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Abstract

Background. Inguinal hernia repair ranks among the most prevalent surgical interventions worldwide.
Effective postoperative pain management is paramount for enhancing patient comfort, facilitating early
mobilization and optimizing recovery outcomes.

Objectives. This study aimed to rigorously evaluate the efficacy of a modified ultrasound-guided (USG)
lower abdominal nerve block in conjunction with local anesthetic (LA) injection during inguinal hernia
surgery in elderly patients.

Materials and methods. This prospective cohort study included 50 elderly male patients (mean age
71.8445.56 years) who underwent ultrasound-quided transinguinal hernia surgery from May 2022 to June
2023, Patients were divided into the intervention group (n = 28) and the control group (n = 22). Pain scores
were assessed using the visual analogue scale (VAS) multiple times as initial, during and within the first
24h post-surgery. Secondary outcomes, encompassing vital signs, analgesic consumption and overall patient
satisfaction, were also monitored.

Results. The mean age of the cohort was 71.84 £5.56 years, with a mean body mass index (BMI)
of 24.96 +1.59 kg/m?. A substantial proportion of patients (82%) presented with comorbidities, including
hypertension and cerebral infarction. The post-surgery VAS score was significantly decreased in both groups
in comparison to the pre-group (in the control group: pre vs post Z =—3.494 p=0.005, in the intervention
group: pre vs post Z = —4.373 p < 0.001). The primary VAS scores were at the highest level at admission
time in both groups; however, during- and post-VAS scores were significantly lower in the intervention
group than in the control group at time points during and after surgery (p < 0.001, U=610; and p < 0.001,
U =471, respectively).

Conclusions. Theimplementation of a modified ultrasound-quided lower abdominal nerve block markedly
enhances postoperative analgesia, reduces opioid requirements and improves patient satisfaction in elderly
patients undergoing transinguinal hernia repair. These findings underscore the importance of effective pain
management strategies in this vulnerable population.
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Highlights

+ Ultrasound-guided lower abdominal nerve block significantly improves postoperative pain control in elderly patients
undergoing inguinal hernia repair, with consistently lower VAS pain scores during and after surgery.

+ Modified USG nerve block reduces reliance on systemic analgesics and opioids, supporting safer perioperative pain
management in older patients with multiple comorbidities.

+ Enhanced patient comfort and satisfaction achieved through targeted regional anesthesia, facilitating early mobi-
lization and improved recovery outcomes after transinguinal hernia surgery.

« Effective and feasible pain management strategy for geriatric surgery: combining ultrasound-guided nerve block
with local anesthetic injection offers a clinically valuable approach for inguinal hernia repair in elderly populations.

Background

Hernias occur when a segment of the bowel or perito-
neum protrudes through a weakened musculoaponeu-
rotic layer of the abdominal wall.! Common types include
inguinal, umbilical, incisional, femoral, Spigelian, and
epigastric hernias.? In general surgery, inguinal hernia
repair is the most frequently performed procedure, with
more than 20 million patients treated worldwide each
year.® This reflects the high lifetime risk of developing
an inguinal hernia, estimated at approx. 27% in men and
3% in women.* In particular, a high prevalence of inguinal
hernia is observed in the elderly population, likely due
to factors common in individuals over 65 years, includ-
ing weakening of the abdominal wall, benign prostatic
hyperplasia, chronic cough, and chronic constipation.®

Several techniques are used to repair inguinal hernias,
ranging from open surgery to laparoscopic approaches.
Hernia repair procedures are categorized into 3 main
types: herniotomy (removal of the hernial sac only), her-
niorrhaphy (herniotomy with repair of the posterior wall
of the inguinal canal) and hernioplasty (herniotomy with
reinforcement of the posterior wall using a synthetic mesh).

Transinguinal hernia surgery is a common procedure that
is often associated with significant postoperative pain, which
may hinder recovery and reduce patient satisfaction, thereby
necessitating effective analgesic strategies. In conventional
surgery, adequate postoperative analgesia is crucial for im-
proving recovery outcomes by minimizing postoperative
pain, facilitating early recovery and potentially reducing
the risk of recurrence.® The type of anesthesia also influ-
ences surgical outcomes, as physiological responses vary
depending on whether general, regional or local anesthesia
(LA) is used.” While both laparoscopic and open surgical
approaches are recommended for inguinal hernia repair,
laparoscopic surgery is associated with lower rates of post-
operative infection, shorter hospital stays and less postop-
erative pain. Although spinal anesthesia is commonly used,
it carries a significant risk of postoperative hypotension due
to its effects on peripheral vascular resistance.®

Ultrasound-guided (USG) hernioplasty involves the use
of USG imaging to enhance the precision of hernia repair.

The use of USG-guided nerve blocks is becoming increas-
ingly common,’® providing effective analgesia during and
after surgery while avoiding the risks associated with gen-
eral or neuraxial anesthesia.® In lower abdominal surgery,
the transversus abdominis plane (TAP) block is commonly
employed to manage both acute and chronic postoperative
pain. Its combination with USG guidance has gained popu-
larity due to improved effectiveness and reliability.!! In in-
guinal surgery, the ilioinguinal and iliohypogastric nerve
(IIN/THN) block is a mainstay of postoperative analgesia.
The USG-guided approach significantly enhances the suc-
cess rate of effective nerve blocks.!? Moreover, combining
USG-guided IIN/THN and TAP blocks has been suggested
to improve the efficacy and duration of both intraoperative
and postoperative analgesia.!!

Objectives

As outlined above, the modified USG lower abdominal
nerve block represents a promising technique for targeted
analgesia. Therefore, this study aims to investigate the effi-
cacy of a modified USG lower abdominal nerve block com-
bined with LA injection in reducing postoperative visual
analogue scale (VAS) pain scores and analgesic consump-
tion in patients undergoing transinguinal hernia surgery.

Materials and methods
Study design and participants

This study included a cohort of 50 elderly male patients
who underwent USG-guided transinguinal hernia surgery
at our institution between January 2023 and January 2024.
The study was conducted in accordance with the Declara-
tion of Helsinki, and all research procedures were approved
by the Ethics Committee of Shandong Provincial Third
Hospital (Jinan, China; approval No. 201901). Written in-
formed consent was obtained from all participants.

Throughout the study, patients’ vital signs — including
blood pressure, heart rate (HR), respiratory rate (RR), and
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oxygen saturation — were continuously monitored and
maintained within normal ranges for 24 h postoperatively.
All surgical procedures were standardized and performed
by experienced surgeons using a consistent technique.

Inclusion and exclusion criteria

The inclusion criteria were as follows: 1) age 260 years;
2) surgery performed between January 2023 and January
2024; 3) ability to communicate normally; 4) undergoing
USG-guided IIN/IHN block-assisted hernia surgery; and
5) normal vital signs prior to the procedure.

The exclusion criteria were as follows: 1) preoperative
hemodynamic instability; 2) incomplete medical records;
3) hernioplasty performed without USG guidance; and
4) transfer to another hospital during treatment.

Anesthetic technique

Upon arrival in the operating room, peripheral in-
travenous access was established, and patients received
premedication with midazolam (1 mg) and sufentanil
(5 pg) administered intravenously. Supplemental oxygen
at 2 L/min was delivered via nasal cannula, and continuous
electrocardiographic (ECG) monitoring, invasive blood
pressure measurement, pulse oximetry, and standard
vital sign monitoring were implemented. Arterial blood
gas analysis was performed prior to the administration
of anesthesia. The USG system used was a Mindray M7
color Doppler USG device (Shenzhen Mindray Bio-Medical
Electronics, Shenzhen, China), and a UniPlex NanoLine®
needle (80 mm, 22 G; Pajunk, Geisingen, Germany) was
used for the administration of LA.

Patients were positioned in the supine position, and
strict aseptic techniques were observed. A high-frequency
(6—12 MHz) linear USQG transducer was placed along a line
extending from the anterior superior iliac spine (ASIS)
to the umbilicus. A sterile transducer sheath (Vygon,
Ecouen, France) and sterile USG gel were used. The ilio-
inguinal nerve was identified between the internal oblique
and transversus abdominis (or external oblique) muscles,
approx. 1-3 cm medial to the ASIS, with the iliohypo-
gastric nerve located in close proximity. A total volume
of 35 mL of a solution containing 1% lidocaine and 0.375%
ropivacaine was administered.

For the umbilical plane nerve block, a total of 20 mL
of the same anesthetic combination was injected: 10 mL
at 1/3 of the distance from the ASIS to the umbilicus, 5 mL
near the lateral edge of the USG transducer, and 5 mL
between the extraperitoneal space and the transversus
abdominis muscle at the level of the umbilicus. Correct
needle placement was confirmed by visualization of LA
spread creating a hypoechoic plane between the internal
oblique and transversus abdominis muscles. The [IN/IHN
appeared as distinct hypoechoic structures surrounded
by adipose tissue.

A continuous intravenous infusion of dexmedetomidine
was initiated at the end of the anesthetic procedure and
maintained for 15-20 min at a rate of 1 mL/kg/h, after
which it was reduced to 0.1 mL/kg/h. The infusion was
discontinued 15-20 min before the end of the procedure.
Postoperative analgesia was administered as needed and
typically consisted of morphine (2—4 mg intravenously
every 2—4 h), tramadol (50-100 mg orally every 4—6 h)
or oxycodone (5-10 mg orally every 4—6 h).

Visual analogue scale pain scores (0 = no pain; 10 = worst
possible pain) were recorded at 4 time points: immediately
after skin incision, during spermatic cord or round liga-
ment traction, during sac ligation, and 24 h postoperatively.

Statistical analyses

The study included 50 elderly male participants, all
aged =60 years, who met the inclusion criteria. Partici-
pants were allocated to 2 groups: the intervention group
(n = 28) and the control group (n = 22). Data analysis was
performed using IBM SPSS Statistics v. 24.0 (IBM Corp.,
Armonk, USA) and Microsoft Excel 2013 (Microsoft Corp.,
Redmond, USA).

The normality of data distributions was assessed using
the Shapiro—Wilk test. Normally distributed continuous
variables were reported as the mean + standard devia-
tion (SD),!®> whereas categorical variables were presented
as frequencies and percentages. Visual analogue scale
scores, as ordinal data, were expressed as the minimum,
maximum and median (Q1-Q3). Student’s t-test was used
to compare demographic and baseline characteristics, in-
cluding age, weight, height, body mass index (BMI), systolic
blood pressure (SBP), diastolic blood pressure (DBP), and
HR, between groups. No correction for multiple compari-
sons was applied due to the exploratory nature of the study.

Pain scores at different surgical stages were analyzed
using repeated-measures analysis. Friedman’s test was
applied to assess within-group differences before, during
and after surgery. Post hoc pairwise comparisons were
performed using the Wilcoxon signed-rank test with Bon-
ferroni correction (preoperative vs intraoperative, pre-
operative vs postoperative, and intraoperative vs postop-
erative). Results were reported using yx? statistics, degrees
of freedom, z values, and p-values. Between-group VAS
scores at each time point were compared using the Mann—
Whitney U test. A p < 0.05 was considered statistically
significant.

Results
Clinical baseline data
A total of 50 elderly male patients underwent transin-

guinal hernia surgery during the study period. Par-
ticipants were allocated to 2 groups: the intervention



Table 1. Baseline clinical characteristics of the study participants

Study participants (n = 50)

Characteristics

control intervention
(n=22) (n=128)
Age [years]* 7281 +0.89 71.07 £1.2
Weight [kg]* 72.59 £1.08 71.18 £0.64
Height [cm]* 169 £2.53 170.1 £2.1
BMI [kg/m7* 2541 £1.59 24.62 £1.04
SBP [mm Hgl* 136.01 £3.78 136.14 £3.77
DBP [mm HgJ* 789 %132 7711 £1.59
Heart rate* 74.07 £1.47 76.14 +£1.28
cerebral hemorrhage 1 2
cerebral infarction 4 4
diabetes 0 4
Underlying | high blood pressure 6 11
disease lacunar infarction 1 0
myocardial infarction 2 4
rheumatoid 0 2
none 7 2
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Shapiro-Wilk test

Levene's p—valuel
control intervention test (Student’s
(n=22) (n=28) t-test)

0.081 0.730 0.006 1.160 0.252
0.159 0.222 0.054 1.125 0.268
0.396 0.083 0.301 —1.606 0.116
0.051 0.588 0.097 1.105 0.270
0.262 0.355 0.299 -0.10 0.989
0.235 0.154 0.126 0.860 0.393
0.125 0.118 0.659 -0.726 0470

*values are expressed as numbers or mean + standard deviation (SD). Test of normality distribution was reported using the Shapiro-Wilk test. Homogeneity
of variance assumption was tested using Levene's test. BMI — body mass index; SBP — systolic blood pressure; DBP — diastolic blood pressure.

group (n = 28) and the control group (n = 22). The mean
age was 71.84 +5.56 years, with a mean body weight
of 71.80 +5.07 kg and a mean BMI of 24.96 +1.59 kg/m?.
The majority of patients (82%) had comorbidities, including
cerebral hemorrhage (6%), hypertension (34%) and cere-
bral infarction (16%); only 18% (n = 9) had no underlying
conditions.

Baseline clinical characteristics, including age, sex, BMI,
and comorbidities, were comparable between the interven-
tion and control groups, as shown in Table 1. Indepen-
dent t-tests were used for between-group comparisons,
and no statistically significant differences were observed
(all p > 0.05). The comparability of baseline characteris-
tics reduces the risk of bias and strengthens the validity
of subsequent between-group comparisons.

Vital signs

As shown in Table 2, vital signs — including SBP, DBP,
HR, RR, and O, saturation — remained stable throughout
the study. Prior to anesthesia, the mean SBP, DBP and
HR in the intervention group were 136.09 +17.74 mm Hg,
78.95 +£6.17 mm Hg and 74.72 +6.89 bpm, respectively.
These values did not differ significantly from those
in the control group, which showed mean SBP, DBP and
HR values of 136.14 £19.99 mm Hg, 77.10 +8.44 mm Hg,
and 76.14 +6.80 bpm, respectively. No significant between-
group differences were observed for other vital parameters
(p > 0.05). All variables were continuously monitored dur-
ing and after surgery.

Table 2. Vital signs at different time points during surgery

Group | Preoperative | Intraoperative | Postoperative
Control group (n = 22)
SBP 136.09 £17.7 136.18 £17.74 136.09 £17.72
DBP 7895 £6.17 79.63 £6.19 7895 £6.17
HR 74.72 £6.89 74.72 £6.89 74.73 £6.89
Respiration rate 14 14 14
0, saturation 99 99 99
Intervention group (n = 28)

SBP 136.14 £19.99 136.14 £19.99 136.14 £19.99
DBP 77.10 £844 77.10 £844 77.10£844
HR 76.14 £6.80 76.14 £6.80 76.14 £6.80
Respiration rate 13.89 £0.41 13.89 £0.42 13.89 £0.42
0, saturation 99 99 99

SBP — systolic blood pressure; DBP - diastolic blood pressure; HR — heart
rate; O, — oxygen.

Evaluation of pain score

All patients received LA (ropivacaine and lidocaine) dur-
ing surgery. Sensory block assessment performed 30 min
after block administration confirmed that all patients
achieved a block grade of 2 or higher, indicating effective
anesthesia.

Visual analogue scale scores were recorded at multiple
time points: immediately after skin incision, during sper-
matic cord or round ligament traction, during sac ligation,
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Table 3. Visual analogue scale (VAS) pain scores at different time points during surgery

Mann-Whitney test | Preoperative

u 308 610 471
p-value >0.999 <0.001 <0.001
) , Wilcoxon test with
Group surgery stage min—-max meijigrﬁ;{Q3 Friedmans test Bonferroni correction
X p-value (F,N) 7 p-value
pre-surgery 10-10 10 (10-10) —3.255 0.001
Control (n = 22) during 7-10 8(8-9) 12.861 0.002 (2,22) -1.768 0.077
post-surgery 8-10 9(8-10) —3494 0.005
pre-surgery 10-10 10 (10-10) —4.774 <0.001
Intervention (n = 28) during 6-7 6 (6-7) 49.078 <0.001 (2,28) -4.159 <0.001
post-surgery 5-10 8(7-9) —4.373 <0.001

| Intraoperative | Postoperative

Fig. 1. Visual analogue scale (VAS) pain scores in the study groups
at different time points during the study

and 24 h postoperatively. Figure 1 illustrates the mean
VAS scores.

Pain score comparisons were performed using repeated-
measures analysis with Friedman’s test, followed by post
hoc Wilcoxon signed-rank tests with Bonferroni correc-
tion (significance threshold: p < 0.017). Friedman’s test
demonstrated a statistically significant reduction in pain
scores across time points in both groups (control group:
x2 = 12.861, p = 0.002; intervention group: x* = 49.078,
p < 0.001).

Post hoc pairwise comparisons demonstrated a sig-
nificant reduction in VAS scores from the preoperative
to intraoperative stages in both groups (control group:
z = -3.255, p = 0.001; intervention group: z = -4.774,
p < 0.001). A significant decrease from the preoperative
to postoperative stages was also observed in both groups
(control group: z = -3.494, p = 0.005; intervention group:
z = -4.373, p < 0.001). A significant difference between
intraoperative and postoperative VAS scores was observed
only in the intervention group (z = -4.159, p < 0.001),
whereas no significant difference was found in the control
group (z = -1.768, p = 0.077).

Between-group comparisons using the Mann—Whitney
U test demonstrated that VAS scores were significantly
lower in the intervention group during both the intraop-
erative and postoperative periods (p < 0.001; U = 601 and
U = 471, respectively), as shown in Table 3 and Fig. 1.

With regard to postoperative analgesic consumption,
21 patients (42%) required no additional analgesia, 14 pa-
tients (28%) required 1 dose, 14 patients (28%) required
2 doses, and 1 patient (2%) required 3 doses.

Discussion

Inguinal hernia repair is one of the most commonly
performed surgical procedures, with many operations
carried out on a day-care basis.!® Despite being considered
relatively minor, these procedures are frequently associ-
ated with significant postoperative pain, which, if in-
adequately managed, may progress to chronic pain.!617
Depending on the anatomical distribution of the IIN/IHN,
hernia repair may result in parietal pain.'® Both IIN/IHN
blocks and TAP blocks have previously been used, with
varying degrees of success, to alleviate postoperative pain
in these patients.!® Although the IIN/IHN block is often
considered a relatively straightforward technique based
on surface anatomy and skin landmarks, anatomical vari-
ations may render accurate nerve localization challeng-
ing.!? In contrast, USG-guided IIN/IHN or TAP blocks
enable precise administration of LA, with real-time con-
firmation of anesthetic spread under USG visualization.?
However, compared with the IIN/IHN block, the TAP
block appears to be associated with a higher incidence
of urinary retention,?! primarily due to the larger volumes
of LA required.

This study evaluated the efficacy of a modified USG-
guided lower abdominal nerve block in 50 elderly patients
undergoing transinguinal hernia surgery. Within 30 min,
all patients achieved a nerve block grade of 2 or higher,
as confirmed by cutaneous sensory testing in the inguinal
region. These findings indicate that achieving effective



analgesia and anesthesia in patients undergoing ingui-
nal hernia repair using an USG-guided IIN/IHN block
is feasible and reliable. Similarly, previous studies have
demonstrated that the use of USG guidance increases
the success rate of IIN/IHN blocks while requiring lower
volumes of LA and resulting in shorter onset times.!? Ul-
trasound guidance enhances the accuracy of nerve local-
ization, resulting in higher success rates of nerve blockade.
Traditional landmark-based (blind) techniques typically
achieve success rates of approx. 70-80%, whereas USG-
guided techniques have been reported to reach success
rates of up to 95%.2223 Compared with TAP block, Faiz
et al. reported that USG-guided IIN/IHN block provides
superior analgesia while requiring a smaller volume of LA,
as the anesthetic is deposited directly around the target
nerves.?*

Conversely, another study reported that TAP blocks ad-
ministered with lower concentrations of LA were associated
with an earlier requirement for morphine.?® This finding
suggests that lower LA concentrations in TAP blocks are
linked to increased postoperative opioid requirements.?>2°
Similarly, the present study demonstrated a low require-
ment for postoperative analgesics during the first 24 h af-
ter surgery. Furthermore, a recent systematic review and
meta-analysis showed that USG-guided IIN/IHN blocks
are superior to landmark-based techniques in providing
perioperative analgesia.?”

Multiple studies have demonstrated that the use of USG-
guided IIN/IHN blocks results in a significant and clini-
cally meaningful reduction in postoperative pain.}213:2428
In a study by Elwany et al., USG guidance was shown to im-
prove the accuracy of nerve localization, thereby increasing
the success rate of effective analgesia.?® Additional studies
have reported that patients receiving USG-guided IIN/IHN
blocks experience lower postoperative pain scores com-
pared with those receiving other forms of analgesia, such
as TAP block. For example, one study found that the mean
time to rescue analgesia was significantly longer in patients
receiving IIN/IHN blocks, indicating superior pain control
with this technique.'® Pain scores recorded in the present
study also demonstrated significant reductions at mul-
tiple time points. Comparisons between intraoperative
and postoperative pain scores revealed significant differ-
ences, with both being lower than preoperative scores.
Similarly, one study demonstrated that patients who re-
ceived an USG-guided IIN/IHN block experienced sig-
nificantly less postoperative pain at rest, with pain scores
progressively declining over 12 h and becoming negligible
24 h after block administration.?* The use of USG-guided
IIN/IHN blocks has been shown to reduce pain in day-sur-
gery settings and decrease the need for rescue analgesics,
as reported in a meta-analysis by Wang et al.?” This benefit
is most likely attributable to improved needle positioning
and precise deposition of LA around the IIN/IHN nerves.?”
Furthermore, both Beerentzen et al. and Frassanito et al.
recommend incorporating USG-guided IIN/IHN blocks
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into a multimodal analgesic regimen to achieve more
effective acute postoperative pain management in adult
patients.!?3% Although no complications were observed
in the present study, potential risks associated with these
techniques remain, including vascular injury,® inadver-
tent puncture of intraperitoneal viscera®? and unintended
extension of the block to the femoral nerve.3*3* The use
of USG guidance substantially mitigates these risks by en-
abling real-time visualization of anatomical structures and
needle trajectory.

Limitations

The present study has several limitations that may af-
fect the generalizability of the findings and should be
considered when interpreting the results. One of the pri-
mary limitations is the relatively small sample size, which
may have reduced the robustness and statistical power
of the analyses. Future studies with larger cohorts are
therefore warranted to enhance the reliability and valid-
ity of the findings.

The assessment of postoperative pain in this study was
limited to a single day. Although this short observation
period provides insight into the immediate postoperative
phase, it does not capture longer-term pain trajectories
that many patients may experience following surgery. Post-
operative pain is a multifactorial phenomenon that can
evolve over time and is influenced by factors such as tissue
healing, psychological state and individual pain sensitiv-
ity. By focusing exclusively on the first 24 h after surgery,
this study may have overlooked important information
regarding the progression or resolution of pain in the days
and weeks thereafter.

The findings demonstrated a significant reduction in an-
algesic requirements, with effective analgesia achieved us-
ing lower doses of LA. However, the limited study duration
was insufficient to provide definitive evidence regarding
the long-term impact of this technique on postoperative
pain management. Studies incorporating longer follow-
up periods would provide a more comprehensive under-
standing of postoperative pain trajectories. In addition,
a larger sample size combined with extended follow-up
would further strengthen the robustness and generaliz-
ability of the results.

The study did not include between-group comparisons
for several key procedural outcomes, such as the onset
time of anesthesia, overall analgesic consumption and de-
tailed pain management parameters. In addition, because
pain rating scales are inherently subjective, interindividual
variability in pain perception and reporting may have in-
fluenced the results.

Another potential limitation of this study is the exclusive
inclusion of male patients with inguinal hernia. Owing
to biological differences, outcomes in female patients may
differ with respect to pain perception, response to anal-
gesic interventions and postoperative recovery. However,
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this limitation reflects the epidemiological reality rather
than a design flaw, as inguinal hernia occurs far more fre-
quently in men than in women. Nevertheless, future stud-
ies should aim for a more balanced sex distribution to en-
hance the generalizability of the findings to the broader
patient population.

Another important limitation of this study is its single-
center design. This characteristic may limit the gener-
alizability of the findings, as results obtained in a single
institution may not be representative of outcomes across
different healthcare settings or patient populations. Varia-
tions in surgical techniques, patient demographics and
institutional protocols could contribute to differences
in postoperative pain management outcomes.

A further critical limitation of this study is the ab-
sence of a comparison group. Without a control group
or an alternative treatment group, it is difficult to draw de-
finitive conclusions regarding the effectiveness of the mod-
ified nerve block technique. Future studies should therefore
incorporate appropriate control groups to enable a more
rigorous evaluation and validation of the intervention’s
efficacy.

Finally, this study assessed only pain at rest, measured
at the bedside. Future studies with larger sample sizes and
appropriate control groups should also evaluate pain dur-
ing movement and daily activities to provide a more com-
prehensive assessment of postoperative recovery.

Conclusions

The present study demonstrates that USG-guided
IIN/IHN blocks in elderly patients undergoing inguinal
hernia repair provide a clinically meaningful and statis-
tically significant reduction in intraoperative and early
postoperative pain. This technique was associated with
an earlier onset of sensory block and reduced LA require-
ments. However, owing to the short observation period
of 24 h, no conclusions can be drawn regarding longer-
term outcomes or patient satisfaction. Further large-scale,
multicenter studies with extended follow-up are warranted
to confirm the efficacy and safety of this technique.

Data Availability Statement

The datasets supporting the findings of the current
study are openly available in Zenodo at https://zenodo.
org/records/13950171.
Consent for publication

Not applicable.

Use of Al and Al-assisted technologies

Not applicable.

ORCID iDs

Yanping Zhang

https://orcid.org/0009-0006-2943-3899

Ning Zhang © https://orcid.org/0009-0004-9252-7842
Guanjun Li @ https://orcid.org/0009-0008-5188-0219
References

1.

Kabbani OM, Alhabdan KA, Almahbub AY, Kabbani NM, Ardah Hl,
Mahmoud AHM. Comparison of postoperative outcome in children
undergoing inguinal hernia repair using regional with general ver-
sus general anesthesia alone: A single center study. Cureus. 2023;
15(4):e37382. doi:10.7759/cureus.37382

Elsamadicy AA, Ashraf B, Ren X, et al. Prevalence and cost analysis of
chronic pain after hernia repair: A potential alternative approach with
neurostimulation. Neuromodulation. 2019;22(8):960-969. doi:10.1111
/ner.12871

Zhang W, Zhao Y, Shao X, Cheng T, Ji Z, Li J. Long-term follow-up
of Lichtenstein repair of inguinal hernia in the morbid patients with
self-gripping mesh (ProgripTM). Front Surg. 2021;8:748880. doi:10.3389
/fsurg.2021.748880

Gram-Hanssen A, Jessen ML, Christophersen C, Zetner D, Rosen-
berg J. Trends in the use of patient-reported outcome measures
for inguinal hernia repair: A quantitative systematic review. Hernia.
2021;25(5):1111-1120. doi:10.1007/5s10029-020-02322-3

Akeel N. Short-term outcomes of inguinal hernia repair in older
patients: A retrospective review at a tertiary center. Cureus. 2021;
13(9):218170. d0i:10.7759/cureus.18170

Fasih T, Mahapatra TK, Waddington RT. Early results of inguinal hernia
repair by the “mesh plug” technique: First 200 cases. Ann R Coll Surg Engl.
2000;82(6):396-400. PMID:11103156. PMCID:PMC2503476.
Bay-Nielsen M, Kehlet H. Anaesthesia and post-operative morbidity
after elective groin hernia repair: A nation-wide study. Acta Anaesthesiol
Scand. 2008;52(2):169-174. doi:10.1111/j.1399-6576.2007.01514.x
Shafique N, Rashid HU, Raja MI, Saeed M. Comparison of efficacy of spi-
nal anaesthesia and sub-fascial local anaesthetic inguinal field block
for open inguinal hernia repair: A single institutional experience.
J Ayub Med Coll Abbottabad. 2015;27(1):197-200. PMID:26182775.
Huang J, LiJ, Wang H. The principles and procedures of ultrasound-
guided anesthesia techniques. Cureus. 2018;10(7):e2980. doi:10.7759/
cureus.2980

. Guay J, Suresh S, Kopp S. The use of ultrasound guidance for periop-

erative neuraxial and peripheral nerve blocks in children: A Cochrane
Review. Anesth Analg. 2017;124(3):948-958. doi:10.1213/ane.0000000
000001363

. Topal A, Sargin M, Kilicaslan A. The effect of transversus abdominis

plane blockininguinal hernioplasty on chronic pain. Electron JGen Med.
2015;12(4):291-297. d0i:10.15197/ejgm.01415

. Frassanito L, Zanfini BA, Pitoni S, Germini P, Del Vicario M, Draisci G.

Ultrasound-guided genitofemoral nerve block for inguinal hernia
repairin the male adult: A randomized controlled pilot study. Minerva
Anestesiol. 2018;84(2):189-195. doi:10.23736/50375-9393.17.11948-6

. Hosalli V, Ayyanagouda B, Hiremath P, Ambi U, Hulkund S. Com-

parative efficacy of postoperative analgesia between ultrasound-
guided dual transversus abdominis plane and llioinguinal/lliohypo-
gastric nerve blocks for open inguinal hernia repair: An open label
prospective randomised comparative clinical trial. Indian J Anaesth.
2019;63(6):450. doi:10.4103/ija.lJA_153_19

. Salah D, Algharabawy WS. Ultrasound-guided transverse abdominis

plane and ilioinguinal-iliohypogastric nerve block versus illioingui-
nal-illiohypogastric nerve block for inguinal hernia repair in patients
with liver cirrhosis. Egypt J Anaesth. 2021;37(1):15-20. doi:10.1080/
11101849.2020.1863021

. Moludi J, Moradinazar M, Hamzeh B, Najafi F, Pasdar Y. Depression

relationship with dietary patterns and dietary inflammatory index
in women: Result from Ravansar Cohort Study. Neuropsychiatr Dis Treat.
2020;16:1595-1603. doi:10.2147/NDT.5255912

. Bhatia N, Sen IM, Mandal B, Batra A. Postoperative analgesic efficacy

of ultrasound-guided ilioinguinal-iliohypogastric nerve block com-
pared with medial transverse abdominis plane blockin inguinal her-
nia repair: A prospective, randomised trial. Anaesth Crit Care Pain Med.
2019;38(1):41-45. d0i:10.1016/j.accpm.2018.03.007

Andresen K, Rosenberg J. Management of chronic pain after hernia
repair. J Pain Res. 2018;11:675-681. doi:10.2147/JPR.S127820


https://zenodo.org/records/13950171
https://zenodo.org/records/13950171
https://www.doi.org/10.7759/cureus.37382
https://www.doi.org/10.1111/ner.12871
https://www.doi.org/10.1111/ner.12871
https://www.doi.org/10.3389/fsurg.2021.748880
https://www.doi.org/10.3389/fsurg.2021.748880
https://www.doi.org/10.1007/s10029-020-02322-3
https://www.doi.org/10.7759/cureus.18170
https://pubmed.ncbi.nlm.nih.gov/11103156
https://www.ncbi.nlm.nih.gov/pmc/articles/2503476
https://www.doi.org/10.1111/j.1399-6576.2007.01514.x
https://pubmed.ncbi.nlm.nih.gov/26182775
https://www.doi.org/10.7759/cureus.2980
https://www.doi.org/10.7759/cureus.2980
https://www.doi.org/10.1213/ane.0000000000001363
https://www.doi.org/10.1213/ane.0000000000001363
https://www.doi.org/10.15197/ejgm.01415
https://www.doi.org/10.23736/S0375-9393.17.11948-6
https://www.doi.org/10.4103/ija.IJA_153_19
https://www.doi.org/10.1080/11101849.2020.1863021
https://www.doi.org/10.1080/11101849.2020.1863021
https://www.doi.org/10.2147/NDT.S255912
https://www.doi.org/10.1016/j.accpm.2018.03.007
https://www.doi.org/10.2147/JPR.S127820

20.

21.

22.

23.

24,

25.

. Aveline C, Le Hetet H, Le Roux A, et al. Comparison between ultra-

sound-guided transversus abdominis plane and conventional ilioin-
guinal/iliohypogastric nerve blocks for day-case open inguinal her-
nia repair. BrJ Anaesth. 2011;106(3):380-386. d0i:10.1093/bja/aeq363

. Khedkar S, Bhalerao P, Yemul-Golhar S, Kelkar K. Ultrasound-guid-

ed ilioinguinal and iliohypogastric nerve block, a comparison with
the conventional technique: An observational study. SaudiJ Anaesth.
2015;9(3):293. doi:10.4103/1658-354X.154730

Kartalov A, Jankulovski N, Kuzmanovska B, et al. Effect of adding
dexamethasone as a ropivacaine adjuvant in ultrasound-guid-
ed transversus abdominis plane block for inguinal hernia repair.
Pril (Makedon Akad Nauk Umet Odd Med Nauki). 2015;36(3):35-41.
doi:10.1515/prilozi-2015-0076

Zacharoulis D, Fafoulakis F, Baloyiannis |, et al. Laparoscopic transab-
dominal preperitoneal repair of inguinal hernia under spinal anes-
thesia: A pilot study. Am J Surg. 2009;198(3):456-459. doi:10.1016/j.
amjsurg.2008.12.038

Chen J,Song D, Zheng G, Luo Y. Systematic review and meta-analysis
of the effect of nerve block under ultrasound in ilioinguinal/iliohypo-
gastricin children. Trans! Pediatr. 2022;11(10):1604-1614. d0i:10.21037/
tp-22-308

Priyadarshini K, Behera BK, Tripathy BB, Misra S. Ultrasound-guided
transverse abdominis plane block, ilioinguinal/iliohypogastric nerve
block, and quadratus lumborum block for elective openinguinal hernia
repairin children: A randomized controlled trial. Reg Anesth Pain Med.
2022;47(4):217-221. doi:10.1136/rapm-2021-103201

FaizSHR, Nader ND, Niknejadi S, Davari-Farid S, Hobika GG, Rahimzadeh P.
A clinical trial comparing ultrasound-guided ilioinguinal/iliohypo-
gastric nerve block to transversus abdominis plane block for analge-
sia following open inguinal hernia repair. J Pain Res. 2019;12:201-207.
doi:10.2147/JPR.S179506

Erdogan Ar D, Yildirim Ar A, Karadogan F, et al. Ultrasound-guided
transversus abdominis plane block in patients undergoing open
inguinal hernia repair: 0.125% bupivacaine provides similar analgesic
effect compared to 0.25% bupivacaine. J Clin Anesth. 2016;28:41-46.
doi:10.1016/j.jclinane.2015.07.020

26.

27.

28.

29.

30.

31

32.

33.

34,

Y. Zhang, N. Zhang, G. Li. Ultrasound-quided nerve block for hernia pain

Alsharari AF, Abuadas FH, Alnassrallah YS, Salihu D. Transversus
abdominis plane block as a strategy for effective pain management
in patients with pain during laparoscopic cholecystectomy: A sys-
tematic review. J Clin Med. 2022;11(23):6896. doi:10.3390/jcm11236896
Wang Y, Wu T, Terry MJ, et al. Improved perioperative analgesia with
ultrasound-guided ilioinguinal/iliohypogastric nerve or transversus
abdominis plane block for open inguinal surgery: A systematic review
and meta-analysis of randomized controlled trials. J Phys Ther Sci.
2016;28(3):1055-1060. doi:10.1589/jpts.28.1055

Fredrickson MJ, Paine C, Hamill J. Improved analgesia with the ilio-
inguinal block compared to the transversus abdominis plane block
after pediatric inguinal surgery: A prospective randomized trial.
Pediatr Anesth. 2010;20(11):1022-1027. doi:10.1111/j.1460-9592.2010.
03432.x

Elwany AF, Mohamed SA, El-Fatah AMA, El-sayed NE sayed, Samir GM.
A comparative study between ultrasound-guided ilioingunial/ilio-
hypogastric nerve block versus transverse abdominis plane block
in patients undergoing oblique inguinal hernia repair. Ain-Shams
J Anesthesiol. 2022;14(1):28. d0i:10.1186/542077-022-00225-2
Baerentzen F, Maschmann C, Jensen K, Belhage B, Hensler M, Barglum J.
Ultrasound-guided nerve block for inguinal hernia repair: A ran-
domized, controlled, double-blind study. Reg Anesth Pain Med. 2012;
37(5):502-507. doi:10.1097/AAP.0b013e31825a3c8a

Vaisman J. Pelvic hematoma after an ilioinguinal nerve block for orchi-
algia. Anesth Analg. 2001;92(4):1048-1049. doi:10.1097/00000539-
200104000-00045

Amory C, Mariscal A, Guyot E, Chauvet P, Leon A, Poli-Merol ML.
Isilioinguinal/iliohypogastric nerve block always totally safe in chil-
dren? Pediatr Anesth. 2003;13(2):164-166. doi:10.1046/j.1460-9592.
2003.01005.x

Lipp AK, Woodcock J, Hensman B, Wilkinson K. Leg weakness is
a complication of ilio-inguinal nerve block in children. Br J Anesth.
2004;92(2):273-274. d0i:10.1093/bja/aeh045

Garovic VD, Dechend R, Easterling T, et al. Hypertension in pregnancy:
Diagnosis, blood pressure goals, and pharmacotherapy: A Scientific
Statement From the American Heart Association. Hypertension. 2022;
79(2):e21-€41. doi:10.1161/HYP.0000000000000208


https://www.doi.org/10.1093/bja/aeq363
https://www.doi.org/10.4103/1658-354X.154730
https://www.doi.org/10.1515/prilozi-2015-0076
https://www.doi.org/10.1016/j.amjsurg.2008.12.038
https://www.doi.org/10.1016/j.amjsurg.2008.12.038
https://www.doi.org/10.21037/tp-22-308
https://www.doi.org/10.21037/tp-22-308
https://www.doi.org/10.1136/rapm-2021-103201
https://www.doi.org/10.2147/JPR.S179506
https://www.doi.org/10.1016/j.jclinane.2015.07.020
https://www.doi.org/10.3390/jcm11236896
https://www.doi.org/10.1589/jpts.28.1055
https://www.doi.org/10.1111/j.1460-9592.2010.03432.x
https://www.doi.org/10.1111/j.1460-9592.2010.03432.x
https://www.doi.org/10.1186/s42077-022-00225-2
https://www.doi.org/10.1097/AAP.0b013e31825a3c8a
https://www.doi.org/10.1097/00000539-200104000-00045
https://www.doi.org/10.1097/00000539-200104000-00045
https://www.doi.org/10.1046/j.1460-9592.2003.01005.x
https://www.doi.org/10.1046/j.1460-9592.2003.01005.x
https://www.doi.org/10.1093/bja/aeh045
https://www.doi.org/10.1161/HYP.0000000000000208

