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Purpose: Multiple regional nerve blocks proved no additional benefit in total laparoscopic hysterectomy in multimodal analgesia, as 
postoperative pain may mainly originate from the vaginal cuff. Theoretically, caudal block can relieve pain from the vaginal cuff by 
a sacral spinal nerve block. We aimed to verify whether a caudal block with ropivacaine and morphine can achieve an analgesic effect 
without additional adverse effects after a total laparoscopic hysterectomy.
Patients and Methods: Forty-eight patients undergoing total laparoscopic hysterectomy were randomly allocated to receive 
preoperative caudal block with 20 mL of mixture including 0.25% ropivacaine and 2 mg morphine (caudal block group) or sham 
block (sham group). The primary outcome was the postoperative 24 h cumulative sufentanil consumption.
Results: Median (IQR) sufentanil consumption in the first 24 postoperative hours of the caudal block group and the sham group was 
0.00 (0.00 to 0.05) μg/kg vs 0.13 (0.04 to 0.21) μg/kg, respectively, p < 0.001. The majority of patients felt that visceral pain was more 
intense than incisional pain at 1, 6, 12, and 24 h post-surgery in the sham group (95.8% at 1 h, 95.8% at 6 h, 95.8% at 12 h, and 75% at 
24 h post-surgery). Compared to the sham group, the caudal block reduced visceral pain scores at rest and during movement at 1 h (p < 
0.001), 6 h (p < 0.001), 12 h (p < 0.001), and 24 h (p < 0.001) post-surgery. Intraoperative remifentanil consumption was significantly 
lower in the caudal block group than in the sham group (p = 0.004). There were no significant differences in other secondary outcomes 
between the two groups.
Conclusion: A caudal block with ropivacaine and morphine could provide a satisfactory analgesic effect for 24 h postoperatively 
without additional adverse effects after total laparoscopic hysterectomy.
Keywords: anesthesia, caudal, visceral pain, hysterectomy, pain, postoperative, postoperative nausea and vomiting, gynecologic 
surgical procedures

Introduction
Hysterectomy is one of the most frequently performed surgeries in females, second only to caesarean sections.1 

Minimally invasive routes have been increasingly used worldwide in recent years.2–6 Compared with vaginal hyster-
ectomy, total laparoscopic hysterectomy (TLH) has less postoperative pain and surgical advantages in cases of a large 
uterus, severe endometriosis or a history of pelvic inflammatory disease.7,8 However, most patients experience moderate 
to severe pain after surgery, especially in the early postoperative period.9–11

Recently, regional blocks have been widely used for TLH. However, a systematic review showed no clinically 
significant benefit in adding a transversus abdominis plane block, intraperitoneal instillation, or port-site infiltration to the 
multimodal analgesic regimen.12 Postoperative abdominal pain usually consists of incisional and visceral pain. Visceral 
pain after TLH is more intense than incisional pain.11 The visceral pain is primarily transmitted via the thoracic 
sympathetic trunk and sacral parasympathetic afferent nerves. Transmuscular quadratus lumborum block (TQLB), the 
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drugs used to spread into the thoracic paravertebral space, can potentially relieve incisional and visceral pain and 
theoretically provide satisfactory pain relief after TLH. However, the latest clinical trial did not demonstrate an analgesic 
effect of TQLB after TLH.13 The authors proposed that the chief source of postoperative pain might be the vaginal cuff, 
as this pain is transmitted via the pelvic splanchnic nerves to S2 to S4 and the TQLB could not cover it.13,14

Although epidural block provides excellent analgesic effects in patients undergoing TLH, it is rarely performed 
because its complications (eg. intraoperative hypotension and impeding early mobilization) do not favor enhanced 
recovery after surgery.12 Caudal block is effective for the pain relief of vaginal cuff by sacral spinal nerve block and 
beneficial for postoperative recovery owing to the lack of motor and sympathetic blocks.15 As we known, caudal block is 
a commonly performed procedure for perioperative analgesia in the pediatric population but less commonly in adults, 
with 25 to 32% failure rates.16 As a result of the development of ultrasound techniques, the success rate of ultrasound- 
guided caudal blocks in adults has reached 96.9 to 100%.16 Moreover, compared with traditional epidural block, 
complications like dural puncture headache, transient neurologic symptoms, local anesthetic systemic toxicity, and 
epidural hematomas associated with a caudal block are uncommon.15

Ropivacaine is a long-acting amide local anesthetic with less motor blockade. However, a single-shot caudal block 
with ropivacaine might not provide a sufficient duration of analgesia.17 Adding adjunct is a commonly used method to 
prolong the duration of analgesia. Among the various adjuncts, opioids are the best established adjuncts for their high 
safety and good compatibility with local anesthetics.18

Our hypothesis and the primary purpose of this study were to evaluate that a caudal block with ropivacaine and 
morphine would reduce postoperative pain without additional adverse effects after TLH. To test this hypothesis, we 
designed a double-blind, randomized, controlled trial to compare postoperative pain in 48 patients undergoing TLH 
following general anesthesia with a caudal block or sham block. Block-related and opioid-related adverse effects were 
also evaluated.

Materials and Methods
Participants
The Scientific Research Ethics Committee of the Affiliated Hospital of Jiangsu University, China, approved this single- 
center, prospective, randomized controlled study (KY2022H1014-4). This study was registered in the Chinese Clinical 
Trial Registry and the trial registration number was ChiCTR2200065319. Informed consent was obtained from all 
patients in the study. Women aged 35 to 65 years, ASA physical status Ι-ΙΙ, BMI 18 to 26 kg/m2, scheduled for TLH from 
1 November 2022 to 28 February 2023 were included. Exclusion criteria included contraindications for caudal block, 
complicated by neuromuscular disease or sensory disturbance, receiving treatment for chronic pain, or allergy to local 
anesthetics.

Randomization and Blinding
Participants were randomly assigned to receive a caudal block (caudal block group) or sham block (sham group) in a 1:1 
ratio using computer-generated block randomization with a block size of 6. Assignment codes were kept in signed, 
opaque, and sealed envelopes and blinded to all patients and investigators, except for the doctor performing the block. 
The same skilled anesthesiologist performed the caudal block or the sham block and another anesthesiologist adminis-
tered standard general anesthesia for all patients. A single investigator followed up with all patients for seven days.

Preoperative Education
The investigator responsible for follow-up educated the patients about how to report pain intensity using a Numeric 
Rating Scale (NRS) and the characteristics of incisional and visceral pain. For example, no pain, mild pain, moderate 
pain, and severe pain were defined as NRS scores of 0, 1–3, 4–6, and 7–10, respectively. Incisional pain was defined as 
relatively fixed abdominal pain from trocar site. Visceral pain was defined as the intra-abdominal pain whose location 
could not be unambiguously determined.19 Patients were also educated on how to use the patient-controlled intravenous 
analgesia (PCIA) pump, common adverse drug reactions, and coping with adverse drug reactions.
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Presurgical Procedure
All patients were first delivered to the pre-anesthesia room and monitored for routine electrocardiography, pulse oxygen 
saturation, and noninvasive blood pressure measurements. Before the block, all participants received 0.02 mg/kg of 
midazolam and parecoxib sodium (40 mg).

In the caudal block group, a single-shot caudal block was then performed by an experienced anesthesiologist using an 
S8 ultrasound system (LOGIQ, GE, Boston, MA, USA) with the patients in the prone position. The long axis of the 10- 
MHz linear probe was perpendicular to the sacrum, and the probe was moved from the caudal-to-cranial direction to 
locate the cornu of the sacrum. The puncture points were marked at the midpoint between the two sacral cornua. The 
probe was then rotated 90° to show the sagittal ultrasound image of the sacral canal. After routine disinfection and towel 
spreading, the puncture point was infiltrated with local anesthetic (1% lidocaine). Subsequently, the 22-gauge needle was 
advanced from the caudal to the cranial direction via an in-plane technique until the needle tip was positioned in the 
sacral canal. Then, a single dose of 20 mL 0.25% ropivacaine with 2 mg morphine was injected into the sacral canal after 
confirming a negative aspiration. Floating of the sacrococcygeal ligament indicated a successful puncture.

In the sham group, the same anesthesiologist performed the sham block with the patients in the prone position. The 
sham block was defined as a sequence of operations including ultrasound-guided localization, disinfection, towel 
spreading, and local subcutaneous infiltration anesthesia at the midpoint between the two sacral cornua.

Intraoperative Management
After transferring the patients to the operating room, standard monitoring, including noninvasive blood pressure, heart 
rate, electrocardiogram, pulse oxygen saturation, and bispectral index, was performed. For the caudal block group, all 
patients were induced into general anesthesia with dexamethasone 10 mg, sufentanil 0.3 μg/kg, propofol 2.0 mg/kg, and 
rocuronium 0.9 mg/kg. Tracheal intubation was completed using a visual laryngoscope, and mechanical ventilation was 
initiated. General anesthesia was maintained with propofol at 6–8 mg/kg/h and remifentanil 0.02–0.2 μg/kg/min. The 
infusion speed of propofol and remifentanil was adjusted to maintain the bispectral index between 40 and 60, a mean 
arterial pressure (MAP) between −20% and +10%, and a heart rate between ± 20% of baseline. If the patient’s blood 
pressure was outside the target range and there was no response to an adjusted dose of remifentanil for 5 min, an 
intravenous injection of urapidil, ephedrine, or phenylephrine was chosen according to the change in the MAP value. 
Lactated Ringer’s solution or compound electrolyte solution was infused at a rate of 6–8 mL/kg/h during surgical 
procedures. Hydroxyethyl starch compensated blood loss and, if necessary, suspended red blood cell transfusion to 
maintain hemoglobin levels above 8 g/dl. Ondansetron (4 mg) was intravenously administered before surgery.

TLH
After tracheal intubation, the patients were placed in the dorsal lithotomy position. A uterine manipulator was placed in 
the vagina to assist with mobilization and surgical exposure. A 4-trocar technique was performed in TLH with one 
10 mm trocar inserted below the umbilicus and three 5 mm trocars separately placed through the lower abdominal wall. 
The CO2 pneumoperitoneum was established with a gas pressure of 12 to 14 mmHg and a flow rate of 2–3 L/min. The 
remaining surgical procedures were performed in the following order: First, the round ligament, proximal portions of the 
fallopian tube, and utero-ovarian ligament were cut sequentially using a LigaSure electrotome. Second, the vesicouterine 
peritoneal fold was opened using an ultrasound knife, and the bladder was pushed downward to expose the cervicova-
ginal junction after a combination of sharp and blunt dissection. Third, the broad ligament, uterine vessels, cardinal 
ligament, and uterosacral ligament were coagulated and cut sequentially using a LigaSure. Finally, a colpotomy was 
performed circumferentially using an ultrasound knife around the cervix. After delivering the uterus through the vagina, 
the vaginal cuff was closed using laparoscopic suturing and continuous 1-Vicryl sutures.

Postoperative Management
The PCIA pump was initiated at the end of the surgery. The patient was then transferred to the post-anesthesia care unit 
(PACU) for awakening and extubation. The wireless PCIA pumps were set up with sufentanil 1 μg/kg, ondansetron 8 mg, 
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and dexamethasone 10 mg with a bolus of 3 mL, lockout time of 15 min, and no background infusion doses. In the 
PACU, If the patient’s NRS pain score was ≥4 and there was no pain relief for 5 min after a bolus, 5 μg of sufentanil was 
given. In the ward, 40 mg of parecoxib sodium was intravenously administered as a rescue analgesic if the pain score 
remained ≥4 after two effective bolus injections.

Outcomes
The primary outcome was the postoperative 24 h cumulative sufentanil consumption. The secondary outcomes were 
sufentanil consumption during the four different postoperative periods, namely, 0–6 h, 6–12 h, 12–18 h, and 18–24 h, 
incisional and visceral pain scores at 1, 6, 12, and 24 h after surgery, intraoperative remifentanil consumption, 
intraoperative hemodynamics (heart rate and MAP), the number of patients needing rescue analgesics, use of vasoactive 
agents, lower limb muscle strength at 1 and 6 h after surgery, postoperative nausea and vomiting (PONV), pruritus, 
respiratory depression, the timing of first flatus, and length of hospital stay.

Assessment of Outcomes
The doses of postoperative sufentanil were collected using the computer monitoring station of the wireless PCIA pump. 
The pain scores at rest and during movement (turning over) were evaluated using the NRS. Intraoperative remifentanil 
consumption, hemodynamics at different time points (T0, after entering the pre-anesthesia room; T1, before induction; 
T2, before tracheal intubation; T3, after tracheal intubation; T4, the start of pneumoperitoneum; T5, 5 min after 
pneumoperitoneum; T6, 15 min after pneumoperitoneum; T7, 30 min after pneumoperitoneum; T8, at the end of 
surgery), and the use of vasoactive agents were recorded by an anesthesiologist administering general anesthesia. 
Lower limb muscle strength was evaluated using the Bromage scale. Postoperative nausea was classified as none (0), 
mild (1–3), moderate (4–7), or severe (8–10). Vomiting was assessed by time (0, 1–2, 3–5, >5 times). The respiratory 
depression was defined as: hypoventilation (respiratory rate < 8 breaths/min for ≥3 minutes); pain-sedation mismatch 
(NRS >5 with Richmond Agitation Sedation Scale ≤ 3); apnea (respiratory pauses ≥ 10s); hypoxemia (capillary oxygen 
saturation <90% for >10 s without oxygen).20,21 All indicators associated with evaluating respiratory depression were 
monitored for 12 h post-surgery by ward nurses, who reported the results the next day to the investigator responsible for 
collecting the follow-up information.

Sample Size Estimation
We performed a pilot study to estimate the sample size. The Mean (SD) cumulative consumption of sufentanil in the 
postoperative 24 h was 0.12 (0.067) μg/kg for patients undergoing TLH without caudal block. We hypothesized that 
a caudal block could reduce postoperative 24 h cumulative sufentanil consumption by 50%. Type I error (α) was set at 
0.05 and type II error (β) at 0.2. We observed differences between the two groups when the sample size was 42 (21 per 
group) using PASS software (v.15.0.5, NCSS, LLC; Kaysville, Utah, USA). We calculated a sample size of 24 
participants per group, accounting for a dropout rate of 10%.

Statistical Analysis
All statistical analyses were performed using SPSS (version 26.0; IBM Corp., Armonk, NY, USA). For the demographics 
and baseline characteristics, all continuous data were tested for normality using the Shapiro–Wilk test. Normally 
distributed continuous data were assessed using the Student’s t-test. Otherwise, the Mann–Whitney U-test was used. 
Categorical data were evaluated for significance using the Pearson χ2 test or Fisher’s exact test.

For the primary outcome, postoperative 24 h cumulative sufentanil consumption was analyzed with the Mann– 
Whitney U-test. For the secondary outcomes, the Mann–Whitney U-test was used to compare sufentanil consumption 
during the different postoperative periods between the two groups. Within-group comparisons of sufentanil consumption 
in the four different postoperative time periods were performed using the Friedman test. Inter-group differences in pain 
scores, use of vasoactive agents, lower limb muscle strength after surgery, and length of hospital stay were also assessed 
using the Mann–Whitney U-test. Intraoperative remifentanil consumption and the timing of first flatus were assessed 
using the Student’s t-test. The incidence of patients needing rescue analgesics, PONV, pruritus, and respiratory 
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depression were assessed using the χ2 test or Fisher’s exact test. Heart rate and mean arterial blood pressure were 
analyzed using the repeated-measures analysis of covariance, and values at T0 were included as covariates. The 
intervention–time interaction was test first. Then, the intervention main effect would be tested if not significant. 
Otherwise, Inter-group differences at different time points would be tested using the Student’s t-test. The p-values 
from multiple comparisons were corrected using the Bonferroni correction. For all tests, p-value < 0.05 was considered 
statistically significant.

Results
Forty-eight patients were enrolled, all completing the study (Figure 1). The baseline patient characteristics were similar 
between the two groups (Table 1). The postoperative 24 h cumulative sufentanil consumption was lower in the caudal 
block group than in the sham group (p < 0.001; Figure 2). During the four different time periods after surgery, namely 0– 
6 h, 6–12 h, 12–18 h, and 18–24 h, sufentanil consumption was lower in the caudal block group than in the sham group 
(p <0.001, <0.001, =0.098 or =0.039, respectively; Figure 3). Sufentanil consumption during 0–6 h post-surgery was 
more than 6–12 h, 12–18 h and 18–24 h after surgery in the sham group (p = 0.009, <0.001, and <0.001, respectively; 
Figure 3), but no significant difference was found for any pairwise comparisons between the four time periods in the 
caudal block group (Figure 3).

The patients who felt visceral pain was more intense (visceral pain score was greater than incisional score) at rest, 
accounting for 95.8% at 1 h, 95.8% at 6 h, 95.8% at 12 h, and 75% at 24 h post-surgery in the sham group, and only 50%, 
16.7%, 12.5%, and 4.2% in the caudal block group at these four-time points, respectively. The visceral pain scores of all 
remaining patients were equal to their incisional pain scores, and the incisional pain scores for all patients and time points 
were no more than three. Compared with the sham group, the caudal block significantly reduced visceral pain scores at 
rest and during movement at all four-time points post-surgery (Figure 4). In contrast, incisional pain showed significant 
differences between the two groups only at 1, 6, and 12 h post-surgery during movement (Figure 4).

Figure 1 CONSORT diagram of patient recruitment.
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Intraoperative remifentanil consumption was significantly lower in the caudal block group than in the sham group 
(Table 2). There was no difference between the two groups regarding heart rate (p = 0.111; Figure 5) and mean arterial 
blood pressure (p=0.956; Figure 5). No statistically significant differences were observed regarding the number of 
patients needing rescue analgesics, use of vasoactive agents, lower limb muscle strength at 1 and 6 h after surgery, 
PONV, pruritus, respiratory depression, the timing of first flatus, and length of hospital stay between the two groups 
(Table 2).

Table 1 Baseline Characteristics of the Patients in the Two Groups

Characteristic CB Group Sham Group P value
(n=24) (n=24)

Age; yr 47.0 (43.3 to 52.8) 46.0 (43.3 to 52.5) 0.91

Height; cm 160.0 (4.0) 160.3 (4.8) 0.82

Weight; kg 57.2 (6.7) 58.7 (4.6) 0.37
Body mass index; kg/m2 23.2 (20.1 to 24.2) 22.8 (22.0 to 24.1) 0.86

ASA physical status 1

1 5 (20.8%) 4 (16.7%)
2 19 (79.2%) 20 (83.3%)

History of lower abdominal surgery 9 (37.5%) 7 (29.2%) 0.54

Pathological feature 0.36
Uterine fibroid 16 (66.7%) 14 (58.3%)

Uterus adenomyosis 4 (16.7%) 5 (20.8%)

Cervical intraepithelial neoplasia 4 (16.7%) 5 (20.8%)
Additional surgical method

Salpingo-oophorectomy 5 (20.8%) 11 (45.8%) 0.07

Salpingectomy 19 (79.2%) 17 (70.8%) 0.51
Ovarian cystectomy 1 (4.2%) 2 (8.3%) 1

Excision of endometriotic foci 3 (12.5%) 2 (8.3%) 1

Blood loss; mL 40 (20 to 87.5) 25 (20 to 50) 0.4
Surgery duration; min 85.0 (72.8 to 99.5) 76.0 (65.0 to 88.8) 0.1

Note: Values are median (IQR), mean (SD), or number (%). 
Abbreviations: CB, caudal block; ASA, American Society of Anesthesiologists; IQR, interquartile range; SD, standard deviation.

Figure 2 Twenty-four-hour cumulative sufentanil consumption after surgery in the caudal block and sham groups. *** Significantly different between the two groups, p < 
0.001. CB, caudal block.
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Discussion
The significant finding of this trial was that caudal ropivacaine-morphine provided adequate postoperative analgesia 
after TLH. Caudal ropivacaine–morphine effectively reduced the demand for sufentanil within 24 h after surgery, 
and this effect was especially marked within 6 h after surgery. The results also showed that visceral pain was more 
intense than incisional pain at 1, 6, 12, and 24 hours in most individuals undergoing TLH without regional block 
techniques, as previously reported.11 Compared with the sham block, the caudal block significantly reduced the NRS 
scores of visceral pain at these four-time points, whether at rest or during movement. Moreover, the highest 
incisional NRS pain score during movement did not exceed three, which indicated that patients who underwent 
TLH only had mild incisional pain.

These conclusions are consistent with our hypotheses. We demonstrated that pain after TLH was mainly due to 
surgical trauma caused by a vaginal cuff suture. Postoperative pain from the top of the vagina is transmitted via the pelvic 
splanchnic nerves to S2 to 4 and is perceived as visceral pain in patients undergoing TLH. This may explain the 
ineffectiveness of the TQLB and superior hypogastric plexus block in postoperative pain relief in patients following this 
procedure.13,22 Mechanically, TQLB relieved visceral pain through local anesthetic spread into the thoracic paravertebral 
space. The superior hypogastric plexus is an integral part of transmitting pain from the uterus and accompanying 
structures but is not involved in pain transmission in the cervical and upper vaginal regions.14 It might be argued that pain 
after TLH also originates from the abdominal wall and peritoneum, as well as the uterus and cervix. The multimodal 
analgesic regimen used in our study containing parecoxib, dexamethasone, and sufentanil could well control the pain 
from the abdominal wall and peritoneum and pain from the uterus and cervix after TLH was no longer existent because 
they have already been removed. Moreover, caudal block aids in decreasing pain associated with the circumferential 
excision at the upper vagina and subsequent suturing after uterus removal, resulting in relatively lower remifentanil 
consumption during surgery.

Murphy et al found that the minimum volume of medication required to cover the sacral nerve in the caudal block 
completely was 20 mL.23 We selected 20 mL but not a larger volume, as the injection volume because we mainly aimed 
to block the sacral nerve roots. Moreover, a higher dose of the local anesthetic is associated with a higher likelihood of 
systemic toxicity. Thus, the caudal block failed to cover the trocar site and alleviate postoperative incisional pain at rest. 
Although the intergroup differences were found for the NRS scores of incisional pain during movement at 1 h, 6 h, and 

Figure 3 Postoperative sufentanil consumption during the indicated time periods in the caudal block group and sham group. *Significantly different between the two groups, 
*p < 0.05, *** p < 0.001. α Statistically significant (P < 0.05, Bonferroni corrected) differences compared to 0–6 hours.
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12 h after TLH, caudal block only reduced pain scores by 0.38 (95% CI: 0.05 to 0.70), 0.29 (95% CI: −0.01 to 0.60), and 
0.21 (95% CI: 0.03 to 0.38) at 1 h, 6 h, and 12 h after surgery, respectively. These reductions were less than the minimal 
clinically significant differences in pain scores.24

Compared with a peripheral nerve block, a caudal block has a relatively shorter duration of 4 to 6 h.17 Considering 
that moderate-to-severe pain still existed 6 h after TLH11 and that the caudal block was performed before general 
anesthesia in our study, we used morphine as an adjunct to prolong the duration of the block.25,26 Caudal blocks usually 
use 0.1 to 0.375% ropivacaine or 0.125 to 0.25% bupivacaine.27 To lessen toxicity and motor block, we chose 
ropivacaine to perform caudal block rather than bupivacaine.28,29 The clinical bolus dose of epidural morphine is 2 to 
3 mg as a bolus.30 We chose low-dose morphine to reduce dose-dependent complications such as pruritus and respiratory 
depression.31 Although no retrieved articles reported the specific duration of caudal ropivacaine–morphine, the analgesic 
effect of epidural morphine was shown to last for up to 24 h in most patients;32 this could explain why caudal 
ropivacaine–morphine maintained an analgesic effect until 24 h after TLH.

Consistent with a previous study, none of the patients in the present study showed a reduction in lower limb muscle 
strength at 1 h and 6 h after surgery.33 The reasons could be attributed to the following three aspects. First, the EC50 of 
ropivacaine for motor blockade in epidural analgesia was 0.497%, much higher than 0.25%.34 Secondly, the duration of the 

Figure 4 Postoperative numerical rating scale pain scores at rest and during movement for incisional and visceral pain for 24 h postoperatively. NRS pain scores at rest for 
incisional pain (a) and visceral pain (b). NRS pain scores during movement for incisional pain (c) and visceral pain (d). * Significantly different between the two groups, *p < 
0.05, *** p < 0.001.
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caudal block without morphine was 4 to 6 h.17 The motor block is known to disappear before the sensory block. Moreover, 
the addition of opioids did not prolong the motor block time.35 The third reason is that caudal blocks hardly decrease 
adductor strength, which is the primary muscle strength measuring the extent of the motor block when using the Bromage 
Score.36

The caudal block did not affect the hemodynamic outcomes in our study; this was expected because the preganglionic 
sympathetic neurons extended from the T1 to the L2 level, which the caudal block failed to reach. No significant 
differences were observed in the incidence of nausea and vomiting, and no patients experienced pruritus or respiratory 
depression, probably because we chose low-dose morphine.

However, our study has some limitations. First, we did not test the level of hypoesthesia because our study was 
performed in a double-blind fashion. Second, since all patients undergoing TLH were routinely required not to ambulate 
until 24 h after surgery in the gynecological ward, we did not record the time to first mobilization. Instead, we measured 
the lower limb muscle strength. Third, our study did not record urinary retention, a possible complication of a caudal 
block. The insertion of a urinary catheter was a routine practice before the start of TLH, and the indwelling urinary 
catheter was maintained for 24 h according to the requirements of the gynecologists.

Conclusion
In conclusion, a caudal block with ropivacaine and morphine could provide a satisfactory analgesic effect for 24 
h postoperatively without additional adverse effects after TLH, and postoperative pain after TLH primarily originates 
from the vaginal cuff.

Table 2 Secondary Outcome Parameters for Patients in This Study

CB Group Sham Group P value
(n=24) (n=24)

Remifentanil; μg/kg/min 0.16 (0.064) 0.22 (0.072) 0.004

Required remedial sufentanil in PACU 0 (0%) 2 (8.3%) 0.49

Required parecoxib sodium in the ward 0 (0%) 0 (0%) 1
Phenylephrine consumption; μg 0 (0 to 0) 0 (0 to 0) 0.54

Ephedrine consumption; mg 0 (0 to 0) 0 (0 to 0) 0.98

Urapidil consumption; mg 0 (0 to 0) 0 (0 to 0) 0.32
Muscle strength of two leg

1-h postoperative 5 (5 to 5) 5 (5 to 5) 1

6-h postoperative 5 (5 to 5) 5 (5 to 5) 1
Nausea 0.87

0 23 (91.7%) 21 (83.3%)

1–3 1 (4.2%) 1 (4.2%)
4–7 0 (0%) 2 (8.3%)

8–10 1 (4.2%) 1 (4.2%)

Vomiting; time 1
0 23 (95.8%) 23 (95.8%)

1–2 1 (4.2%) 1 (4.2%)

3–5 0 (0%) 0 (0%)
>5 0 (0%) 0 (0%)

Pruritus 0 (0%) 0 (0%) 1

Respiratory depression 0 (0%) 0 (0%) 1
1st Farting postoperatively; h 23.9 (10.7) 23.0 (8.0) 0.75

Hospital length of stay; d 8 (8 to 9) 9 (9 to 9) 0.092

Note: Values are mean (SD), number (%), or median (IQR). 
Abbreviations: CB, caudal block; PACU, Post-anesthesia care unit; IQR, interquartile range; SD, standard deviation.
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Data Sharing Statement
The manuscript presents all the data that substantiate our conclusion. The individual deidentified participant data will be 
available from the corresponding author (wujin914@hotmail.com) for reasonable request.
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Informed consent was obtained from all the study patients and this study complies with the Declaration of Helsinki. The 
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prospective, randomized controlled study (KY2022H1014-4).
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Figure 5 Mean (SD) heart rate (a) and mean arterial blood pressure (b) in the caudal block group and sham group over time in operation. HR, heart rate; MAP, mean 
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start of pneumoperitoneum; T5, 5 min after pneumoperitoneum; T6, 15 min after pneumoperitoneum; T7, 30 min after pneumoperitoneum; T8, at the end of the surgery.
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