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Purpose: Intrathecal morphine is increasingly used for pain management in laparoscopic colorectal surgery. While ropivacaine shows
advantages of reduced cardiotoxicity and faster motor recovery compared to bupivacaine, the impact of intrathecal morphine-
ropivacaine combination on postoperative recovery quality remains unclear. This study aimed to evaluate this combination’s effect
on recovery outcomes after laparoscopic colorectal surgery.

Patients and Methods: In this randomized, double-blind, placebo-controlled trial, 78 patients undergoing laparoscopic colorectal
surgery received either preservative-free intrathecal morphine 250 pg with ropivacaine 15 mg (Intrathecal group) or a sham
subcutaneous saline injection (Control group). The primary outcome was the Quality of Recovery-15 (QoR-15) score 24 hours after
surgery. Secondary outcomes included pain scores, opioid consumption, and adverse effects.

Results: The intrathecal group showed significantly higher QoR-15 scores 24 hours postoperatively compared to the control group
(median [IQR]: 121 [109-128] vs 111 [102—-116], p < 0.001), with improvements in pain management (p < 0.001), physical comfort (p
=0.001), and physical independence (p = 0.002). The intrathecal group had lower pain scores at rest (area under the curve 048 h: 66
[59-90] vs 107 [89-126], p < 0.001) and during coughing (152 [137-172] vs 191 [166-213], p < 0.001), particularly from 0.5 to
24 hours. They also required less postoperative morphine (048 h: 10 [6-20] vs 26 [22-36] mg, p < 0.001). While hypotension (43.6%
vs 17.9%, p = 0.014) and pruritus (35.9% vs 2.6%, p < 0.001) were more frequent in the intrathecal group, but no respiratory
depression occurred in either group.

Conclusion: Intrathecal morphine-ropivacaine administration improves 24-hour postoperative recovery quality and provides superior
pain relief after laparoscopic colorectal surgery, despite increased but manageable side effects. Further research should focus on dose
optimization and comparative studies of different intrathecal local anesthetic combinations.

Trial Registration: The Chinese Clinical Trial Registry, ChiCTR2100052337.

Keywords: intrathecal morphine, ropivacaine, pain management, quality of recovery, laparoscopic colorectal surgery

Introduction
Colorectal cancer represents a significant global health concern, with 1.9 million new cases and 935,000 deaths world-
wide in 2020, accounting for approximately 10% of all cancer diagnoses and related deaths." While laparoscopic surgery
has emerged as the standard curative treatment, with adoption rates of 40-80% across different countries,” postoperative
pain remains a significant challenge, affecting up to 46% of patients and potentially impeding recovery.>*

Enhanced Recovery After Surgery (ERAS) protocols have revolutionized perioperative care through their multi-
modal, multidisciplinary approach to improving clinical outcomes and cost-effectiveness.”® Within these protocols,

optimal pain management is paramount, particularly the use of multimodal analgesia to reduce perioperative opioid use
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Graphical Abstract

RCT: Does intrathecal morphine-ropivacaine improve quality of recovery

after laparoscopic colorectal surgery?
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and their associated complications.” In this context, intrathecal morphine is increasingly used as an adjuvant for spinal
anesthesia in laparoscopic colorectal surgery, demonstrating superior pain relief and reducing opioid requirements.®® The
combination of intrathecal morphine/ropivacaine may further benefit patients by enhancing muscle relaxation during
spinal anesthesia through reduced pain responses.10 However, the impact of this approach on overall postoperative
recovery remains unclear.'''?

While previous research has focused primarily on clinical outcomes such as pain scores, opioid consumption, and
bowel function recovery,'® contemporary studies increasingly recognize the importance of comprehensive, patient-
centered recovery assessment, including emotional and psychological aspects.'* To fill this research gap, we conducted
a randomized, controlled trial evaluating the impact of spinal analgesia with intrathecal morphine/ropivacaine on overall

postoperative recovery quality. We hypothesized that this approach would improve recovery outcomes, as measured by
the Quality of Recovery-15 questionnaire (QoR-15)."

Materials and Methods
Study Setting and Participants

This single-center, randomized, double-blind, placebo-controlled, parallel-group trial was conducted at Fujian Provincial
Hospital, Fuzhou, China, from October 26, 2021, to October 20, 2022. The study protocol (No. K2021-06-017) was
approved by the Institutional Review Board of Fujian Provincial Hospital, which was registered with the Chinese Clinical
Trial Registry (https://www.chictr.org.cn/showproj.html?proj=129307, identifier: ChiCTR2100052337). The study fol-
lowed the principles of the Declaration of Helsinki and Good Clinical Practice guidelines.'® We report the trial according

to the Consolidated Standards of Reporting Trials (CONSORT) statement.'” The protocol remained unchanged through-
out the trial.

Eligible participants were adult participants (aged >18 years) with American Society of Anesthesiologists physical
status I to III, who were scheduled for elective laparoscopic colorectal resection under general anesthesia. Exclusion
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criteria comprised: (1) allergy or contraindication to trial medication; (2) contraindications to spinal anesthesia; (3)
chronic pain syndrome; (4) history of alcohol or substance misuse; (5) analgesic intake within 48 h before surgery; (6)
hepatic dysfunction (total bilirubin > 34 pmol L™); (7) renal impairment (estimated glomerular filtration rate < 60 mL
min ! 1.73 m ?); and (8) cognitive impairment or language barriers preventing questionnaire completion. Written
informed consent was obtained from all participants before enrollment.

Randomization and Blinding

Participants were randomized in a 1:1 ratio to one of two groups: the Intrathecal group (receiving intrathecal morphine
with ropivacaine) or the Control group (receiving a sham subcutaneous saline injection in the lumbar region). An
independent research assistant generated the randomization sequence using R software, with randomly permuted blocks
of 4 or 6 without stratification. Treatment allocations were concealed in sequentially numbered opaque envelopes, opened
only on the day of surgery. To ensure double-blinding, attending anesthesiologists, patients, and data collectors remained
unaware of group assignments throughout the study. Additionally, the anesthesiologist performing the intervention had no
further involvement in patient care or data collection.

Study Procedures

Intervention

All patients received standard monitoring upon arrival in the operating theatre, including pulse oximetry, non-invasive
arterial blood pressure, electrocardiography, and bispectral index. Following positioning in the lateral decubitus position
and skin preparation and draping, an experienced anesthesiologist administered 1% lidocaine subcutaneously at the L2—
L3 interspace. For the Intrathecal group, a spinal needle was inserted into the subarachnoid space. After confirming
cerebrospinal fluid flow, the anesthesiologist injected a 3-mL mixture of preservative-free morphine 250 pg and
ropivacaine 15 mg at approximately 0.2 mL/s. In contrast, Control group patients received only a subcutaneous saline
injection at the L2-L3 level.

General Anesthesia Procedure

Anesthesia induction comprised intravenous sufentanil 0.5 pg/kg followed by propofol 2.0 mg/kg. After loss of
consciousness, rocuronium 0.6 mg/kg was administered to facilitate orotracheal intubation. For PONV prophylaxis,
dexamethasone 10 mg and tropisetron 5 mg were administered immediately after intubation. Maintenance of anesthesia
was achieved with sevoflurane (0.8 minimal alveolar concentration) and remifentanil infusion, targeting hemodynamic
parameters within 80—120% of preoperative values and bispectral index values of 40—60. Additional rocuronium boluses
(0.15 mg/kg) were given as needed for neuromuscular blockade maintenance. Hypotension, defined as mean arterial
pressure < 65 mmHg or > 30% decrease from preoperative baseline, was managed using a standardized protocol: initial
treatment with rapid crystalloid infusion (250-500 mL), followed by vasopressor administration (ephedrine 5—10 mg or
phenylephrine 50-100 pg boluses) if needed based on heart rate response. These episodes were most commonly observed
after intrathecal injection or following anesthesia induction.

At surgery completion, remifentanil infusion was discontinued immediately before extubation and the surgeon
infiltrated the wound with 0.5% ropivacaine 20 mL. When indicated, sugammadex 2 mg/kg was used to reverse
neuromuscular blockade. Patients were then transferred to the post-anesthesia care unit (PACU) and moved to the
ward upon achieving an Aldrete score > 9.

Postoperative Pain Management

Both groups received standardized postoperative analgesia: oral paracetamol (1 g every 8 hours) and intravenous
flurbiprofen axetil (50 mg every 6 hours), beginning 1 hour preoperatively and continuing for 48 hours. Pain intensity
was evaluated using a numerical rating scale (NRS, 0 = “no pain”, 10 = “worst pain imaginable”). Rescue analgesia with
morphine 2 mg via patient-controlled intravenous analgesia (PCIA) was provided for NRS scores > 3 or upon patient
request. For postoperative complications, PONV was treated with tropisetron 5 mg and/or droperidol 0.625 mg, while
pruritus received chlorpheniramine 5 mg.
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Outcome Measures

The primary outcome was quality of recovery at 24 hours postoperatively, evaluated using the Quality of Recovery-15
(QoR-15) scale. This validated tool requires patients to rate 15 items on an 11-point scale (0—10), with higher scores
indicating better recovery. Key secondary outcomes comprised postoperative pain intensity, assessed using NRS scores
both at rest and during coughing at multiple timepoints (0.5, 1, 2, 4, 8, 12, 24, and 48 hours post-surgery), along with the
area under the curve (AUC) of NRS pain scores over time. Additional pain-related measures included cumulative
morphine consumption and patient satisfaction with analgesia at 48 hours postoperatively, evaluated using a 11-point
NRS from 0 (very dissatisfied) to 10 (very satisfied). Safety monitoring encompassed the incidence of hypotension and
opioid-related adverse effects, including PONV, pruritus, dizziness, and delayed respiratory depression.

The study also evaluated several perioperative parameters. Surgeons assessed the surgical workspace quality using the
modified Leiden Surgical Rating Scale (ranging from 1 [extremely poor] to 5 [perfect]).'® Recovery metrics included
emergence time, PACU stay duration, time to diet resumption, first flatus, ambulation, and urinary catheter removal, as
well as total hospital stay (defined as the interval from surgery completion to discharge). To maintain study integrity, all
data were collected by a single research assistant who remained blinded to group assignments.

Sample Size Calculation

The primary outcome, Quality of Recovery-15 (QoR-15) score at 24 hours postoperatively, informed our sample size
calculation using PASS software (version 15; NCSS LLC, Kaysville, UT, USA). Based on a pilot study showing
a standard deviation of 10.26 for the QoR-15 score, we determined that 35 patients per group would be needed to detect
a minimal clinically important difference of 8 points with 90% power at a significance level of 0.05."” To accommodate
an anticipated 10% dropout rate, we increased enrollment to 39 patients per group.

Statistical Analysis

The primary analysis followed the intention-to-treat (ITT) principle, supplemented by a per-protocol (PP) analysis for
sensitivity. We addressed missing data through multiple imputation. Data analysis began with normality assessment of
continuous variables using the Shapiro—Wilk test and Q-Q plots. For between-group comparisons, we used independent
t-tests for normally distributed data, Mann—Whitney U-tests for non-normally distributed data, and chi-squared or
Fisher’s exact tests for categorical variables. Analysis of NRS pain scores employed linear mixed models with fixed
effects for group, time, and their interaction, using Bonferroni correction for multiple comparisons. For recovery
endpoints, we conducted Kaplan-Meier survival analysis with Log-rank tests and calculated hazard ratios with 95%
confidence intervals (Cls) using Cox proportional hazards models. All analyses were performed using SPSS 27.0 for
Windows and R version 4.4.1, with statistical significance set at p < 0.05.

Results

Between October 26, 2021, and October 16, 2022, we recruited 94 participants, with randomly assigned 78 participants
to receive the intervention as allocated (n = 39 per group). After excluding one patient due to block failure and four due
to protocol violations or loss to follow-up, we analyzed data from 73 participants. Figure 1 details the participant flow,
and Table 1 shows the balanced demographics and clinical characteristics between groups.

The intrathecal intervention demonstrated several significant advantages. Intraoperative remifentanil requirements were
substantially lower (200 [0—400] vs 1000 [600—1500] pg, p < 0.001), and surgical conditions improved (modified L-SRS: 5
[4-5] vs 4 [4-5],p=0.031). At 24 hours postoperatively, QoR-15 scores were significantly higher in the intrathecal group (121
[109—-128] vs 111 [102—116], p < 0.001; difference: 10 [95% CI 5—14]; Figure 2). Per-protocol analyses confirmed these
findings (Figure S1). Sub-domain analysis revealed improvements in pain management (difference: 2 [95% CI 2-3], p <
0.001), physical comfort (3 [95% CI 1-5], p = 0.001), and physical independence (2 [95% CI 1-3], p = 0.002), while
emotional state and psychological support showed no significant differences (Figure S2A). These benefits diminished by
48 hours, neither global QoR-15 scores (126 [115—130] vs 122 [113—127], p = 0.092, difference: 4 [95% CI —1 to 8]) nor sub-
domains showed significant differences between groups (all p > 0.05, Figure S2B).
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Enrolment Assessed for eligibility (n = 94)

Excluded (n = 16)
Not meeting inclusion criteria (n = 8)
Declined to participate (n = 6)
Other reasons (n = 2)

Randomised (n = 78)

Allocation |
Allocated to the control group (n = 39) Allocated to the intrathecal group (n = 39)
Received saline injection (n = 39) Received intrathecal morphine/ropivacaine (n = 38)
Did not received allocated intervention (n = 0) Did not received allocated intervention (n =1)
Unable to space spinal (n =1)

v Follow-Up v
Lost to follow-up (n = 2) Lost to follow-up (n = 0)
Postoperative delirium (n = 1) Discontinued intervention (n = 2)
Incompleted QoR-15 questionnaire (n = 1) Converted to laparotomy (n = 1)
Discontinued intervention (n = 0) Secondary operation due to bleeding (n = 1)
v Analysis v
Included in intention-to-treat analysis (n = 39) Included in intention-to-treat analysis (n = 39)
Included in per-protocol analysis (n = 37) Included in per-protocol analysis (n = 36)

Figure | CONSORT diagram illustrating patient recruitment, allocation, follow-up, and analysis.
Abbreviation: QoR-15, Quality of Recovery-15.

Pain control showed marked improvement in the intrathecal group, as demonstrated by significantly lower AUC for
pain scores during the first 48 postoperative hours (Table 2). At rest, the intrathecal group showed median [IQR] scores
of 66 [59-90] compared to 107 [82—126] in the control group (Figure 3A, p < 0.001). During coughing, scores were 152
[137-172] versus 191 [166-213], respectively (Figure 3B, p < 0.001). Linear mixed models revealed that the analgesic
effect of intrathecal morphine was most pronounced from 0.5 to 24 hours at rest and from 0.5 to 12 hours during
coughing (Figure 3, Tables S1-S4). Accordingly, postoperative morphine consumption was markedly lower in the
intrathecal group during the first 24 hours (6 [0-8] vs 18 [14-26] mg, p < 0.001), with this difference persisting but
diminishing in the 24-48 hour period (8 [2-10] vs 8 [8-12] mg, p = 0.041).

The intrathecal group showed significantly reduced need for rescue analgesia (hazard ratio: 0.18, 95% CI10.10-0.32; p<0.001;
Figure S3). Despite superior pain control, recovery milestones including resumption of diet, ambulation, flatus, and urinary
catheter removal remained similar between groups within the first 72 hours (all p > 0.05, Figures S4-S7). The intrathecal
intervention was associated with an increased incidence of hypotension (relative risk: 2.4, 95% CI 1.1-5.2, p=0.014) and pruritus
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Table | Preoperative Baseline and Clinical Characteristics

Control Intrathecal p value
Group n = 39 Group n = 39
Age, years 66 (57-71) 60 (55-68]) 0.056
Height, cm 165 (7) 164 (6) 0.629
Weight, kg 62 (8) 64 (I1) 0.421
BMI, kg.m 2 22.9 (2.6) 23.7 (34) 0.236
Sex, n (%) 0.488
Male 25 (64%) 22 (56%)
Female 14 (36%) 17 (44%)
ASA physical status, n (%) 0.801
| 4 (10%) 5 (13%)
2 33 (85%) 33 (85%)
3 2 (5%) I (3%)
Duration of surgery; min 190 (170-240) 205 (160-230) 0.968
Duration of anesthesia; min 210 (185-265) 230 (180-265) 0.900
Surgical procedure, n (%) 0.481
Rectum resection 14 (36%) 17 (44%)
Sigmoidoscopy 13 (33%) 8 (21%)
Left colectomy 5 (13%) 5 (13%)
Transverse colectomy 0 (0%) 2 (5%)
Right colectomy 7 (18%) 7 (18%)
Comorbidities, n (%)
Hypertension 14 (36%) 9 (23%) 0.214
Diabetes 9 (23%) 6 (15%) 0.389
Anaemia 3 (7%) 4 (10%) >0.99
Coronary artery disease 2 (5%) 3 (7%) >0.99
COPD 1 3%) 0 (0%) >0.99
Preoperative QoR-15 score 136 (129-141) 135 (127-141) 0.649
Colorectal cancer stages, n (%) 0.521
Stage | 11 (28%) 9 (23%)
Stage || 16 (41%) 21 (54%)
Stage IlI 12 31%) 9 (23%)

Note: Values are mean (SD), or median (IQR), number (proportion).
Abbreviations: BMI, Body Mass Index; ASA, American Society of Anesthesiologists; COPD, Chronic Obstructive
Pulmonary Disease; QoR-15, Quality of Recovery-15.
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Figure 2 Quality of Recovery-15 (QoR-15) score distribution over time.

Notes: Beeswarm-violin plots display QoR-15 scores for control (blue) and intrathecal (orange) groups at pre-operative, 24 h, and 48 h post-surgery timepoints. Individual
data points appear as circles. Each plot features median values (horizontal line), interquartile ranges (box), and distribution boundaries (whiskers, 1.5 times IQR). The
intrathecal group showed significantly higher scores at 24 h post-surgery (121 [109—-128] vs |11 [102—116], p < 0.001), with this difference diminishing at 48 h (126 [I115
—130] vs 122 [113-127], p = 0.092).

Abbreviations: QoR-15, Quality of Recovery-15; IQR, Interquartile Range.

(relative risk: 14.0, 95% CI 1.9—101.4, p <0.001). Notably, patient satisfaction scores remained higher in the intrathecal group (10
[10-10] vs 10 [9-10], p = 0.038), and no delayed respiratory depression occurred.

Discussion
This randomized controlled trial demonstrated that intrathecal ropivacaine/morphine significantly improves postoperative

recovery following laparoscopic colorectal resection. Our key findings revealed: improved 24-hour QoR-15 scores,
reduced pain scores and opioid consumption, and increased incidence of manageable side effects (hypotension and

pruritus), although specific recovery milestones remained unchanged between groups.

Table 2 Perioperative Outcomes

Control Intrathecal p value
Group n = 39 Group n = 39
Perioperative opioid requirements
Intraoperative remifentanil, g 1000 (600-1500) 200 (0—400) <0.001
Morphine 0-24h, mg 18 (14-26) 6 (0-8) <0.001
Morphine 24-48h, mg 8 (8-12) 8 (2-10) 0.041
Pain scores (AUC)
At rest 0-24h 59 (45-71) 24 (16-35) <0.001
During coughing 0-24h 108 (97-120) 68 (53-80) <0.001
Surgical conditions
Modified L-SRS 5 (4-5) 4 (4-5) 0.031
Rocuronium, mg 80 (50-100) 100 (70-130) 0.024
(Continued)
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Table 2 (Continued).

Control Intrathecal p value
Group n = 39 Group n = 39
Adverse events, n (%)
Hypotension 7 (17.9%) 17 (43.6%) 0.014
PONV 9 (23.1%) 16 (41.0%) 0.089
Dizziness 11 (28.2%) 10 (25.6%) 0.799
Pruritus 1 (2.6%) 14 (35.9%) <0.001
Patient satisfaction 10 (9-10) 10 (10-10) 0.038

Note: Values are presented as median (interquartile range) or number (proportion) as appropriate.
Abbreviations: L-SRS, Leiden-Surgical Rating Scale; AUC, Area Under the Curve; PONYV, Postoperative
Nausea and Vomiting.

We selected ropivacaine for its favorable safety profile, including reduced cardio- and neurotoxicity compared to
bupivacaine, while maintaining comparable analgesic efficacy.”” Its differential blockade characteristics, with less motor
block at equivalent doses, potentially support earlier mobilization.”' The chosen 15 mg dose aimed to achieve effective
sensory blockade with minimal motor impairment, aligning with our clinical practice and previous studies.*

The enhanced QoR-15 scores at 24 hours postoperatively support this intervention’s potential for improving early
recovery. These results parallel Koning et al’s findings of improved QoR scores following intrathecal morphine in
laparoscopic colonic resection.”® Our study extends these findings by demonstrating the combined benefits of intrathecal
morphine and ropivacaine, suggesting a more comprehensive approach to perioperative pain management.

The intrathecal intervention demonstrated superior pain control, with patients reporting significantly lower NRS
scores during the first 24 hours, particularly notable during coughing—a critical factor for early mobilization and
recovery. This enhanced pain management was reflected in substantially reduced consumption of both intraoperative
remifentanil and postoperative morphine, demonstrating the strong analgesic efficacy of intrathecal morphine/ropivacaine
combination. Our findings validate previous research documenting the superior analgesic effects of intrathecal morphine
in both open and laparoscopic colorectal procedures.”**> The intervention’s success was further confirmed by higher
patient satisfaction scores, indicating a more comfortable postoperative experience and improved overall recovery.

A B , .
At rest During coughing
77 --O-- Control 7 --O-- Control
61 Intrathecal 61 _ ‘ B Intrathecal
o o |14 ]
o 51 (o] 51 71 0O - =z
(&) o 4], O
7 7] C 1
< £ 40 ‘
® ®© O
o A - o 3
%) %)
o I A - (h'd
pd D : Z 27
11 1-
oLt—— . . ’ ot——7m— . . .
0 4 8 12 24 36 48 0 4 8 12 24 36 48
Hours after surgery Hours after surgery

Figure 3 Postoperative pain scores comparison between study groups.

Notes: Line graphs illustrate NRS pain scores for control (blue) and intrathecal (orange) groups at rest (A) and during coughing (B). Measurements were taken at 0.5, |, 2,
4, 8, 12, 24, and 48 h post-surgery. Data points show means with standard deviation error bars. The intrathecal group demonstrated consistently lower scores, most
pronounced from 0.5-24 h post-surgery.

Abbreviations: QoR-15, Quality of Recovery-15; IQR, Interquartile Range; NRS, Numerical Rating Scale (0-10, no pain to worst pain imaginable).
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Further supporting the efficacy of the intrathecal approach, patients in this group demonstrated a significantly lower
need for rescue analgesia. Yet despite enhanced pain control, key recovery milestones—including resumption of diet,
ambulation, and urinary catheter removal-—showed no significant differences between groups. This finding suggests that
while intrathecal morphine with ropivacaine effectively manages pain and enhances overall recovery quality, it does not
necessarily expedite specific recovery events. Such results underscore the multifaceted nature of postoperative recovery
and emphasize the importance of evaluating outcomes beyond pain management metrics alone.

Three distinct pain patterns characterize laparoscopic colorectal surgery: incisional pain (subsiding within 6-8 hours),
visceral pain (primary challenge in first 24 hours), and mild shoulder discomfort.?® The intrathecal morphine-ropivacaine
combination targets these through dual mechanisms: ropivacaine blocks voltage-gated sodium channels and nerve
impulses, while morphine binds to dorsal horn opioid receptors, modulating potassium and calcium channels.®’”**
Additionally, our findings show that ropivacaine’s profound muscle relaxation improved surgical conditions while
reducing traditional muscle relaxant requirements, thus minimizing deep neuromuscular blockade side effects.”

The impact of intrathecal morphine-ropivacaine extends beyond pain management. While QoR-15 showed improve-
ments in physical comfort and independence due to effective pain control and reduced motor blockade, emotional and
psychological recovery remained unchanged, likely influenced by preoperative anxiety, patient education, and psycho-
logical support. Despite enhanced pain control, traditional recovery milestones showed no improvement, highlighting
that postoperative recovery depends on multiple factors including surgical stress response, anesthetic technique, and
ERAS protocol adherence. Future research should explore combining intrathecal analgesia with early mobilization and
psychological support to optimize all aspects of recovery.

Optimizing recovery requires careful balance between pain control and side effect management, including respiratory
depression, pruritus, nausea, and urinary retention. Research demonstrates dose-dependent effects of intrathecal morphine
(100400 pg) on postoperative pain control, with pruritus as the primary side effect.>* Based on evidence showing
respiratory depression risk above 300 pg,*' we selected a 250 pg dose to maximize analgesic benefits while minimizing
complications.

Our findings revealed an increased risk of hypotension and pruritus in the intrathecal group, consistent with previous
research.”*? Notably, we observed no respiratory depression—the most serious potential complication—and PONV rates
remained similar between groups, likely attributable to reduced morphine requirements and prophylactic antiemetics.
These results demonstrate that careful dosing and management protocols enable safe administration of intrathecal
morphine-ropivacaine while maximizing its therapeutic benefits.

This study’s key strengths include its randomized, double-blind design and use of the comprehensive QoR-15
assessment tool. However, several limitations warrant consideration. The absence of sensory testing to verify intrathecal
blockade efficacy may have resulted in undetected block failures. Additionally, despite our sham procedure protocol, the
possibility of incomplete blinding remains. Finally, as a single-center study, our findings may have limited
generalizability.

Conclusion

Single intrathecal morphine-ropivacaine injection significantly improves 24-hour postoperative recovery and pain control
after laparoscopic colorectal surgery, despite manageable side effects. Ropivacaine’s safety profile and motor recovery
benefits support considering this approach for routine practice in suitable patients. Future research should target optimal
dosing strategies and comparative studies of different intrathecal local anesthetic combinations.
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