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Introduction

Currently, though effective postoperative pain control is an im-
portant part of  postoperative care, nearly 30-80 % of  patients 
complain of  moderate-severe degrees of  pain [1, 2]. The result 
of  insufficient postoperative pain control activates the sympa-
ticoneural and neuroendocrine systems, and causes harmful ef-
fects like tachycardia, hypertension, hyperglycemia, immunosup-
pression and reduced regional blood perfusion [2]. Delays in 
improving this situation may cause lengthened hospital stays and 
increased medical costs [3]. 

Patient-controlled analgesia (PCA) administration for postop-
erative pain treatment is more efficient than conventional anal-
gesia methods (intra muscular (IM), IV, oral administration, on 

demand) and is commonly chosen today due to higher rates of  
patient satisfaction, less sedation, less postoperative complica-
tions and positive contribution to patient recovery durations [4, 
5]. PCA methods may be defined as methods that allow patients 
to decide for themselves when and how much analgesic to use. 
In a sense, patients are responsible for their own pain control. 
PCA methods may use a programmed infusion pump if  required 
by the patient, with previously programmed dose limits and lock 
duration with bolus injections which are activated by using a but-
ton linked to the pump so patients administer their own analgesic 
medications [6, 7]. The most commonly used method with PCA is 
IV PCA. Additionally, in the literature there are many alternative 
administration methods defined. Among these are PCA adminis-
trations through catheters inserted in the epidural region or pe-
ripheral nerves. Again less common are subcutaneous, IM, rectal 
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and oral PCA administrations [8]. In recent years, non-invasive 
PCA modalities like transdermal PCA methods have been devel-
oped [9].

In Turkey, there are insufficient studies on which operations are 
followed by PCA use for postoperative analgesia in Training and 
Research Hospitals and content of  PCA protocols encountered in 
the literature. The aim of  this study is to investigate PCA methods 
used for postoperative pain control in the 1150-bed Ankara Nu-
mune Training and Research Hospital.

Material and Method

This study retrospectively investigated the anesthesia records of  
Ankara Numune Training and Research Hospital. The PCA (pa-
tient-controlled analgesia) records of  a total of  449 patients above 
the age of  18 in ASA groups I-II-III who underwent orthopedic, 
general, neurosurgery, ear, nose and throat, chest, urology, hand 
or plastic surgery operations were investigated.

The age, gender, ASA class, primary disease requiring surgery, sur-
gery type and duration, anesthesia method, medication used for 
postoperative analgesia, amount of  medication consumed, time 
administered, bolus VAS values, additional analgesia requirements 
in the postoperative first 24 hours, blood pressure, heart rate, res-
piratory rate, side effects and patient satisfaction were recorded.

There are two separate applications of  postoperative PCA in the 
Anesthesiology and Reanimation clinic at Ankara Numune Train-
ing and Research Hospital:

1. Intravenous PCA (HOSPIRA/MEDITERA Pain Manage-
ment Provider): Prepared with 300 ml tramadol (Contramal 
ampule, Abdi İbrahim, İlaç AŞ, İstanbul, Turkey) within 150 
ml physiologic serum. After administering a 3 ml loading 
dose, the PCA device is set to hourly infusion rate of  3 ml/
hour with PCA bolus dose of  3 ml and lock duration of  20 
min.

2. Epidural PCA (HOSPIRA/MEDITERA Pain Management 
Provider): Prepared with 150 mg chirocaine (Chirocaine® 50 
mg/10 ml polypropylene levobupivacaine Ampule ABBOTT 
Laboratories) and 350 mcg fentanyl (Fentanyl-Janssen, Jans-
sen-Cilag İlaç AŞ, Belgium) within 150 ml physiologic serum. 
After 3 ml loading dose is administered, the hourly infusion 
rate of  the PCA device is set to 3 ml/hour with PCA bolus 
dose of  3 ml and lock duration of  20 minutes.

In our clinic, postoperative pain treatment begins in the intraop-
erative period. With this aim, IV NSAID, IV paracetemol and IV 

tramadol are used alone or in combination. The patient’s pain 
complaints are assessed with a verbal descriptor scale (VSD) in 
the Post Anesthesia Care Unit (PACU). This scale divides pain 
into 4 categories from severe to mild (severe, moderate, mild 
and none) [10]. For patients with severe and moderate pain com-
plaints, the anesthesia expert from the operation room is con-
sulted and taking account of  the patient’s clinical tableau and pre-
viously administered analgesics, additional analgesia (IV NSAID, 
IV paracetemol and IV tramadol) is administered.

To reduce postoperative nausea-vomiting complaints in our clinic, 
patients begin antiemetic treatment in the intraoperative period 
and this continues during treatment of  patients with IV PCA 
method for postoperative pain treatment. For antiemetic treat-
ment primarily metaclopramide HCl is used, with ondansetron 
preparations used for cases resistant to treatment. The dose and 
administration frequency of  antiemetic treatment is determined 
by taking account of  the patient’s complaints.

All patients administered PCA methods are recorded in the PCA 
notebook in the Pain Unit and visited by the anesthesia techni-
cian on duty at least twice a day. During these visits, side effects 
(nausea-vomiting, sedation, motor block in epidural PCA pa-
tients, hypotension, urine retention) and analgesic sufficiency is 
assessed and reported to the doctor on duty in the Pain Unit and 
appropriate treatment arranged. In the wards, the patient’s pain 
is assessed with the visual analog scale (VAS) (1-10) different to 
the VSD used in the PACU and patients with VAS ≥ 4 in spite 
of  PCA analgesia method are administered additional analgesia.

Statistical Analysis

Data analysis was completed in SPSS 15 for Windows program. 
Descriptive statistics for variables with normal distribution are 
given as mean ± standard deviation, as median (min-max) for var-
iables with non-normal distribution, and categorical variables are 
given as case number and %. Significance of  differences between 
groups of  categorical variables was assessed with the chi-square 
test. Results with p<0.05 were accepted as statistically significant.

Results

Within the 9 month duration, a total of  449 patients were identi-
fied to have received postoperative PCA treatment. Epidural PCA 
was administered to 303 (67%) patients with IV PCA adminis-
tered to 146 (33%) patients (Table 1).

Of  the total of  194 patients in the orthopedic clinic, 192 (63.4% 
of  total) had epidural PCA method administered and in the other 

Table 1. Age and Gender Distribution of  Patients Administered Epidural or IV PCA.

Epidural PCA IV PCA

Age
Mean ± SD* 60.70 ± 14.087 48.55 ± 17.040

Median (min-max) 63 (21-95) 50 (12-85)
Gender Male/Female (n/%) 141 (47%)/162 (53%) 52 (36%)/94 (64%)

Patient number 303 (67%) 146 (3%3)

*SD: standard deviation
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surgical clinics, the epidural PCA method was chosen at propor-
tionally higher rates (Table 2).

When the chosen PCA method is assessed in terms of  surgical 
method used, major orthopedic surgery interventions by the or-
thopedic clinic had higher rates of  epidural PCA use compared to 
other surgical operations (Table 3).

When the ASA classification of  epidural and IV PCA patients is 
investigated, there was a high rate of  patients in ASA II operated 
on. Again it was determined that the patient population adminis-
tered epidural PCA comprised the ASA II patient group (Table 4).

When the anesthesia method used during surgery and chosen 
PCA method are investigated, all patients with general anesthesia 
administered were given the IV PCA method. Of  patients given 
regional anesthesia with the epidural method, 0.7% again had IV 
PCA method chosen (Table 5).

When the distribution of  levobupivacaine+fentanyl, only lev-
obupivacaine or only morphine administration for epidural PCA 
patients are investigated, patients administered levobupivacaine + 
fentanyl comprised 99% of  patients administered epidural PCA 
method (Table 6).

The 10 cm visual pain scale (visual analog score-VAS) in the first 
hour was 2.98 ± 2.47 (mean ± standard deviation) for epidural 
PCA patients and 4.23 ± 2.87 for IV PCA patients. In the 3rd 
hour, it was 2.09 ± 1.70 for epidural PCA patients and 2.21 ± 
1.35 for IV PCA patients. By the 12th hour, VAS was 1.81 ± 1.47 
for epidural PCA patients and 1.58 ± 1.06 for IV PCA patients 
(Table 7).

While 103 (44%) patients administered epidural PCA required ad-
ditional medication within the first 24 hours, 47 (32%) patients 
administered IV PCA required additional analgesia in the first 24 
hours (Table 8).

When blood pressure is evaluated, in the 1st hour patients given 
epidural PCA had systolic arterial pressure of  118.67 ± 17.73, 
while IV PCA patients had systolic arterial pressure of  120.57 ± 
19.48. In the 1st hour, epidural PCA patients had diastolic arterial 
pressure of  69.54 ± 11.83 while IV PCA patients had diastolic 
arterial pressure of  72.57 ± 11.37 (Table 9).

When side effects are investigated in terms of  PCA method, while 
266 (88.1%) epidural PCA patients had no side effects, 130 (89%) 
IV PCA patients had no side effects. There were 2 (0.7%) epidural 
PCA patients with pruritis observed with no IV PCA patients 
observed to have pruritis (Table 10).

In the postoperative period when the satisfaction rates of  patients 
with PCA are assessed, 68.3% of  epidural PCA patients were sat-
isfied with the analgesia method, while 15.1% of  IV PCA patients 
were satisfied with their analgesia method.

While 67% of  patients had epidural PCA administered, 33% had 
IV PCA used. The age, gender, ASA class, primary disease for 
surgery, surgery type and duration, anesthesia method, medica-
tion used for postoperative analgesia, amount of  medication 
consumed, time of  administration, bolus VAS values, additional 
analgesia requirement in the postoperative 24 hours, blood pres-
sure, heart rate, respiratory rate, side effects and patient satisfac-
tion were evaluated. It was determined that epidural PCA was 
more commonly used and in spite of  some side effects (nausea-
vomiting, pruritis, etc.) of  the epidural and IV PCA protocols 
administered for postoperative analgesia, we believe it is a reliable, 
effective method increasing satisfaction.

Discussion

A total of  449 patients were administered postoperative PCA 
treatment. While 67% of  patients were given epidural PCA, 33% 
were given IV PCA.

The superiority of  IV PCA and epidural PCA administration 
for postoperative pain treatment compared to conventional re-
quested analgesia administration is indisputable. Additionally, the 
effects of  both PCA methods on surgical morbidity, patient qual-
ity of  life, recovery quality and patient satisfaction are still being 
researched today. When studies comparing epidural analgesia with 
systemic analgesia in different surgical interventions are investi-
gated, it appears there is still insufficient data to make a judgment 
on which of  the two methods is superior. Additionally, epidural 
analgesia is stated to ensure superior analgesia for all surgery types 
both at rest and when mobile compared to systemic opioid use 
with IV PCA [10-13].

In light of  this knowledge, though globally IV PCA is a common-
ly used postoperative analgesia administration, it appears epidural 

Table 2. Distribution of  Epidural or IV PCA Patients According to Clinic.

Clinic Epidural PCA
Number (percent)

IV PCA
Number (percent))

General Surgery 71 (23.4%) 54 (37%)
Ear. nose and throat 0 42 (28.8%)

Ortopedics 192 (63.4%) 2 (1.4%)
Urology 25 (8.3%) 22 (15.1%)

Neurosurgery 1 (0.3%) 7 (4.8%)
Hand surgery 2 (0.7%) 1 (0.7%)
Plastic surgery 2 (0.7%) 10 (6.8%)
Chest surgery 10 (3.3%) 8 (5.5%)

Total 303 (100%) 146 (100%)
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PCA administration is superior in terms of  analgesia quality. As 
the epidural catheterization which is the basis of  epidural PCA 
administration is a more invasive procedure it requires a more 
experienced administrator, and though complications and side 
effects are rare it may lead to life-threatening results leading to 
debates on its superiority [10, 11].

In our study we found that at our hospital the number of  epidural 
PCA administrations in the Pain Unit was greater than the num-
ber of  IV PCA administrations. This situation does not comply 
with the information that in the majority of  developing countries 

IV PCA is routinely used [4]. Currently systemic opioid use is very 
common with IV PCA administration. Though the commonly 
chosen medication is morphine, morphine use with PCA requires 
that patients be monitored for 8 to 24 hours in the postoperative 
period for respiratory depression [13]. As surgical clinics cannot 
abide by this condition in our hospital, instead of  classic opioids 
the atypical opioid of  tramadol, which causes less respiratory de-
pression, is chosen for IV PCA administration in our clinic.

Previous studies have proposed that PCA increases patient satis-
faction and reduces postoperative analgesic requirements [14-16]. 

Table 3. Rates of  Surgical Methods used for Epidural and IV PCA Patients.

Epidural PCA IV PCA
SURGERY number(%) Laparotomy 88 (29%) 65 (44.5%)

Major orthopedic 159 (52.5%) 25 (17.1%)
Extremity surgery 30 (9.9%) 7 (4.8%)

Debridement 2 (0.7%) 4 (2.7%)
Vertebral surgery 1 (0.3%) 15 (10.3%)

Breast surgery 12 (4%) 13 (8.9%)
Thorax surgery 5 (1.7%) 7 (4.8%)
Neck dissection 3 (1%) 4 (2.7%)
Multiple trauma 3 (1%) 2 (1.4%)
Rectal surgery 2 (1.4%)
Amputation 2 (1.4%)

Total 303 (100%) 146 (100%)

Table 4. ASA Classification of  Patients Administered Epidural or IV PCA.

Epidural PCA IV PCA
ASA classification number(%) I 10 (3.3%) 21 (14.4%)

II 180 (59.4%) 97 (66.4%)
III 112 (37%) 28 (19.2%)
IV 1 (0.3%)

Table 5. Correlation between Anesthesia Method During Surgery and Chosen PCA.

Epidural PCA IV PCA
Anesthesia Method

General 132 (90.4%)
Patient number (%)

Epidural 15 (5%) 1 (0.7%)
General+Epidural 94 (31%) 1 (0.7%)

Combined Spinal Epidural 186 (61.4%) 2 (1.4%)
Spinal 2 (1.4%)

Peripheral Block 1 (0.3%)
General+ Combined Spinal Epidural 7 (2.3%) 2 (1.4%)

General+Peripheral Block 6 (4.1%)

Table 6. Medication used for PCA.

Epidural PCA IV PCA
Medication used

Levobupivacaine+Fentanyl 300 (99%)
Patient number(%)

Levobupivacaine 2 (0.7%)
Morphine 1 (0.3%) 1 (0.7%)
Tramadol 10 (6.8%)

Tramadol+Metamizole Sodium 135 (92.5%)
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Table 7. Assessment of  PCA Method based on Visual Analog Scores (VAS).

Postoperative
VAS (0-10 cm)

Epidural PCA
Mean ± std dev

IV PCA
Mean ± std dev

Median (min-max) Median (min-max)

1st hour 
2.98 ± 2.47 4.23 ± 2.87

2 (0-10) 4 (0-9)

3rd hour
2.09 ± 1.70 2.21 ± 1.35

2 (0-10) 2 (0-6)

12th hour 
1.81 ± 1.47 1.58 ± 1.06

1 (0-8) 1.5 (0-4)

24th hour 
1.58 ± 1.69 1.00 ± 1

1 (0-9) 1 (0-2)

48th hour 
1.50 ± 0.71
1.50 (1-2)

Table 8. Additional Analgesic Medication Requirements Based on PCA Method.

Epidural PCA IV PCA
No additional analgesic administered 200 (66%) 99 (67.8%)

Additional analgesic medication requirement
Patient number(%)

Diclofenac Sodium 71 (23.5%) 28 (19.4%)
Diclofenac Sodium + Tramadol 7 (2.3%) 3 (2.1%)

Paracetamol 8 (2.6%) 6 (4.2%)
Diclofenac Sodium + Paracetamol 3 (1%) 1 (0.7%)

Metamizole 4 (1.3%) 6 (4.2%)
Tramadol 5 (1.7%) 2 (1.4%)
Pethidine 3 (1.0%) 1 (0.7%)

Diclofenac Sodium +Metamizole 2 (0.7%)
Diclofenac Sodium +Pethidine 1 (0.7%)

Given no additional analgesic medication 200 (66%) 99 (68%)
Given additional analgesic 103 (44%) 47 (32%)

Total 303 (100%) 146 (100%)

Table 9. Postoperative Blood Pressure Values of  Epidural and IV PCA Patients.

Postoperative 
blood pressure Epidural PCA IV PCA

Systolic Arterial 
Pressure (mmHg)

Diastolic Arterial 
Pressure (mmHg) 

Systolic Arterial 
Pressure (mmHg) 

Diastolic Arterial 
Pressure (mmHg) 

mean ± std. dev mean ± std. dev mean ± std. dev mean ± std. dev
Median (min-max) Median (min-max) Median (min-max) Median (min-max)

1st hour
118.67 ± 17.73 69.54 ± 11.83 120.57 ± 19.48 72.57 ± 11.37
120 (82-188) 70 (44 - 128) 116 (85 - 203) 70 (48 - 105)

3rd hour 
117.04 ± 15.29 68.21 ± 10.85 115.36 ± 15.87 69.51 ± 14.39
120 (80 - 170) 70 (10 - 93) 113 (82 - 154) 70 (50 - 90)

12th hour 
120.09 ± 15.53 70.18 ± 10.63 109.87 ± 13.73 69.96 ± 11.32
120 (80 - 170) 70 (40 - 100) 110 (80 - 130) 70 (50 - 90)

24th hour
117.73 ± 12.94 70.30 ± 8.09 117.5 ± 15 72.50 ± 12.58
120 (90 - 140) 70 (60 - 80) 120 (100 - 130) 70 (60 - 90)

48th hour 
100 ± 0 60 ± 0

100 (100 - 100) 60(60 - 60)
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Combined spinal epidural anesthesia (CSEA) has advantages such 
as short onset of  effect, and the ability to lengthen the anesthe-
sia duration [17]. In our study of  the Anesthesiology clinic of  
Ankara Numune Training and Research Hospital, for analgesia 
administration with postoperative PCA levobupivacaine was cho-
sen most for the epidural route, with tramadol chosen for the 
intravenous route. While the total levobupivacaine consumption 
per patient with epidural PCA was 156.40 ± 106.26 mg, the to-
tal tramadol consumption by IV PCA patients was identified as 
2688.70 ± 791.35 mg. The median (min-max) consumption of  
levobupivacaine by epidural PCA patients was 150.30 (150-2000), 
while the same tramadol consumption by IV PCA patients was 
2500 (50-3300). The 10 cm visual pain score (visual analog scale 
VAS) in the 1st hour was 2.98 ± 2.47 (mean ± standard devia-
tion) for epidural PCA patients, while it was 4.23 ± 2.87 for IV 
PCA patients. For epidural PCA patients, the VAS scores in the 
3rd, 12th, and 24th hours were 2.09 ± 1.70, 1.81 ± 1.47 and 1.58 
± 1.69, respectively. For IV PCA patients, the VAS scores in the 
3rd, 12th and 24th hours were 2.21 ± 1.35, 1.58 ± 1.06 and 1.00 ± 
1.00, respectively. In our study 103 (44%) patients administered 
epidural PCA required additional medication in the first 24 hours, 
while 47 (32%) IV PCA patients required additional analgesics in 
the first 24 hours.

Though tramadol used with the IV PCA method provides suc-
cessful postoperative pain control, nausea and vomiting are com-
monly observed [18]. Additionally, the use of  local anesthetics 
and opioids with the epidural PCA method provides better an-

algesia with lower opioid dose and less opioid side effects are 
reported compared with tramadol IV PCA administration [14-
16, 19]. In our study, when the administered PCA method is as-
sessed in terms of  side effects, 266 (88.1%) patients administered 
epidural PCA had no side effects observed, while 130 (89%) IV 
PCA patients had no side effects identified. The number of  epi-
dural PCA patients with nausea + vomiting was 8 (2.6%), while 
7 (4.8%) IV PCA patients had nausea + vomiting. Complications 
such as pruritis, respiratory depression, hypotension, numb feet, 
incontinence, fever, headache, sweating, weakness, continuation 
of  motor block, discomfort and pain from urinary catheter, anu-
ria, disorientation and cardiac arrest were observed more rarely in 
the postoperative period.

In our study there were 2 (0.7%) epidural PCA patients with pru-
ritis observed, while no IV PCA patient had pruritis. The life-
threatening respiratory depression linked to medications used 
during PCA administration has a special importance within the 
list of  side effects and complications [11]. The fact that no case 
developed respiratory depression leads to the opinion that our 
protocols are reliable. Operations with PCA used most commonly 
in our hospital were identified as knee and hip prosthesis, cesar-
ean, lower extremity trauma surgery, pain-free birth, GIS surgery, 
multiple trauma surgery, thoracotomy, hysterectomy, laminectomy 
and urogenital surgery. In light of  this knowledge, patients in the 
orthopedic, gynecology and obstetrics and general surgery clin-
ics had PCA treatment applied more often compared to other 
clinics. We believe that basic determinants of  the differences in 

Table 10. Assessment of  Epidural and IV PCA Patients in Terms of  Postoperative Side Effects.

Epidural PCA IV PCA
Side Effects Linked to PCA 

Number(%) None 266 (88.1%) 130 (89%)

Nausea + vomiting 8 (2.6%) 7 (4.8%)
Pruritis 2 (0.7%)

Respiratory depression 1 (0.3%)
Hypotension 3 (1%) 3 (2.1%)
Numb feet 1 (0.3%)

Incontinence 1 (0.3%)
Fever 2 (0.7%) 1 (0.7%)

Vomiting + Headache 1 (0.3%)
Pain 6 (2%)

Motor block 4 (1.3%)
Nausea + vomiting + Headache 1 (0.3%)

Exitus 1 (0.3%)
Sweating 1 (0.3%)
Weakness 1 (0.3%)
Burning 1 (0.3%)
Anuria 1 (0.3%)

Disoriented 1 (0.3%)
Excess sedation 3 (2.1%)

Hypotension + dizziness 1 (0.7%)
Nausea/vomiting + sedation 2 (1.4%)

High liver enzymes 1 (0.7%)
Total 302 (100%) 148 (100%)
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PCA administration between clinics are the surgical procedure 
undergone and the expectation that postoperative pain severity 
will be high and last longer. We found that PCA administration 
was not chosen for operations under the other heading (shoulder 
surgery, extremity amputation, etc.). We believe the reason for this 
is that pain relief  with peripheral nerve blockage techniques and 
single-dose epidural analgesia, not included in the study, may be 
chosen. The study did not separately research and discuss opera-
tions followed by PCA administration because we believe that it is 
appropriate for the anesthesiologist to plan the treatment method 
and protocol based on the patient and conditions and that it is 
necessary for choices to be made in this way. However, we can 
say that epidural PCA administration was mainly chosen in the 
orthopedic, gynecology and obstetrics and plastic reconstructive 
and esthetic surgery clinics. Nausea-vomiting requiring an end to 
postoperative PCA administration was first place among all side 
effects and complications with a rate of  42%. Additionally, other 
side effects and complications identified were pruritis, numb-
ness, urine retention, constipation, confusion and hemorrhage. In 
conclusion, we believe that the epidural and IV PCA protocols 
applied for postoperative analgesia by our clinic are reliable and 
effective [20, 21] methods in spite of  some side effects.

It is proposed that sufficient postoperative pain control is an 
important determining factor of  patient satisfaction. There are 
results in the literature indicating a correlation between patient 
satisfaction and pain levels [22, 23]. Kouki et al., surveyed 345 pa-
tients (125 male and 220 female) who underwent elective surgery 
in a three month period. Of  these patients, 237 had surgical pro-
cedures that create moderate and high levels of  severe pain (major 
orthopedic and gynecological operations, laparotomies and intes-
tinal surgery), and 176 of  these patients had general anesthesia 
± epidural while 61 had only regional anesthesia administered. 
Of  patients administered anesthesia ± epidural 77 (44%) had IV 
PCA, 48 (27%) had epidural bolus at intervals and 51 (29%) had 
epidural PCA. This study by Kouki et al. found that when pa-
tients given PCA are generally examined, they had high satisfac-
tion scores. Ninety six percent of  patients given general anesthe-
sia with epidural PCA or IV PCA stated that if  they required an 
operation in the future they would want to administer the same 
pain treatment technique and 31% of  these patients defined their 
pain treatment as “good” with 65% defining it as “perfect” [22]. A 
study by Gottschalk et al., of  150 adult patients identified that 95 
underwent general surgery, 32 orthopedic surgery and 23 gynecol-
ogy surgery. All patients were given 0.2% ropivacaine + 0.5 mcg/
ml sufentanil with epidural PCA pump with basal rate 6-8 ml/
hour, bolus of  2 ml and lock time of  5 minutes. The satisfaction 
of  88% of  patients was “good” and “very good” when assessed 
by the postoperative pain service. Of  patients 89% reported they 
would choose the same treatment again. This study by Gottschalk 
et al., proposed that there was no correlation between postopera-
tive epidural pain treatment and patient satisfaction and that side 
effects and some problems occurring during pain treatment may 
ensure motivation in postoperative pain care [23]. Similarly in our 
study, high satisfaction rates were found for patients administered 
epidural or IV PCA.

In our study, 162 (53%) patients administered epidural PCA were 
female while 141 (47%) were male. The knowledge that women 
define and describe pain better than men may be explained by 
their earlier introduction to pain due to varying physiological rea-
sons (menstruation, birth, etc.), learning coping techniques for 

pain earlier and tendency to accept pain treatment methods of-
fered to them [24-26]. Additionally due to the higher number of  
women they may be better able to clearly describe their pain and 
have more positive expectations of  preoperative pain [26, 27].

Insufficient postoperative analgesia may be linked to variations 
in analgesic medication requirements, variations in serum medi-
cation levels and delays in administering medication. Traditional 
analgesic regimes may be insufficient to compensate for these 
factors. IV PCA makes administration of  opioids optimal and 
minimizes the effects of  pharmacokinetic and pharmacodynamic 
variations due to personal differences in patients. IV PCA allows 
the administration of  analgesic medication when in pain, and as 
pain reduces more medication is not required. If  excess medica-
tion is given unnecessarily it may cause excess sedation or respira-
tory depression [21]. While insufficient dose with IV PCA may 
cause insufficient analgesia, when excessive doses are requested 
the incidence of  unwanted side effects like respiratory depression 
increases [28].

The majority of  IV PCA devices provide continuous infusion in 
addition to the PCA requested dose. In situations with continuous 
infusion in routine use, continuous analgesia is provided. The use 
of  continuous infusion increases the total analgesic consumption 
and the incidence of  side effects like respiratory depression [29]. 
When IV PCA is compared with traditional analgesic regimes, 
though IV PCA is shown to provide superior postoperative anal-
gesia and increase patient satisfaction, there is insufficient data on 
whether IV PCA provides any economic benefit [5]. A meta-anal-
ysis (including 55 studies and 2023 patients) found that IV PCA 
provided better analgesia and better patient satisfaction compared 
to traditional methods, but that the IV PCA group consumed 
more opioids and had greater incidence of  pruritis [5]. Though 
there is no evidence that IV PCA use reduces hospital stays, it 
reduces nursing time compared to intramuscular injections and 
thus it is reported that less capable personnel can work in surgical 
and internal medicine clinics [30].

When the results of  correlations of  IV PCA with patient satisfac-
tion are assessed, it provides important advantages, with patients 
more likely to choose IV PCA compared to other traditional 
methods of  analgesic administration (intravenous, intramuscular 
or subcutaneous). IV PCA provides patient satisfaction with an-
algesia at the highest level and ensures patient control without 
requesting analgesics from nurses [32].

Compared with opioid administration with traditional methods 
(intravenous, intramuscular or subcutaneous), there is no differ-
ence in the incidence of  unwanted effects due to opioids admin-
istered with IV PCA. The rates of  respiratory depression related 
to IV PCA are low (<0.5%) and are not greater when compared 
with traditional methods or neuraxial opioids [33]. The factors 
related to respiratory depression with IV PCA are reported to 
include continuous infusion, advanced age, administration with 
sedative or hypnotic agents and accompanying pulmonary disease 
(like sleep apnea) [29, 33].

Tramadol is a synthetic opioid with weak µ-agonist activity and is 
a re-uptake inhibitor of  serotonin and norepinephrine. Though 
the analgesic effect of  tramadol is mainly through central mecha-
nisms, it has peripheral local anesthetic properties [34]. Tramadol 
is effective to resolve moderate levels of  postoperative pain and 
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the analgesic efficacy is equivalent to 650 mg aspirin + 60 mg 
codeine or 400 mg ibuprofen [35]. The advantages of  tramadol 
for postoperative analgesia is that it does not cause respiratory 
depression, major organ toxicity, does not reduce gastrointesti-
nal motility and has less potential for abuse [36]. Side effects of  
tramadol (incidence 1.6-6.1%) are dizziness, numbness, sweating, 
nausea, vomiting, dry mouth and headache [35].

A variety of  neuraxial and peripheral analgesic techniques can be 
used for effective treatment of  postoperative pain. Generally an-
algesia with epidural techniques provides better results than sys-
temic opioids [37]. The use of  these techniques may reduce mor-
bidity and mortality [38, 39]. However, there are risks involved in 
these techniques and the harm-benefit ratio should be assessed on 
an individual basis.

Analgesia administered by epidural catheter is a reliable and ef-
fective method for treatment of  acute postoperative pain [40]. 
Postoperative epidural analgesia provides superior analgesia than 
systemic opioids [40, 41]. Compared with systemic opioids, com-
bined epidural as a part of  the general anesthetic technique with 
intraoperative epidural use ensures less pain and more rapid pa-
tient recovery in the period immediately after surgery [42]. In con-
clusion, this retrospective study of  the anesthesiology and reani-
mation clinic at Ankara Numune Training and Research Hospital 
determined that epidural PCA was more commonly used and that 
in spite of  some side effects (nausea-vomiting, pruritis, etc.) of  
epidural and IV PCA protocols used for postoperative analgesia, 
we believe they are reliable and effective methods that increase 
satisfaction.
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