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ABSTRACT 

Background: Postoperative pain after mastectomy often decreases patients' quality of life and requires effective pain 
management. The RISS block (Rhomboid Intercostal and Sub-Serratus) is an alternative technique that can reduce pain 
and opioid requirements after surgery. 

Methods: This study is a single-blind randomized clinical trial involving 40 mastectomy patients, divided into two 
groups: one group received general anesthesia with the RISS block, and the other group received only general anesthesia. 
Primary outcomes measured included opioid consumption in the first 24 hours postoperatively, pain intensity using the 
NRS scale, and the time to first use of PCA analgesics. 

Results: The group receiving the RISS block showed a significant reduction in opioid consumption (20 ± 20 mcg vs. 100 
± 40 mcg, p < 0.05), lower pain intensity at hours 1, 3, 6, 12, and 24 (p < 0.05), and a longer time to first use of PCA (8 ± 
18 hours vs. 3 ± 2 hours, p < 0.05). 

Conclusion: The RISS block is effective in reducing opioid requirements and controlling postoperative pain after 
mastectomy. This technique can be a safe and efficient option in postoperative pain management. 
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1 INTRODUCTION 

Anesthesia options for chest wall and upper abdominal surgery continue to be explored to find options that can satisfy 
postoperative pain management, surgical operator comfort, and minimize side effects from the anesthesia itself. Local 
anesthetic infiltration, peripheral nerve block, thoracic epidural anesthesia, paravertebral block, intercostal nerve block 
are options as adjuvant analgesia for chest wall and upper abdominal surgery in addition to general anesthesia which has 
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been widely used as standard. One of the analgesia options for post-chest wall and upper abdominal surgery is the 
Rhomboid Intercostal and Sub-Serratus (RISS) plane block. This technique was introduced by Elsharkawy et al. in 2018 
which offers an approach to chest wall and upper abdominal analgesia. 1 This technique can be part of a multimodal 
strategy to reduce the need for opioids. The advantage of the RISS block is that the injection is away from the surgical 
site so the medication will not disturb the surgical field or cauterize if given preoperatively.2 

2 MATERIALS AND METHODS 

This study is a pure experimental research with a double-blind randomized control trial design. The subjects in this 
study were divided into two groups: the experimental group received RISS Block, while the control group received 
standart anesthesia without adjuvant block. To assign the subjects into either the first experimental group or the control 
group, randomization was conducted, and blinding was applied to both the subjects and the researcher. Then the pain 
intensity was assessed using a numerical rating scale (NRS) at 1, 3, 6, 12, dan 24 hours, the duration of the analgesic 
effect, the total opioid requirement in 24 hours postoperatively . The study was conducted in the operating room of the 
Central Surgical Installation of a teaching hospital from June to October 2024. 

Inclusion Criteria includes adult patients aged 18-80 years undergoing mastectomy surgery with physical status ASA I-II. 
Exclusion Criteria include drug allergy, infection in the area to be blocked , severe cardiovascular disorders, body mass 
index (BMI) ≥ 35 kg/m2, history of chronic analgesia use , use of blood thinners that have not been stopped according to 
guidelines and coagulopathy, the patient or patient's guardian refuses to sign a consent form to participate in this study 
, patients with impaired consciousness. Drop Out Criteria includes complications ( eg, allergic reactions, severe bleeding, 
death) and patient was on ventilator postoperatively 

2.1 RISS Procedure 

• Identification of the location for performing the rhomboid intercostal block (RIB) is carried out, namely right 
on the medial scapula at the level of T5-T6. The injection identification guide uses ultrasonography (USG). 

• The USG machine uses a linear transducer with an oblique sagittal position approximately 1 to 2 cm medial 
to the medial border of the scapula.2 

• The following structures need to be identified from superficial to deep: trapezius muscle, rhomboid major 
muscle, intercostal muscles between the costae bones, pleura, and lungs. Then, identification of the tissue plane 
between the rhomboid major muscle and the intercostal muscles is carried out.2 

• A 100 mm sonovisible needle is inserted from cranial to caudal using the in-plane technique. The needle is 
injected between the rhomboid major muscle fascia and the intercostal muscles. The location of the needle is 
confirmed with 2 mL of normal saline solution, after which 20 mL of local anesthetic is injected into the fascial 
plane between the rhomboid major muscle and the intercostal muscles.3 

• Continued with identification of the location of the sub-serratus block, the linear ultrasound transducer is 
moved caudally and laterally, distal to the inferior angle of the scapula behind the posterior axillary line. 

• Identification of the tissue layers is carried out from superficial to deep, namely the latissimus dorsi muscle, 
serratus anterior muscle, intercostal muscles between the costae bones, pleura, and lungs. 

• The injection needle is inserted into the skin at the same entry site as used for the RIB block, but is directed 
caudally and laterally through the inferior angle of the scapula. If the needle tip does not extend beyond the 
inferior edge of the scapula (due to obesity and tall stature), a new skin injection point is used medial to the 
inferior angle of the scapula and the posterior axillary line. 

• The needle location is confirmed with 2 mL of normal saline solution, after which 10 mL of local anesthetic is 
injected into the tissue plane between the serratus anterior muscle and the external intercostal muscle, 
performing hydrodissection of the tissue plane between the serratus anterior muscle and the serratus 
insertion into the costae bone. 

• Patients were given PCA morphine demand only analgesia with the following provisions: bolus dose of 20 mcg 
per squeeze, maximum dose of 100 mcg/4 hours and lockout interval of 6 minutes and ibuprofen 400mg per 
oral (po) given every 8 hours and paracetamol 500 mg (po) given every 6 hours. 

• After the patient moves to the room, the acute pain service (APS) team will evaluate the pain scale at 1, 3, 6, 
12, 24 hours postoperatively, the first time the PCA button was pressed and the total opioid consumption data 
in 24 hours on the PCA machine will be recorded. 

• Complications and side effects during surgery and postoperatively such as hypotension, arrhythmia, 
bradycardia, nausea, vomiting, intravascular injection, lower extremity muscle weakness, and local 
anesthesia systemic toxicity are recorded in the evaluation recording sheet 

2.2 Statistical Analysis 

Descriptive analysis aims to describe the characteristics of the subjects and research variables based on the treatment 
group. Variables that are on a numeric data scale are displayed as the mean and standard deviation (SD) if they are 
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normally distributed, while if they are not normally distributed, they use the median and interquartile range . The 
normality test aims to assess whether variables such as age (years), height (cm), weight (kg), BMI (kg/m²), distribution 
of pain scale variables, total intravenous opioid use, time interval to first postoperative PCA use and quality of 
postoperative recovery follows a normal distribution. This analysis was conducted using the Shapiro-Wilk test at a 
significance level of 0.05, where data is considered normal if p > 0.05. The homogeneity test is used to evaluate whether 
the variances between groups are homogeneous. The homogeneity of variance is tested using Levene's test. Variances 
are considered homogeneous if p > 0.05 and not homogeneous if p ≤ 0.05. Differences in The effectiveness of the block 
in terms of pain scale, total use of intravenous opioids, time interval between first PCA use postoperatively were 
assessed based on mean differences, so an independent t-test was used. If the data between the control and treatment 
groups are not normally distributed, the Mann-Whitney test is applied in the data analysis. Percentages and figures are 
used to represent qualitative data such as ASA physical status, using 2x2 cross-tabulation analysis. The statistical test 
applied is the Chi-Square test. Conclusions are drawn based on a 95% Confidence Interval (CI) and a P-value with a 
significance level of α < 0.05. The entire data analysis process is performed using SPSS statistical software. 

3 RESULT 

The sample's characteristics can be seen in Table 1. All the subjects between the case and the control group were 
comparable. 

Table 1: Subject Characteristics 

Patient Characteristics Group  p-value 

 Case (n=20) Control(n=20)  

Umur (tahun) 49.00 ± 9.25 56.87 ± 11.81 0.52* 

BB (kg) 58.20 ± 6.87 56.60 ± 10.66 0.63* 

TB (cm) 158.47 ± 4.70 154.87 ± 6.62 0.09* 

IMT (kg/m2) 23.12 ± 1.90 23.50 ± 3.36 0.71* 

ASA Physical Status    

I, n (%) 7 (47%) 5 (33.3%) 0.36** 

II, n (%) 8 (53%) 10 (66.7%)  

Surgery duration ( minute ) 200.33 ± 32.04 196.33 ± 33.93 0.74* 
* independent t-test . **Fisher’s Exact , significant if p < 0.05 

3.1 Comparison of Total 24-Hour Postoperative Fentanyl Consumption in Both Groups 

Both groups were given fentanyl with PCA postoperatively in order to compare the differences in the amount of opioid 
use in 24 hours. Data on total opioid use in 24 hours are shown in Table 2. 

Tabel 2: Differences in fentanyl use 24 hours postoperatively between group A and group B 

Groups Group A (general 

anesthesia+ RISS) 

Group B (general 

anesthesia) 

p-value 

Total fentanyl 24 hours post-operatively (mcg) 

(Median ± IQR) 

20 ± 20 100 ± 40 < 0.05* 

* Mann-Whitney Test. 

Data on 24-hour postoperative fentanyl use had an abnormal distribution, so the Mann-Whitney test was performed, 
then the presentation was displayed in the form of median ± IQR. In group A, the value was 20 ± 20 mcg, while group B 
had a value of 100 ± 40 mcg. The difference in the amount of fentanyl use was found to be statistically significant with 
a significant p value (p <0.05). 

3.2 Comparison of 24-Hour Postoperative NRS in Both Groups 

Patients in group A underwent general anesthesia and intraoperative RISS, while in group B only general anesthesia was 
performed. The difference in treatment was to see the usefulness of RISS as one of the adjuvant modalities for 
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intraoperative analgesia until postoperative mastectomy. NRS examinations were performed periodically at 1, 3, 6, 12, 
and 24 hours postoperatively and were analyzed in both groups. NRS range data in both groups of subjects showed a 
picture with an abnormal distribution in all time evaluation parameters. Therefore, in table 5.3, the overall NRS value 
data is displayed in the form of median (IQR). Significance analysis was performed using the Mann-Whitney test for this 
variable. 

Tabel 3: Comparison of NRS values in group A with group B 

Group NRS 1 

hour 

Median (IQR) 

NRS 3 

hours 

Median (IQR) 

NRS 6 

hours 

Median (IQR) 

NRS 12 hours Median (IQR) NRS 24 

hours 

Median (IQR) 

A (RISS) 2 (1) 2 (1) 1 (1) 1 (1) 0 (0) 

B 3 (1) 2 (1) 3 (1) 2 (1) 1 (1) 

p-value 0.000** 0.004** 0.000** 0.033** 0.000** 
**Mann-Whitney test 

At 1 hour postoperatively, the median NRS value in group A was 2 (1) while group B had a value of 3 (1). At 3 hours 
postoperatively, the median NRS value of group A was 2 (1) and B was 2 

At 6 hours postoperatively, the NRS in group A was 1 (1) and group B was 2 (1). At 12 hours postoperatively, the NRS 
value in group A was 1 (1) and in group B was 2 (1). At 24 hours postoperatively, the NRS value in group A was 0 (1) and 
in group B was 1 (1). All NRS values at 1, 3, 6, 12 and 24 hours postoperatively showed that the NRS values in group A 
were lower than those in group B, with statistically significant differences (p<0.05). 

3.3 Comparison of timing of first postoperative opioid administration 

The effectiveness of analgesia in both groups was calculated from the time the patient was extubated and transferred to 
the recovery room until the patient pressed the PCA button for the first time. 

Table 4: Time of first postoperative opioid administration in both groups 

 Group A (RISS) Group B p-value 

Time of first postoperative opioid administration (Hours) 8 ± 18 3 ± 2 0.000** 

Median + IQR    
**Mann-Whitney test 

From the statistical test, there was a significant difference in the first time PCA was squeezed in the treatment group with 
the control (p < 0.05). The analysis showed that the duration of the analgesic effect after mastectomy surgery in the 
treatment group was longer than the control group. It can be concluded that the group that received RISS block as an 
adjuvant analgesia in post-mastectomy patients experienced a longer pain-free period compared to the group that was 
only given IV opioids post-surgery. 

4 DISCUSSION 

Pain is a major problem experienced by post-mastectomy patients. As many as 20% - 60% of breast cancer patients who 
undergo mastectomy experience acute pain or chronic pain if not treated adequately. Pain can cause many psychosocial 
problems and have a major impact on the patient's quality of life. Sleep, stress and difficulty concentrating so that they 
cannot carry out normal daily activities due to pain are the experiences of patients with breast cancer. Pain also causes 
a prolonged post-operative recovery period and has an impact on increasing treatment costs. 3,4 

Regional anesthesia has become one of the components of multimodal analgesia in post-operative pain management for 
breast cancer. Regional anesthesia has also become part of the standard Enhanced Recovery After Surgery (ERAS) 
protocol for breast cancer surgery. One of the peripheral nerve blocks that can be used is the RISS block. RISS block can 
provide analgesia from dermatomes T2 to T11 with consistent injection distribution to the lateral cutaneous branches 
of the intercostal nerves T4 to T9, indicating that this block provides analgesia to the thoracic wall and upper abdominal 
wall. This study evaluated the effectiveness of RISS block on postoperative pain intensity, opioid requirements and 
reduction in the incidence of opioid side effects.5 



GSC Biological and Pharmaceutical Sciences, 2026, 36(03), 122–128 

126 

In this study, it was found that 24-hour postoperative fentanyl consumption in the group receiving RISS block was 
significantly lower, namely 20 ± 20 mcg compared to 100 ± 40 mcg in the group not receiving the block (p <0.05). The 
lower fentanyl consumption in the group receiving RISS block was due to the long duration of analgesia from RISS block 
until postoperatively, this caused patients to have a low pain scale and did not require additional fentanyl, in contrast 
to the group not given RISS block, where patients would feel a higher pain scale postoperatively because there were no 
modalities other than paracetamol and NSAIDs in providing analgesia. Patients in this group would require repeated 
administration of fentanyl in an effort to reduce the pain scale to a tolerable limit. This is in line with research conducted 
by Altiparmak et al. where total fentanyl consumption within 24 hours was lower in the group with RISS (30 mcg, IQR 
20-40 mcg) compared to the control group (100 mcg, IQR 80-100 mcg) where the p value was <0.001. 6 Another study 
conducted by Deng et al. showed that rhomboid intercostal and sub-serratus blocks in the management of postoperative 
mastectomy pain required a lower total 24-hour tramadol consumption in the group given RISS compared to the control 
group (p<0.001).7 

The combination of RISS assisted by ultrasound and general anesthesia was shown to be effective in reducing 
postoperative pain intensity compared to the control group (p<0.05). In this study, in addition to using PCA fentanyl for 
postoperative, paracetamol and NSAID ibuprofen were also used in patients who had no contraindications for its use in 
implementing multimodal analgesia in postoperative pain management. Multimodal analgesia supports reducing 
postoperative opioid consumption in both groups, but in group A opioid consumption was lower related to the adequate 
RISS block effect in providing analgesia because the local distribution of anesthesia in the fascial plane between the 
intercostal, serratus and rhomboid muscles spread both ventrally and dorsally from the thoracic intercostal 
innervation which provides adequate analgesia in mastectomy patients. Data related to postoperative NRS in this study 
showed a pattern of pain intensity that tended to decrease in group B (control) in the first 3 hours after surgery, but 
there was a pattern of increasing NRS values at 6 hours and the use of fentanyl in the increased NRS. While the pain 
intensity in group A (treatment) was seen to be low from 1 hour after surgery to 24 hours after surgery. 8 

The pain intensity of the group that received RISS block was lower when compared to the group that did not receive 
treatment. The initial pain scale in group A ranged from NRS 1 - 2, this can be attributed to the long duration of surgery, 
so that the administration of RISS block at the beginning of surgery had begun to regress and the minimal use of opioids 
during intraoperatively caused the NRS value in the early hours after surgery not all to be NRS 0. The pain score with 
postoperative NRS in group A was significantly lower at all evaluation time points (1, 3, 6, 12 and 24 hours after surgery) 
compared to group B which did not receive treatment (p <0.05). The analgesic efficacy of RISS was reported to be effective 
in reducing NRS pain scores for 24 hours after surgery. 9 A review by Longo et al on the analgesic efficacy and safety of 
RISS in breast surgery also reported that the use of RISS can reduce pain intensity at 1, 3, 6, 12 to 24 hours after surgery.10 

The findings in this study also showed that RISS block administration was associated with significantly longer and 
adequate analgesia duration compared to the group that was not given RISS block. The time to press the PCA button for 
the first time after surgery in group A had a median time of 8 hours, while the control group had a median time of 3 
hours. This indicates a longer and adequate analgesia effect causing patients to need more time before feeling pain and 
needing additional analgesia. Metabolism of local anesthetic drugs in plana fascia blocks plays an important role in 
determining the duration of anesthesia. Local anesthetic drugs such as bupivacaine, lidocaine, and ropivacaine can be 
metabolized in the liver (systemic metabolism) and can also be degraded locally in the tissue. The rate of this 
metabolism directly affects the duration of anesthesia. Local anesthetic drugs that have a longer half-life (eg, 
bupivacaine) usually provide a longer effect than drugs that are more rapidly metabolized (such as lidocaine).11 

The choice of local anesthetic type will affect the duration of blockade. The addition of adjuvants such as 
vasoconstrictors (eg, epinephrine) can prolong the duration of action of local anesthetics. Vasoconstrictors slow blood 
flow in the injection area, thereby reducing the systemic metabolic rate and increasing the duration of drug action. In a 
systematic review study conducted by Wang et al., it was reported that the prevalence of severe pain after breast 
surgery reached 10.9%. 12 In this study, complications of acute pain after mastectomy with NRS ≥ 7 were not found in 
either group. This may have occurred because all patients, both control and treatment, received multimodal analgesia 
using PCA. Related to the side effects of opioid use such as pruritus, nausea-vomiting or postoperative ileus were not 
found in either group. 

In addition to the statistical findings obtained in this study, researchers also noticed that there were differences in the use 
of drugs during intraoperatively, the use of anesthesia maintenance was observed to be lower in the group that received 
the RISS block, this contributed to the pharmacoeconomic aspects of patients who underwent the RISS block. In general, 
this study reported that RISS using local anesthesia bupivacaine plain 0.25% volume 30 ml (20 ml in Rhomboid 
interostal block and 10 ml in Sub-serratus plane block provides good 24-hour postoperative analgesia efficacy, thus 
providing direct benefits to patients, namely reducing postoperative pain. 

The decrease in perioperative opioid consumption is directly related to cost-efficiency, so it will be beneficial for the 
hospital and insurance agency that guarantees the patient. In addition, the RISS block is easy to perform even in patients 



GSC Biological and Pharmaceutical Sciences, 2026, 36(03), 122–128 

127 

with different demographic profiles, does not interfere with the surgical operator because the injection point is far from 
the surgical field, and is safe because it is assisted by the use of ultrasound. RISS is expected to be part of the ERAS 
protocol to improve the quality of perioperative care in patients undergoing mastectomy surgery. 

5 CONCLUSION 

TAP block with semilunar line approach is an effective and safe analgesia adjuvant for colorectal laparotomy. 
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