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Abstract
Patients with chest trauma have high morbidity due to rib fractures, lung contusion, hemo/pneumothorax 
leading to prolonged hospital stay. Adequate pain relief is the key for early recovery following rib fracture. 
Pain due rib fracture can cause lung atelectasis, flail chest, hypoventilation leading to hypoxia, respiratory 
failure and further pulmonary complications. Erector spinae plane (ESP) block is an inter-fascial plane 
block which has been proposed as a regional anaesthesia technique in acute pain management for multiple 
rib fractures (MRF’s).
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Introduction
Rib fractures following chest trauma leads to pulmonary 
complications like pneumothorax, lung atelectasis, 
hypoventilation, secondary infections- pneumonia 
causing prolonged hospital stay and increased 
morbidity and mortality [1]. Erector spinae plane block 
helps in acute pain management, aiding in alveolar 
recruitment by spirometry, deep breathing exercises and 
preventing further lung complications like pneumonia. 
Early mobilization is the key factor for fast recovery and 
reduced hospital stay. 
We present the continuous ESP block using multipored 
catheter in a patient with unilateral multiple rib fracture 
admitted in Intensive Care Unit (ICU).

Case Report
A 75-year-old female with no significant medical history, 
presented with a history of road traffic accident, was 
admitted in the ICU with chest trauma, complained of 
lef t  s ided chest  pain and breathlessness.  On 
examination: Heart rate (HR)- 120 bpm, Blood 
pressure (BP)- 140/90 mmhg, Saturation (SPO )- 86% 2

in room air, Respiratory rate (RR)- 30/minute. On 

evaluation, Electrocardiogram showed no acute 
rdchanges; HRCT chest showed left sided multiple- 3  to 

th6  postero-lateral rib fracture with hemopneumothorax 
and lung contusion (Fig. 1). Arterial blood gas (ABG) 
analysis revealed hypoxia of PO - 40; PCO - 50 2 2

requiring oxygen support. CT brain and other lab 
investigations were within normal limits. 
Initial resuscitation, oxygen supplementation and 
intravenous analgesics like acetaminophen, NSAID’s 
were administered. Under all aseptic precautions left 
sided intercostal drain (ICD) was placed. In view of 
severe pain (NRS- 8-9/10), fentanyl infusion was 
initiated to mitigate tachypnoea and low saturation 
(SPO - 88-90% with 4 L oxygen support via Hudson 2

face mask). Despite opioid infusion, patient had 
Numerical Rating Scale (NRS)- 7/10, tachypnoeic; 
hence regional anaesthesia technique was planned on 
day 2.
After explaining the procedure and obtaining consent, 
with utmost care the patient was made to sit and the 
Ultrasound (USG) machine placed facing the patient 
and the performer standing behind the patient. Oxygen 
support was continued via Hudson mask and vitals were 
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monitored throughout the procedure. Under all aseptic 
precautions, parts painted and draped; using a high 
frequency linear probe of 6-13 Mhz, kept in parasagittal 

rdorientation at the level of 3  rib, the inter-fascial plane 
identified deep to the erector spinae muscle (ESM) and 
superficial to transverse process. After local infiltration with 
2% lidocaine, 18 Gauge Tuohy needle was inserted in 
cephalad to caudal direction with in-plane approach, until 
the tip is beneath the Erector spine muscle. Under USG 
guidance, after negative aspiration to blood and air, 10ml of 
local anaesthetic- Ropivacaine 0.2% was injected to dissect 
the plane and a multipored catheter introduced via the Tuohy 
needle and fixed at a depth of 10cm from the needle tip. 
Catheter tunnelled and fixed to avoid displacement of 
catheter and sterile dressing was done (Fig. 2). Another bolus 
of 10 ml of ropivacaine 0.2% injected through the catheter 
after negative aspiration and a continuous infusion of 
ropivacaine 0.1% started at 8 ml/hr.
After 30 minutes, patient was comfortable with NRS- 4/10; 
able to do deep inspiration without pain. Hemodynamic 
parameters improved: HR-90 bpm, BP-120/84 mmhg, 
SpO -94% with 4l/min O , RR- 20/min. On day 3, repeat 2 2

ABG showed improvement in PO - 82. Multimodal 2

analgesia- Acetaminophen, NSAID’s and opioids were 
continued. Fentanyl infusion was tapered and stopped on day 
3 in view of NRS- 4/10. After stopping fentanyl, patient was 
comfortable, able to do incentive spirometry, respiratory and 
physical therapies. Serial ABG’s, respiratory parameters and 
pain management has been depicted in the Table 1. The line 
graph (Fig. 6) illustrates the reduction in NRS score and 
concomitant improvement in respiratory parameters from 
day 3.
Serial chest x-rays done, showed improvement in lung 
expansion (Fig. 3, 5). Ropivacaine infusion was continued 
@8 ml/hr for 6 days; Patient was well mobilized, and 
saturation was maintaining 96-97% in room air. After 
obtaining consent, 2 ml contrast (Iohexol 300 mg I/ml) 
injected along with 20 ml of ropivacaine 0.2% and CT chest 

done, which showed the real time spread of contrast via the 
multipored catheter (Fig. 4). After which, ICD was removed 
in view of minimal drain and continuous catheter was 
removed on Day 6, intravenous analgesics (Acetaminophen 
and NSAID’s) were continued. Patient was observed and 
then shifted out of ICU on day 7.

Discussion
Stumbl score is used to predicts the morbidity in patients 
with blunt chest wall trauma. Rib fracture score (RFS) helps 
in step wise management of pain following chest trauma and 
the need for regional anaesthesia technique if: RFS>15, 
patient unable to take deep breath, cough or mobilise. 
Regional anaesthesia (RA) helps in reducing the pain and 
improving respirator y parameters [2]. Various RA 
techniques like Thoracic epidural, Thoracic paravertebral 
block, ESP block, Serratus anterior plane block and 
intercostal nerve block can be used in managing pain 
following MRF’s. 
Epidural and paravertebral block (PVB) have been 
commonly used for relieving acute or chronic pain for 
cervical, thoracic, or abdominal surgeries [3]. Intercostal 
nerve block must be performed at multiple levels for 
adequate analgesia in MRF’s. The ESP block is a novel 
technique which can be performed either superficial 
(between Trapezius/rhomboids and ESM) or deep 
(between ESM and Transverse process). 
Based on US-guided dye injections in formalin-based 
cadavers, it was postulated that the probable mechanism of 
action of thoracic erector spinae blockade at the level of 
T4–T5 is through paravertebral and epidural blockade, thus 
blocking the ventral and dorsal rami of the spinal nerves [4]. 
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 

NRS 8-9/10 7/10 4/10 3/10 3/10 3-4/10 

Intervention  HRCT 
Thorax 

ICD 
insertion 

- - - - Repeat 
CT chest 

ICD 
removed 

Pain 
management  

IV 
analgesics  

Fentanyl 
infusion 

ESP block 
planned 

Bolus + 
infusion 

Fentanyl 
infusion 
tapered 

Continuous 
catheter 
Infusion 
8ml/hour 

Fentanyl 
infusion 
stopped 

Continuous 
catheter 
Infusion 
8ml/hour 

Continuous 
catheter 
Infusion 
8ml/hour 

Catheter 
removed 

RR 30 28 20 18 18 18 

SPO2 85% 88% 96% 95% 97% 98% 

PH 7.336 7.50 7.48 7.521 7.485 7.501 

PO2 40 42 82 80 87.4 98.3 

PCO2 50 47 48 44 49.2 44.1 

HCO3 26 36.8 36.7 36.8 37 34.4 

 

Table 1: Analgesic intervention and ABG interpretation from day 1 to day 6, showing the 
improvement in respiratory parameters following continuous Erector spinae plane block.
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ESP block gives a multi-dermatomal sensory blockade for 
acute pain management; also helps in reducing the opioid 
consumption and its related complications like respiratory 
depression, cough suppression, delirium, constipation and 
pruritis [5]. ESP block can be used successfully in patients, 
appropriately selecting the level of intervention, and opioid-
sparing analgesia can be effectively delivered [6]. Unilateral 
ESP block helps in managing pain in multiple unilateral 
injuries [7]. Epidural and PVB is contraindicated in 
anticoagulated patients, patient with coagulopathy; and 
positioning of the patient is difficult with multiple rib 
fractures; and risk of pleura injury with PVB and CSF/blood 
tap during epidural. Hence ESP block is technically easier to 
perform with the transverse process acting as the shield, 
preventing pleural injury.  
In continuous ESP block, where the catheter is inserted after 
an initial bolus of local anaesthetic in the paraspinal plane and 
continuous infusion maintains or enhances the block 
effectiveness. The advantages of multi-orifice catheters are 
wider anaesthetic distribution, reduced mechanical 
obstruction, hence more effective analgesia when compared 
to single-hole catheters [2] (Fig. 7). The injected drug 
spreads through multiple holes in the distal 10cm of the 
catheter, which helps in wider spread of the drug and wider 

analgesia. CT chest following contrast showed cranio-caudal 
and medial spread of the drug and spread to paravertebral 
space. The local action of the local anaesthetic in the 
periosteum at the site of rib fracture helps in better analgesia 
along with the nerve blockade. The local anaesthetic around 
the periosteum of fractured ribs blocks the nerve signals, 
preventing the sensation of pain [8]. ESP block offers deep 
truncal analgesia and requires only a single site injection for 
providing unilateral analgesia and avoids the risks associated 
with opioids and more invasive traditional RA techniques 
[9].

Conclusion
Pain management in multiple rib fractures is essential for 
faster recovery, early mobilization, reduced ICU stay and 
prevention of pulmonary complications. ESP block is 
advantageous as it is simple, effective, no risk of bleeding and 
less complications, hence considered as an alternative to 
paravertebral, intercostal, epidural or other regional 
techniques. All inter-fascial plane blocks depend on the 
volume and spread of the local anaesthetics. The only 
disadvantage being positioning the patient either in sitting or 
lateral, when the patient is on mechanical ventilation.
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