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Rezumat

Implementarea ERAS intr-un sistem de sandtate afectat de criza:
rezultatele chirurgiei colorectale laparoscopice in Liban

Introducere: Sistemul de sanitate din Liban s-a confruntat cu provocari
semnificative ca urmare a crizelor politice si economice prelungite. In acest
context, ingrijirea chirurgicala cost eficienta este esentiala. Protocoalele
Enhanced Recovery After Surgery (ERAS), adoptate pe scard larga la nivel
global, s-au dovedit a imbunatati recuperarea postoperatorie, a reduce
complicatiile si a scurta durata spitalizarii. in 2023, centrul nostru tertiar a
implementat protocoale ERAS pentru chirurgia colorectala.

Materiale si Metode: Acest studiu a analizat prospectiv 72 de pacienti in cazul
carora s-au practicat interventii chirurgicale colorectale laparoscopice,
elective intre 2023 si 2024. Parcursul ERAS a inclus educatie preoperatorie
standardizata, tehnici minim invazive intraoperatorii cu optimizarea
anesteziel si a hidratarii intravenoase, precum si mobilizare i alimentatie
precoce postoperatorie asociate cu analgezie multimodala cu evitarea
administrarii de opioide. Rezultatele primare au fost durata spitalizarii, rata
complicatiilor g1 frecventa reinternarilor.

Rezultate: Durata mediana a spitalizarii a fost de 4 zile. Ratele de respitalizare
s1 de internare in terapie intensiva au fost scazute, de 1,39% si, respectiv, 2,7%.
Doar 16% dintre pacienti au necesitat morfind postoperator. Mobilizarea si
reluarea alimentatiei orale precoce au fost realizate in aproape toate cazurile,
cu necesar minim de transfuzie de sange (4,17%).

Concluzie: Implementarea ERAS in chirurgia colorectala laparoscopica s-a
dovedit fezabila si a evidentiat rezultate perioperatorii promitatoare, chiar si
in conditiile constrangerilor sistemului de sanatate din Liban. Avand in vedere
designul observational si absenta unui grup de control, nu se pot formula
inferente cauzale. Cu toate acestea, protocolul a fost asociat cu durata scurta
de spitalizare, rate scazute de complicatii si reducerea utilizarii de opioide,
sustinand aplicabilitatea sa in contexte cu resurse limitate.
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Abstract

Introduction: Lebanon’s healthcare system has faced significant challenges due to prolonged political and economic
crises. In this context, cost-effective surgical care is essential. Enhanced Recovery After Surgery (ERAS) protocols,
widely adopted globally, have been shown to improve postoperative recovery, reduce complications, and shorten
hospital stays. In 2023, our tertiary care center implemented ERAS protocols for colorectal surgery.

Materials and Methods: We prospectively analyzed outcomes for 72 patients who underwent elective laparoscopic
colorectal surgery between 2023 and 2024. The ERAS pathway included standardized preoperative education, intra-
operative minimally invasive techniques with optimized anesthesia and fluid management, and postoperative early
mobilization and feeding with multimodal, opioid-sparing analgesia. Primary outcomes were length of hospital stay,
complication rates, and readmissions.

Results: The median hospital stay was 4 days. Readmission and ICU admission rates were low at 1.39% and 2.7%,
respectively. Only 16% of patients required postoperative morphine. Early ambulation and oral intake were achieved
in nearly all cases, with minimal need for blood transfusion (4.17%).

Conclusion: ERAS implementation in laparoscopic colorectal surgery demonstrated feasibility and showed
promising perioperative outcomes, even within the constraints of Lebanon’s strained healthcare system. Given the
observational design and absence of a control group, causal inferences cannot be drawn. Nevertheless, the protocol
was associated with short hospital stay, low complication rates, and limited opioid use, supporting its applicability

in resource-limited settings.

Keywords: ERAS, colorectal surgery, postoperative recovery, low-resource healthcare, patient safety

Introduction

Colorectal surgery represents a cornerstone of
gastrointestinal surgical care, particularly for the
management of colorectal cancer. In recent years,
Enhanced Recovery After Surgery (ERAS)
protocols have revolutionized perioperative care by
standardizing best practices across preoperative,
intraoperative, and postoperative phases. These
evidence-based pathways have been shown to
accelerate recovery, reduce complications, and
shorten hospital stays, while improving patient
satisfaction and reducing healthcare costs.
Optimized perioperative care is now considered
essential in elective colorectal surgery, and inter-
national guidelines support widespread adoption
of ERAS principles (1). The ERAS Society recently
published updated recommendations for periopera-
tive care in elective colorectal surgery, providing
evidence-based guidance on multimodal elements
that optimize recovery (2).

In Lebanon, where the healthcare system
has been severely impacted by economic collapse,
the COVID-19 pandemic, and the Beirut port
explosion, there is a critical need for efficient, high-
impact interventions that improve outcomes

without increasing costs. In this context, ERAS
protocols offer a practical solution by preserving
hospital resources while enhancing surgical
recovery (3). Fast-track programs have already
demonstrated success in improving outcomes follow-
ing colorectal surgery, including reduced morbidity,
shorter hospital stays, and fewer readmissions (4).

Despite global progress, ERAS implementation
remains limited in low- and middle-income
countries due to resource constraints and variability
in infrastructure. This study presents the first
cohort in Lebanon to undergo elective laparoscopic
colorectal surgery under an ERAS protocol, aiming
to assess early outcomes and demonstrate its
feasibility in a resource-limited setting.

Materials and Methods

This prospective analysis included 72 patients who
underwent laparoscopic colorectal surgery between
2023 and 2024 at a tertiary medical center in
Lebanon. Patients included in the ERAS program
and elective laparoscopic colectomy, mainly for
colorectal cancer, met the inclusion -criteria.
Patients who underwent urgent colorectal surgery
(e.g., occlusion or peritonitis), as well as those with
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severe comorbidities requiring planned post-
operative ICU admission, were excluded.

Comprehensive data was collected for each
patient, covering demographic, preoperative, intra-
operative, and postoperative phases.

Patient demographics, including age, sex,
weight, body mass index (BMI), American Society
of Anesthesiologists (ASA) score, and relevant
comorbidities, were collected.

During the preoperative phase, all patients
received structured education and counseling
regarding their hospitalization and the ERAS
protocol, emphasizing active participation in
recovery, and a booklet on patient education for
colorectal cancer surgery was given in Arabic,
English, and French. Nutritional optimization
strategies included preoperative carbohydrate
loading for non-diabetic patients and a patented
Immune-supporting nutritional supplement given
1 week before surgery. Preoperative fasting was 6
hours for solids and 2 hours for liquids, with bowel
preparation performed for left colectomy and colo-
proctectomy, while no preparation was done for right
colectomy. All patients received metronidazole 500
mg every 8 hours 24 hours before surgery.

During the intraoperative phase, all surgeries
were performed using minimally invasive laparo-
scopic techniques, with anesthetic management
including the administration of oxynorm for peri-
operative pain control. Operative stress was
managed with perioperative steroids, and optimal
fluid management strategies were used to maintain
hemodynamic stability. Intra-abdominal drainage
was avoided unless clinically necessary, particularly
for infra-peritoneal anastomoses, where drains were
placed next to the anastomosis. Infection prevention
included a perioperative dose of Ceftriaxone and
metronidazole. Hypothermia was prevented during
induction, surgery, and patient awakening. The
duration of surgery and type of surgery (right colec-
tomy, left colectomy, proctectomy, or Low Anterior
Resection) were noted, along with the need for
stoma diversion, especially in proctectomy. Surgical
techniques were tailored based on tumor location,
such as right colectomy with complete mesocolon
excision for caecal, right colic, and right angle
flexure tumors, and left colectomy with left meso-
colic excision for left angle, left colic and sigmoid
colon, partial mesorectal and complete left meso-
colon excision for high rectal tumors, with a total
mesorectal excision for mid and low rectal tumors.

In the postoperative phase, patients were
encouraged to ambulate within 24 hours, and
prophylactic anticoagulation was administered to

prevent thromboembolic events. Postoperative
antibiotics were given for 48 hours to prevent
infections, and multimodal pain management
included paracetamol, nefopam, antispasmodics,
and antiemetics, with limited morphine use.
Prevention of postoperative ileus involved
encouraging patients to chew, and no nasogastric
tubes were used. Nutrition and hydration were
managed with early oral intake, progressing from
clear fluids to solid foods. Foley catheters were
used perioperatively and typically removed post-
surgery, with timing recorded. Postoperative
complications, including surgical site infections,
ileus, bleeding, and readmissions, were recorded,
along with length of hospital stay. Complications
were classified according to the Clavien-Dindo
classification. ERAS protocol adherence was
assessed as the proportion of protocol elements
fulfilled per patient. Overall compliance was
calculated as a global adherence rate.

A multidisciplinary approach involving nurses
and nutritionists provided patient counseling, and
nutritionists explained post-discharge diet, typically
a low-fiber diet for 2 weeks. Patients were seen in
the outpatient clinic 1 week after discharge for a
detailed physical exam.

Primary outcomes included hospital length of
stay, postoperative complications, and adherence to
the ERAS protocol. Secondary outcomes assessed
included patient mobilization, time to oral intake,
and use of opioid and non-opioid analgesia.

Results

Patient Demographics

The study included slightly more males (55.56%)
than females (44.44%) overall. The majority of our
patients across all groups were treated for neo-
plasm. The vast majority of patients in all groups
had an ASA score > 2, indicating moderate to
severe systemic disease. Regarding co-morbidities,
a significant portion of patients in all groups had a
history of pulmonary issues (44%), and over half of
all patients had a cardiac history. A lower percent-
age of patients had diabetes (23.61% overall)
(Table 1).

Preoperative Radio / Chemotherapy

Preoperative radiotherapy was more common in the
proctectomy group (64.29%) compared to the other
groups. Preoperative chemotherapy was adminis-
tered to 50% of the proctectomy group (Table 2).
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Table 1. Patients' demographics
Variable Category All: Frequency Proctectomy: Colectomy, Right: Colectomy, Left:
Frequency Frequency Frequency
Sex Female 32 (44.44%) 7 (50%) 15 (50%) 10 (37.04%)
Male 40 (55.56%) 7 (50%) 15 (50%) 17 (62.96%)
Etiology Neoplasm 59 (81.94%) 13 (92.86%) 28 (93.33%) 18 (66.67%)
Diverticulitis 6 (8.33%) - 6 (22.22%)
Other 7(9.72%) 1(7.14%) 2 (6. 67%) 3 (11.11%)
ASA =2 68 (94.44%) 14 (100%) 28 (93.33%) 25 (92.59%)
<? 4 (5.56%) - 2 (6.67%) 2 (7.41%)
History: Pulmonary Yes 32 (44.44%) 8 (57.14%) 4 (46.67%) 9 (33.33%)
No 40 (55.56%) 6 (42.86%) 16 (53.33%) 18 (66.67%)
History: Cardiac Yes 37 (51.39%) 4 (28.57%) 21 (70%) 12 (44.44%)
No 35 (48.61%) 10 (71.43%) 9 (30%) 15 (55.56%)
History: Diabetes No 55 (76.39%) 12 (85.71%) 20 (66.67%) 22 (81.48%)
Yes 7 (23.61%) 2 (14.29%) 10 (33.33%) 5 (18.52%)
Properative Radiotherapy No 62 (86.11%) 5 (35.71%) 29 (96.67%) 27 (100%)
Yes 0 (13.89%) 9 (64.29%) 1 (3.33%) -
Preoperative Chemotherapy No 64 (88.89%) 7 (50%) 30 (100%) 26 (96.3%)
Yes 8 (11.11%) 7 (50%) - 1(3.7%)
Table 2. Pathology demographics division
Variable Category All: Frequency Proctectomy: Colectomy, Right: Colectomy, Left: p-value
Frequency Frequency Frequency
Procedure Proctectomy 14 (19.44%) 14 (100%) - -
Colectomy, Right 30 (41.67%) - 30 (100%) -
Colectomy, Left 27 (37.5%) - - 27 (100%)
Colectomy, Total 1(1.39%) - - -
Localization Rectum, Middle 11 (15.28%) 1 (78.57%) - -
Colon, Right 16 (22.22%) - 16 (53.33%) -
Colon, Left 13 (18.06%) 1(7.14%) - 12 (44.44%)
Colon, Transverse 4 (5.56%) - 4 (13.33%) -
Caecum 9 (12.5%) - 9 (30%) -
Sigmoid 14 (19.44%) - - 4 (51.85%)
Rectum, Lower 2 (2.78%) 2 (14.29%) - -
Right Angle 1(1.39%) - 1(3.33%) -
Rectum, Upper 1(1.39%) - - 1(3.7%)
Total 1(1.39%) - - -
Pathology Low Grade 43 (59.72%) 8 (57.14%) 21 (70%) 14 (51.85%) 0.171
High Grade 9 (12.5%) 2 (14.29%) 4 (13.33%) 3 (11.11%)
Diverticulitis 5 (6.94%) - - 5 (18.52%)
Mucinous Adenocarcinoma 8 (11.11%) 2 (14.29%) 4 (13.33%) 2 (7.41%)
Signet ring cell carcinoma 1(1.39%) 1(7.14%) - -
Inflammatory 6 (8.33%) 1(7.14%) 1(3.33%) 3 (11.11%)
Surgical Procedures & Disease diverticulitis, mucinous adenocarcinoma, and

The study included a total of 72 patients, with a
focus on proctectomy (19.44%), right colectomy
(41.67%), and left colectomy (37.5%). Only one
patient had a total colectomy (1.39%). The most
frequent tumor locations were the colon, right
(22.22%) and the sigmoid (19.44%). The middle
rectal tumor was also common (15.28%) in
patients. Most of the patients had a low-grade
pathology. The rates of high-grade pathology,

inflammatory pathology were lower across all

procedure groups (Table 2).

Patient Presentation & Confext

A significant number of patients presented with
anaemia or melena (44.44%), with higher rates
in the proctectomy group (57.14%). While over
half of all patients presented with an occlusion

(Table 3).
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Table 3. Patients' presentations

Variable Category All: Frequency Proctectomy: Colectomy, Right:  Colectomy, Left: p-value
Frequency Frequency Frequency
Context: Anaemia/Melena No 40 (55.56%) 6 (42.86%) 17 (56.67%) 17 (62.96%) 0.495
Yes 32 (44.44%) 8 (57.14%) 13 (43.33%) 10 (37.04%)
Context: Occlusion No 35 (48.61%) 6 (42.86%) 15 (50%) 14 (51.85%) 0.898
Yes 37 (51.39%) 8 (57.14%) 15 (50%) 15 (51.85%)
Context: Pain No 54 (75%) 12 (85.71%) 21 (70%) 16 (51.85%) 0.597
Yes 18 (25%) 2 (14.29%) 9 (30%) 17 (51.85%)
ERAS Protocol Outcomes right colectomy patients but day 1 for left colectomy

Overall ERAS adherence rate was 87%, with
highest compliance observed for early mobilization
(96%), early oral intake (93%), and multimodal
analgesia (100%). The median operation time was
significantly higher in the proctectomy, and LAR
group (276 minutes) compared to the right colectomy
(142 minutes) and left colectomy (230 minutes)
groups. The median duration of stay was 4 days
across all groups. Although median length of
stay was similar across groups, the statistically
significant p-value (p<0.001) reflects differences
in data distribution rather than differences in
median values. The median day on which patients
broke their fast was day O for proctectomy and

patients (Table 4).

During surgery, all patients had a Foley
catheter inserted at the time of surgery. We tend to
remove the Foley catheter immediately in the post-
operative phase and for the LAR group maximum
at day 2. In addition, a large portion of the patients
had a drain placed with the highest rates in the left
colectomy and proctectomy groups. The drain was
removed mostly on days 3 or 4.

Postoperative complications were predominantly
minor: Clavien—Dindo grade I-II occurred in 13.9%
of patients, while grade III complications occurred
in 2.8%. No grade IV or V complications were
observed. After surgery, a minority of patients
required morphine. The patients on morphine were

Table 4. ERAS Characteristics
Variable Category All: Frequency Proctectomy: Colectomy, Right:  Colectomy, Left: p-value
Frequency Frequency Frequency
Foley Catheter Yes 59 (81.94%) 14 (100%) 21 (70%) 25 (51.85%) 0.046
No 13 (18.06%) - 9 (30%) 26 (51.85%)
If kept, date of Foley Catheter removal? 3 5 (8.47%) 5 (35.71%) - - <0.001
2 21 (35.6%) 8 (57.14%) - 13 (48.15%)
1 19 (32.21%) 1(7.14%) 9 (30%) 8 (29.63%)
0 14 (23.72%) - 12 (40%) 2 (7.41%)
Morphin Yes 12 (16.67%) 6 (42.9%) 2 (6.7%) 4 (14.8%) 0.016
No 60 (83.33%) 8 (57.1%) 28 (93.3%) 23 (85.2%)
If required, days on Morphin? 2 9 (12.5%) 4 (28.6%) 2 (6.7%) 3 (11.1%) 0.033
1 3 (4.2%) 2 (14.3%) - 1(3.7%)
0 60 (83.3%) 8 (57.1%) 28 (93.3%) 23 (85.2%)
Readmission No 71 (98.6%) 13 (92.9%) 30 (100%) 27 (100%) 0.192
Yes 1 (1.4%) 1(7.1%) - -
If readmitted, when? 13 1 (100%) 1(7.14%) - - 0.368
Postoperative Blood Transfusion No 69 (95.8%) 14 (100%) 28 (93.3%) 26 (96.3%) 1
Yes 3 (4.2%) - 2 (6.7%) 1(3.7%)
Postoperative ICU Admission Yes 2 (2.8%) 1(7.1%) 1(3.3%) - 0.499
No 70 (97.2%) 13 (92.9%) 29 (96.7%) 27 (100%)
Drain Yes 32 (44.4%) 11 (78.6%) 4 (13.3%) 17 (63%) <0.001
No 40 (55.6%) 3 (21.4%) 26 (86.7%) 10 (37%)
If placed, day of drain removal 5 5 (15.6%) 1(7.14%) - 3 (11.11%) 0.571
4 12 (37.5%) 3 (21.43%) 1(3.33%) 8 (29.63%)
3 13 (40.64%) 6 (42.86%) 3 (10%) 4 (14.81%)
2 2 (6.26%) 1(7.14%) - 2 (7.4%)
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Table 5. Resume of outcomes of patients’ management through ERAS protocol
Variable All Proctectomy Right colectomy Left colectomy p-value
(n=72) (n=14) (n=30) (n=27)

Age (years), median [IQR] 66 [58-73] 62 [55-70] 70 [62-76] 67 [60-74] 0.045
Length of stay (days), median [IQR] 4 [3-5] 4 [4-5] 4 [3-6] 4 [4-5] <0.001*
Day of oral intake 0 [0-1] 0 [0-1] 0 [0-1] 1[0-2] <0.001
Operative Time (min) 202 [143-276] 276 [210-345] 142 [115-180] 230 [185-290] <0.001
ICU admission (%) 2.8% 7.1% 3.3% 0% 0.499

mostly in the left colectomy group. Only three
patients in our study group required postoperative
blood transfusions. These patients had a median
hemoglobin level of 6.5 and cardiological comor-
bidities. The need for postoperative ICU admission
was also very low 2.7%, mainly due to pulmonary
underlying causes (Table I). Moreover, patient
mobilization began on the day of the procedure
(day 0). From our 72 patients, only 1 patient was
readmitted within the following month (Table 5).

Discussion

Several sources emphasize that ERAS protocols
are designed to reduce the stress response to
surgery and facilitate quicker recovery (5). Our
study aligns with this by reporting a relatively
short median length of stay (4 days) across all
surgical groups. ERAS aims to minimize post-
operative complications, reduce hospital stay, and
optimize patient recovery (6). These goals are
consistent with the outcomes reported in our
research where low readmission rates and low ICU
admissions were observed.

Our study found a median length of stay of 4
days. This is consistent with other studies showing
that ERAS protocols lead to significantly reduced
hospital stays. A meta-analysis in one source
reported a reduction of 2.94 days in length of stay
with ERAS protocols (4). Varadhan et al (7) showed
that length of stay was reduced by 2.51 days. The
Cochrane meta-analyses showed also a very low
readmission rate around 12/1000 (5). Concerning
readmission, we reported low readmission rates
overall, aligning with the statement that ERAS
implementation in colorectal surgery does not
cause an increase in readmissions (4,7-9).

The data showed that the median day patients
broke their fast was on the day of surgery (day 0)
for proctectomy and right colectomy patients, but
on post operative day 1 for left colectomy patients.
This emphasis on early oral feeding is a key
component of ERAS protocols as highlighted in

multiple sources (10,11). The sources also highlight
the importance of early mobilization (12,13), which
was adopted systematically to all our patients.

A notably low need for additional interventions,
such as blood transfusions, ICU admissions, and
opioid analgesia, was observed in our data, which
comes in accordance with many observational and
randomized control trials stating that ERAS is
associated with a reduction in overall complica-
tions and morbidity (8,9,14-16). The data shows
that most patients do not use morphine, indicating
effective pain control in the ERAS protocol. As
suggested by Alfonsi et al (17), we endorsed the use
of multimodal analgesia, including local anesthetics,
and we noted a reduction in the use of morphine,
conforming with other studies (18,19) which
concluded that ERAS protocols in colorectal
surgery reduce opioid requirements.

In adherence with ERAS recommendations (6),
we emphasized on Foley removal post operative
directly and drain removal when inserted on day 3
maximum. This helped the patients work on their
mobilization since day 0. Resources have high-
lighted the importance of drainage removal in
discharging patients as soon as possible (17,20,21),
confirmed by a prospective randomized controlled
study (22) comparing the rate of acute urinary
retention after immediate versus early Foley
removal in patients undergoing minimally invasive
colonic resection, and concluding a non-inferiority
of immediate versus 24-h Foley removal.

Our study presents data from a single center
and does not include a conventional care control
group, which can limit the results. However, seeing
the evidence-based positive impact of the ERAS
protocol, it is considered unethical not to include
all patients in the process. The absence of a
conventional-care control group limits direct
comparison and precludes definitive effectiveness
claims. Our findings should therefore be
interpreted as feasibility and outcome signals
rather than proof of superiority. Being a colorectal
surgery center that provides high quality care to its
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patients despite the current situation in Lebanon
(23), our study showcased the adherence to ERAS
pre, per and post operative management resulting
in standardized quality care to all our patients.
Our adherence to protocol elements aligns with
the updated ERAS Society recommendations (2),
reinforcing the applicability of these evidence-
based practices despite resource limitations.

The standardization of perioperative care
remains a crucial but difficult goal, as there exists
variations in the implementation and outcomes of
ERAS between high-income and low-middle
income countries (24). While our project evaluates
the outcomes of a specific ERAS protocol, there
1s still no universally accepted standard that
encompasses all key facets of enhanced recovery.
Additionally, successful ERAS implementation
relies on a multidisciplinary approach, emphasizing
collaboration among healthcare professionals.
Further research 1is essential assessing the
individual components of ERAS protocols, long-term
outcomes, and cost-effectiveness. Addressing these
gaps will help refine ERAS guidelines and improve
patient care.

Conclusions

The implementation of an ERAS protocol for
laparoscopic colorectal surgery in Lebanon
demonstrated feasibility and showed promising
perioperative outcomes despite the constraints of a
crisis-stricken, resource-limited healthcare system.
The observed short hospital stay, low complication
and readmission rates, and limited opioid require-
ments suggest that structured perioperative care
pathways can be successfully implemented even in
challenging settings.

However, the interpretation of these findings
must take into account the observational nature of
the study, its single-center design, and the absence
of a conventional-care control group, which
preclude definitive conclusions regarding effective-
ness or superiority. Rather than proving efficacy,
this study provides real-world evidence supporting
the practical applicability and safety of ERAS
protocols in this context.

Further multicenter studies with comparative
designs are warranted to better quantify the
impact of ERAS implementation on clinical out-
comes, resource utilization, and long-term patient
recovery, particularly in low- and middle-income
countries facing systemic healthcare challenges.
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