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Introduction
The morbidity and mortality associated with blunt chest trauma is 

very high [1]. The rib fracture is one of the major part of blunt trauma 
and the complications increases with each additional rib fracture [2,3]. 
Rib fractures lead to splinting of chest due to pain and mechanical 
instability, which finally causes inadequate ventilation, which 
finally leads to decrease in lung volumes, atelectasis, progressing to 
respiratory failure and even death [4,5]. If the treatment of rib fracture 
is not initiated in a timely manner, the complications lead to long-
term pulmonary impairment, prolonged hospital stay and increased 
utilization of health-care resources [1].

There are various effective modalities for the pain relief from the 
rib fractures, which are non-steroidal anti-inflammatory drugs, patient 
controlled intravenous analgesia, epidural analgesia, paravertebral 
analgesia, intercostal blocks and ligocaine patches, etc. [5-10]. But in 
a few patients, the pain continues and most of these modalities are 
effective for few days only. In those groups of patients, whom the pain 
becomes chronic, the main stay of the treatment is opioids and adjuvant 
medications. In our case, the situation was more difficult as the patient 
was not able to tolerate opioids due to its adverse effects.  

Case Presentation
We are discussing a patient with fracture of 1st to 11th ribs on left 

side with severe uncontrolled pain.

Our patient is a 52 year old male with no co-morbid illness, 
who had suffered road traffic accident leading to fracture of ribs, 
clavicle, vertebrae and pelvis. His Computerized tomography scan 
showed fracture of 1st to 11th ribs on left side, mild left hemothorax 
and atelectetic underlying lung, fracture left clavicle, fracture of left 
transverse process of L1 vertebrae, undisplaced fracture left iliac crest. 
He complained of severe pain (numerical rating scale, NRS=10/10) over 
chest on movement, was not able to do deep breathing, coughing and 
physiotherapy, which resulted in shallow breathing. He was managed 
conservatively for rib fracture as there was no evidence of flail chest. 
He was first offered epidural catheter placement at T10-11 level and 
infusion with local anesthetic (bupivacaine) and opioid (fentanyl), that 

resulted in excellent pain relief, was able to move, take deep breaths 
and able to participate in chest physiotherapy. But after 5 days, the 
epidural catheter was removed and the patient again started to have 
pain of the same intensity as before and at the same site, and so he was 
started on intravenous patient controlled analgesia with morphine, but 
it helped in relieving pain only partially with adverse effects like nausea, 
vomiting and sedation. So, he was then given continuous paravertebral 
infusion, which lead to good relief for next 1 week. After the removal 
of paravertebral catheter and the patient had only slight relief with the 
patient controlled analgesia with morphine. In the subsequent days, 
lignocaine infusion and ketamine infusion was tried, but with only 
minimal benefit. So, finally other options like repeat paravertebral and 
epidural or intercostal blocks were discussed with the patient, but he 
was not willing to try an intervention which was temporary in nature. 
So, the option of diagnostic inter-costal block, and the subsequent 
therapeutic neurolysis was discussed with him and he agreed to try it. 

Procedure

The diagnostic inter-costal nerve block was performed from 1st to 
10th inter-costal space with the patient in sitting position under ultra-
sound (USG) guidance. The patient was kept in sitting position and the 
back and left lateral aspect of the chest wall was cleaned with antiseptic 
solution and covered with sterile drapes. The ribs and inter-costal 
were identified by using high frequency (6-13 Hz) linear ultrasound 
(USG) probe (M-Turbo® ultrasound system, Sonosite international, 
Washington, USA). The site of injection was at the posterior inter-costal 
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month NRS was 3/10 over the clavicle on active movement of shoulder, 
which decreased to 1-2/10 at 6 months. At 3 months, there was mild 
tenderness (NRS=3/10) over the fracture site of 5th and 7th rib, but it is 
not causing any discomfort or physical limitation, which disappeared 
at 6 months.

Case Discussion
 Blunt chest trauma leads to considerable mortality and 

morbidity, and rib fracture is the major component of blunt chest 
trauma with complications increasing with each additional rib fracture 
[1-3]. With rib fracture there is splinting of chest due to pain and 
mechanical instability leading to hypoventilation, finally leading to loss 
of lung volumes, atelectesis, progressive respiratory failure and even 
death [4,5]. But in spite of substantial contribution to morbidity and 
poor quality of life, the current treatment is only supportive in majority 
of patients [11]. Chronic pain after rib fracture is very common up to 
64% and prolonged disability was found in up to 66 % patients [12,13]. 
With rib fracture there is detoriation of the quality of life, which does 
not return to normal even after 2 years [14].

There are various modalities of pain relief for rib fracture. Out of 
them epidural analgesia is considered best analgesic technique, whereas 
the continuous para-vertebral block provides effective analgesia for 
unilateral rib fracture [8,15,16]. Both were effective managing the pain 
well, but for the time period the catheter is in place, i.e., for a week only.

Continuous intercostal block provides better pain control, improves 
pulmonary function and also decreases the length of hospital stay [8]. 
Continuous intrapleural analgesia with local anesthetics is also useful 
for patients with unilateral multiple rib fractures, provided that there is 
no pulmonary contusions or concomitant injuries [17]. In our patient, 
we could not use it as there was underlying atelectesis and hemothorax.

Lignocaine patches are also useful in reducing pain from rib 
fractures, but in our patient we could not use as it is not available and 
the number of ribs fractures are high, requiring more patches leading 
to toxicity [18]. The transdermal fentanyl patch has also been found to 
be effective in the management of pain from multiple rib fractures, but 
in our patient we did not try as there was partial relief with morphine 
PCA [19]. Intercostal nerve radiofrequency ablation has also 
been used to treat the chronic pain arising out of rib fracture [20]. 

Intercostal neurolysis has been used for pain arising out of involvement 
of ribs by metastasis and intra-operatively to prevent post-thoractomy 
pain [21-25].

The intercostal nerve block was also found to provide excellent pain 
relief, but the effects were found to be short lived only [26].

To prevent the toxicity from local anesthetics, we have used 1 ml 
of 1% lignocaine for the diagnostic block at each level, up to a total of 
10 ml plus 5 ml for local infiltration. The final dose of local anesthetic 
was 157.5 mg, which is much less than the maximum dose of 300 mg 
or (4.5 mg/kg body weight for a 65 kg patient) 292.5 mg. Also taken 
into the consideration that the intercostal nerve block leads to a very 
high plasma concentration, the dose is still acceptable [27]. For the 
therapeutic block, we have used 22.5 ml of 0.25% bupivacaine (1.5 ml of 
50% alcohol in 0.25% bupivacaine) plus 5 ml of lignocaine 1% solution 
for skin infiltration and another 6 ml of 1% lignocaine which was given 
to control the severe pain arising out of intercostal neurolysis at some 
levels, which lower than the maximum recommended dose [27].

Another issue that we faced that while doing a procedure at multiple 
levels, the chances of failure and incidences of complications are high at 
one or two levels. But in our patient, both the diagnostic block and the 

line and probe was placed along the short axis to the ribs. The point of 
entry was anesthetized with 0.5 ml of 1% lignocaine. Under in-plane 
approach, a 5 cm SonoPlex Stim Cannula (Pajunk Medical Systems L.P., 
Norcross, GA 30071 USA) was directed into the inter-costal space. The 
point of entry of the needle was at the upper border of the lower rib, and 
directed towards the lower and innermost margin of upper rib. Small 
amount of the saline solution is injected as the needle was advanced in 
the inter-costal space to prevent pleural puncture, and final position 
was at 2-3 mm above the pleurae (which was seen as a shining moving 
structure between the ribs), between internal and innermost intercostal 
muscle. After negative aspiration for both air and blood, 1 ml of 1% 
lignocaine was injected under USG guidance at each level. The patient 
was then observed in the recovery area and physical evaluation of the 
patient was done to evaluate the effectiveness of the block. After one 
hour, the NRS score at rest and on deep breathing and coughing were 
noted. The NRS score had decreased from 10/10 to 1/10 at rest, 2/10 on 
coughing and deep inspiration and 4/10 over the clavicle area. He was 
able to move three balls of the spirometer after the block as compared 
to his inability to move even a single ball of the spirometer before the 
procedure (Figure 1).

After the diagnostic inter-costal block, the risks and benefits of the 
therapeutic inter-costal neurolysis was discussed with the patient. 

Therapeutic inter-costal neurolysis was performed on subsequent 
day at 1st to 10th inter-costal space under USG guidance. The inter-costal 
neurolysis was done in a similar manner like diagnostic intercostal 
block till the final positioning of the needle. After negative aspiration 
for both blood and air, 2 ml of 50% alcohol plus 0.25% bupivacaine 
was injected at each inter-costal space under USG guidance. In two 
occasions, patient complained of severe burning pain after the alcohol 
injection at the injection site only without any radiation which resolved 
after further injection of 0.5 to 1 ml of 2% preservative free lignocaine.

After the neurolysis, the patient was comfortable, able to take deep 
breaths, cough deeply and participate in the physiotherapy. He was 
discharged after 2 days and participating in the physiotherapy at home 
and as an outpatient. He was weaned off to tramadol, etoricoxib and 
paracetamol. At 3 and 6 months, he was having only minimal pain over 
the clavicle, which occurs from the active movement of shoulder. The 
NRS at 3 and 6 month was 1/10 over the ribs on rest and on coughing or 
deep inspirations. He was able to do the spirometry and deep breathing 
exercises well without any discomfort till 3 months. Whereas at 3 

 
Figure 1: Showing the USG image of sonoplex needle in the inter-costal 
space.
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therapeutic neurolysis were successful, and there were no immediate 
and delayed complications. The high success rate and no complication 
may be attributed to the use of USG for the procedure as Bhatia et al. 
also found that with the use of USG, the intercostal blocks are more 
accurate and requires less medications as compared to landmark 
technique [28]. USG has been showed to improve the performance of 
upper and lower extremity blocks by decreasing the time required for 
block, the number of needle punctures, local anesthetic requirement, 
onset time of sensory block and finally improving the quality of block 
and overall success [29,30]. Also the use of USG has improved the 
efficacy of nerve blocks as compared to neurostimulation technique 
[31]. Finally, and most importantly the use of color Doppler feature in 
USG has helped us to prevent the possible intra-vascular injection [32].

In the literature, a few complications of the intercostal nerve 
block have been reported, of which pneumothorax had occurred in 
14 patients out of 161 patients undergoing intercostal nerve block in a 
study by Shanti et al. [33].

But interestingly, there was a recent case report, in which a spinal 
cord injury had occurred with USG guided ICN with alcohol, but this 
patient had also received a epidural steroid injection at the same time, 
so the injury may not be due to ICN injection [21]. Also in this case 
the concentration of alcohol was 99.9% and the volume was 2 ml, and 
in our case we have used less volume and less concentrated alcohol (2 
ml of 50% alcohol), and in our case the procedure was done in awake 
state and with the patient communicating with the anaesthesiologist 
throughout the procedure, and the epidural and paravertebral spread 
was also prevented by the real time visualisation of the spread of drug 
by the use of USG. 

 In earlier times, when the ICN was given under landmark technique, 
there may be chances that it may spread to the epidural or paravertebral 
spaces. However with the use of fluoroscopy and USG, the spread of 
the drug can be visualised, thereby avoiding complications. However, 
it proves that spinal cord injury can be decreased with fluoroscopy and 
USG, but cannot be eliminated.

There had been three case reports of spinal cord injury after phenol 
neurolysis of intercostal nerve. In all the three patients, the fluoroscopy 
was used and the amount of solution injected was 3, 6 and >6.5 ml 
respectively. In two cases it was 6 cm lateral to midline and in one 
patient; it was 3-4 cm lateral to midline [22-24]. In our case, we used 
only 2 ml of the neurolytic solution and have given the intercostal block 
more lateral to the spine.

There was spread of drugs into the paravertebral space in 90% of 
cases with USG guided ICN injection was done near to spine [34-36]. 
So, it was advised be done away from the spine along the midaxillary 
line to prevent the spread [35,36]. In our patient, we did it along 
the posterior axillary line to prevent this spread, but in the upper 
intercostal spaces we had to do it near the spine due to presence of 
scapulae, but the spread of medications was well observed by the USG 
and no paravertebral spread was observed at any of the levels in both 
the diagnostic and therapeutic block.

The effect of the block was long lasting till 6 months, with no pain 
over the ribs till 6 months even on active movement.

Conclusion 
This case report highlights the importance of intercostal neurolysis 

for providing the long term relief of severe uncontrolled pain arising 
out of rib fracture, and the utility of ultrasonography in improving the 
performance of the block and eliminating the complications. 
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