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Abstract 

Background Superior hypogastric plexus is a retroperitoneal plexus that receives visceral sensation from pelvic 
viscera. Superior hypogastric plexus block (SHPB) was used for chronic pelvic pain and recently studied for postop-
erative pain. We examined the safety and efficacy of preemptive anterior US-guided SHPB to reduce postoperative 
morphine consumption. Thirty-six patients undergoing pelvic cancer surgery were randomly divided into two equal 
groups; group S in which patients received anterior US-guided SHPB immediately after induction of general anes-
thesia and before skin incision using 20 ml bubivacaine 0.5%, group C control group in which 20 ml normal saline 
was given by the same technique. Patients of both groups received morphine via PCA postoperative and followed 
for 24 h. In both groups, we measured the total morphine consumption, VAS, vital signs, and side effects.

Results Demographic data, duration, and type of surgery were comparable in both groups. Total 24 h morphine 
consumption in mg was significantly lower in group S (43.8 ± 2) than in group C (54.83 ± 2) with P value < 0.001. 
VAS was significantly lower in group S in all time intervals from 2 till 24 h postoperative. Side effects were minimal 
with no significant difference between both groups.

Conclusion Preemptive US-guided SHPB is a relatively safe and effective method to reduce postoperative opioid 
demands after pelvic cancer surgeries.

Trial registration ClinicalTrials.gov NCT04732234 in 1–2-2021.
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Background
Postoperative pain is a common surgical consequence 
with a variable severity as 18% of patients suffer extreme 
pain (Apfelbaum et al. 2003).

Intravenous opioids are commonly used as the stand-
ard method to treat postoperative pain (Benhamou et al. 
2008). However, they have many side effects such as 

vomiting, pruritus (itching), sedation (drowsiness), and 
patient concerns about addiction (Apfelbaum et al. 2003).

Preemptive analgesia involves the initiation of analge-
sia before surgical incision. It is thought that by initiating 
analgesic before surgical injury, it can reduce the intra-
operative nociception to the central nervous system and 
therefore provide superior pain relief compared with 
giving the analgesic after incision (Kissin 2000; Dahl and 
Kehlet 2011).

Anatomically, the superior hypogastric plexus (SHP) is 
a retroperitoneal nervous plexus that is located bilaterally 
anterior to the lower third of the L5 and the upper third 
of the S1 vertebral bodies caudal to the bifurcation of the 
iliac vessels. The SHP contains visceral sympathetic nerve 
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fibers and supplied also by branches of the aortic plexus 
and lumbar splanchnic nerve (Gofeld et  al. 2018). It 
innervates the viscera of the pelvis, including the urinary 
bladder, ureters, sigmoid colon down to the anal canal, 
uterus, and upper vagina (Prithvi Raj and Erdine 2012). 
Accordingly, SHP destruction and presacral neurectomy 
was used for more than a century for treatment of pel-
vic pain (Le 1899) SHPB was first described by Plancarte 
et al. in 1990. SHP neurolysis was proved to be effective 
in treating chronic pelvic cancer pain (Plancarte et  al. 
1990).

The use of anterior ultrasound-guided superior 
hypogastric plexus neurolysis is a newer technique that 
was found effective in the treatment of gynecological pel-
vic cancer pain (Mishra et al. 2013).

Although SHPB was used primarily for chronic pel-
vic pain (Rocha et  al. 2020), it was investigated also for 
postoperative analgesia after pelvic surgery (Binkert et al. 
2015). SHPB was investigated to be performed surgically 
during total abdominal hysterectomy (Rapp et  al. 2017) 
and during laparoscopic gynecological surgeries (De Silva 
et al. 2022).

The study hypothesis is that preemptive ultrasound-
guided superior hypogastric plexus block reduces the 
need for analgesia and it is safe in pelvic cancer surgeries.

Our primary outcome was the total 24  h morphine 
consumption. Secondary outcomes were visual analogue 
scale (VAS) at 0–2–4–8 and 24  h postoperative, vital 
signs (HR and MBP), and side effects of both the tech-
nique and the used drugs (bupivacaine and morphine).

Methods
This study was conducted in National Cancer Institute, 
Cairo after obtaining institutional ethical committee 
board approval (IRB no: IRB0004025 on 22 June 2020) 
and clinical trial registration (NCT04732234). A written 
informed consent was obtained from each participant 
before the surgery. The study included 36 patients under-
going pelvic cancer surgeries between February 2021 till 
December 2022. Inclusion criteria were age 18–70 years, 
ASA II, III, patients undergoing pelvic surgeries, while 
exclusion criteria were patients, refusal, coagulopathy, 
and local infection at site of the block. Patients were ran-
domized according to an online random number genera-
tor (computer-generated sequence). Concealment was 
achieved using sealed opaque envelopes. Upon arrival to 
the operating room, basic monitors were applied (elec-
trocardiogram (ECG), non-invasive blood pressure, pulse 
oximetry, and capnography). Anesthesia was induced by 
propofol (2  mg/kg) and fentanyl (2  μg/kg). After induc-
tion of anesthesia, endotracheal intubation was facili-
tated by IV rocuronium (0.5  mg/kg). Anesthesia was 
maintained by sevoflurane (2%) and rocuronium (0.1 mg/

kg every 40  min). Both the patient and the anesthetist 
were blinded to which group the patient were allocated.

Ultrasound‑guided technique (Mishra et al. 2013)
Bowel preparation was done, and urinary catheter was 
inserted to empty the bladder before surgery. The tech-
nique was done under complete aseptic conditions with 
the patient in supine position. A curved transducer 
2–5  MHz of ultrasound machine (Sonosite, M-Turbo, 
USA) was placed 3–4 cm below umbilicus to identify the 
division of the abdominal aorta into the two common 
iliac arteries by placing the probe longitudinally, then the 
body of L5 lumbar vertebra was identified by rotating the 
transducer transversely. A 22-G, 15-cm Chiba needle was 
introduced in an out of plane technique, and advanced 
away from vascular structures (using Doppler mode) 
until bony contact with L5 vertebra. The needle then was 
withdrawn for 2  mm to avoid injection into the perios-
teum then injection was done. using ultrasound help the 
introduction of the needle through its path and show 
real-time injection of local anesthetic.

Patients were randomly allocated in this double-
blinded study into two equal groups; group S (18 
patients) in which ultrasound-guided SHPB is done using 
20  ml Bupivacaine 0.5% before skin incision, group C 
(control group 18 patients) in which same the technique 
was done with injecting 20 ml normal saline 0.9% instead 
of bupivacaine. The spread of the injectate was bet-
ter visualized as a hyperechoic drug cloud centripetally 
expanding from the echogenic tip of Chiba needle into 
the well-defined spaces in both sagittal and longitudinal 
images (Figs.  1 and 2). Patients of both groups received 
patient-controlled analgesia with continuous background 
infusion of morphine 40  mg/100  ml with addition of 
granisetron (Em-Ex®, Amoun, Egypt) 4  mg/100  ml at a 
continuous infusion rate 4 ml/h with the ability to give a 
bolus of 2 ml (0.8 mg) morphine on demand and lockout 
interval 10 min.

Sample size determination
Based on a previous study done to assess the difference in 
opiate dose after SHPB the needed sample size for each 
group was 12 patients, with type I error 0.05 and power 
of study of 90% (Binkert et al. 2015). It was increased by 
15% to adjust for non-parametric tests and 25% to com-
pensate for lost follow-up, so the total calculated sample 
size was 36 patients (18 patients in each group). Sample 
size calculation was done by G* power Statistical package 
version 3.1.9.2.

Statistical analyses
Data was analyzed using SPSS win statistical package 
version 22. Numerical data was expressed as mean and 
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standard deviation (SD) or median and range as appro-
priate. Qualitative data was expressed as frequency and 
percentage. Testing for normality was done using Kol-
mogrov-Smirnov test and Shapiro–Wilk test. Chi-square 
(Fisher’s exact) test was used to examine the relation 
between qualitative variables as appropriate. For quan-
titative data, comparison between two groups was done 
using either Student’s t test or Mann–Whitney test (non-
parametric t test) as appropriate. p value ≤ 0.05 was con-
sidered significant.

Results
Forty patients were assessed for eligibility. Four patients 
were excluded (2 patients not fulfilling inclusion criteria 
and 2 refused to participate. Thirty-six patients contin-
ued the study and randomly divided into the 2 groups (18 
patients each group) as in the CONSORT diagram.

Demographic data (age, body mass index, and sex), 
duration of surgery and type of surgery were compara-
ble in both groups with insignificant difference (Table 1). 
Total morphine consumption was significantly lower in 
group S than in group C with P value < 0.001 (Table  2). 
VAS was significantly lower in group S than in group C 
at 2 h, 4 h, and 8 h and 24 h (P value = 0.001, 0.002, 0.005, 
and 0.001 respectively) and was insignificantly different 
at baseline (0 h) as in Fig. 3.

Postoperative mean arterial blood pressure was signifi-
cantly lower in group S than group C at 2 h and 4 h (P 
value = 0.001 and 0.005 respectively), and was insignifi-
cantly different at baseline, 8  h, and 24  h between both 
groups as in Fig. 4. However, these statistically significant 
data were clinically insignificant as they were in the clini-
cally accepted range. Postoperative heart rate was signifi-
cantly lower in group S than group C at 2 h, 4 h, and 8 h 

Fig. 1 SHPB anterior approach before injection

Fig. 2 SHPB anterior approach during injection
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(P value = 0.003,0.001,0.015 respectively), and was insig-
nificantly different at baseline and 24  h between both 
groups as in Fig. 5. However, these differences were of no 
clinical significance.

Postoperative nausea and vomiting (PONV) occurred 
in 2 patients (11.1%) in group S and 2 patients (11.1%) 
in group C (P value = 1). No major complications were 
noticed in all cases of both groups; respiratory depres-
sion, local anesthetic toxicity, vascular, or bowel injury.

Discussion
SHPB was routinely done by fluoroscopy-guided bilat-
eral posterior approach (Plancarte et  al. 1997). Newer 
techniques were used like trans-discal and CT-guided 
approaches (Waldman et  al. 1991; Cariati et  al. 2002). 
The newer ultrasound-guided anterior approach mini-
mizes the radiation exposure risks (Mishra et  al. 2008; 
Mishra et al. 2013). The main concern of this technique 
is the potential injury to structures overlying the plexus 
such as common iliac arteries, bowel and bladder, and 
the risk of infection form bowel perforation. Preopera-
tive bowel and bladder preparation, Trendelenburg posi-
tion, and smaller size Chiba needle helped to avoid the 
visceral injury by collapsing the viscera away from the 
needle path. Avoidance of vessel injury by guidance and 
following negative aspiration of blood. The use of colored 

Table 1 Demographic data of the studied group

Data presented as mean ± SD or frequency (%), BMI Body mass index

Group S
(n = 18)

Group C
(n = 18)

P value

Age (years) 51.33 ± 5.44 53.11 ± 4.60 0.297

BMI (kg/m2) 24.56 ± 2.50 25.33 ± 2.77 0.382

Sex Male 6 (27.8%) 10 (55.6%) 0.179

Female 12 (66.7%) 8 (44.4%)

Duration of surgery (min) 158.33 ± 22.03 162.22 ± 20.45 0.587

Type of surgery Hysterectomy 8 (44.4%) 9 (50.0%) 0.792

Cystectomy 10 (55.6%) 9 (50.0%)

Table 2 Total morphine consumption of the studied group

Data presented as mean ± SD

Group S
(n = 18)

Group C
(n = 18)

P value

Total morphine consumption (mg) 43.83 ± 2.09 54.83 ± 2.12 0.001

Fig. 3 VAS score between both groups



Page 5 of 7Mahran and Wadod  Ain-Shams Journal of Anesthesiology           (2023) 15:77  

doppler sonography helped to avoid the needle injury 
complications.

In the present study we studied the efficacy and safety 
of preemptive US-guided anterior approach of SHPB in 
pelvic surgery. We found that it markedly reduced the 
total 24 h morphine consumption with lower VAS score 

at all time intervals starting from 2 h postoperative. Vital 
signs (HR and MBP) although showed some statistical 
significance but with no clinical significance.

Our primary outcome morphine consumption was 
less in SHPB group, and these results agreed with results 
of Rapp et  al. after abdominal hysterectomy (Rapp 

Fig. 4 Postoperative mean arterial blood pressure between both groups

Fig. 5 Postoperative heart rate between both groups
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et al. 2017), De Silva et al. in minimally invasive robotic 
gynecological surgeries (Silva et al. 2022) and Peker et al. 
during cesarean section (Peker et al. 2021).

VAS was significantly reduced in our present study in 
SHBP group through all time intervals from 2 till 24  h. 
These results coincide with those of De Silva et al. (2022), 
Peker et al. (2021), and Aytuluke et al. (2019). They found 
improvement in VAS score with SHBP, however they 
measured the VAS score till 48 h postoperative.

Nausea and vomiting showed no difference between 
the two groups and these results are similar to those of 
Rapp et al. and Aytuluk et al. (Rapp et al. 2017; Aytuluk 
et al. 2019). Also, no major complications were reported 
like local anesthetic toxicity, bowel injury, and vascular 
injury. These results coincide with those of Mishra et al. 
(2013).

Postoperative pain has a visceral and a somatic com-
ponent. SHPB is mainly used to control the visceral pain 
(Sindt and Brogan 2016). Accordingly, adding other nerve 
block techniques for somatic pain control (i.e., trans-
versus abdominis plane block, ilioinguinal and iliohy-
pogastric block) is recommended for more effective pain 
relief. In this regard, Carney et al. suggested transversus 
abdominis plane block as a method for postoperative 
pain relief in patients undergoing hysterectomy (Carney 
et al. 2008).

There were studies that investigated SHPB in the perio-
perative period despite still little in comparison with the 
studies investigating it in chronic pelvic pain. However, 
the intervention in these studies was done surgically 
either open or during laparoscopy in pelvic surgeries. In 
addition, in these studies the SHPB was performed after 
surgical stimulus. The novelty and the main strength 
point of our study is that this is the first study, up to our 
knowledge, that investigated preemptive ultrasound-
guided SHPB in perioperative analgesia in a randomized, 
controlled trial.

The limitations and weak points of our study include 
the limited number of patients and limited follow-up 
time (24  h). We recommend further studies to involve 
a larger sample of patients and follow them for longer 
times.

Conclusion
We found that the US-guided SHPB via anterior 
approach is an effective and relatively safe technique to 
control pain of pelvic cancer surgeries.

Abbreviations
SHPB  Superior hypogastric plexus block
US  Ultrasound
VAS  Visual analogue scale
ASA  American Society of Anesthesia
PONV  Postoperative nausea and vomiting
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