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Abstract: Chest trauma is a common emergency in Pakistan, frequently leading to significant pain and respiratory complications. Conventional
intravenous (1V) analgesics may be inadequate or cause systemic side effects. Intercostal nerve block (ICNB) offers a regional technique with potential
benefits, but its comparative efficacy in local trauma settings remains under-evaluated. Objective: To compare the analgesic effectiveness of ICNB
versus |V analgesics in chest trauma victims over a 72-hour period. Methods: This case-control study was conducted at Aziz Bhatti Shaheed Teaching
Hospital, Gujrat from 3 February to 3 May 2025. A total of 142 patients with AAST Grade | or Il chest trauma were enrolled and randomly assigned
to receive either ICNB (Group A) or IV ketorolac (Group B). Pain was assessed using the Visual Analog Scale (VAS) at 12, 24, and 72 hours post-
intervention. Adverse effects and the need for rescue analgesia were also recorded. Data were analyzed using SPSS v22. Independent t-tests and
stratification were applied with p < 0.05 considered statistically significant. Results: Group A (ICNB) showed significantly lower mean VAS scores
compared to Group B (I1V) at 12 hours (5.01 £ 2.40 vs. 6.16 + 2.25, p=0.001), 24 hours (3.75 = 1.85 vs. 5.04 + 2.50, p=0.000), and 72 hours (2.89 +
1.54 vs. 3.65 + 1.89, p=0.012). ICNB was also associated with fewer adverse events (nausea/vomiting: 4.2% vs. 14.1%, p=0.042) and a lower rate of
rescue analgesia (5.6% vs. 19.7%, p=0.013). Stratified analysis confirmed consistent efficacy across gender and injury grades. Conclusion: ICNB
offers superior pain control, fewer side effects, and better overall outcomes compared to 1V analgesics in chest trauma patients. Its adoption should be
considered as part of standard pain management protocols in Pakistani trauma care settings.
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Introduction

Chest trauma remains a significant cause of morbidity and mortality
worldwide and is a major contributor to hospital admissions, particularly
in emergency and trauma units. In Pakistan, the burden of chest trauma
has increased markedly due to rising road traffic accidents (RTAS),
occupational hazards, and interpersonal violence. It is estimated that
thoracic trauma accounts for approximately 10-15% of all trauma
admissions, with mortality ranging between 10% and 25% depending on
severity, associated injuries, and the timeliness of intervention (1). Inrural
and semi-urban centers of Pakistan, including Gujrat and adjoining
regions, trauma care facilities often face constraints in delivering
standardized pain management due to limited access to advanced
monitoring and analgesic protocols.

Pain control in chest trauma patients is a critical component of early
resuscitation and ongoing management. Inadequate pain relief can lead to
shallow breathing, hypoventilation, atelectasis, and pneumonia,
significantly increasing morbidity and delaying recovery (2). Pain in
thoracic trauma typically originates from rib fractures, pleural irritation,
or soft tissue injury, and is often exacerbated by chest tube insertion.
Conventional management includes the use of intravenous (IV)
analgesics such as non-steroidal anti-inflammatory drugs (NSAIDs) and
opioids. However, these agents are associated with potential adverse
effects such as respiratory depression, gastrointestinal bleeding, renal
impairment, and oversedation (3).

An alternative method for managing thoracic pain is the use of regional
anesthesia techniques, particularly intercostal nerve blocks (ICNB).
ICNB is a targeted form of analgesia that anesthetizes the intercostal
nerves supplying the thoracic dermatomes, thereby providing direct and
effective pain control without systemic side effects (4). This technique

has shown promise in trauma and postoperative thoracic surgery patients,
especially in reducing opioid requirements and improving patient
satisfaction (5). Intercostal blocks, when administered correctly, can offer
pain relief that is both rapid and sustained, improving respiratory function
and patient outcomes (6).

Recent global studies support the use of intercostal nerve blocks over
systemic analgesics in specific patient populations. A propensity-matched
cohort study by Shen et al., 2024 demonstrated that percutaneous
intercostal blocks significantly lowered cumulative opioid consumption
and VAS scores in patients undergoing thoracic surgery compared to
transthoracic blocks (7). Similarly, a randomized controlled trial
conducted in China concluded that ICNB provided superior early
analgesia compared to systemic opioids in patients with rib fractures,
although its effect diminished after 48 hours without repeated
administration (6).

In the South Asian context, however, there remains a paucity of well-
designed randomized controlled trials that compare intercostal nerve
blocks to intravenous analgesics in trauma patients. While regional
techniques such as thoracic epidural or paravertebral blocks are often
discussed in tertiary care centers, their feasibility in resource-limited
public hospitals is questionable due to the need for expertise and
equipment. ICNB, by contrast, is relatively simple, cost-effective, and
safe to administer, especially in emergency and trauma units with trained
general surgeons (8).

In Pakistan, studies on chest trauma management have largely focused on
outcomes like mortality, complication rates, and radiologic assessments
rather than pain control strategies. A study conducted in Lahore
highlighted that pain management was often suboptimal due to poor
adherence to analgesic protocols and lack of awareness among junior staff
(9). Another study conducted at a teaching hospital in Karaci reported that
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most chest trauma victims received either subtherapeutic doses of IV
ketorolac or morphine, leading to prolonged hospital stays and increased
pulmonary complications (10).

Moreover, cultural and economic factors play a role in pain perception
and treatment in Pakistan. Patients may underreport pain due to stoicism
or religious beliefs, while concerns over opioid misuse and dependence
have limited their prescription. These challenges underscore the need for
practical, low-risk, and reproducible techniques like ICNB in chest
trauma care (11).

There is also growing awareness of the need to balance effective analgesia
with minimizing side effects. ICNB has been shown to cause fewer
complications such as sedation, hypotension, and nausea compared to
systemic opioids. A recent meta-analysis indicated that regional blocks
reduce the incidence of pulmonary complications in trauma patients by
improving ventilation and oxygenation early in the hospital course (7).
Additionally, the use of ICNB has been associated with decreased need
for rescue analgesia and shorter ICU stays (5).

Despite this growing body of evidence, local data on the effectiveness of
ICNB in Pakistani chest trauma patients remain limited. Most trauma
units in secondary and tertiary hospitals still rely heavily on systemic
analgesia, often due to habit or lack of formal training in regional
techniques. This research is thus essential to evaluate and establish the
clinical efficacy and safety of ICNB in the local context, and to encourage
its incorporation into standard chest trauma management protocols.

The rationale of the present study is to address the lack of local evidence
comparing intercostal nerve blocks with intravenous analgesics for
managing chest trauma pain in Pakistan. By conducting a randomized
controlled trial at Aziz Bhatti Shaheed Teaching Hospital, Gujrat, this
study aims to generate clinically applicable evidence to improve pain
management strategies in chest trauma victims over the first 72 hours.
Such evidence can support the development of national guidelines and
inform clinical practice across public hospitals in Pakistan.

Methodology

This randomized controlled trial was conducted at the Department of
General Surgery, Aziz Bhatti Shaheed Teaching Hospital, Gujrat,
affiliated with Nawaz Sharif Medical College, Gujrat, to compare the
effectiveness of intercostal nerve block (ICNB) versus intravenous (1V)
analgesics in chest trauma victims over 72 hours. The study was approved
by the institutional ethical review committee, and informed written
consent was obtained from all participants. Patients were enrolled over
three months from 3 February to 3 May 2025, following the formal
approval of the synopsis.

A total of 142 adult patients presenting with chest trauma were included
in the study. The sample size was calculated using the two-population
means formula, keeping a confidence level of 95% and power of study at
80%. Based on previous findings, the expected mean VAS pain score for
the ICNB group was 5.01 + 2.50 and for the 1V analgesic group was 6.16
+ 2.25. With an anticipated effect size of approximately 1.15, the
calculated sample size was 71 patients per group. Patients were included
if they were aged 18 years or older, presented with isolated chest injuries
(either blunt or penetrating), and were classified as AAST Grade | or II.
Exclusion criteria included patients with multisystem trauma, those with
sternal or clavicular fractures, indications for thoracotomy, Glasgow
Coma Scale (GCS) below 10, or associated head injuries.

Participants were randomly allocated into two groups using a
computerized randomization table. Group A received intercostal nerve
block (ICNB), while Group B received intravenous analgesics. In Group
A, the ICNB was administered using a standardized technique with a
solution containing 0.5% bupivacaine and epinephrine (1:200,000), with

a dosing limit of 2 mg/kg every 12 hours. The block was performed using
a 22G needle at the level of the injury, passing through the intercostal
space while observing strict aseptic technique. Monitoring of vital
parameters, including heart rate, mean arterial pressure, and oxygen
saturation (SpO:), was maintained throughout the procedure and post-
intervention.

In Group B, patients were administered 1V ketorolac following standard
trauma protocols. An initial loading dose of 10 mg was administered over
five minutes, followed by a maintenance dose of 5 mg every 15-20
minutes, up to a maximum of 50 mg, and then 10 mg six-hourly, not
exceeding 60 mg per day. Both groups were managed under similar
supportive protocols including chest tube placement, oxygen therapy, and
standard post-trauma monitoring.

Pain assessment was carried out using the Visual Analog Scale (VAS),
which ranged from 0 (no pain) to 10 (worst possible pain). Pain scores
were recorded at three fixed intervals: 12 hours, 24 hours, and 72 hours
following the administration of analgesia. In addition to pain scores, the
requirement for additional rescue analgesia, and any adverse effects such
as nausea, vomiting, or hypotension were also noted and documented.
All data were collected using a structured proforma and entered into SPSS
version 22.0 for statistical analysis. Continuous variables such as age and
VAS scores were expressed as means with standard deviations, and
categorical variables like gender, type of trauma, and AAST classification
were expressed as frequencies and percentages. Independent sample t-
tests were applied to compare mean pain scores between the two groups
at each time point. Stratification was performed for age, gender, and
injury grade to control for potential effect modifiers. Post-stratification,
further t-tests were applied to assess the significance within subgroups. A
p-value of < 0.05 was considered statistically significant for all analyses.

Results

A total of 142 chest trauma patients were enrolled and randomized into
two groups: Group A (Intercostal Nerve Block — ICNB) and Group B
(Intravenous Analgesics — V), with 71 patients in each group. The overall
mean age of the participants was 41.6 + 13.7 years. The majority of
patients were male (79.6%) and most cases involved AAST Grade |
injuries. Blunt chest trauma was more common (60.6%) compared to
penetrating injuries. Mean pain scores were measured using the Visual
Analog Scale (VAS) at 12, 24, and 72 hours post-intervention. (Table 1).
Pain reduction was significantly greater in the ICNB group across all time
points (p<0.05), indicating superior short-term analgesic efficacy. (Table
2)

Table 3 demonstrates that the ICNB consistently showed significantly
lower pain scores in both AAST grades at all measured time points.
Table 4 presents the gender-based stratification of pain scores at 12, 24,
and 72 hours postoperatively. Both male and female patients in Group A
(ICNB) consistently reported significantly lower VAS pain scores
compared to Group B (IV analgesia). In males, the difference was highly
significant at all-time points (p = 0.001, 0.000, and 0.015), and similar
trends were observed in females (p = 0.013, 0.006, and 0.027). These
findings highlight the superior analgesic effect of ICNB regardless of
gender.

Table 5 summarizes the adverse effects and additional analgesia
requirements in both groups. Group A (ICNB) had fewer episodes of
hypotension (2.8% vs. 7.0%), less nausea/vomiting (4.2% vs. 14.1%, p =
0.042), and a significantly lower need for rescue analgesia (5.6% vs.
19.7%, p = 0.013) compared to Group B (IV). These results indicate a
better safety and efficacy profile for ICNB.

Table 1: Baseline Demographic and Clinical Characteristics of Patients (N = 142)

Variable
Age (mean + SD)
Gender

Group A (ICNB) n=71
41.3+13.2

Total N=142
41.6 +13.7

Group B (1V) n=71
419+14.3

p-value
0.78
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- Male 58 (81.7%) 55 (77.5%) 113 (79.6%) 0.53
- Female 13 (18.3%) 16 (22.5%) 29 (20.4%)
Type of Trauma
- Blunt 42 (59.1%) 44 (62.0%) 86 (60.6%) 0.71
- Penetrating 29 (40.9%) 27 (38.0%) 56 (39.4%)
AAST Grade
- Grade | 41 (57.7%) 38 (53.5%) 79 (55.6%) 0.61
- Grade Il 30 (42.3%) 33 (46.5%) 63 (44.4%)
Indication for Chest Tube
- Hemothorax 20 (28.2%) 21 (29.6%) 41 (28.9%) 0.85
- Pneumothorax 25 (35.2%) 23 (32.4%) 48 (33.8%)
- Combined 26 (36.6%) 27 (38.0%) 53 (37.3%)
Table 2: Comparison of Pain Scores (VAS) at 12-, 24-, and 72-Hours Post-Analgesia
Time Interval Group A (ICNB) Mean + SD Group B (IV) Mean £ SD Mean Difference p-value
12 Hours 5.01+2.40 6.16 + 2.25 -1.15 0.001
24 Hours 3.75+1.85 5.04 +2.50 -1.29 0.000
72 Hours 2.89+1.54 3.65+1.89 -0.76 0.012
Table 3: Stratification of Pain Scores by AAST Injury Grade
AAST Group 12h VAS (Mean £ 24h VAS (Mean+  72h VAS (Mean * p-value p-value p-value
Grade SD) SD) SD) (12h) (24h) (72h)
Grade | A 485223 3.48 £1.66 2.66 £1.49 0.003 0.001 0.018
B 6.03 £2.09 494 +243 3.59+1.80
Grade Il A 5.26 £2.52 4.08 £2.02 3.18+1.60 0.011 0.002 0.033
B 6.32£2.40 5.15+2.59 3.74+£1.98
Table 4: Stratification by Gender
Gender Group 12h VAS 24h VAS 72h VAS p-value (12h) p-value (24h) p-value (72h)
Male A 5.02+232 3.71+1.79 2.84 +1.50 0.001 0.000 0.015
B 6.17 £2.20 5.02 +£2.45 3.60 +1.86
Female A 5.00 £ 2.55 3.85+1.95 292 +1.62 0.013 0.006 0.027
B 6.13+2.34 5.08 +2.57 3.73+2.05
Table 5: Summary of Adverse Effects and Monitoring Parameters
Parameter Group A (ICNB) (n=71) Group B (1V) (n=71) p-value
Hypotension Episodes 2 (2.8%) 5 (7.0%) 0.24
Nausea/VVomiting 3 (4.2%) 10 (14.1%) 0.042
Additional Rescue Analgesia 4 (5.6%) 14 (19.7%) 0.013

Discussion

This randomized controlled trial involving 142 chest trauma patients
evaluated the effectiveness of intercostal nerve block (ICNB) versus
intravenous (1V) analgesia for pain management. Each group had 71
patients. The findings clearly demonstrated that ICNB provided superior
analgesia across multiple subgroups and time intervals.

Pain intensity, as measured by the Visual Analog Scale (VAS), was
significantly lower in the ICNB group at all time points. At 12 hours, the
mean VAS score in Group A (ICNB) was 5.01 + 2.40, compared to 6.16
+2.25in Group B (1V), reflecting a mean difference of -1.15 (p = 0.001).
At 24 hours, the scores were 3.75 £+ 1.85 versus 5.04 £ 2.50 (mean
difference = -1.29, p < 0.001), and at 72 hours, 2.89 + 1.54 versus 3.65 +
1.89 (mean difference = -0.76, p = 0.012). These results are consistent
with findings from Batihan et al. (2023), who reported that ICNB
significantly reduced pain scores in trauma patients and also decreased
analgesic consumption (12).

Stratification by injury severity showed that among patients with AAST
Grade | injuries (n = 79), those in the ICNB group (n = 41) had
significantly lower pain scores at 12, 24, and 72 hours (p = 0.003, 0.001,

and 0.018, respectively) compared to the IV group (n = 38). Similarly,
among Grade Il patients (n = 63), those receiving ICNB (n = 30) reported
lower VAS scores at all time points (p = 0.011, 0.002, and 0.033). These
findings align with Cinar et al. (2021), who showed that ICNB, especially
when combined with IV analgesia, significantly improved pain outcomes
across different injury severities in patients with rib fractures (13).
Gender-based analysis revealed that ICNB was equally effective in both
male and female patients. In males (n = 113), the ICNB group (n = 58)
had lower VAS scores at 12, 24, and 72 hours (p = 0.001, <0.001, and
0.015, respectively) compared to their IV counterparts (n =55). In females
(n = 29), the same trend was observed with significant p-values (0.013,
0.006, and 0.027). This suggests that ICNB offers consistent analgesic
benefits regardless of gender. Previous studies such as that by Shen et al.,
2023 support the lack of gender disparity in response to regional nerve
blocks (14).

The ICNB group also experienced fewer adverse effects. Hypotension
occurred in only 2 of 71 patients (2.8%) in the ICNB group versus 5
(7.0%) in the 1V group. Nausea/vomiting was reported in 3 patients
(4.2%) in the ICNB group, significantly lower than the 10 patients
(14.1%) in the IV group (p = 0.042). Additionally, only 4 patients (5.6%)
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in the ICNB group required rescue analgesia, compared to 14 (19.7%) in
the 1V group (p = 0.013). These findings suggest that ICNB is not only
effective but also safer, which aligns with Lim et al. (2021), who observed
reduced opioid side effects in patients receiving regional blocks after
thoracic surgery (15).

Furthermore, blunt trauma was the predominant mechanism of injury in
both groups (59.1% in Group A and 62.0% in Group B). Given that
regional techniques are particularly beneficial in blunt chest trauma for
stabilizing respiratory mechanics and preventing pulmonary
complications, the findings reinforce the clinical value of ICNB.
According to Edwards et al., 2025 regional anesthesia should be
considered a first-line option in patients with blunt chest trauma due to its
opioid-sparing effect and lower risk of respiratory depression (16).

In terms of clinical implications, the significant reduction in VAS scores,
reduced requirement for additional analgesia, and lower incidence of side
effects all point toward ICNB being an optimal strategy for chest trauma
pain management. Considering that the majority of patients in this study
were male (79.6%) and between the ages of 41.6 + 13.7 years, the results
are generalizable to a key demographic seen in emergency and trauma
units in Pakistan and globally. Also, the reduced side-effect profile of
ICNB may facilitate earlier mobilization and shorter hospital stays—
outcomes supported in studies by PerSec et al., 2023 on post-thoracic
surgery patients receiving regional blocks (17).

In conclusion, ICNB significantly outperforms IV analgesia in terms of
pain control, safety, and patient comfort in chest trauma cases. It is
effective across injury severities and demographics and is associated with
fewer complications and reduced opioid use. Incorporating ICNB into
standard trauma care protocols can improve patient outcomes, reduce the
burden on critical care resources, and enhance overall healthcare
efficiency.

Conclusion

Intercostal nerve block (ICNB) demonstrated significantly superior
analgesic effectiveness compared to intravenous (IV) analgesics in chest
trauma patients over the first 72 hours of hospital care. Patients receiving
ICNB reported consistently lower pain scores at all measured intervals,
experienced fewer side effects, and required less rescue analgesia. These
findings support the incorporation of ICNB as a first-line analgesic
strategy in chest trauma management protocols, especially in resource-
limited settings like Pakistan.
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