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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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BASIC PRINCIPLES OF THE CONCEPT OF ACCELERATED POSTOPERATIVE 
RECOVERY AFTER SUBTOTAL COLECTOMY
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Abstract.
Background: Enhanced Recovery After Surgery (ERAS) 

programs, first proposed by Henrik Kehlet in the 1990s, have 
become an important component of modern perioperative care. 
Their principal aims are to reduce the physiological stress of 
surgery, minimize postoperative complications, and accelerate 
functional recovery.

Objective: To evaluate the feasibility and perioperative 
outcomes associated with implementation of ERAS principles 
in patients undergoing surgery for chronic colostasis.

Methods: A prospective, non-randomized, single-center 
observational study was conducted in 280 patients with 
decompensated chronic colostasis. According to the clinical 
indications, patients underwent subtotal colectomy, resection of 
a dolichosigmoid colon, or colopexy with Bauhin's valve plasty. 
An ERAS-based, disease-adapted perioperative pathway was 
used, incorporating multimodal analgesia, perioperative fluid 
management, early mobilization, early enteral nutrition, and 
early removal of urinary catheters and drains when clinically 
appropriate. Because of the severe and prolonged accumulation 
of intestinal contents characteristic of chronic colostasis, 
mechanical bowel preparation was deliberately retained as a 
disease-specific modification of the standard ERAS pathway. 
Outcomes were assessed descriptively, including postoperative 
complications, mortality, intestinal recovery, and length of 
postoperative hospital stay.

Results: Subtotal colectomy was performed in 183 (65.36%) 
patients, dolichosigmoid resection in 70 (25.0%), and colopexy 
with Bauhin's valve plasty in 27 (9.64%). Laparoscopic 
procedures accounted for 105 (37.5%) cases and open 
procedures for 175 (62.5%) cases. Postoperative complications 
occurring within 14 days were reported in 9 (3.22%) patients. 
Overall mortality was 1.07% (3 patients). Intestinal peristalsis 
was restored by postoperative day 2 in 258 (92%) patients. The 
mean postoperative hospital stay was 11 days; the median was 7 
days (range, 7–13 days).

Conclusions: Implementation of an ERAS-based, disease-
adapted perioperative pathway in patients undergoing surgery 
for chronic colostasis was feasible and was associated with a 
low observed rate of postoperative complications and mortality. 
Because this was a non-randomized observational study without 
a comparison group, these findings should be interpreted as 
descriptive and do not establish that ERAS-based management 
is superior to conventional perioperative care.

Key words. Enhanced recovery after surgery, accelerated 
postoperative recovery, subtotal colectomy, chronic colostasis.
Introduction.

Postoperative recovery after major abdominal surgery is 
influenced by the magnitude of the surgical stress response, 

perioperative pain, fluid and electrolyte disturbances, delayed 
gastrointestinal function, immobility, and other factors. Despite 
improvements in antimicrobial therapy, minimally invasive 
surgery, anesthesia, and perioperative monitoring, postoperative 
complications remain an important clinical problem [1,2]

The concept of Enhanced Recovery After Surgery (ERAS), 
developed and subsequently promoted by Henrik Kehlet and 
other investigators, introduced a multimodal approach intended 
to attenuate the physiological stress response to surgery and 
facilitate earlier recovery [3]. 

The concept incorporates coordinated interventions throughout 
the preoperative, intraoperative, and postoperative periods. 
These include patient education, optimization of comorbidities, 
appropriate nutritional management, avoidance of unnecessary 
fasting and bowel preparation when appropriate, multimodal 
analgesia, rational fluid therapy, minimization of surgical trauma, 
prevention of hypothermia and thromboembolic complications, 
early removal of unnecessary tubes and catheters, early enteral 
nutrition, and early mobilization [4,5]. 

ERAS principles have subsequently been incorporated into 
colorectal surgery and have been associated with shorter hospital 
stays and favorable perioperative outcomes in appropriately 
selected patients [6]. 

However, implementation should not be regarded as a rigid 
collection of mandatory interventions. Individual components 
may require modification according to the patient's disease, 
the planned operation, institutional resources, and the clinical 
judgment of the multidisciplinary team.

Patients with chronic colostasis represent a particular surgical 
population. Severe and prolonged impairment of colonic 
evacuation may be accompanied by substantial accumulation 
of intestinal contents and marked alterations in bowel function. 
For this reason, some conventional ERAS recommendations 
may require disease-specific modification. In particular, we 
retained mechanical bowel preparation in the present cohort 
because of the specific characteristics of chronic colostasis and 
the technical requirements of the planned colorectal procedures.

The aim of this study was to evaluate the feasibility and 
perioperative outcomes of implementing an ERAS-based, 
disease-adapted perioperative pathway in patients undergoing 
surgery for chronic colostasis.
Materials and Methods.
Study design and patient population:

During 2010–2023, 280 patients with chronic colostasis 
underwent planned surgical treatment at our institution. The 
study was prospective, non-randomized, and single-center. 
There was no conventional-care comparison group. The decision 
to operate and the type of surgical procedure were based on 
clinical findings, diagnostic evaluation, and the underlying 
anatomical and functional disorder.
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The median age was 58 years (range, 39–75), median body 
weight was 66 kg (range, 53–78), and median body mass index 
was 23.1 kg/m² (range, 20.6–27.2).
Preoperative assessment and patient education:

Patients underwent comprehensive outpatient assessment, 
including surgical and anesthesiological evaluation and 
consultation with other specialists when indicated. On 
admission, patients received written information describing the 
planned investigations, operation, perioperative management, 
possible postoperative complications, and the patient's role in 
recovery. The purpose of this education was to reduce anxiety 
and promote active participation in respiratory exercises, 
mobilization, and postoperative self-care.

Preoperative investigations included clinical and biochemical 
laboratory testing, blood group and Rh determination, 
urinalysis, electrocardiography, radiography, gastroscopy, and 
colonoscopy as clinically indicated. Respiratory function was 
assessed using forced vital capacity, forced expiratory volume 
in one second, the FEV1/FVC ratio, peak expiratory flow, and 
maximum voluntary ventilation. According to the ASA physical 
status classification, 161 (57.5%) patients were classified as 
ASA II, 92 (32.86%) as ASA III, and 27 (9.64%) as ASA IV.
Disease-adapted ERAS protocol:

The perioperative pathway was based on ERAS principles but 
was adapted to the specific clinical characteristics of chronic 
colostasis. We therefore did not consider every classical ERAS 
recommendation to be universally applicable to this patient 
population.

Mechanical bowel preparation was performed in all patients. 
This was a deliberate disease-specific modification because 
severe chronic colostasis may be associated with prolonged 
accumulation of intestinal contents and incomplete evacuation. 
Mechanical preparation was intended to reduce fecal loading 
and facilitate surgical manipulation. Accordingly, the present 
protocol should be described as an ERAS-based, disease-
adapted pathway rather than as strict adherence to an unmodified 
standard ERAS protocol [7].

Patients were instructed to discontinue solid food 6–8 hours 
before surgery. Fluid intake was restricted during the final 2 
hours before surgery, with a maximum volume of approximately 
200 mL during this period. These restrictions were adopted 
because of concern regarding delayed gastric emptying and 
aspiration risk in patients with severe chronic colostasis.

Patients at increased risk of thromboembolic complications 
received low-molecular-weight heparin prophylaxis 12 hours 
before surgery when not contraindicated. Broad-spectrum 
antimicrobial prophylaxis was administered approximately 1 
hour before skin incision. Sedative premedication was avoided 
unless clinically indicated.
Anesthesia and intraoperative management:

Anesthetic risk was assessed according to the ASA physical 
status classification. Combined general and epidural anesthesia 
was used in 109 (38.9%) patients. The epidural catheter was 
inserted at the thoracic level according to the planned anesthetic 
technique. General anesthesia included sevoflurane and 
systemic opioids when required, particularly during the most 
traumatic stages of surgery. The use of long-acting opioids was 

subsequently minimized by incorporating non-opioid analgesics 
into the multimodal analgesic regimen.

Mechanical ventilation was performed using standard 
anesthesia workstations. The median duration of ventilation 
was 120 minutes (range, 60–180). Intraoperative transfusion 
and infusion therapy were individualized according to clinical 
requirements. Erythrocyte mass was administered in 47 (25%) 
patients and fresh frozen plasma in 184 (92%) patients. Mean 
intraoperative crystalloid and colloid volumes were 1750.5 ± 
250.5 mL and 1150.5 ± 505.96 mL, respectively.

The surgical approach was either laparoscopic or open 
according to the patient's condition, the underlying anatomical 
disorder, and the surgeon's experience. Open surgery was not 
considered a violation of the ERAS concept when clinically 
indicated.
Postoperative management:

Patients were extubated immediately after surgery or as soon 
as clinically feasible, generally within the first postoperative 
day. Early mobilization was encouraged. Urinary catheters 
and abdominal drains were removed as soon as clinically 
appropriate. Multimodal analgesia included epidural local 
anesthetic when indicated and non-steroidal anti-inflammatory 
drugs, particularly lornoxicam and ketorolac, with reduced use 
of long-acting opioids such as morphine, trimeperidine, and 
fentanyl.

Epidural catheters were removed on postoperative day 2 in 101 
(36.07%) patients and on postoperative day 3 in 179 (63.93%). 
After epidural catheter removal, paracetamol was used as the 
principal analgesic for 4–5 days, followed by oral analgesics as 
clinically indicated.

Nasogastric drainage was used selectively according to the 
clinical characteristics of the patient and the expected risk of 
gastric retention or regurgitation. 

Perioperative infusion therapy was individualized with the 
aim of avoiding both hypovolemia and unnecessary fluid 
overload. In our patients, the reported perioperative infusion 
rate was approximately 8–10 mL/kg/h. Intravenous infusion 
was discontinued after adequate oral fluid intake had been 
established.

Early enteral intake was initiated when clinically tolerated and 
in the absence of vomiting or evidence of an intra-abdominal 
complication. The protocol allowed small volumes of oral 
nutritional mixtures from the first postoperative day, while 
oral feeding was advanced after clinical and, when indicated, 
radiological assessment.

Patients were encouraged to mobilize from the first 
postoperative day, progressing from sitting to standing and 
walking according to tolerance. Respiratory exercises and 
measures for prevention of thromboembolic complications were 
also continued after surgery.
Outcome measures:

The principal outcome measures were postoperative 
complications, postoperative mortality, postoperative intestinal 
recovery, length of postoperative hospital stay, and readmission. 
Complications were assessed during the first 14 postoperative 
days and classified according to the Clavien–Dindo system 
[8,9]. 
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Statistical analysis:
Statistical analysis was performed using Statistica version 7.1 

(StatSoft, Tulsa, OK, USA). Because the study was prospective, 
non-randomized, single-center, and did not include a comparison 
group, the analysis was descriptive. Continuous variables are 
presented as means and/or medians with ranges, and categorical 
variables are presented as absolute numbers and percentages. 
No between-group hypothesis testing was performed, and 
no comparative P values, relative risks, or weighted mean 
differences were calculated.
Results.

A total of 280 patients underwent surgery for chronic colostasis. 
Subtotal colectomy was performed in 183 (65.36%) patients, 
dolichosigmoid resection in 70 (25.0%), and colopexy with 
Bauhin's valve plasty in 27 (9.64%) patients with pathological 
mobility of the right colon and Bauhin's valve insufficiency.

Laparoscopic procedures were performed in 105 (37.5%) 
patients and open procedures in 175 (62.5%) patients. 

The urinary catheter was removed on postoperative day 1 in 
182 (65%) patients, on day 2 in 85(30.4%) patients, and on day 
3 in 13 (4.6%) patients. 

After surgery, infusion therapy was continued during transfer 
to the intensive care unit, with reported volumes of 2553.5 ± 
523.3 mL of crystalloids and 850.8 ± 215.2 mL of colloids.

The median duration of postoperative ventilatory support 
was 90 minutes (range, 0–240), and the median time from the 
end of surgery to extubation was 140 minutes (range, 45–310). 
Among 109 patients who received combined general–epidural 
anesthesia, 35 (32.1%) were transferred to the intensive care 
unit breathing spontaneously and were extubated within 1 hour 
after transfer.

Early postoperative complications, including upper airway 
obstruction, arterial hypoxemia, hypoventilation, blood pressure 
changes, cardiac rhythm disturbances, oliguria, bleeding, 
hypothermia, impaired consciousness, nausea and vomiting, 
pain, flatulence, and intestinal atony, occurred in 28 (10%) 
patients during the first 3 postoperative days and were managed 
appropriately.

Intestinal peristalsis was detected by postoperative day 2 
in 258 (92%) patients. Postoperative nausea and vomiting 
occurred in 36 (12.86%) patients, and postoperative intestinal 
paresis occurred in 23 (8.21%) patients.

Postoperative complications recorded during the first 14 
postoperative days occurred in 9 (3.22%) patients. Overall 
postoperative mortality was 1.07% (3 patients): one death was 
attributed to pulmonary embolism and two to sudden coronary 
death.

The mean postoperative hospital stay was 11 days, while the 
median was 7 days (range, 7–13 days).
Discussion.

The present study describes the feasibility of implementing 
an ERAS-based perioperative pathway in a cohort of patients 
undergoing surgery for chronic colostasis. The protocol 
incorporated several established ERAS components, 
including structured patient education, multidisciplinary 
perioperative assessment, multimodal analgesia, prevention 
of thromboembolic complications, antimicrobial prophylaxis, 

individualized fluid management, minimization of unnecessary 
opioid exposure, early mobilization, early enteral intake, and 
timely removal of urinary catheters and drains [10]. 

An important feature of the present protocol was its adaptation 
to chronic colostasis. Standard colorectal ERAS pathways 
generally seek to avoid routine mechanical bowel preparation 
and prolonged preoperative fasting. In contrast, we retained 
mechanical bowel preparation in this cohort because severe 
chronic colostasis was associated with prolonged accumulation of 
intestinal contents and because bowel emptying was considered 
important for the planned procedures. This modification should 
therefore be interpreted as a disease-specific adaptation rather 
than as strict adherence to every component of the standard 
ERAS pathway.

The same principle applies to other components of 
perioperative care. ERAS is a multimodal framework rather than 
a requirement to apply every intervention identically to every 
patient. In patients with substantial gastrointestinal dysfunction, 
the timing of oral intake, use of gastric decompression, fluid 
therapy, and other measures may need to be individualized 
according to clinical findings.

The observed postoperative complication rate and mortality 
were low in the present cohort. However, because there was 
no comparison group, these findings cannot demonstrate that 
ERAS-based management reduced complications or hospital 
stay compared with conventional perioperative care. The present 
results therefore provide evidence of feasibility and describe 
observed outcomes rather than establish treatment effectiveness.

The study also has several limitations. It was performed at a 
single institution, was non-randomized, and did not include a 
contemporaneous control group. In addition, the cohort included 
different surgical procedures, and the degree of implementation 
of individual ERAS components may have varied according to 
clinical circumstances. These limitations should be considered 
when interpreting the observed outcomes.

Future prospective comparative studies should evaluate 
whether a disease-adapted ERAS pathway provides advantages 
over conventional perioperative management in patients with 
chronic colostasis, particularly with respect to postoperative 
complications, intestinal recovery, hospital stay, readmission, 
and mortality.
Conclusion.

1. Implementation of an ERAS-based, disease-adapted 
perioperative pathway in patients undergoing surgery for 
chronic colostasis was feasible and was associated with a low 
observed rate of postoperative complications and mortality.

2. Because this was a prospective, non-randomized, single-
center observational study without a comparison group, the 
findings do not establish superiority or causal effectiveness 
of ERAS-based management compared with conventional 
perioperative care.

3. Adaptation of ERAS principles to the specific clinical 
characteristics of chronic colostasis may be necessary, 
particularly with respect to mechanical bowel preparation, 
preoperative fasting, gastrointestinal decompression, and timing 
of enteral intake.

4. Further prospective controlled studies with an appropriate 
comparison group are required to determine the effect of disease-
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adapted ERAS management on postoperative complications, 
hospital stay, readmission, intestinal recovery, and mortality.
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