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ABSTRACT

Background and study aims Colorectal endoscopic sub-
mucosal dissection (ESD) is often challenging and time-
consuming. Prolonged sedation and general anesthesia are
associated with a relevant risk of anesthesia-related adverse
events (ARAEs), especially in elderly and frail patients. Spin-
al anesthesia (SA), a simple technique providing analgesia
and motor block without systemic drug administration,
has never been described in gastrointestinal endoscopy.
We assessed the feasibility of SA in colorectal lesion ESD.
Patients and methods We retrospectively collected data
on all consecutive patients who underwent ESD for colorec-
tal laterally spreading tumors (LSTs) under SA in our center
during the last 3 years. We evaluated the rates of technical
success, i.e. ESD completion under SA without need of con-
version to deep sedation or general anesthesia, and ARAEs
after SA.

Results ESD under SA was performed on 20 rectosigmoid
LSTs > 35mm. Technical success was achieved in 95.0% of
cases (19/20), while one patient (5.0%) required conversion
to deep sedation. Two patients (10.0%) experienced acute
urinary retention that was successfully treated with tem-
porary catheterization.

Conclusions Our initial experience suggests that SA for
ESD of large rectosigmoid LSTs is feasible, and it may prove
to be a valuable option, especially for elderly and frail pa-
tients.

t These authors contributed equally
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Introduction

Endoscopic submucosal dissection (ESD) of colorectal lesions
provides good results in terms of en bloc resection and low ad-
verse event (AE) rates [1,2,3]. However, large lesion ESD is of-
ten challenging, time-consuming, and it requires the patient to
be in a still position for a long time, with significant abdominal
pain frequently being reported both during and after the pro-
cedure.

Optimal sedation and analgesia are key factors for achieving
technical success and minimizing AEs associated with ESD.
While mild-to-moderate sedation may not provide sufficient
pain relief and does not prevent involuntary movements of the
patient, prolonged deep sedation with intravenous (1V) admin-
istration of opioids, benzodiazepines, and propofol may in-
crease risk of serious anesthesia-related AEs (ARAEs), including
hypoxia, hypercapnia, hypotension, and arrhythmias [4, 5]. Fur-
thermore, for particularly long and complex endoscopic proce-
dures, deep sedation may not be sufficient, and conversion to
general anesthesia is sometimes necessary. Although a recent
meta-analysis reported that desaturation and aspiration pneu-
monia rates are lower in patients undergoing ESD under gener-
al anesthesia than under sedation [6], orotracheal intubation
may sometimes be a difficult maneuver with a relevant risk of
AEs including aspiration pneumonia and pneumothorax, espe-
cially in elderly patients [7].

Spinal anesthesia (SA) is a safe, simple, and versatile neurax-
ial technique providing deep and fast analgesia and motor
block by local anesthetic agent injection into the subarachnoid
space [8], without the need for systemic drug administration.
The increase in minimally invasive surgical procedures has
been associated with wider use of SA, especially in endourolo-
gy, inguinal hernia repairs, obstetric, gynecological, and hip
surgeries [9,10, 11]. A meta-analysis on 1 million patients who
underwent major truncal or lower limb surgery showed that
both length of hospital stay and incidence of respiratory AEs
are lower following SA than general anesthesia [12]. Two retro-
spective studies reported that SA is safe and effective for trans-
anal endoscopic microsurgery, with reduced perioperative
opioid requirement and faster postoperative recovery compar-
ed with general anesthesia [13,14]. However, use of SA has
never been described in gastrointestinal endoscopy.

We aimed to assess the feasibility of SA for ESD of colorectal
laterally spreading tumors (LSTs).

Patients and methods

This was an observational, retrospective analysis of data from
all consecutive patients who underwent ESD for colorectal
LSTs under SA, conducted in a single tertiary referral center be-
tween January 2021 and March 2024.

The decision to perform ESD using SA was made based upon
discussion between the anesthetist, the endoscopist, and the
patient during which risks, benefits, and possible alternative se-
dation options were outlined.

Inclusion criteria were patient age > 18 years, American So-
ciety of Anesthesiologists (ASA) score I-1V, and ability to give in-

E1448

formed consent. Exclusion criteria were patient age < 18 years,
ASA score V, allergy to medications used for SA, pregnancy, or
breastfeeding.

The study was conducted in accordance with the declaration
of Helsinki.

All patients gave separate written informed consents for ESD
and SA. The study was approved by the Research & Develop-
ment office of our hospital and is reported following the
STROBE guidelines [15].

SA technique and patient monitoring

Both SA and ESD procedures were performed in the endoscopic
room of our service, in a non-operating room anesthesia set-
ting. SA was performed by a consultant anesthetist. With the
patient in sitting position, after L2-L3 intervertebral space re-
cognition, a 25G needle was inserted with aseptic technique
and correct positioning was confirmed by detecting free flow
of cerebrospinal fluid. Subsequently, 10 to 12mg of hyperbaric
bupivacaine £ sufentanil 2 pg according to the decision of the
anesthetist was administered intrathecally without barbotage.
Finally, the patient was placed in supine position. Using the
Bromage motor blockade scale, lower extremity motor block
was evaluated intraoperatively and postoperatively until motor
block fading was confirmed.

Patients were monitored with continuous electrocardiogra-
phy (leads I1+V5), continuous pulse oximetry, and noninvasive
blood pressure measurement every 5 minutes intraoperatively
and every 8 hours postoperatively during their hospital stay.

Pain was assessed intraoperatively and postoperatively dur-
ing the hospital stay by means of a 1-10 Visual Analogic Scale
(VAS) score. Every patient was reevaluated 30 days after ESD
during a phone call or scheduled outpatient visit to assess for
any ARAEs that could have been missed.

ESD technique

ESD was performed by a single endoscopist who had previously
completed > 400 ESDs. ESD procedures were performed using
carbon dioxide insufflation, Hybrid knife I-type or T-type (ERBE
Elektromedizin, Tuebingen, Germany), and VIO3 D (ERBE Elek-
tromedizin) power source for cut and coagulation currents.

Primary endpoint

The primary endpoint was evaluation of the feasibility of SA in
rectosigmoid ESD by assessing rates of technical success, de-
fined as completion of ESD under SA without need for conver-
sion to deep sedation or general anesthesia, and ARAEs, eval-
uated intra-procedurally and post-procedurally for 30 days ac-
cording to the consensus document from the International Se-
dation Task Force of the World Society of Intravenous Anaes-
thesia [16].

Secondary endpoints

Secondary endpoints were as follows: abdominal pain and ESD-
related AEs, evaluated intra-procedurally and post-procedurally
for 30 days, median SA duration (defined as time since start of
the SA procedure to the start of ESD), and ESD duration and
length of hospital stay.
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Colorectal ESD procedures during the study period
(n=281)

Not included (n = 61)

= Lesions proximal to sigmoid colon (n = 22)

= Deep sedation or general anesthesia (n = 38)
= SA not feasible (n = 1)

ESD procedures under SA for recto-sigmoid lesions
(n=20)

30-day follow-up (n = 20)

Analyzed (n = 20)

» Fig.1 Study flowchart. ESD, endoscopic submucosal dissection;
SA, spinal anesthesia.

Data collection and analysis

Continuous data were expressed as median (range). Categorical
data were expressed as percentage with 95% confidence inter-
val (Cl), calculated using the Wilson method. SPSS software
v.22 (IBM Corp, Armonk, New York, United States) was used
for the analysis.

Results
Patient and lesion characteristics

Twenty patients (12 female, median age 68 years, range 46-92)
underwent ESD under SA for rectosigmoid LSTs = 35mm during
the study period (» Fig. 1). Demographic and clinical character-
istics are shown in » Table 1.

Median size of resected lesions was 40 mm (range 35-105).
Eight lesions were localized in the ano-rectum, six in the rec-
tum, three at the rectosigmoid junction, and three in the sig-
moid colon. All lesions were resected en bloc. Resected lesions
were adenomas with low-grade dysplasia (n =3), adenomas
with high-grade dysplasia (n =10), and T1 adenocarcinomas (n
=7). Lesion characteristics are shown in »Table2. RO was
achieved in all patients. ESD was non-curative in four of 20
cases (20.0%) due to Sm > 1 level of invasion.

Primary endpoint

SA was performed with bupivacaine alone in 10 of 20 cases
(50.0%), or with bupivacaine +sufentanil in 10 of 20 cases
(50.0%). Overall, technical success was obtained in 19 of 20 pa-
tients (95.0%, 95% Cl 76%-99%), i.e. in nine of 10 (90.0%) and
10 of 10 patients (100%) in whom SA was performed with bupi-
vacaine alone or with bupivacaine +sufentanil, respectively.
Conversion to deep sedation was required for one patient
(5.0%) due to intra-procedural abdominal pain (VAS score =7)
(»Fig. 2). Conversion to general anesthesia was not needed for
any patient.
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» Table1 Demographic and clinical patient characteristics.

Overall (n =20)

Age, years, median (range) 68 (46-92)
Sex, n (%)

= Female 12 (60.0)

= Male 8 (40.0)

Body mass index, median (range) 26.2(18.1-31.2)

ASA score, n (%)

.| 6(30.0)
. |l 10 (50.0)
= 4(20.0)

Mallampati score, n (%)

- 8(40.0)
. |l 9 (45.0)
= 1l 1(5.0)

. |V 2(10.0)

Antiplatelet or anticoagulant therapy, n (%)

= Aspirin 3(15.0)
= Dual antiplatelet therapy 1(5.0)

= Direct oral anticoagulants 1(5.0)

= None 15 (75.0)

ASA, American Society of Anesthesiologists.

No severe ARAEs occurred. Minor ARAEs were observed in
two of 20 patients (10.0%, 95% Cl 3%-30%) in whom SA was per-
formed with bupivacaine +sufentanil, who experienced acute
urinary retention and were successfully treated with temporary
catheterization.

Secondary endpoints

Except for the patient who required conversion to deep seda-
tion, none of the patients reported intra-procedural abdominal
pain with VAS score = 3.Due to intra-procedural discomfort or
pain with VAS score < 3, an additional 50 to 100 pg of IV fenta-
nyl was required in nine of 20 patients (45.0%), i.e. in seven of
10 patients (70.0%) in whom SA was performed with bupiva-
caine alone and in two of 10 patients (20%) in whom SA was
performed using bupivacaine +sufentanil (» Fig. 2).
Post-procedural abdominal pain was reported by three of 20
patients (15.0%) and it was controlled in all cases by adminis-
tration of non-opioid analgesic therapy. Specifically, one pa-
tient reported abdominal pain (VAS score =8, SA performed
with bupivacaine alone) on the day of the procedure and was
treated with 1g of IV paracetamol, and two patients reported
abdominal pain (VAS score =7 and 3, SA performed with bupi-
vacaine alone and with bupivacaine +sufentanil, respectively)
on the day after the procedure and received 160 mg of ketopro-
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Overall (n =20)
5% (1/20)

Bupivacaine (n = 10)

Bupivacaine + Sufentanil (n = 10)

7 None
[ Opioids
[ Deep sedation

» Fig.2 Intra-procedural need for additional opioid administration or for conversion to deep sedation a overall and b according to the medica-

tion used for spinal anesthesia.

> Table2 Rectosigmoid lesion characteristics.

Overall (n =20)

Lesion size, mm, median (range) 40 (35-105)
Lesion location, n (%)
= Ano-rectum 8(40.0)
= Rectum 6(30.0)
= Rectosigmoid junction 3(15.0)
= Sigmoid colon 3(15.0)
Lesion morphology, n (%)
= LST-granular type 2(10.0)
= LST-granular-mixed type 14 (70.0)
= LST-non granular type 4(20.0)
Lesion histology, n (%)
= Adenoma 13 (65.0)
- Low-grade dysplasia 3(15.0)
- High-grade dysplasia 10(50.0)
= T1adenocarcinoma 7(35.0)
- Sm1 3(15.0)
- Sm2 3(15.0)
- Sm3 1(5.0)

LST, laterally spreading tumor; Sm, submucosa.

fen +3 g of IV paracetamol in total and 2g of IV paracetamol,
respectively.

ESD-related AEs occurred in two of 20 patients (10.0%).
These included one intra-procedural perforation in an ESD for
an 80-mm LST adjacent to the anal canal, treated with
through-the-scope clips and radiologically-guided percuta-
neous drainage due to development of a collection, and one
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post-procedural bleeding episode that was successfully treated
endoscopically.

Median SA duration, was 23 minutes (range 19-35). Median
ESD duration time was 80 minutes (range 33-160).

Median length of hospital stay was 1 day (range 0-18). No
cases of patient readmission or late complications were ob-
served during the follow-up period.

Discussion

We evaluated the feasibility of SA in 20 consecutive patients
who underwent ESD for large rectosigmoid LSTs. We observed
that SAis indeed feasible, with no need for additional opioid ad-
ministration in the large majority of cases, and no severe AEs.

This is the first description of neuraxial analgesia for gastro-
intestinal endoscopy. In our study, SA for rectosigmoid ESD was
technically successful in 95% of cases, and conversion to deep
sedation was required in only one of 20 patients. This is remark-
able, as 40% of the lesions involved the anal canal, a highly sen-
sitive area often requiring local anesthetic injection during ESD
due to severe intra-procedural pain [17]. SA also was successful
in three patients with Mallampati score Ill-1V, which is a difficult
airway indicator, and these patients may be at higher risk of
ARAEs when undergoing general anesthesia. SA was chosen
for large lesions, with the aim of avoiding prolonged exposure
to systemic drug administration during the expectedly long-
lasting ESD. Moreover, although the whole colon is responsive
to combined neuraxial techniques, SA was performed for recto-
sigmoid lesion ESD. This was based both on the results of pre-
viously published studies of the use of SA in transanal microsur-
gery and also on the fact that SAis a well-established procedure
for lower abdominal surgery [13, 14].

Although our experience is limited to 20 patients, SA for rec-
tosigmoid ESD appears to be safe, with no severe or moderate
ARAEs being observed in our study. Acute urinary retention, a
minor ARAE that has been described in up to 23% of patients
after SA [18], occurred only in 10% of patients in our series,
and was easily managed with temporary catheterization with-
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out prolonging the hospital stay. Because acute urinary reten-
tion could be considered a relatively frequent ARAE in SA, in pa-
tients with preexisting risk factors (e. g. benign prostatic hyper-
plasia) and in procedures with anticipated duration longer than
2 hours, urinary catheter placement before the procedure may
be considered. None of the patients in our study reported other
AEs such as transient neurological symptoms, including pain or
dysesthesia in the lower limbs, or hypotension, which may be
commonly observed after SA [9].

SA was sufficient for ESD completion without need for any
additional intra-procedural analgesic drug administration in
half the patients. In the large majority of patients who required
additional intra-procedural analgesia, as well as in the only pa-
tient who required conversion to deep sedation, SA was per-
formed with bupivacaine alone. On the other hand, SA with bu-
pivacaine +sufentanil was effective for completing the ESD pro-
cedure without additional intra-procedural analgesic adminis-
tration in 80% of patients, with no need for conversion to deep
sedation for any patient when using this combination. This re-
flects the observation that additional intrathecal administra-
tion of an opioid is associated with a lower pain score and res-
cue drug requirement during SA performed for total knee re-
placement surgery [19].

Regarding post-procedural observation, 85% of patients did
not report any pain. It is worth noting that in two of three pa-
tients who experienced post-procedural abdominal pain, SA
had been performed with bupivacaine alone. Although the
sample size is very small, this finding is in keeping with the ob-
servation that adding fentanyl or sufentanil to a local anesthetic
in SA is associated with reduced postoperative pain and higher
overall patient satisfaction [20].

One of the strengths of our study is that we also included
ASA |, ASA Il and relatively young patients without significant
comorbidities, because we aimed to assess SA for ESD in a
real-life setting, without selecting a specific population subset.
We believe that SA may be preferrable to deep sedation and
general anesthesia, especially in elderly and frail patients, who
are at higher risk of serious ARAEs after deep sedation. How-
ever, we believe younger and fit patients also could benefit
from this technique.

Our study has several limitations. First, this was a single-cen-
ter, non-randomized, retrospective analysis with no prespeci-
fied patient selection. Nevertheless, our study does evaluate
the feasibility of SA for rectosigmoid LSTs in a real-life clinical
setting of unselected patients. Second, the sample size was
too small to draw any definitive conclusion regarding the safety
of SAin colorectal ESD. Third, we restricted application of SA to
rectosigmoid lesions. Although neuraxial analgesia for more
proximal colonic segments is a relatively safe option for high-
risk patients undergoing open surgery for intra-abdominal ma-
lignancy, this requires thoracic segmental SA which, compared
with lumbar SA, is a less standardized technique and burdened
by a higher risk of spinal cord injury and cardiovascular and re-
spiratory AEs [21]. Fourth, given the retrospective design of the
study, some ARAEs that did not require clinical action may have
been missing. To minimize this, every patient was reevaluated
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30 days after ESD during a phone call or scheduled outpatient
visit to assess for additional unreported ARAEs.

Conclusions

In conclusion, our initial experience suggests that SA is feasible
for ESD of large rectosigmoid LSTs, and it may be preferable
particularly for elderly and frail patients. Although our results
may suggest that SA with bupivacaine +sufentanil is more ef-
fective than bupivacaine alone, further investigation is required
to determine the optimal protocol and medications for SA in
colorectal ESD. Larger, prospective, multicenter, randomized
studies are needed to fully assess the efficacy and safety of SA
compared with sedation or general anesthesia in colorectal
ESD.
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