complain of pain less frequently [15,16]. Therefore, 

in elderly patients, the beneficial effects of epidural analgesia 

may contribute less towards reducing postoperative compli-

cations and surgical outcomes.

Some studies [17,18] have reported that epidural analgesia 

provides inadequate postoperative pain relief or has a lesser 

analgesic effect than IVPCA. Reasons for ineffective epidural 

analgesia may include suboptimal dosing of analgesics, 

incorrect placement of the catheter, or the migration of the 

catheter after correct placement [19]. Failure rates of 32% 

and 27% in thoracic and lumbar epidural catheterization, 

respectively, were reported in a cohort study of 2,140 patients 

[20]. It has recently been recognized that this procedure is not 

universally successful and that failure of adequate analgesia 

is experienced by 20–30% of patients [21]. Misplacement of 

epidural catheters in the paravertebral space, pleural cavity, 

or intravascular space has been reported. In this study, all 

epidural catheterizations were performed by a highly expe-

rienced anesthesiologist, who had been working as a pain 

consultant for decades. Therefore, there was an obvious anal-

gesic effect in the EPCA group when compared to the IVPCA 

group.

Although generally safe, epidural catheterization is not 

entirely free of risks and complications. It is reported that the 

incidence of procedure-related complications, which are 

mostly minor and self-limiting, is approximately 7.8% [22]. 

The potential risk for these complications may be increased 

in elderly patients, who have a greater variety of vertebral de-

formations. In our study, we did not encounter any complica-

tions related to the epidural catheter. 

In general, patients older than 65 years of age are defined 

as elderly due to functional loss of organs, delayed recovery 

from various stresses, and decreased socioeconomic func-

tion. Eighty percent of elderly surgical patients have at least 

1 coexisting disease and one-third of them have 3 or more 

diseases. These various problems may thus increase the risk 

of perioperative morbidity and mortality [23]. Approximately 

80% of the patients in our study also had 1 or more coexisting 

diseases. Even with the improvements in surgical and anes-

thetic techniques, postoperative complications and mortality 

after gastrectomy are significantly high in elderly patients 

[9]. When compared to another study [10] of morbidity after 

gastrectomy, we observed a lower incidence of postopera-

tive morbidity and shorter surgical times and hospital stays. 

These factors may be associated with the negligible effects of 

epidural analgesia on postoperative outcomes.

Postoperative delirium is more common in older patients, 

and higher postoperative pain scores are related to postop-

erative delirium [24]. In this study, although patients in the 

EPCA group had lower postoperative pain scores, there was 

no difference in postoperative delirium between the two 

groups.

Recent studies have reported that regional anesthesia and 

analgesia might attenuate the proliferation of minimal re-

sidual disease after cancer surgery [25,26]. In a retrospective 
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study of colectomies, there was no difference in cancer recur-

rence between patients treated with epidural analgesia vs. 

intravenous analgesia, although epidural analgesia was po-

tentially beneficial in elderly patients [26]. Another study [27], 

however, reported that epidural analgesia was not associated 

with reduced recurrence of cancer, even in elderly patients. 

We also found that there were no differences in recurrence-

free survival or overall survival between the epidural analge-

sia group and the intravenous analgesia group.

Vulnerability to postoperative complications in elderly pa-

tients may contribute to improper or insufficient postoperative 

pain therapy. Inadequate postsurgical pain management may 

be associated with poor interventional therapy, potentially 

higher incidence of medical complications, decreased analge-

sia for the patient, and patient and family member dissatisfac-

tion. We did not administer bolus doses of analgesics for the 

prevention of early postoperative pain in the IVPCA group. 

This may have been associated with the higher pain score in 

the IVPCA group during the early postoperative period. 

There is controversy regarding the site of action of fentanyl. 

There are also contradictory results regarding the effective-

ness of epidural vs. intravenous fentanyl [28,29]. Epidural 

fentanyl has been suggested to have both systemic and spinal 

actions. It may therefore be more effective than intravenous 

fentanyl [29]. In our study, we used similar doses of fentanyl 

in the regimens for epidural and intravenous PCA. This may 

explain the reduced pain score in the EPCA group.

Previous studies have mainly focused on the effectiveness 

of the two different strategies for postoperative pain control. 

However, this trial is the first to compare the two methods 

with regard to their influence on postoperative morbidity and 

mortality and their effects on cancer recurrence in elderly pa-

tients after gastrectomy. 

Our study had several major limitations, as it was a retro-

spective single-center trial. Patients were not randomly as-

signed to the IVPCA and EPCA groups in this retrospective 

trial. Therefore, there is a potential for bias, which may lead 

to imbalances in important measures, such as demographic 

data. For example, the incidence of postoperative chemo-

therapy was higher in the EPCA group than in the IVPCA 

group. Although we expected to find patients with more 

advanced cancer in the EPCA group, there was no evidence 

of an increased risk of cancer recurrence in this group. There-

fore, we may be able to reach statistical significance between 

the groups with sufficient power to detect a small difference 

in cancer recurrence. Our study only included cases from a 

single institution and is thus inadequate for reaching univer-

sal conclusions. A multicenter randomized prospective study 

[27] compared major postoperative complications and mor-

tality between patients who had been subjected to epidural 

vs. opioid analgesia. However, the population in the above 

study was very heterogeneous in terms of surgical teams, type 

of cancer, and clinical cancer protocols. In contrast, our study 

is a single-center study with no marked changes in surgical 

techniques or clinical cancer protocols. Finally, the short 

follow-up time may have affected cancer recurrence and 

overall survival. Follow-up and cut-off end-points have been 

variable in previous studies. Although 5-year recurrence-free 

survival and overall survival are usually reported in oncology 

studies, another study [25] has reported patient survival at 

less than 3 years. A study of colon cancer surgery observed 

patients for 10 years, but revealed that epidural supplemen-

tation was associated with enhanced survival only during 

the first 18 months [30]. There were difficulties in determin-

ing the adequate follow-up duration for cancer recurrence, 

especially in geriatric patients. We thus followed patients for 

only 2 years. Prospective and randomized studies with long 

follow-up periods may be necessary to determine the effects 

of analgesic techniques on cancer recurrence and overall 

survival. In conclusion, although epidural patient-controlled 

analgesia was more effective for postoperative pain manage-

ment in elderly patients undergoing gastrectomy, this anal-

gesic strategy had no clear beneficial effects on postoperative 

complications during the first 30 PODs, morbidity, mortality, 

or cancer recurrence during the first 2 years after the opera-

tion.
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