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Introduction 
Hospitalization following laparoscopic surgery is most commonly caused by pain, second only to post-

operative nausea and vomiting [1]. Laparoscopic surgery pain has multiple sources, including the abdominal 

region, the site of the incision, and any referred pain. Mechanical traction, dilatation, spasm, inflammation, 

ischemia, and chemical stimulation are some of the many potential causes of visceral pain [2]. When it comes 

to laparoscopic surgery, peripheral regional anesthetic methods are more suited to dealing with incisional pain 

than visceral pain. Patients experiencing moderate to severe acute visceral pain, such as those suffering from 

Abstract: Background:  The field of regional anesthesia has evolved tremendously 
in the last 15 years. New anesthesia protocols for ambulatory surgery and enhanced 
recovery after surgery have been developed as well. The focus of these techniques 
and protocols has centered on patient satisfaction and pain control while minimizing 
the use of opioids. The field of ambulatory surgery and anesthesia continues to 
evolve, and regional anesthesia and its plane techniques are at the center of these 
changes. Recent research has shown that regional techniques contribute to better 
pain control and patient experience and may decrease patient readmission rates. The 
safety of these techniques has been validated when performed by experienced 
practitioners. New techniques such as the erector spinae block (ESP) have been 
studied in the setting of laparoscopic surgery with promising results. Regional 
anesthesia techniques for patients presenting for laparoscopic surgery are safe and 
seem to provide benefits. Those are related to patient experience, pain control, and 
readmission rates. Different techniques can be applied to a specific type of 
intervention. Application of these techniques depend on the clinical picture and 
patient. Future research may help us clarify how these techniques may improve 
patient satisfaction and operating room efficiency. New regional blocks may also 
develop based on what we know today. 

Keywords: Regional Anesthesia Techniques, Laparoscopic Surgery 

mailto:dr.nehadarab@gmail.com
mailto:NAAbdelaziz@medicine.zu.edu.eg
mailto:drnehad@zu.edu.eg


Nehad Abd El-Aziz Abd El-Salam / Afr.J.Bio.Sc. 6(2) (2024)                                                                 Page 3014 of 10 
 
 

 
 

cholecystitis or recovering from more invasive laparoscopic procedures like bowel resection, may find that 

neuraxial regional anesthesia techniques are more effective than peripheral ones. New regional methods have 

been created to alleviate visceral discomfort without the risks of neuraxial procedures, which include infection, 

spinal cord injury, and bleeding. Visceral and incisional pain can be alleviated with these peripheral block 

techniques that are "more midline," such as the erector spinae plane and quadratus lumborum blocks. 

Regional approaches have recently come to the forefront due to the introduction of robotic procedures and 

enhanced recovery after surgery (ERAS) protocols for laparoscopic surgery. In order to reduce the need for 

opioids after surgery and the unpleasant side effects they cause, such as nausea and impaired bowel motility, 

doctors are looking for new ways to treat these issues. These side effects make patients less satisfied with their 

care, lengthen their hospital stays, and increase healthcare expenses [4]. 

There has been a dramatic evolution in ambulatory surgery throughout the past 25 years [1]. Even procedures 

that used to necessitate a stay in the hospital are increasingly being done in an outpatient environment, leading 

to a steady rise in the number of ambulatory surgeries. Among cholecystectomies, for instance, ambulatory 

surgery centers now account for 60% [5]. This trend might be accelerated by the COVID-19 pandemic, but it is 

anticipated that this number will rise in the years to come. As a matter of fact, ambulatory appendectomy has 

been proposed as a potential new gold standard by certain writers [6]. New anesthetic medications and 

regional anesthesia procedures, in addition to innovative surgical approaches, have enabled these trends. In 

many cases, the most significant challenge of ambulatory surgery is dealing with nausea, vomiting, and pain. 

Consequently, it may be possible to conduct surgery in an ambulatory surgical center setting with the use of 

regional anesthetic methods and non-opioid pain drugs to provide better pain control with fewer unwanted 

side effects than with opioid analgesics [1]. 

Laparoscopic Surgery Techniques 

When thinking about regional anesthetic for laparoscopic surgery, it's vital to keep in mind the ever-evolving 

state of the art in surgical procedures. Triangulation, the foundational principle of traditional laparoscopic 

surgery, improves organ exposure and surgical ergonomics. Clinicians and patients alike have reaped its 

benefits during the past two decades. On the other hand, anesthetics specifically designed for laparoscopic 

surgery are in high demand due to recent developments in outpatient surgery. A number of routine procedures, 

including appendectomy and cholecystectomy, have lately made use of single-incision laparoscopic surgery 

(SILS) [7]. Two centimeters are sliced into the umbilicus at the level of the intercostal nerves T7 and T11 in 

SILC [8]. More evidence is likely to be needed before this emerging technology is widely used. The advantages, 

however, include less discomfort, less bleeding, less chance of infection at the surgical site, less visceral injury, 

and less herniation at the port site. If SILS becomes widely used, anesthetic procedures will need to be further 

modified to accommodate the anticipated reduction in discomfort associated with these treatments. 

Pain following Laparoscopic Surgery 

Many people believe that laparoscopic surgery has many benefits over open procedures. For example, the 

smaller incisions mean less postoperative pain and opioid needs. Less pulmonary function impairment from 

splinting. Fewer cases of ileus and respiratory depression. Less chance of prolonged wound healing and wound 

dehiscence. Laparoscopic surgery does not eliminate the possibility of postoperative pain, though. The viscera, 

peritoneal lining, abdominal musculature, and skin can all be injured, which can lead to severe pain. If one 

wants to have a good grasp of the pain that comes with laparoscopic surgery, they need to study the intricate 

peritoneal anatomy. Different embryologic sources give rise to different types of innervation in the parietal and 

visceral peritoneal linings, respectively. Dermatomes that originate in the somatopleural layer innervate the 

parietal peritoneum [9]. On the other hand, the visceral organ-supplying autonomic nerves innervate the 

visceral peritoneum, which originates from the splanchnopleural layer. Distinct pain perceptions are a result 

of the parietal and visceral peritoneal layers' different embryologic origins. 

In addition to sending an initial noxious signal to the CNS, painful surgical stimuli can also trigger a condition 

of hypersensitivity to pain by way of positive feedback cell signaling loops in the dorsal horn of the spinal cord. 

This self-amplifying cell signaling cascade is the likely cause of postoperative pain that persists far beyond the 
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initial unpleasant stimulation in patients undergoing laparoscopic surgery. Because of these alterations in the 

CNS, it is reasonable to seek out ways to treat pain before an inciting event occurs, ideally before surgery. Local 

anesthetics given before surgery have the potential to reduce or eliminate these central nervous system 

hyperalgesic effects. In fact, research shows that nerve blocks given before surgery produce better analgesia in 

the early postoperative period than the identical blocks given just after surgery [10]. 

While there is less damage to the skin and muscles of the abdominal wall during laparoscopic surgery, there is 

still a good chance that you will need to take a lot of painkillers to get through the peritoneal stretching, burning, 

muscular spasm, inflammation, ischemia, and chemical stimulation. As a matter of fact, compared to open 

laparotomy, the initial pain and opioid needs after laparoscopic surgery may be higher in the first twenty-four 

hours [11]. After this first period of recovery from surgery, however, the relationship turns around, and 

patients who have laparotomy report more discomfort. A multimodal approach to analgesia is necessary 

following laparoscopic surgery due to the wide variety of pain mechanisms that might be induced [12]. 

Additionally, due to the increased intensity of the initial pain following laparoscopic surgery, it appears that a 

long-acting local anesthetic (such as bupivacaine) administered as a single injection into the patient's 

peripheral nerves may help reduce the intense pain experienced by patients following laparoscopic surgery, 

allowing them to go home the same day. 

Anatomy of the Abdominal Wall 

Anesthesiologists practicing regional anesthesia must have a thorough understanding of abdominal wall 

anatomy in order to administer analgesia after laparoscopic surgery [13, 14]. The abdominal wall is 

anatomically composed of numerous layers of muscle, with separate fascia surrounding each layer [15, 16]. 

The abdominal wall is composed of several muscles: Reinforcing the back of the wall are the quadratus 

lumborum, psoas major, and iliacus muscles, which are located laterally to the spinal column. The iliacus and 

psoas major, which are powerful hip flexors, insert into the thigh at their caudal extremities.A total of four pairs 

of muscles make up the front and side of the abdominal wall [13]: the transversus abdominis, internal oblique, 

and external oblique muscles, which run from deep to superficial, and the anterior rectus abdominis muscles. 

When you look at the side of your body, you'll see that the transversus abdominis, internal oblique, and external 

oblique all have their bellies lying on top of each other. The aponeurotic linea semilunaris is close laterally to 

the rectus abdominis muscle where these three muscles insert medially. The various variations of the 

transverse abdominis plane (TAP) blocks are mostly based on the shape and placement of the muscle bellies 

and the linea semilunaris, which assist distinguish the layers. In its anterior position, the rectus abdominis 

muscle crosses the space between the pelvis and the thoracic wall. The abdominal wall's posterior and lateral 

sections are structurally connected through thick fascia and flat tendinous sheets (aponeuroses) that originate 

from the lateral wall's muscles, respectively. The abdominal wall and the lining of the abdominal cavity, the 

peritoneum, are separated by a fascial layer of variable thickness. 

Several cadaveric investigations on peripheral regional anesthetics have focused on the thoracolumbar fascia, 

which has been postulated as the site where local anesthetics injected into certain "plane" blocks diffuse into 

the paravertebral area [15]. Constructed of three layers of fascia, it encircles the quadratus lumborum and 

erector spinae muscles. In addition to being the first aponeurosis of the latissimus dorsi, the anterior layer of 

this fascia is situated behind the erector spinae. Layer one divides the quadratus lumborum muscle from layer 

two, which includes the erector spinae. The anterior layer covers the quadratus lumborum's anterior border, 

while the middle and anterior layers meet near the lateral border of the erector spinae. At the lateral border of 

the quadratus lumborum, the three layers of fascia come together to produce the initial aponeurosis of the 

transversus abdominis and internal abdominal oblique muscles. Some researchers think that the 

thoracolumbar fascia distributes sympathetic fibers and lateral branches of the posterior branch of the L1–L3 

spinal nerve, as well as local anesthetics, to the paravertebral area [17]. 

The thoracolumbar spinal nerve roots' anterior divisions are the source of the innervation of the abdominal 

wall [13]. The intercostal nerves originate from the spinal roots of vertebrae T6–T11, while the subcostal 

nerves from vertebrae T12–T13. They are the iliohypogastric and ilioinguinal nerves, which originate from the 
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L1 spinal nerve root. Slightly below the xyphoid lies the T6 dermatome. Along the costal margin, the T7 and T8 

nerves go in the direction of the xyphoid. The branches of the anterior intercostal nerve that originate from T6 

to T8 begin beneath the rectus muscle, travel varying distances between the posterior rectus sheath and the 

transversus abdominis muscle in the TAP, and finally penetrate the rectus sheath anteriorly. They go through 

the rectus sheath and enter the rectus muscle after a further course. In certain cases, however, the rectus 

muscle might get direct innervation from the T6–T8 nerves close to the costal border. In this specific anatomical 

variation, these nerves may go unnoticed if a block is positioned between the rectus abdominis muscle and the 

posterior rectus sheath at the midline [17, 18]. A lateral branch of each segmental nerve travels a short distance 

after leaving the main nerve, which is located behind the rib angle. Subsequently, the lateral branch makes an 

oblique appearance through the surrounding muscles around the midaxillary line. Although the lateral 

branches of the transections T11 and T12 may take a brief path through or within the transectional area of the 

spinal cord (TAP), they originate prior to the nerve entering the TAP. In contrast to the thoracic nerves, the 

ilioinguinal and iliohypogastric nerves follow an entirely distinct path. Prior to reaching the middle one-third 

of the iliac crest, which is measured from the anterior superior iliac spine to the posterior superior iliac spine, 

these neurons are typically located in the TAP. They continue to run deep to the transversus abdominis muscle. 

Local anesthetic absorption is routinely achieved with TAP and other abdominal plane blocks, similar to that 

of infraclavicular and axillary brachial plexus blocks, because of the rich vascular supply to the abdomen wall. 

On average, it takes 25 minutes for ropivacaine to reach its peak plasma level when used in these procedures. 

With ropivacaine reaching peak plasma levels in less than 20 minutes, this is much slower compared to epidural 

and interscalene blocks [13]. 

Regional Techniques 

There are two main types of regional anesthetics used for abdominal and pelvic surgeries: neuraxial blocks and 

peripheral blocks. Paravertebral blocks with local anesthetic and intrathecal or epidural injection of opioids 

are examples of neurovascular blocks. While abdominal regional anesthetic has successfully targeted specific 

nerves, peripheral blocks for pelvic and abdominal analgesia are often "plane blocks." Unlike traditional 

peripheral nerve blocks, which involve injecting local anesthetic surrounding the target nerve, plane blocks use 

a large amount of diluted local anesthetic to penetrate a plane that the nerves in question travel across. 

Surgical anesthesia and intense postoperative pain relief are both made possible by neuraxial blocks. When 

injected intrathecally, ropivacaine and bupivacaine have a short duration of action (minutes vs. hours) 

compared to when administered perineurally (hours) [19, 20]. Therefore, in order to provide postoperative 

analgesia, local anesthetics delivered via the epidural or intrathecal spaces must be continuously infused by an 

indwelling catheter. There are a lot of drawbacks to epidural analgesia, even if thoracic epidural infusions give 

great analgesia after laparoscopic surgery [21, 22]. One major drawback is that this method cannot be used for 

outpatient procedures because it requires inpatient admission and supervision. Severe hypotension, epidural 

abscess, and hematoma leading to spinal cord compression are additional dangers linked with epidural 

analgesia. Because of these considerations, thoracic epidural analgesia is best used for laparoscopic procedures 

(such laparoscopic colorectal resections) that require hospitalization. In large-scale laparoscopic colorectal 

surgeries, thoracic epidural analgesia has the potential to lessen postoperative pain and opiate use, speed up 

gastrointestinal healing, and improve oral intake tolerance [22, 23]. 

Opioids delivered intrathecally or epidurally can have a localized impact on the spinal cord because of the 

opioid receptors found there [24]. This limits the harmful consequences of systemic opioid dosing while 

producing intense analgesia. Opioid receptors, on the other hand, are absent from the peripheral nervous 

system. However, there have been conflicting findings in trials that have compared peripheral nerve blocks 

based on local anesthetics with opioid additions [25]. Opioid addition to peripheral nerve blocks has been 

deemed beneficial by some writers, but by others it has been found to have no effect beyond that of systemic 

treatment [26,27,28]. When compared to shorter acting, more lipophilic opioids like fentanyl, morphine's 

sustained action makes it the preferred opioid for intrathecal delivery. A decrease in pain and the requirement 

for systemic opioid therapy following laparoscopic surgery can be achieved by intrathecal administration of 
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morphine, either alone or in combination with local anesthetic [29, 30]. Respiratory depression is a dose-

dependent effect of intrathecally given opioids, just as it is with systemic administration. Nausea, vomiting, and 

pruritus are some of the other opioid-related adverse effects that may occur with intrathecal morphine [31]. 

When morphine is injected intrathecally, it causes respiratory depression in two distinct phases: the first, 

around 2 hours after administration, and the second, typically 6-12 hours but sometimes up to 24 hours later. 

Rostral diffusion of hydrophilic morphine molecules in cerebrospinal fluid to the respiratory drive regions of 

the brain causes the late phase of respiratory depression [32]. Therefore, it is necessary to keep an eye on 

patients for about 24 hours after surgery. This means that mobile surgeries cannot use intrathecal morphine, 

but it is a great analgesic choice for major surgical procedures that need hospital stay. Intrathecal morphine, 

when combined with other ERAS modalities, may also allow for early discharge after major laparoscopic 

procedures [29]. 

Both physically and conceptually, paravertebral blocks connect neuraxial and peripheral regional anesthesia. 

In order to restrict the local anesthetic from reaching the spinal nerve roots, these blocks are positioned 

laterally to the epidural region. The length of action of paravertebral blocks may be well-matched to the pain 

following many laparoscopic operations, in contrast to local anesthetic injections in the intrathecal or epidural 

areas. Pain ratings and opioid intake in the first 24 hours after laparoscopic cholecystectomy can be reduced 

by thoracic paravertebral blocks, whether guided by ultrasonography or not [10, 33, 34]. Despite the fact that 

each injection typically only spreads 1-2 dermatome levels, paravertebral blocks may necessitate numerous 

bilateral injections [35]. The risk of pneumothorax is around 0.3-0.5% for each of these injections [36, 37]. Due 

to the anesthetization of the sympathetic innervation to the heart and splanchnic vasculature, thoracic 

paravertebral blocks are also linked to profound sympathectomy. Therefore, further peripheral regional 

anesthetic methods with less risks and side effects, suitable for usage in an ambulatory context, are urgently 

required. 

To facilitate both regional anesthesia education as well as research in this developing field, agreement and 

uniformity in the nomenclature and terms of different peripheral regional blocks is of great importance. Recent 

expert consensus have been published with the intention of unifying concepts and definitions [14]. Of particular 

importance in studying these emerging techniques, research publications have often differed in their technique 

descriptions when referring to the same block by name. The following terms are now generally accepted for 

the most common abdominal wall plane and peripheral nerve blocks of the abdomen: 

• Rectus sheath block (RSB): Injection in the plane between the rectus abdominis muscle and posterior 

rectus sheath 

• Ilioinguinal iliohypogastric nerves block: Injection in proximity to the ilioinguinal and iliohypogastric 

nerves, located within the plane between the internal oblique and transversus abdominis muscles in 

the lower quadrants of the anterior abdominal wall. 

• Transversus abdominis plane (TAP) block: Injection in the plane between the internal oblique and 

transversus abdominis muscles 

• Midaxillary transversus abdominis plane block: Injection in the plane between the internal oblique and 

transversus abdominis muscles at the midaxillary line 

• Subcostal transversus abdominis plane block: Injection in the plane between the internal oblique and 

transversus abdominis muscles along the medial costal margin in the upper quadrants of the anterior 

abdominal wall [13], also referred by some as oblique subcostal transversus abdominis block (OSTAP) 

• Anterior quadratus lumborum block (Anterior QLB): Injection in the plane between quadratus 

lumborum and psoas major muscles. This technique was previously referred to as the transmuscular 

quadratus lumborum (transmuscular QL) block as the block needle must pass through the muscle to 

inject on the anterior surface. 

https://link.springer.com/article/10.1007/s11916-022-01000-6#ref-CR14
https://link.springer.com/article/10.1007/s11916-022-01000-6#ref-CR13
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• Lateral quadratus lumborum block (Lateral QLB): Injection in the plane between the aponeuroses of 

internal oblique and transversus abdominis muscles at the lateral border of the quadratus lumborum 

muscle. This technique was previously referred to as the Quadratus Lumborum Type 1 (QL 1) block. 

• Posterior quadratus lumborum block (Posterior QLB): Injection in the plane between the quadratus 

lumborum and erector spinae muscles, on the posterior surface of quadratus lumborum muscle. This 

technique was previously referred to as the quadratus lumborum type 2 (QL 2) block, denoting its 

position as the second QL block to be described in the literature. 

 

Medications 

When administering localized anesthesia, local anesthetics are the main injectable medicines used. 

Epinephrine, clonidine, dexmedetomidine, tramadol, buprenorphine, and dexamethasone are among the 

adjuvants that have been described. One possible effect of these adjuvants is to make the induced block last 

longer or denser. A number of adjuvants used in peripheral nerve blocks are not permitted for perineural 

injection by the US Food and Drug Administration [38, 39]. It is not necessary to provide opioids systemically 

since, as mentioned earlier, opioid receptors in the spinal cord enable intrathecal and epidurally injected 

morphine and fentanyl to produce a local impact. Some studies have shown an advantage to perineural 

administration of opioids in peripheral nerve blocks, while others have found no effect at all. The results of 

these comparisons have been equivocal. 

For peripheral and neuraxial blocks, the most studied and used local anesthetics are lidocaine, ropivacaine, and 

bupivacaine. Their pharmacodynamics, pharmacokinetics, and availability all play a role in this. The volume of 

diluted local anesthetic used for abdominal plane blocks is bigger than that used for traditional peripheral 

nerve blocks or neuraxial procedures. This is because the local anesthetic solution must "hydro-dissect" the 

intended plane in order to numb the nerves that pass through it. 

We have determined the best dosages of local anesthetics for each blocks [2]. The optimal dosage of ropivacaine 

plus butorphanol for pain-free ultrasound-guided RSB in single-incision laparoscopic cholecystectomy (SILC) 

was determined by Fu et al. to be 50% (ED50) and 95% (ED95) of participants, respectively. Half of the patients 

who undergo SILC have effective RSB under ultrasound guidance when administered a dose of 0.719 mg/kg of 

ropivacaine as part of a multimodal analgesic strategy, according to their findings. In 95% of cases, a dosage of 

0.967 mg/kg would be effective. Nevertheless, the ideal dosage of local anesthetics for the majority of 

peripheral plane and nerve blocks remains unknown. 

Appropriate Time for the Regional Anesthesia 

To maximize the analgesic impact, it is crucial to precisely time the nerve block, since peripheral blocks 

typically only require a single injection rather than continuous infusion through an indwelling catheter 

(discussed further below). The possible impact of "preemptive anesthesia and analgesia" on the 

pharmacokinetics of the administered local anesthetics has been the focus of study on block timing [40]. 

Efficient use of the operating room is also important, therefore it's necessary to balance the time required for 

block performance with the benefits of regional anesthetics, such as faster recovery and happier patients. 

Injecting a local anesthetic at the trocar site or doing TAP blocks while viewed through a laparoscope are two 

examples of the creative solutions that surgeons have developed [41]. 

Continuous Infusion Blocks 

A single injection of local anesthetic, with or without additives, is used to execute nerve blocks, and the length 

of the procedure is measured in hours. Although the pain from laparoscopic surgery is usually at its worst just 

after the procedure, it can last for days thereafter [11]. In order to perform a continuous peripheral nerve block 

(CPNB), a catheter is placed, typically with the help of ultrasonography, either into the plane intended for an 

abdominal plane block or next to a peripheral nerve [42, 43]. A peripheral block that lasts days instead of hours 

can be achieved by infusing local anesthetic through this catheter over the course of many days. Continuous 

infusions, rather than single injection blocks, may be preferable for patients who are at risk for protracted pain, 

such as those who are chronic opioid users, are undergoing major procedures, or have surgical drains left in 
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place. It is possible that the local anesthetic may be more evenly distributed with relatively big automated 

boluses for abdominal plane blocks compared to the more conventional method of continuous infusions [44, 

45]. 

Outcomes 

In the end, what matters most is how regional anesthetics affect patient outcomes. Pain at rest and with 

movement, speed to discharge, opioid use in the first 48 hours following surgery, patient satisfaction, incidence 

of nausea and vomiting, and patient readmission are common outcomes in the regional anesthetic literature.. 

[44, 45]. 

Transversus Abdominis Plane Block 

In a study including 180 patients, Wu et al. evaluated the effectiveness of several pain management techniques 

following laparoscopic cholecystectomy (LC) [46]. These techniques included an ultrasound-guided TAP block 

and rectus sheath block combination, an ultrasound-guided posterior TAP block in conjunction with local 

anesthetic infiltration (LAI), and LAI alone. The Global Satisfaction Score (GSS) was used to evaluate the efficacy 

of analgesia within 48 hours. Patients having laparoscopic cholecystectomy reported much less discomfort 

following the procedure after receiving peripheral nerve blocks of the abdominal wall guided by 

ultrasonography. On the other hand, the study found that patients who had LAI were more satisfied than those 

who received alternative techniques. In contrast to pain regimens without regional anesthesia, a 2018 meta-

analysis and a 2020 systematic review and meta-analysis on TAP blocks for laparoscopic rectal surgery [8, 47] 

demonstrated that TAP blocks can reduce opioid consumption within the first 24 hours and lead to a lower 

pain score at rest within the first 6 hours. There is some evidence that TAP blocks may shorten the time it takes 

for patients to have their first bowel movement, but there is no proof that they will lower the frequency of 

nausea and vomiting or shorten the duration of their hospital stay (LOS). Time to discharge (LOS) is difficult to 

quantify because of the many internal factors that influence it, such as surgeon choice, societal concerns, and 

the possibility of more rehabilitation being necessary. Again, the medical record and local customs dictate the 

precise meaning of phrases like "nausea" and "vomiting" [48]. 

Patients having varying degrees of laparoscopic gynecological surgery were evaluated by Selcuk et al. [49] to 

determine the impact of preemptive and pre-closure analgesia on the intensity of postoperative pain. 

Regardless of the depth of visceral peritoneal dissection, duration of operation, or amount of manipulation, he 

discovered that the pre-closure analgesia reduced postoperative pain intensity for the course of its half-life in 

both surgical levels. His findings suggest that the parietal component is primarily responsible for postoperative 

discomfort following laparoscopic gynecological surgery. 

After laparoscopic cholecystectomy (LC), oblique subcostal TAP block (OSTAP)[50,51] was evaluated versus 

intravenous multimodal analgesia and mid-axillary TAP block. When compared to the other two therapies, 

OSTAP block significantly improved postoperative respiratory function and decreased pain scores following 

surgery. The efficacy of OSTAP block alone, a combination of the two blocks, and traditional port site infiltration 

in alleviating postoperative pain following LC was investigated by Ramkiran et al. [52]. At the two-hour mark 

following surgery, participants in the combination block group reported much less pain. The combined block 

group also had much less opioid consumption in the first twenty-four hours after surgery. Study outcomes have 

been inconsistent, and not all patients have benefited from OSTAP. This is because OSTAP does not dependably 

cover the lateral and posterior abdominal walls. There is some variation from provider to provider, and there 

is also a technological aspect to this block. 

Rectus Sheath Block 

For some laparoscopic surgeries that needed a trocar insertion above the T-10 dermatome, the rectus sheath 

block has also been investigated. One of the most recent meta-analyses on the effectiveness and safety of RSB 

in adults having laparoscopic surgery included nine trials and 698 patients [47]. At 0-2 hours postoperatively, 

RSB was linked to noticeably reduced rest pain levels compared to the control group. In addition, RSB 

considerably decreased opioid usage and opioid-related adverse effects within 24 hours after surgery, as well 

as pain scores at rest and while moving between 0-2 hours after surgery. When it came to controlling pain 
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during surgery, preoperative RSB was superior to postoperative block delivery. Without serious side effects, 

RSB appears to lessen opiate usage and enhance pain control for up to 12 hours after laparoscopic surgery. 

Maybe the effect of the block in the first 12 hours can be explained by the fact that it was done before the 

operation. Once again, establishing a link with preventative analgesia is challenging. 

Quadratus Lumborum Block 

More and more reports of the drug spreading into the paravertebral area have brought quadratum lumborum 

blocks (QLBs) into the spotlight. Posterior and lateral TAPB for lower abdominal surgical pain duration was 

the subject of a recent meta-analysis [53]. 

There were a total of 12 trials with 641 subjects. The lateral technique was the subject of eight trials, whereas 

the posterior technique was the subject of four. A longer-lasting analgesic effect was observed with the 

posterior TAPB compared to the lateral TAPB. As mentioned before, the QLB was able to cover dermatome 

levels T7–T12, while TAPB was able to cover dermatomes T10–T12. When it came to managing postoperative 

pain in patients having laparoscopic colorectal surgery, Deng et al. [54] contrasted the QLB technique with the 

TAPB. After their laparoscopic colorectal surgery, 74 patients were randomly randomized to either TAPB with 

20 ml of 0.375% ropivacaine or bilateral ultrasound-guided single-dose of QLB. At 24 and 48 hours, the QLB 

group utilized more sufentanil than the TAPB group; however, at 6 hours, there was no difference. 

Erector Spinae Plane Block 

The erector spinae block (ESP) is the most recent innovation in laparoscopic cholecystectomy techniques to be 

studied in patients. In this particular surgical operation, Altiparmak et al. [18] contrasted the use of subcostal 

TAP with ESP. After laparoscopic cholecystectomy surgery, he discovered that ESP blocks guided by 

ultrasonography were more successful than OSTAPs in reducing postoperative tramadol intake and pain 

scores. The dermatomes T6–T10 are covered by OSTAP, whereas somatic and visceral pain are well addressed 

by ESP. The possibility that a local anesthetic injection at the low thoracic level might extend anteriorly and 

enter the thoracic paravertebral area has been proposed as one explanation for this finding in cadaveric 

investigations. According to a recent case study of three patients, local anesthetics can block both visceral and 

somatic pain by reaching the rami communicantes, which carry fibers to and from the sympathetic ganglia [55]. 

Additionally, the epidural, neural foraminal, and intercostal regions are all improved pain coverage due to the 

distribution of the local anesthetic. 

Research on the combination of methods is also available. Following laparoscopy-assisted radical excision of 

early-stage rectal cancer, Liang et al. studied the analgesic benefits of US-guided posterior TAPB with RSB on 

postoperative pain. One hundred and eighty-eight persons slated for laparoscopy-assisted radical resection of 

rectal cancer were randomly assigned to one of three groups: Control, US-guided bilateral posterior TAPB 

alone, or RSB (20 mL 0.33% ropivacaine) with 40 mL of ropivacaine. Significantly less postoperative usage of 

PCIA and rescue analgesic was observed in the group that received the combination blocks compared to the 

other two groups. The anatomy and dermatome coverage offered by each approach explain this. Neuraxial 

blocks are superior than a single approach for covering all incisions and dermatomes, as many others have 

pointed out. The need of fentanyl is reduced by 20% with TAP block during liver resection, and by more than 

60% with RSB plus TAPB [56]. 

Complications 

Reduced pain, less opiate intake and associated side effects, and the possibility of same-day release should be 

considered against the risks of regional anesthetic, as with any intervention. Infection, hemorrhage, damage to 

adjacent structures, allergic responses, local anesthetic toxicity, and injury are common problems that can 

occur with any regional anesthetic surgery. There are documented hazards and side effects connected with 

some procedures, such as pneumothorax after paravertebral block and spinal hematoma after epidural or 

intrathecal block, and sympathectomy caused by neuraxial anesthesia, which can lead to hypotension. While 

peripheral blocks may lower risk, they nevertheless carry the potential of significant consequences [58]. 

Following the evidence-based guidelines for regional anesthesia in patients receiving antithrombotic or 
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thrombolytic therapy, using proper sterile technique, and, when possible, using ultrasound guidance are all 

steps that can be taken to reduce the risk to patients [59]. 

Conclusion 

There will be a growing need for anesthetic alternatives that reduce the need for systemic opioids, speed up 

the recovery of bowel function, and allow for same-day release as the trend toward minimally invasive surgical 

procedures persists. Postoperative pain, opioid intake, and length of stay following major colorectal and 

gynecologic laparoscopic operations can be effectively reduced with conventional regional anesthetic 

alternatives, such as intrathecal opioid administration and thoracic epidural infusions. Unfortunately, 

hospitalization is necessary for these neuraxial procedures. When compared to intrathecal or epidural blocks, 

peripheral and paravertebral blocks have several advantages, but they permit laparoscopic surgery in 

ambulatory surgery centers or same-day hospital discharge. Questions such as when to provide a single 

injection nerve block, the best way to use continuous block techniques in an ambulatory context, the best type 

and dosage of local anesthetic, and the best peripheral block techniques are all subjects of continuing research. 

Nowadays, regional anesthesiologists have a lot of tools at their disposal for easing Post laparoscopic pain; the 

tools they utilize for a particular patient will depend on the procedure and the operating room. 
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