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Introduction

Rib fractures account for 10% of  all trauma cases, secondary to road traffic accidents (1). Rib fractures can be at 
a single or multiple level. They can lead to complications ranging from pain, atelectasis, pneumonia, consolidation 
and respiratory failure. These complications are directly proportional to the number of  ribs involved and the age 
of  patient. Increased morbidity leads to frequent intensive care unit admissions and mortality as high as 33% (2).

Case presentation

A 39-year-old male patient was admitted to the emergency department of  our institute with a history of  a motor ve-
hicle accident. He had sustained an injury on the right side of  the thorax, along with a fracture of  the left mandible. 
Chest X-ray confirmed the fracture of  the 2nd through 8th right ribs and pneumothorax (Figure 1). Due to fractured 
ribs, the patient complained of  severe pain in the back and lateral part on the right side of  the thoracic cage. He had 
severe pain with the visual analogue scale (VAS) score of  8/10 at rest.

Immediately, intravenous diclofenac sodium 75 mg and paracetamol 1000 mg were administered for analgesia. Six 
hours later, the patient again complained of  severe pain on the right side of  the chest, and he was unable to take a 
deep breath; the VAS score at this time was 9/10.

In view of  increased severity of  pain, we decided to apply a regional block in the form of  a continuous erector spinae 
plane (ESP) block in this patient. The patient was transferred to the operation theatre after obtaining informed writ-
ten consent. The procedure was performed with patient in the sitting position with all American Society of  Anes-
thesiologists (ASA) monitoring attached to the patient. The ultrasound (USG)-guided in-plane continous ESP block 
was applied with the help of  a high-frequency (8-15 MHz) linear ultrasound transducer (LOGIQe, GE Healthcare, 
China). The transducer was placed oblique parasagittally 3 cm laterally to the T4 spinous process with the orien-
tation marker facing the cephalad, and all the three back muscles, trapezius, rhomboid major and erector spinae, 

Corresponding Author: Ankur Sharma E-mail: ankuranaesthesia@gmail.com
©Copyright 2019 by Turkish Anaesthesiology and Intensive Care Society - Available online at www.jtaics.org Received: 25.06.2018   Accepted: 06.08.2018   Available Online Date: 16.01.2019

Ultrasound-Guided Continuous Erector 
Spinae Plane Block in a Patient with 
Multiple Rib Fractures

Abstract

The invention of  new modalities in regional anaesthesia has included a number of  important fascial plane blocks. We here describe a case of  a 
successful erector spinae plane block using a continuous catheter technique for pain relief  in a patient with multiple rib fractures.
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were identified. After skin infiltration with 2% xylocaine, a 10 
cm long block needle (contiplex, B BRAUN) was inserted in-
plane in cranial-to-caudal direction until the tip of  the needle 
touched the transverse process of  T4 vertebra. The location 
of  the needle tip was confirmed by lifting the erector spinae 
muscle after the injection of  3 mL of  normal saline. A total 
of  15 mL of  0.375% ropivacaine in 5 ml aliquot were injected 
deep into the erector muscle and superficially to the transer-
vese process, followed by insertion of  an indwelling catheter 
through the needle. After 30 minutes, the patient was com-
pletely relived from pain with the VAS score dropping from 
8/10 to 1/10. A continous infusion of  0.20% of  ropivacaine 
was administered for 4 days at the rate of  5 mL hour-1.

Discussion

The factors responsible for morbidity and mortality associ-
ated with rib fractures are hypoventilation due to pain, im-
paired gas exchange in damaged lung underlying the frac-
tures, altered breathing mechanics (3), the number of  ribs 
fractured and the age of  patients (4, 5). The number of  ribs 
involved is directly correlated with mortality. When seven or 
more ribs are fractured, the mortality spikes up to 29% (6). 
The presence of  a flail chest alone has a reported mortality 
rate of  33% due to the paradoxical chest movement that in-
hibits effective ventilation.

Elderly patients are particularly susceptible to rib fractures 
due to osteoporosis, cartilage degeneration and reduced elas-
ticity, along with physiological changes with age, which lead 
to an impaired gas exchange with a poor respiratory reserve. 

All these alterations along with other co-morbidities make el-
derly patients more susceptible to rib fractures and associated 
morbidity such as pneumonia at the rate as high as 31% (7).

Various clinical and radiographic scoring systems have been 
developed for the risk assessment in patients with rib fractures 
such as RibScore by Chapman and colleagues, and the PIC 
scoring tool developed by the Wellspan York Hospital, York, 
Pennsylvania, USA, which serially evaluate and monitor pa-
tients based on pain, inspiratory capacity and cough (8).

Paramount importance should be given to adequate analgesia 
administration in patients, even with simple rib fractures. A 
good pain relief  can help to prevent secondary pulmonary 
complications by improving patients’ functional capacity by 
reducing splinting and improving pulmonary function.

Various systemic and regional block techniques have been 
used for analgesia in patients with rib fractures. Oral and sys-
temic nonsteroidal anti-inflammatory drugs (NSAIDs) (e.g. 
diclofenac, ibupropfen, ketorolac) are useful for mild-to-mod-
erate pain as they do not depress the cardiovascular and 
central nervous systems. The side effect of  NSAIDs include 
peptic irritation, platelet inhibition and renal injury. Opioids 
are depressants, and they suppress cough and may promote 
respiratory complications, in addition to interfering with the 
assessment of  head and abdominal injuries in trauma victims.

Epidural analgesia (EA) using local anaesthetic agents, opi-
oids or a combination of  both has been successfully used to 
manage pain in patients with rib fractures. EA improves pa-
tient’s condition by increasing functional residual capacity (FRC), 
dynamic lung compliance and vital capacity; by decreasing 
the airway resistance; and by significantly increasing PaO2 (9). 
EA is technically challenging having a failure rate of  approx-
imately 15%. In patients with multiple injuries, it can mask 
intra-abdominal injuries and be associated with the loss of  
bilateral sympathetic tone causing hypotension. In addition, 
it can result in cardiovascular collapse and cardiac arrest in an 
inadequately resuscitated patient.

A thoracic paravertebral block (TPVB) is simple and easier 
to perform, and it produces a multidermatomal ipsilateral so-
matic and sympathetic nerve blockade in contiguous thoracic 
dermatomes. The incidence of  complications with TPVB are 
hypotension (4.6%), vascular puncture (3.8%), pleural punc-
ture (1.1%) and pneumothorax (0.5%) (9).

We used a USG-guided ESP block in this patient because it is 
simple to perform and less time consuming. It is safer because 
no structures are visible in the immediate vicinity of  the nee-
dle. The ESP muscles are arranged in a columnar fashion and 
encased in fascia called thoracolumbarfascia, which extends 

Figure 1. Chest X-ray showing multiple rib fractures
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from the base of  the skull to sacrum. Local anaesthetic drugs 
injected into the ESP plane have an extensive cranio-caudal 
spread and cover multiple dermatomes, as described in the 
cadaver model in which a single injection applied at the T5 
level showed spreading of  the dye up to T2-T9 (10). In com-
parison to the ESP block, a thoracic epidural block has spread 
of  a local anaesthetic two dermatome cranially and one in the 
caudal direction only (11).

Conclusion

The ESP block can provide adequate pain relief  as one of  
the regional anaesthetic techniques and may become a new 
modality of  analgesia in patients with multiple rib fractures.

Informed Consent: Written informed consent was obtained from 
patient who participated in this case. 

Peer-review: Externally peer-reviewed. 

Author Contributions: Concept - A.S.; Design - R.K.; Supervi-
sion - M.K.; Literature Search - R.B.; Writing Manuscript - A.S., 
R.K.; Critical Review - L.S.

Conflict of  Interest: The authors have no conflicts of  interest to 
declare.

Financial Disclosure: The authors declared that this study has 
received no financial support.

References

1. Ziegler DW, Agarwal NN. The morbidity and mortality of  rib 
fractures. J Trauma 1994; 37: 975-9. [CrossRef]

2. Pressley C, Fry W, Philp A, Berry S, Smith R. Predicting out-
come of  patients with chest wall injury. Am J Surg 2012; 204: 
910-4. [CrossRef]

3. May L, Hillerma C, Patil S. Rib fracture management. BJA 
Education 2016; 16: 1. [CrossRef]

4. Easter A. Management of  patients with multiple rib fractures. 
Am J Crit Care 2001; 10: 320-9.

5. Flagel B, Luchette F, Reed L, Esposito TJ, Davis KA, Santan-
iello JM, et al. Half-a-dozen ribs: the breakpoint for mortality. 
Surgery 2005; 138: 717-25. [CrossRef]

6. Holcomb J, McMullin N, Kozar R, Lygas M, Moore F. Mor-
bidity from rib fractures increases after age 45. J Am Coll 
Surg 2003; 196: 549-55. [CrossRef]

7. Bulger E, Edwards W, Pinto M, Klotz P, Jurkovich G. Indi-
cationsand contraindications for thoracic epidural analge-
sia in multiply injured patients. Acute Pain 2008; 10: 15-22. 
[CrossRef]

8. Witt CE, Bulger EM. Comprehensive approach to the man-
agement of  the patient with multiple rib fractures: a review and 
introduction of  a bundled rib fracture management protocol. 
Trauma Surg Acute Care Open 2017; 2: 1-7. [CrossRef]

9. Dittmann M, Keller R, Wolff G. A rationale for epidural an-
algesia in the treatment of  multiple rib fractures. Intensive 
Care Med 1978; 4: 193-7. [CrossRef]

10. Forero M, Adhikary SD, Lopez H, Tsui C, Chin KJ. The 
erector spinae plane block: a novel analgesic technique in 
thoracic neuropathic pain. Regional Anesthesia and Pain 
Medicine 2016; 41: 621-7. [CrossRef]

11. Wahal AK, Venugopal M. The spread of  thoracic epidural 
analgesia: Evaluation of  safety and technical feasibility with 
anatomical highlights and MRI studies. Indian J Anaesth 
2001; 46: 189-92.

Turk J Anaesthesiol Reanim 2019; 47(3): 235-7 Kumar et al. Erector Spinae Block for Rib Fractures

237

https://doi.org/10.1097/00005373-199412000-00018
https://doi.org/10.1016/j.amjsurg.2012.05.015
https://doi.org/10.1093/bjaceaccp/mkv011
https://doi.org/10.1016/j.surg.2005.07.022
https://doi.org/10.1016/S1072-7515(02)01894-X
https://doi.org/10.1016/j.acpain.2007.10.019
https://doi.org/10.1136/tsaco-2016-000064
https://doi.org/10.1007/BF01902546
https://doi.org/10.1097/AAP.0000000000000451

