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Abstract
Background  Caudal epidural analgesia significantly reduces acute pain after anorectal surgery; however, caudal 
epidural catheter placement (CECP) remains challenging, and the safety of real-time ultrasonography-guided CECP 
is uncertain. This study aimed to evaluate the success rate and related complications of real-time ultrasonography-
guided CECP and describe the technical considerations.

Methods  This prospective, single-center observational study included 233 patients catheterized in the left lateral 
decubitus position. The sacral hiatus was palpated and then confirmed using ultrasonography. A catheter-over-
needle was inserted through the sacrococcygeal ligament under real-time ultrasonographic guidance, the metallic 
needle was withdrawn through the outer sleeve, and the epidural catheter was placed through the outer sleeve into 
the sacral canal epidural space. The primary outcome was the success rate of CECP; several surgical variables, the 
incidence of related complications, and improvement measures were also assessed.

Results  CECP through the sacral hiatus was successful in 231 patients. The sacral canal depth at the hiatus apex, the 
mean distance between the sacral cornua, and the distance from the skin to the inferior margin of the sacrococcygeal 
ligament were 5.07 ± 1.38, 8.00 ± 1.94, and 14.24 ± 4.18 mm, respectively. The sacral canal depth was > 3 mm in 
94.4% of patients. No complications, such as epidural hematoma, dura puncture, and intraspinal infection during 
postoperative epidural catheter utilization, occurred.

Conclusion  Ultrasonography-guided CECP through the sacral hiatus is a simple, feasible, safe, and effective 
technique for postoperative anorectal analgesia. Additionally, caudal epidural analgesia manages severe pain after 
anorectal surgery. Therefore, this technology merits comprehensive clinical application.

Trial Registration number  No. ChiCTR 2,000,038,918.

Keywords  Ultrasonography, Epidural catheter, Catheter-over-needle, Caudal block, Intraspinal infection, 
Subcutaneous tunnel, Postoperative pain, Anorectal surgery
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Background
Caudal block is widely used in clinical practice for peri-
operative anesthesia and postoperative pain management 
[1]. It was initially introduced as a landmark-based, blind 
technique; however, the success rate was only 68–75% by 
experienced physicians1. Recently, ultrasonography has 
increasingly been used to guide caudal block, improving 
its success rate to 100% [1–3].

Given the advantages of simple operation and the 
limited complications of the caudal block, this technol-
ogy has been widely used in anorectal surgery [4]. The 
single caudal epidural block can meet the needs of both 
anorectal surgery and post-surgery short-term analgesic 
treatment. However, due to the particularity of perianal 
anatomy, severe and prolonged pain after anorectal sur-
gery is experienced, which is exacerbated by postopera-
tive dressing changes and defecation [5–6]. Therefore, a 
long-lasting and effective analgesic method after anorec-
tal surgery is required.

Epidural analgesia has become a widely practiced anal-
gesic technique worldwide, and caudal block could pro-
vide reliable intraoperative and postoperative pain relief 
for patients undergoing anorectal surgery [7–10]. How-
ever, the single caudal epidural block is primarily used in 
clinics, with limited literature reporting the technically 
challenging placement of the epidural catheter through 
the sacral hiatus.

Generally, a Tuohy needle is used for epidural catheter 
placement; however, this is only suitable for the thoraco-
lumbar epidural catheter and not for placement through 
the sacral hiatus [11]. Due to the considerable anatomical 
variation of the sacral hiatus, some patients have a rela-
tively narrow sacral hiatus [12], which may cause caudal 
epidural catheter placement (CECP) failure. Moreover, 
because the sacral hiatus is close to the anus, the pos-
sibility of intraspinal infection should be considered 
and strictly prevented [13]. Other complications of cau-
dal epidural analgesia include hematoma, direct nerve 
trauma, catheter prolapse, and catheter blockage [7–9].

Therefore, using the catheter-over-needle technique, 
this study investigated the feasibility of ultrasonography-
guided CECP through the sacral hiatus into the caudal 
epidural space. The feasibility, safety, efficacy, and related 
complications associated with this method were evalu-
ated to address critical clinical challenges in periopera-
tive and postoperative pain management in anorectal 
surgery.

Methods
Study design and patient recruitment
A prospective, single-anonymized, observational design 
was employed. The study protocol was conducted fol-
lowing the principles of the Declaration of Helsinki, 
approved by the Clinical Trial Ethics Committee of 

Chengdu Shangjin Nanfu Hospital (No. 2019042504), 
and registered with the Chinese Clinical Trial Center 
(No. ChiCTR 2000038918). All participants signed an 
informed consent form before enrollment. After the 
clinical trial registration, the patients were enrolled from 
October 2020 to December 2023. The manuscript follows 
the relevant CONSORT guidelines.

This study included adult patients (age > 18 years) 
who underwent anorectal surgery (mixed hemorrhoid, 
complex anal fistula, or perianal abscess) and required 
patient-controlled epidural analgesia at Chengdu Shang 
Jin Nanfu Hospital. Patients with a body mass index of 
< 30  kg/m2 and the American Society of Anesthesiolo-
gists (ASA) grade of I–III were eligible for inclusion. The 
exclusion criteria were as follows: allergies to local anes-
thetics, neurological or psychiatric disorders, history of 
sacrococcygeal region infection, coagulopathy, antico-
agulant or antiplatelet medication use, immunocompro-
mised status, and sacral canal stenosis.

Protocol for CECP
Before CECP, intravenous access to upper limbs and rou-
tine monitoring measures (pulse oximetry, electrocardio-
gram, and noninvasive blood pressure) were established. 
Following preparation, the patients were placed in the 
left lateral position, and oxygen was administered via the 
nasal catheter at a rate of 2 L/min. A single experienced 
anesthesiologist then performed all CECPs under ultra-
sound guidance.

A palpable dimple between two sacral cornua was 
considered a sacral hiatus, making a “+” mark. A lin-
ear-array ultrasound transducer (5–12  MHz; Mindray 
7, Shenzhen, China) was placed transversely on the “+” 
mark. The ultrasound transducer scanned the sacral hia-
tus. We identified the bilateral sacral cornua as the two 
hyperechoic structures from the ultrasonic transverse 
views. There are two band-like hyperechoic structures: 
the superficial one is the inferior sacrococcygeal liga-
ment, and the deep one is the dorsal surface of the sacral 
bone. The hypoechoic region between these structures 
was then identified as the sacral cavity. The ultrasound 
transducer was scanned cephalomedially, and the apex of 
the sacral hiatus was recognized when the two band-like 
structures suddenly disappeared (Fig. 1A). In the apex of 
the sacral hiatus in the ultrasonic transverse view, the dis-
tance between the two band-like structures (depth of the 
sacral canal [line a]), distance from the skin to the inferior 
margin of the sacrococcygeal ligament (line b), and dis-
tance between the bilateral cornua (line c) was measured 
(Fig. 1A). The transducer was subsequently rotated 90° to 
obtain a longitudinal view of the sacral canal (Fig. 1B), in 
which the dorsal sacrococcygeal ligament was identified, 
and its thickness was measured (line d).
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After identification and evaluation of the sacral hiatus 
by ultrasound, the transducer was covered with a sterile 
plastic protective sleeve. Strict disinfection was applied 
around the puncture site, and a towel was laid. After 
local infiltration of 1% lidocaine into the intended site of 
the needle entry, under the guidance of real-time ultra-
sound, a 2-mL syringe with a 23-gauge needle was slowly 
advanced into the sacral hiatus using the out-of-plane 
approach until the needle tip passed through the sacro-
coccygeal ligament in the sonographic transverse view. 
Meanwhile, the characteristic “pop” was detected, and 
the loss of resistance technique was used to inject normal 
saline into the sacral canal, as observed on the ultrasound 
Doppler image (Fig.  1C), indicating a successful caudal 
block. Subsequently, we slowly administered 0.5% ropiva-
caine (16 mL for men and 14 mL for women) and closely 
monitored the patients’ response during administration 
[14–15]. If the patient experienced adverse reactions, 
such as dizziness, tinnitus, and pulse or consciousness 
changes, the drug injection was immediately terminated, 
and symptomatic treatment was initiated.

After administration, the caudal epidural block was 
repeated at the original puncture site using a 16-gauge 

catheter-over-needle under out-of-plane ultrasound 
guidance. This catheter-over-needle was substituted for 
the 16-gauge (1.7  mm) sterilized biosafety intravenous 
catheter (V4251709-03, B. Braun Melsungen AG, Pen-
ang, Malaysia) (Fig.  2A), which was inserted into the 
sacral hiatus under the sonographic transverse view, after 
advancing the metallic guide needle through the dorsal 
sacrococcygeal ligament. We then slowly withdrew the 
metallic needle and retained the outer sleeve, through 
which a multi-orifice epidural catheter was threaded in 
the cephalad direction. The catheter was then advanced 
until approximately 11  cm of the epidural catheter 
entered the outer sleeve (6  cm in the caudal epidural 
space) and stopped. Intravascular and subarachnoid intu-
bation was excluded by epidural catheter aspiration, and 
a 3-mL test dose of 2% lidocaine was administered.

A subcutaneous tunnel secured the catheter; the first 
2 cm ran to the right hip and then turned to the cepha-
lad, with a length of 3  cm. The remaining length of the 
epidural catheter extended beyond the waist, and the 
epidural catheter connector remained in the lower abdo-
men, with the catheter adequately fixed by adhesive tape. 

Fig. 2  CECP flow chart. (A) 16-gauge sterilized biosafety intravenous catheter; (B) Epidural catheters pass through the outer sleeve of the intravenous 
catheter

 

Fig. 1  Ultrasound image of the sacral canal. (A) Transversal ultrasound image of the sacral canal; (B) Longitudinal ultrasound image of the sacral canal; (C) 
ultrasound Doppler image. Measurement of the distance between the two band-like structures (depth of the sacral canal at the apex of the sacral hiatus 
[line a]), distance from the skin to the inferior margin of the sacrococcygeal ligament (line b), and distance between the bilateral cornua ( line c) and the 
dorsal sacrococcygeal ligament thickness (line d) were obtained. (C) Unidirectional flow on color Doppler shows ropivacaine injection into the sacral 
canal. SC: Sacral cornua; SL: sacrococcygeal ligament; S: Sacral base
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A transparent dressing was applied over this area near 
the anus, providing waterproofing.

Evaluation of the sacral block effect
Fifteen minutes after CECP, we punctured the patient 
around the anus using a blunt needle. If the patient 
reported no pain and could not control the anus auton-
omously, the effect of the caudal epidural block was 
considered satisfactory; in contrast, if the patient experi-
enced pain around the anus and could voluntarily control 
it, indicating caudal block failure, an appropriate drug 
dose was administered through the catheter. After a sat-
isfactory caudal epidural block was achieved, 0.5 ug/kg 
of dexmedetomidine was administered intravenously for 
10–15 min. Additionally, 30 mg of propofol was adminis-
tered intravenously at the beginning of the surgery to aid 
rapid sleep. When necessary, 2–4  mg/kg/h of propofol 
was administered intravenously to maintain the Ramsay 
score at 4–6 points. After surgery, the patient returned to 
the post-anesthetic care unit (PACU) for observation and 
was connected to an epidural pump.

Postoperative analgesia and follow-up
The nursing staff collected data regarding dexmedeto-
midine and propofol administrations, local anesthetic 
administration, related complications, ultrasonography 
measurements, and any redirections or reinsertions of the 
needle. Postoperative epidural analgesia was instituted 

with an infusion of 0.2% ropivacaine with 0.4 µg/mL suf-
entanil at 3 mL/h; these were adjusted at the attending 
anesthesiologist’s discretion. The infusion was contin-
ued postoperatively, and the patient or acute pain team 
decided to discontinue according to the patient’s pain 
degree. If the epidural was not “working,” 10 mL of 1% 
lidocaine was injected through the epidural catheter to 
confirm the correct positioning of the epidural catheter. 
If the patient’s perianal pain is significantly relieved, the 
epidural catheter is correctly positioned and can be con-
tinued. If the patient’s perianal pain is not relieved, the 
catheter has been displaced, and the use is terminated. 
Switch to medication for analgesia, such as intravenous 
NSAIDs(Non-steroidal anti-inflammatory drugs) (+ pos-
sibly opioids) or oral NSAIDs, or apply lidocaine cream 
around the perianal area.

Outcomes
The primary outcome was the success rate of CECP. The 
secondary outcomes were: (1) the depth of the sacral 
canal at the apex of the sacral hiatus; (2) distance from 
the skin to the sacrococcygeal ligament inferior mar-
gin; (3) distance between the bilateral sacral cornua; (4) 
thickness of the sacrococcygeal ligament; (5) the number 
of skin punctures (e.g., reinsertion after complete nee-
dle withdrawal); (6) first-pass success rate (the catheter 
placement was successful on the first needle pass and 
first skin puncture); (7) related complications, such as 
dura puncture, epidural hematoma, accidental catheter 
shear, and intravascular or intrathecal local anesthetic 
injection; and(8) incidence of postoperative intraspinal 
infection and epidural catheter prolapse.

Statistical analysis
Data are expressed as the mean and standard deviation, 
median and interquartile range, or number and percent-
age, as appropriate. All data were analyzed using SPSS, 
version 25.0 (IBM Corp., Armonk, NY, USA).

Results
Data were collected from 233 patients (median age, 
38.6 ± 10.3 years; 54.9% male) (Table 1). All patients were 
classified as ASA Grade I or II. Concerning the type of 
surgery, 59.6%, 25.8%, and 14.6% of the patients under-
went surgery for mixed hemorrhoids, anal fistulas, and 
perianal abscesses, respectively (Table 1).

In the transverse ultrasonic view of the sacral hiatus 
at the apex, the mean depth of the sacral canal, distance 
from the skin to the inferior margin of the sacrococcy-
geal ligament, and distance between the bilateral sacral 
cornua were 5.07 ± 1.38, 14.24 ± 4.18, and 8.00 ± 1.94 mm, 
respectively. In the longitudinal view, the mean thickness 
of the sacrococcygeal ligament was 4.38 ± 1.00 mm. Nota-
bly, 220 (94.4%) patients had a sacral canal depth at the 

Table 1  Demographic data
Demographics Number of Patients(N = 233)
Age(y) 38.6 ± 10.3(19–65)
Male 128(54.9%)
Weight(kg) 64.37 ± 12.62(40–120)
Height(cm) 166.06 ± 7.93(140–190)
BMI(kg/m2) 23.2 ± 3.4(16.2–37.0)
ASA
I 100
II 133
III 0
Types of Surgery
Hemorrhoids 139(59.6%)
Anal fistula 60(25.8%)
Perianal abscess 34(14.6%)
Ultrasound measurement(mm)
Sacral fissure depth 5.07 ± 1.38(1.5–9.9)
Skin to the sacral canal 14.24 ± 4.18(7.5–28.2)
Medial spacing of sacral cornu 8.00 ± 1.94(3.4–12.3)
SL thickness 4.38 ± 1.00(1-7.1)
Sacral fissure depth(mm)
< 2.0 1(0.4%)
2.0–3.0 12(5.2%)
>3.0 220(94.4%)
Values are mean ± SD, number (proportion) where appropriate. SL: 
Sacrococcygeal ligament
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sacral hiatus apex of > 3.0 mm, and only one patient had a 
depth of < 2 mm (Table 1).

Table  2 presents the outcomes of ultrasound-guided 
CECP. All patients underwent out-of-plane ultrasound-
guided skin puncture for needle advancement; how-
ever, catheterization was unsuccessful three times in 
two patients. Overall, 231 patients underwent success-
ful CECP through the sacral hiatus, with a success rate 
of 99.1%. Among these patients, the first-, second-, and 
third-pass success rates were 77.7% (n = 181), 12.8% 
(n = 30), and 8.6% (n = 20), respectively. Regarding com-
plications, six patients had high resistance during CECP; 
no patient showed intravascular catheter placement, and 
one patient showed epidural catheter shear during the 
creation of the subcutaneous tunnel, resulting in catheter 
replacement.

Epidural use was continued for 4 postoperative days. 
Notably, there was no spinal infection and no neurologi-
cal complications; moreover, patients with regular use 
of postoperative epidural analgesia reported adequate 
analgesia.

Discussion
This study demonstrated that the catheter-over-needle in 
real-time ultrasound-guided CECP can be used for most 
patients undergoing anorectal surgery, with a high first-
pass success rate. Our results corresponded with those of 
previous studies showing that successful CECP is associ-
ated with the ultrasound-guided puncture technique and 
the sacral canal depth [1 12 16]; CECP becomes challeng-
ing if the sacral canal depth is < 2 mm [17].

We performed CECP through the sacral hiatus for 
postoperative continuous analgesia rather than a single 
caudal block. The success of the caudal block was closely 
related to the puncture technique, sacral hiatus’ ana-
tomical variation, and volume and concentration of local 
anesthetics [17–18]. For example, when the sacral hiatus 
depth is < 1.6  mm, the sacral block success rate is low 
[11219–20]. In the present study, we found that when the 
volume and concentration of local anesthetic infusion 
were fixed, its injection into the sacral canal to achieve 
caudal block was possible, granted the sacral hiatus was 
not entirely closed. However, the success of caudal epi-
dural catheterization was closely related to the sacral 
canal depth and puncture technique [21].

Therefore, we investigated the influence of changes in 
caudal epidural catheterization tools and ultrasound-
guided puncture technology on CECP success while 
considering the sacral hiatus’ anatomical variations. 
Accordingly, 94.4% of patients with a sacral canal depth 
of > 3  mm could effectively undergo continuous sacral 
block if the anesthesiologist was skilled in puncture and 
applying traditional puncture technology. However, with 
improved puncture technology and catheter placement 

tools, patients with a > 2-mm sacral canal depth could 
effectively undergo CECP, with first- and second-pass 
success rates of 77.7% and 12.8%, respectively. Notably, 
only one patient in this study had a < 2 mm sacral canal 
depth and, therefore, could not undergo continuous cau-
dal epidural analgesia; however, in the case of incom-
plete closure, adequate analgesia could still be achieved 
through a successful caudal block.

In clinical settings, the 16-gauge Tuohy needle is cur-
rently the most commonly used epidural puncture 
needle. It is used for thoracic and lumbar epidural cath-
eterization, with a 1.7-mm outer diameter and 80-mm 
handle length; however, its handle is too long and incon-
venient, which has certain limitations for sacral canal 
catheterization 11. Since the sacral hiatus is only covered 
by skin, subcutaneous fat, and sacrococcygeal ligament, 
the distance between the skin and sacral canal is small 
(vertical distance: 14.24 ± 4.18 mm), and there is signifi-
cant variation in sacral hiatus.

Therefore, the 16-gauge intravenous catheter was iden-
tified as more suitable for caudal epidural catheterization 
[18]. This intravenous catheter has a 50-mm total length 
and comprises an outer sleeve of 1.6 mm diameter and a 
metallic guide needle of 32 mm length. The outer sleeve 
is made of polyurethane, an elastic material; its tip is of 
relatively small size and rounded, without a bevel, which 
does not easily damage the epidural catheter or blood 
vessels of the caudal epidural space during the procedure 
[18]. The metallic guide needle can guide the outer sleeve 
through the sacrococcygeal ligament into the sacral canal 
[18]; withdrawing the metallic guide needle and main-
taining the outer sleeve provides a passageway for the 
epidural catheter into the caudal epidural space. Com-
pared with the Tuohy needle [11], this 16-gauge intrave-
nous catheter is smaller, lighter, more flexible, and more 
conveniently navigates the epidural catheter into the 
caudal epidural space [18]. One disadvantage is that the 
metallic guide needle’s bevel is too long; once the metallic 
guide needle passes through the sacrococcygeal ligament, 

Table 2  Outcome parameter
Procedural variables Number of patients (N = 233)
Successful CECP 231(99.1%)
Number of successful CECP, n (%)
Fist 181(77.7%)
Second 30(12.8%)
Third 20(8.6%)
Regarding complications
High resistance 6(2.6%)
Intravascular catheter 0(0%)
Epidural catheter shear 1(0.4)
Infectious 0(0%)
Neurological complications 0(0%)
Number (proportion) where appropriate.CECP: Caudal epidural catheter 
placement
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the outer sleeve cannot pass through. During each oper-
ation, we needed to align the outer sleeve’s tip with the 
metallic guide needle’s tip to ensure both pass through 
the sacrococcygeal ligament. Therefore, this technique is 
simple and suitable for most patients.

Ultrasound imaging—a valuable tool for previewing the 
sacral hiatus anatomy and visualizing needle advance-
ment—can identify the sacral hiatus, evaluate the sacral 
canal, and reduce the risk of caudal epidural catheteriza-
tion failure [119–20]. In the present study, the sacral hia-
tus was identified in all patients, and its closure was not 
observed in any patient. Fortunately, in the present study, 
most patients had a > 2-mm sacral canal depth and were 
suitable for CECP.

Previously, the caudal epidural block was performed 
under in-of-plane ultrasound guidance in the prone 
position [1 19], whereas our study used out-of-plane 
ultrasound guidance for catheterization in the lateral 
decubitus position. During the caudal block procedure, it 
is more convenient for patients to change from a supine 
to a lateral than to a prone position1. Additionally, the 
lateral position enables a more effective transition to the 
supine position for urgent treatment if the patient expe-
riences local anesthetic poisoning. Furthermore, when 
the patient is in the lateral decubitus position, their knees 
are pulled close to their chests to expose the sacral hiatus 
more clearly, making caudal block and catheter insertion 
easier [22–23].

However, in the lateral decubitus position, fixing the 
ultrasound probe at the sacral hiatus puncture site is 
complex [19]. Moreover, the average vertical distance 
between the skin and sacral epidural space is 14.24 ± 4.18 
(7.5–28.2) mm [2, 5, 12], while the intravenous cath-
eter’s needle handle is only 30  mm. Our study chose 
out-of-plane rather than in-plane ultrasound guidance 
to overcome these challenges. Out-of-plane ultrasound 
guidance has the following advantages: minor procedural 
trauma, short puncture distance, simple operation pro-
cess, and ability to be used with various types of punc-
ture needles (long or short), thus making caudal epidural 
block and catheterization more straightforward, accu-
rate, and successful [1822–23]. Although the complete 
needle trajectory could not be seen on the ultrasound 
image under real-time out-of-plane ultrasound guidance, 
the needle tip remained visible when it passed through 
the sacrococcygeal ligament. We also used the loss of 
resistance technique with saline to ensure intravenous 
catheter insertion into the sacral canal space [18].

The S2–S5 segments innervate the perianal tissue [5]; 
therefore, during the caudal block, the tip of the epidural 
catheter must reach the S2 segments. Previously, Senoglu 
et al. analyzed adult sacrococcygeal magnetic resonance 
images and found most dural sacs terminated in the S1–
S2 segments [22 24], and the distance between the dural 

sac termination level and the sacral hiatus was approxi-
mately 40–50  mm [22]. However, when the patient 
assumes the lateral decubitus position, dural sac termi-
nation will shift to the cephalic side, and the distance 
between the sacral hiatus and the dural sac termination 
will increase, reducing the risk of local anesthetic poison-
ing or total spinal anesthesia due to accidental entry of 
the epidural catheter into the subarachnoid space 7. Con-
sistent with our findings, Afshan et al. found that a depth 
of 50  mm was most appropriate for epidural catheter 
placement (ECP) [25], and Königsrainer et al. found that 
30–40% of adequately placed catheters move outwards 
within the epidural space over time [26]. Therefore, we 
limited the catheter insertion depth to 50–60 mm, meet-
ing the need for adequate analgesia. Additionally, we 
used subcutaneous tunneling techniques to prevent the 
epidural catheter’s outward movement [27].

Cesur et al. reported that the quality of epidural anes-
thesia could be improved, and the risk of catheter-related 
complications could be decreased by administering local 
anesthetics through the epidural needle before epidural 
catheterization [28]. Therefore, we completed the cau-
dal block before CECP to ensure the epidural catheter’s 
smooth placement into the caudal epidural space with-
out entering the subarachnoid or intravascular space [7]. 
After successful catheterization, we routinely injected 3 
mL of 2% lidocaine through the epidural catheter as the 
‘test dose’ to confirm whether the catheter had acciden-
tally entered the subarachnoid or intravascular space, 
as recommended in previous studies [18 29]. Thus, we 
found no cases of catheter insertion in the subarachnoid 
or intravascular space.

Due to the sacral hiatus’ proximity to the anus, CECP 
through the sacral canal has posed considerable chal-
lenges to postoperative nursing, especially regarding 
caudal epidural infection [7 13 30]. Previously, Bomb-
erg et al. found that using a subcutaneous tunnel to fix 
a thoracic epidural catheter can significantly reduce the 
incidence of epidural catheter infection [27]. Considering 
infection prevention was essential for quality control in 
our study, we also used the subcutaneous tunnel method 
for epidural catheter fixation [27 31]. However, because 
CECP through the sacral hiatus is prone to bending and 
blockage due to the position of the sacral hiatus at the 
lowest site of physiological bending, we chose to extend 
the subcutaneous tunnel to one side of the body before 
turning in a cephalic direction to avoid epidural catheter 
blockage [21].

Due to patients requiring traditional Chinese medicine 
fumigation after surgery, the postoperative puncture sites 
are easily contaminated, posing further challenges to 
postoperative nursing [7]. Therefore, we chose breathable 
and high-viscosity adhesive tape to fix the epidural cath-
eter and added a layer of watertight transparent adhesive 
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close to the anus to avoid the adhesive tape being pol-
luted when encountering water. Additionally, the adhe-
sive tape used to fix the epidural catheter was quickly 
replaced if it was accidentally contaminated.

Postoperatively, we found the patient’s degree of pain 
was high on the first postoperative night and at the first 
dressing change [5]; therefore, according to the recom-
mendations of previous studies [7 30 32], epidural anal-
gesia was administered for 4 days postoperatively for 
pain relief. If patients requested the extension of epidural 
analgesia, we limited the duration to 1 week to prevent 
intraspinal infection [30]. However, further research is 
required regarding how long caudal epidural analgesia 
can be continuously used.

In the present study, the epidural catheter was acci-
dentally scratched by the tip of the metallic guide needle 
while creating the subcutaneous tunnel in one (0.4%) 
patient. Subsequently, the method was improved by using 
the left thumbnail to fully protect the epidural catheter 
during subcutaneous tunnel creation [31], resulting in no 
further accidents. Postoperatively, we found no patients 
had an epidural abscess or meningitis, possibly related 
to strict compliance with the inclusion criteria, rigor-
ous aseptic operation, limitation of the epidural catheter 
duration [13], use of a subcutaneous tunnel for epidural 
catheter fixation, and waterproof prevention of contami-
nation [7].

There are some limitations to our study. First, all 
CECPs were performed by one anesthesiologist, and the 
efficiency of all placements was similar. Therefore, further 
research is required to investigate the effect of the anes-
thesiologists’ experience level on this method’s efficacy. 
Second, patients with sacral canal stenosis or closure may 
be unsuitable for this technique for postoperative analge-
sia; nonetheless, the incidence of postoperative analgesia 
in patients with sacral canal stenosis or closure was low. 
Third, this method was unsuitable for pain relief in super-
obese patients because their sacrococcygeal subcutane-
ous fat is generally thick and requires a more extended 
handle of the catheter-over-needle. Currently, our insti-
tution only has an intravenous needle with a 30-mm 
handle length, which cannot meet the requirements for 
patients with extreme obesity.

Conclusions
We found that our technique of ultrasound-guided CECP 
through the sacral hiatus for caudal epidural analgesia 
for anorectal surgery is feasible, safe, and effective. It also 
reduces the incidence of related complications and infec-
tion. Moreover, learning to use the catheter-over-needle 
for CECP is relatively easy, and this technique alleviates 
severe pain after anorectal surgery and allows painless 
dressing changes and defecation. Therefore, this tech-
nique provides a new technical solution for integrating 

perioperative anesthesia and postoperative pain treat-
ment and merits comprehensive clinical application.
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