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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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operaciuli Carevis Semdeg yvela pacients Cau-
tarda analuri arxis da swori nawlavis qso-
vilebis morfologiuri kvleva am ukanasknelTa 
nekrozis siRrmis Sefasebis mizniT.
maRalsixSiruli eleqtroqirurgiis aparatis 

“ERBE ICC 200” gamoyenebisas qsovilebis gakveTa 
xorcieldeboda koagulaciuri nekrozis fenis 
warmoqmniT, romlis sisqe Seadgenda 0,113-0,457 
mm-s, maRalsixSiruli eleqtroqirurgiis aparat-
is “ЭФА” gamoyenebisas warmoiqmneboda koagulaci-
uri nekrozis fena, sisqiT 0,074-0,434 mm, eleqtro-
qirurgiuli aparatis “KLS Martin” gamoyenebisas 

ganakveTis kideze warmoiqmneboda koagulaciuri 
nekrozis Txeli fena, sisqiT 0,053-0,333 mm, radio-
talRuri mowyobiloba “Surgitron”-is gamoyenebas 
ki mosdevda ganakveTis kideze koagulaciuri nek-
rozis Txeli, 0,037-0,297 mm sisqis fenis warmoqmna.
zemoaRniSnuli Tanamedrove radio- da eleqtro-

qirurgiuli teqnologiebis gamoyeneba, qso-
vilebze minimaluri da umniSvnelo gavlenis 
saSualebiT amcirebs operaciis xangrZlivo-
bas, postoperaciuli tkivilis sindromis in-
tensiurobas da pacientebis reabilitaciis 
vadebs.

COMPARISON OF THE PATIENT-CONTROLLED EPIDURAL  AND
INTRAVENOUS ANALGESIA AFTER OPEN COLORECTAL SURGERY: 

A RANDOMIZED CONTROLLED TRIAL

Agdgomelashvili I., Mosidze B., Merabishvili G., Demetrashvili Z.

Tbilisi State Medical University; High Technology Medical Center, University Clinic, Georgia 

Colorectal surgeries are associated to severe postoperative 
pain, long hospital stays and prolonged recovery time. Postoper-
ative analgesia is one of main parameter in patient management. 
It has an impact on respiratory, cardiovascular and endocrine 
systems [1,2]. Considering all these, adequate perioperative 
analgesia shows an improvement in clinical outcomes, avoids 
complications, reduces hospital stay and because of all these pa-
rameters increases patient’s satisfaction rate [3-7].

Choosing the best option of analgesia for colorectal surgeries 
still remains the task of different discussions and trials, because 
it is difficult to achieve adequate analgesia considering all ad-
verse effects, risks and benefits of each method. It depends on 
multiple factors [8]. Intravenous analgesia (IVA) with opioids 
and epidural analgesia (EA) are the most popular techniques 
for colorectal surgeries, but patient controlled methods become 
more and more popular during last few years, when the patient 
controls his own analgesia through the use of an electronic con-
troller.

Patient controlled techniques allow patients to self-adminis-
ter small boluses of analgesics, providing better titration and 
enhancing responsiveness in analgesic requirements [9-11]. 
Patient-controlled analgesia has been proposed as a safe and ef-
fective technique for postoperative analgesia and is considered 
to be the “gold standard” for pain relief after major surgeries 
[12,13].

During intravenous patient-controlled analgesia (IVPCA) 
with opioids, when the patient needs more analgesia, he pushes 
a button and will receive a predetermined small dose of opioid 
into the venous line. Opioids via IVPCA gives us ability to im-
prove analgesia level compared to nurse-delivered IM opioids, 
while the risks of sedation, hypoventilation and nausea are al-
most similar [14].

During epidural analgesia local anesthetics are being admin-
istered continuously at a rate set by clinician and also bolus doses 
according to patient’s requirements through the catheter-which is 
placed in the epidural space [15]. It is thought to reduce the sympa-
thetic stress response associated with surgery. Also, it has potential 
benefits which include earlier gastrointestinal recovery [16] de-
creased respiratory and cardiovascular complications [17, 18].

Patient-controlled epidural analgesia and intravenous analge-
sia methods, both use the agents, which have good analgesic 
characteristics. The goal of this study was to determine the benefits 
and side effects of each method. Intravenous analgesia (IVA) with 
opioids PCEA seems to have less side effects which are associated 
to opiates, for example respiratory complications and sedation (de-
lays patient activation and early recovery), while it can reach ex-
cellent analgesia [19]. But it is invasive procedure, needs special 
high-level skills and it is more expensive as well [20].

It should be mentioned, that education of patients regarding 
the objectives and potential risks of pain therapy is an impor-
tant aspect of pain management, that can lead to improved post-
operative analgesia. [21,22]. Preparing patients with accurate 
information as to what to expect postoperatively, including a 
possible level of postoperative discomfort and the availability 
of effective medication, may improve postoperative satisfaction 
and overall compliance with the initial pain control plan. [23,24]

The increasing use of minimally invasive techniques and fast 
track protocols have questioned the position of patient-con-
trolled epidural analgesia as the optimal method of pain man-
agement after major abdominal surgery. We therefore performed 
a prospective randomized study in adult patients undergoing 
colorectal surgeries to compare the effectiveness on pain and 
safety of two techniques of anesthesia and analgesia: combined 
epidural analgesia and general anesthesia followed by postoper-
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ative PCEA - using Ropivacaine, or general anesthesia followed 
by PCA with intravenous Morphine. Second, we evaluated the 
effect of these techniques on mental status and complications, 
including gastrointestinal, respiratory, and hemodynamic func-
tions.

Material and methods. We were performing this prospective 
randomized study during 22 months, from September 2018 to 
June 2020, after institutional review board of Tbilisi State 
Medical University (Tbilisi Georgia) and High Technology 
Medical Center, University Clinic (Tbilisi, Georgia) ethics 
committee, to evaluate the efficacy of two common analgesic 
techniques: patient-controlled epidural analgesia and patient-
controlled intravenous analgesia in patients undergoing open 
colorectal surgeries. We included patients, who underwent 
different types of emergency, or elective open colorectal 
surgeries and observed their postoperative period. These pa-
tients were randomly allocated into two groups: an Epidural 
PCA group receiving an epidural infusion of Ropivacaine 
(Naropin) 0.2% at a rate of 6-10ml/hr, and an IVPCA group 
receiving an intravenous infusion of Morphine at a rate of 
1mg, lockout time interval of 10 min and 4 hours limit of 
20mg as the default program. The randomization (by sim-
ple random sampling) of patients to each of the two groups 
described above was done before the surgical intervention. 
The assignment of patients to the specific groups was per-
formed by the clinical manager not involved in the surgi-
cal procedures. Both groups were similar by preoperative 
(sex, age, body mass index, tobacco use, American Society 
of Anesthesiologists risk groups, comorbidities) and intra-
operative factors (operation time, incision size). Inclusion 
criteria were age 22 years and above, American Society of 
Anesthesiologists status I, II, or III, open colorectal sur-
geries performed by the same team of surgeons, normal 
preoperative mental status (8 scores) and patient’s ap-

proval to participate in the study. Exclusion criteria were 
patients younger than 22 years, an ASA grade 4-5, mental 
status less than 8 points according to the test of abbreviated 
mental status (AMST), a patient’s preference for either anal-
gesia method, or a patient’s refusal to participate in the study. 
Interventions we did in postoperative period was intravenous 
patient-controlled analgesia with Morphine, compared with epi-
dural analgesia using patient-controlled epidural analgesia with 
Ropivacaine. 

In both groups general anesthesia followed with routine pro-
tocol for colorectal surgeries. Induction with 5mg Midazolam, 
2-3 mg/kg Propofol, 1-2mcg/kg Fentanyl, 0,5 mg/kg Rocuroni-
um, mechanical ventilation with low flow anesthesia maintained 
with Sevoflurane and Rocuronium. In IVPCA group, analgesia 
was provided by 1-1,5mcg/kg Fentanyl before skin incision and 
bolus doses of 0.2-0.4mcg/kg when necessary. In postoperative 
ward analgesia was given initial dose 10mg intravenous mor-
phine and later with pump 1mg, lockout time interval of 10 min 
and 4 hours limit of 20mg as the default program. Each patient 
pushed a PCA button to allow self-administration of analgesics, 
when needed. In PCEA group, an epidural catheter was placed 
at the level T9-T11 before surgery and epidural analgesia was 
obtained by continuous intraoperative infusion of 0.2% ropiva-
caine. It was followed by postoperative administration of 0.2% 
ropivacaine provided with PCEA pump programmed to deliver 
3, or 5 ml bolus with lockout interval of 15 min and background 
infusion of 5ml/h. From third to fourth postoperative day, anal-
gesia was stopped in both groups.

For successful implementation of patient-controlled analge-
sia techniques patient’s adequate preoperative mental status is 
crucial, which was attentively assessed according to Abbrevi-
ated Mental Test scores during preoperative consultation, before 
placing the patient in each group. Patients were asked to answer 
8 questions and each question had one point (Table 1).

Table 1. Abbreviated Mental Status Test
Birth Date 1

Age 1
What time is it? 1

Year 1
Name of the clinic 1
Count from 30 to 1 1
Name of his doctor 1

Name of the Prime-Minister 1

Pic. 1. Visual Analog Scale



	
Georgian Medical News  
No 9 (318) 2021

© GMN 21 

Table 2. Comparison of the two treatment groups for preoperative factors

Characteristic PCEA Group (n=65) IVPCA Group
 (n=65) P Value

Average age
Gender:

Male
Female

ASA Score:
ASA I
ASA II
ASA III

Comorbidity:
Diabetes Mellitus

Cardiovascular disease
BMI (mean)

Smoke
Alcohol

60±14

27
38

3
60
2

12
45

25,13± 3,31
20
12

63±12

31
34

2
58
5

8
40

26,55±6,29
26
17

0.19

0.60

0.65
0.76
0.44

0.47
0.46
0.11
0.36
0.40

ASA-American Society of Anesthesiologists; BMI-Body mass index

The analysis of the data consisted of comparing the IVPCA to 
PCEA groups on all postoperative variables such as pain control 
and patient satisfaction.

The intensity of postoperative pain in each case was assessed 
with visual analogue rating scale (VAS), which is from 0 (no 
pain) to 10 (the worst pain). These scores were described and 
noted three times a day, at 9am, 3pm and 9pm during 5 postop-
erative hospital stay days (Pic. 1).

Fig. 1. VAS scores during 5 postoperative days

Postoperative evaluation scales included also patient’ satisfaction 
scores with pain control. An overall satisfaction score according to 
postoperative analgesia from 0 (lowest satisfaction) to 5 (highest 
satisfaction) was recorded on the fifth postoperative day.

Descriptive statistics methods were used to characterize each 
variable. Comparison of continuous variables was performed by 
independent samples t-test or the Mann-Whitney U test accord-
ing to the normality of the variables. Categorical variables were 
evaluated by two-tailed Chi-square test or Fisher’s exact test 
where appropriate. The threshold for statistical significance was 
set to P<0.05. Statistical tests were performed by IBM SPSS sta-
tistics package v23.0 (IBM Corporation, Armonk, New York). 

Results and discussions. From September 2018 to June 
2020 170 patients underwent open colorectal surgeries in our 
clinic. 15 patients were ASA IV-so they were not place in 
our study, also 10 patients rejected to take part in our study 
and 15 patients were less than 22 years, or more than 72y. 
Among these patients 130 were randomized in two groups 
equally (65 patients in each group). All of these patients un-
derwent the allocated operations. The data of this investiga-
tion was analyzed in this article. 65 patients’ data (27 males, 38 
females, age range 23-75) - whose postoperative period and pain 
was managed through PCEA, were matched with 65 patients’ 
data (31 male, 34 female, age range 23-75) - whose postopera-
tive period and pain was managed with IVPCA. There were no 
significant differences by demographic and preoperative factors 
between the groups (Table 2).

At the same time intraoperative factors - like operation time 
and incision size, in these two groups were also similar consid-
ering that all of these operations, in both groups were performed 
with open surgery method by the same 3 surgeons, who were 
well experienced in colorectal surgeries (Table 3).

The data, which included pain assessment according to the 
visual analogue scale, three times a day (9am, 3pm, 9pm), were 
averaged for each day such that the analyses evaluated for differ-
ences between postoperative days 1,2, 3, 4 and 5 (Fig. 1).

There was quit high rate of patient satisfaction with postop-
erative pain control for the study patients. Only 6 patients (5%) 
rated their satisfaction at less than 3, the neutral point, on the 
rating scale of satisfaction, which ranged from 0 (lowest satis-
faction to 5 (highest satisfaction). Patients in this study reported 
a high rate of satisfaction with the PCA modality of postopera-
tive pain control (as reflected by a median score of 4 on the 1-5 
scale), regardless of whether the PCA was given epidurally or 
intravenously (Table 4).

Table 3. Intraoperative factors in two analgesia groups

Characteristics PCEA (n=65) IVPCA (n=65) P value

Operation time, min  168(41)  159(37)  0.19

Incision size, cm 27(4)  26(7)  0.32

Data are expressed as mean (SD)
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Conclusions. Our study demonstrates, that both analgesia 
techniques in colorectal surgery patients, IVPCA and PCEA, 
resulted in high levels of satisfaction (as reflected by a median 
score of 4 on the 1-5 scale), and provided effective manage-
ment of postoperative pain. There were no differences in the 
pain scores on the postoperative visual analogue scales, anal-
gesic requirements and satisfaction score between groups. This 
indicates that IVPCA and Epidural PCA are equally effective 
to control the postoperative pain after open colorectal surgery, 
which suggests that IVPCA may be used instead of Epidural 
PCA because of invasiveness of this procedure.
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Table 4. Patients’ postoperative satisfaction rate

Likerts scale
PCEA group

n=65
IVPCA group

n=65
P Value

1 (very dissatisfied) 0 (0) 0 (0)

2 (dissatisfied) 4 (6.2%) 2 (3.1%) 0.68

3 (unsure) 3(4.6%) 4(6.2%) 0.70

4 (satisfied) 35(53.8%) 31(47.7%) 0.60
5 (very satisfied) 23(35.4%) 28(43%) 0.47
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SUMMARY

COMPARISON OF THE PATIENT-CONTROLLED EPI-
DURAL AND INTRAVENOUS ANALGESIA AFTER 
OPEN COLORECTAL SURGERY: A RANDOMIZED 
CONTROLLED TRIAL

Agdgomelashvili I., Mosidze B., Merabishvili G., 
Demetrashvili Z.

Tbilisi State Medical University; High Technology Medical 
Center, University Clinic, Georgia 

The goal of this study was to evaluate the efficacy of two com-
mon analgesic techniques: patient-controlled epidural analgesia 
(PCEA) and patient-controlled intravenous analgesia (IVPCA) 
in patients undergoing open colorectal surgeries. 130 patients 
were randomized in two groups: group I – n=65 (27 males, 38 
females, age range 23-75) - whose postoperative period and pain 
was managed with PCEA; group II – n=65 (31 male, 34 female, 
age range 23-75) - whose postoperative period and pain was 
managed with IVPCA. There were no significant differences by 
demographic and preoperative factors between the groups. The 
study demonstrates, that both analgesia techniques in colorec-
tal surgery patients, IVPCA and PCEA, resulted in high levels 
of satisfaction (as reflected by a median score of 4 on the 1-5 
scale), and provided effective management of postoperative 
pain. There were no differences in the pain scores on the postop-
erative visual analogue scales, analgesic requirements and sat-
isfaction score between groups. This indicates that IVPCA and 
Epidural PCA are equally effective to control the postoperative 
pain after open colorectal surgery.

Keywords: PCEA, IVPCA, Colorectal surgery.

РЕЗЮМЕ 

СРАВНИТЕЛЬНАЯ ОЦЕНКА ЭФФЕКТИВНОСТИ 
КОНТРОЛИРУЕМЫХ ПАЦИЕНТОМ ЭПИДУРАЛЬ-
НОЙ И ВНУТРИВЕННОЙ АНАЛЬГЕЗИЙ ПОСЛЕ 
ОТКРЫТОЙ КОЛОРЕКТАЛЬНОЙ ОПЕРАЦИИ: РАН-
ДОМИЗИРОВАННОЕ КОНТРОЛИРУЕМОЕ ИССЛЕ-
ДОВАНИЕ

Агдгомелашвили И.З., Мосидзе Б.А., 
Мерабишвили Г.М., Деметрашвили З.М.

Тбилисский государственный медицинский университет; 
Центр высоких технологий, Университетская клиника, 
Грузия

Цель исследования – оценка эффективности двух распро-
страненных методов обезболивания: контролируемых па-
циентом эпидуральной (PCEA) и внутривенной анальгезий 
(IVPCA) после открытых колоректальных операций. 130 па-
циентов рандомизированы в две группы: группа I – n=65 (27 
мужчин, 38 женщин, возраст 23-75 лет), у которых в после-

операционном периоде боль купирована с помощью PCEA; 
II группа – n=65 (31 мужчина, 34 женщины, возраст 23-75 
лет), у которых в послеоперационном периоде боль купи-
ровали с помощью IVPCA. Между группами существенных 
различий по демографическим и предоперационным факто-
рам не выявлено. Установлено, что у пациентов после коло-
ректальной хирургии оба метода обезболивания  - IVPCA и 
PCEA, имели положительный результат, что отражено сред-
ним баллом 4 по шкале от 1 до 5 и обеспечили эффективное 
лечение послеоперационной боли. Cогласно послеопераци-
онным визуальным аналоговым шкалам, различий в показа-
телях интенсивности боли, потребности в обезболивающих 
препаратах и уровне удовлетворенности между группами не 
выявлено. Следует заключить, что IVPCA и эпидуральная 
PCEA одинаково эффективны для контроля боли после от-
крытой колоректальной операции. 

reziume

pacientis mier kontrolirebadi epiduruli da 
intravenuri analgeziebis Sedareba Ria kolo-
reqtuli qirurgiis Semdeg: randomizirebuli 
kontrolirebadi kvleva
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kvlevis mizans warmoadgenda koloreqtuli 

operaciebis Semdeg analgeziis ori teqnikis: 
pacientis mier kontrolirebadi epiduruli da 
intravenuri analgeziebis efeqturobis Sefaseba.
130 pacienti randomizirebuli iyo 2 jgufad: 

I  jgufSi - n=65 (27  mamakaci, 38 qali, asakobrivi 
diapazoni 23-75 w.) postoperaciul periodSi tki-
vilis marTva ganxorcielda pacientis mier kon-
trolirebadi epiduruli analgeziiT; II  jgufSi 
- n=65 (31 mamakaci, 34  qali, asakobrivi diapazoni 23-
75 w.) postoperaciul periodSi tkivilis kupire-
ba moxda pacientis mier kontrolirebadiintra-
venuri anesTeziiT. jgufebs Soris mniSvnelovani 
gansxvaveba demografiul da preoperaciul faq-
torebSi ar dafiqsirda. koloreqtuli qirur-
giis Semdeg orive analgeziis teqnikis SemTx-
vevaSi gamovlinda pacientebis kmayofilebis 
maRali maCvenebeli (4  qula 5-quliani skaliT) 
da postoperaciuli tkivilis efeqturi marT-
vis maCvenebeli. vizualuri analogiuri skalis 
mixedviT jgufebs Soris tkivilgamayuCeblebis 
moTxovnilebaSi da pacientebis kmayofilebis 
maCveneblebSi gansxvavebebi ar dafiqsirda, rac 
miuTiTebs, rom koloreqtuli qirurgiis Semdeg 
orive analgeziis teqnika Tanabrad efeqturia 
postoperaciuli tkivilis marTaSi.


