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 Pınar Zeyneloğlu Yoğun Bakım Ünitesinde Multipl Kot Fraktürlü İleri Yaşlı 

Kritik Travma Hastasının Ağrı Yönetimi

ABSTRACT Rib fracture due to blunt chest trauma is a painful condition with high morbidity and 
mortality and it is two times prevalent among the elderly compared to young people. If adequate an 
analgesic treatment is not administered, respiratory complications, need for mechanical ventilation, 
and length of stay in intensive care unit may increase. Erector spinal plane (ESP) block is a regional 
unaesthetic method that can provide effective analgesia in the unilateral thoracic region. In this 
study, we present ESP block, which is used successfully in pain management of a critically ill old 
patient with multiple rib fractures.
Keywords: Trauma, rib fracture, oldest-old, erector spinal plane, intensive care unit

ÖZ Künt göğüs travmasına bağlı kot fraktürleri, yaşlılarda gençlere göre iki kat daha fazla morbidite 
ve mortaliteye sahip ağrılı klinik bir durumdur. Yeterli analjezi tedavisi sağlanmazsa solunum 
komplikasyonları, mekanik ventilasyon ihtiyacı ve yoğun bakım ünitesinde kalış süresi uzayabilir. 
Erektör spina alan (ESP) bloğu tek taraflı göğüs bölgesinde etkili analjezi sağlayabilen bölgesel bir 
anestezi yöntemidir. Burada, yoğun bakım ünitesinde multipl kot fraktürü olan ileri yaşlı kritik bir 
hastanın ağrı yönetiminde başarıyla kullanılan ESP bloğu sunulmaktadır.
Anahtar Kelimeler: Travma, kot fraktürü, ileri yaşlı, erektör spina alan bloğu, yoğun bakım ünitesi 
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Introduction

Rib fractures due to blunt chest trauma is a very painful 
condition with high morbidity and mortality. Lung ventilation, 
sputum removal, chest wall compliance and mobilization 
of patients are restricted because of the pain. Respiratory 
complications such as atelectasis, pneumonia and 
hypoxemia are frequently observed. If adequate analgesia 
treatment is not provided, respiratory complications, the 
need for mechanical ventilation and the length of stay in 
intensive care unit (ICU) may increase (1,2). 

Respiratory anatomical and physiological changes are 
observed in the geriatric people. Muscle strength and tissue 

elasticity of the respiratory muscles decrease. Chest wall 

and lung compliance are reduced. Senile emphysema is 

observed due to enlargement of the alveoli. In addition, 

exposure to more environmental pollution due to its long life 

also affects the respiratory system (3). The morbidity and 

mortality is twice as high in the elderly compared to young 

people. In the elderly patients, for each additional rib fracture, 

the risk of pneumonia increases by 27% and mortality by 

19% (3-6). 

Systemic analgesics [such as nonsteroidal anti-

inflammatory drugs (NSAIDs), acetaminophen, 

gabapentinoids, opioids] or regional anesthesia methods 
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can be used for analgesia of these critically ill patients in 

ICU (7,8). Erector spinal plane (ESP) block is widely used in 

neuropathic pain such as rib metastasis and postoperative 

and posttraumatic pain. Usage of ESP block has become 

widespread in the treatment of pain due to multiple rib 

fractures (2,9). This technique can be used safely among ICU 

patients because of easy sonoanatomy, less invasiveness 

compared to neuraxial methods, and being away from major 

vascular structures (10,11). 

Here, we present the ESP block, which was successfully 

used in the pain treatment of a critically ill oldestold patient 

with multiple rib fractures that followed in ICU.

Case Report

A written informed consent was obtained from the 

patient’s son for the publication of this case report and 

accompanying images.

A 101-year-old female patient with multiple rib fractures 

due to fall was admitted to ICU with complaints of right chest 

pain and respiratory distress. In her medical history, she has 

hypertension and level 2, according to the American Society 

of Anesthesiologists. She had right chest tube insertion due 

to right hemothorax after a fall 2 weeks ago.

Acute physiology and chronic health assessment score 

was 18 (expected mortality: 29.1%), Sepsis-Related Organ 

Failure Assessment score was 2 and Glasgow coma scale 

was 15 at ICU admission. On her physical examination, her 

respiratory rate was 36/minute. There were widespread 

ecchymosis, flail chest, tenderness and crepitation in the 

right hemithorax (between the 9th-12th ribs) on palpation. 

Respiratory sounds decreased in the middle and lower zones 

of the right hemithorax and lowe zones of the left hemithorax 

in lung auscultation. The partial oxygen pressure was 78.6 

mmHg, partial carbondioxide pressure: 33.4 mmHg and 

oxygen saturation was 97% under oxygen with nasal cannula 

(8-12 L/minute) in her arterial blood gas. Her numerical rating 

scale (NRS) score was 10 for pain assesment. In her thorax 

computed tomography, there were multiple displaced rib 

fractures between 7th and 11th ribs and hemopneumothorax 

in the right hemithorax (Figure 1). 

For the purpose of pain management, a right sided 

ESP block was performed with an in-plane technique by 21 

gauge, 85 mm insulated needle (Echoplex+® Vygon, Ecouen, 

France) at the level of 8th thoracic vertebra. It was applied 

with a high frequency (12-4 MHz) linear-array probe under 

ultrasonography (USG) (Philips Ultrasound, Inc. Bothell, 

Washington, USA) in the sitting position. The ultrasound 

probe was placed in a longitudinal orientation 3-4 cm lateral 

to the T8 spinous process and moved to medial. The needle 

was inserted by visualizing the transverse process, in 

cephalad to caudal direction advanced up to the transverse 

process. Then following the confirmation of needle tip in 

erector spinae plane, 25 mL saline solution containing 60 

mg bupivacaine and 8 mg dexamethasone was given for the 

block. Within half an hour, her NRS score was 1, no additional 

analgesic was used. 

Three days after ICU admission, her respiratory distress 

and need for oxygen support decreased and her NRS score 

was 1. She was discharged to the ward on the 3rd day of ICU 

admission and to home on the 7th day of hospitalization. 

Discussion

Regional analgesia techniques play an important role in 

the postoperative period or acute pain management in ICU 

patients. These techniques minimize the patient’s discomfort 

and reduce psychological stress. Regional analgesia 

techniques provides opioid protective effect and can increase 

to improve respiratory function, bowel function, mental state 

and patient comfort especially in elderly criticaly ill patients. 

Thus, it may shorten the length of ICU and hospital stay and 

reduce morbidity and mortality (8).

The most important physiological changes among elderly 

people are decreased in the elastic recoil of the lung, chest 

wall compliance and the muscle strength of the respiratory 

muscles. Lung volume and capacity decrease as a result of 

changes in lung parenchyma, skeletal muscles and bone 

structure of thorax. As a result, the partial oxygen pressure 

reduces progressively. Environmental factors and lifestyle 

are also associated with decreased respiratory function (3). 

Our patient had exposed to environmental risk factors for 

a long time and her respiratory functions regressed due to 

geriatric physiological changes. Elderly patients with blunt 

chest trauma and rib fracture had twice morbidity and 

mortality compared to younger patients who have similar 

accidents. For each additional rib fracture in the elderly, 

the risk of pneumonia increases by 27% and mortality by 

19% (4-6). Pulmonary complications such as contusion, 

atelectasis, pneumonia etc. are more common in geriatric 

patients with rib fractures (12). ESP block was associated 

with improved inspiratory capacity and analgesic outcomes 
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following rib fracture (9,13). Our patient was an oldestold 
female. Therefore, she had risk for the geriatric population. 
She had 5 rib fractures. However, she was lucky in terms of 
morbidity and mortality, since she had no additional systemic 
disease other than hypertension. We think fast and effective 
analgesic management during ICU follow up prevented 
development of severe respiratory complications in the our 
patient.

ESP block is a technique first described in 2016 (9,14,15). 
This technique is widely used in neuropathic pain such as rib 
metastasis, postoperative and posttraumatic pain (9,14-17). 
Recently, usage of ESP block has become widespread for the 
treatment of pain due to multiple rib fractures (10,13). There 
are various regional methods such as thoracic paravertebral 
block, interpleural block, intercostal nerve block, and thoracic 
epidural catheter placement that can be used in multiple rib 
fractures for pain management (7,8). These methods cause 
serious resource usage and are time consuming techniques. 
Since their effectiveness are limited to a single dermatome, 
they provide incomplete analgesia. These procedures are 
associated with important complications such as local 
anesthetic intoxication, vasovagal syncope, hemi diaphragm 
paresis and pneumothorax (18). ESP block can be used 
safely in ICU patients because of easy sonoanatomy, less 
invasiveness compared to neuraxial methods, being away 
from major vascular structures and fewer complications 
(2,9,10,19). This technique can be easily performed with 
USG at the bedside among critically ill patients. For these 
reasons, we chose this method to provide fast, effective and 
sufficient analgesia. 

Analgesic effect of ESP blocks can last up to 24-72 
hours (9,17,20), especially when done with long-acting local 
anesthetics such as, bupivacaine or ropivacaine. During 
regional anesthesia, dexamethasone can be used to prolong 

the duration of analgesia (21). The combination of local 

anesthetic and dexamethasone has been successfully used 

to provide long-term analgesia during ESP block (22-25). We 

also performed ESP block with a combination of long acting 

local anesthetic and dexamethasone in our case. We think, 

this prolonged analgesic efficacy is due to this combination. 

In fact, we did not expect the effect of the block to last this 

long. Initially, we made the block with the thought that we 

might need to renew it again. Fortunately, there was no 

need. 

Studies in which a long-term analgesic effect can be 

observed with a single dose of ESP block are known to be 

used especially for the treatment of pain (such as neuropathic 

pain, herpes zoster, acute pancreatitis and breast cancer 

surgery) (9,25-27). A single dose ESP block was performed 

on 3 fresh cadavers by Adhikary et al. (28). They found that 

radiocontrast dye mixture produces epidural and neural 

foraminal spread which may have clinical effects similar to 

thoracic paravertebral blockade, and intercostal spread. 

In addition, pain may be underreported in the geriatric 

population for a number of reasons. Many patients hold 

the misconception that pain is an expected and natural 

consequence of aging. Patient regarding the side effects 

of opioids, including respiratory depression, addiction and 

falls, often create a barrier to indicated therapies. Because 

of the multitude of medications typically used by the elderly 

in treating a variety of other medical conditions, there is 

concern about drug-drug interactions and polypharmacy. The 

patient often underreports pain because of the fear that it 

may represent impending death, loss of autonomy or require 

further treatment or testing (29,30). For one or all of these 

reasons, our patient may incorrectly have stated that she had 

no pain after the ESP block.

ESP block may be an alternative to epidural or thoracic 

paravertebral block for providing analgesia in patients with 

multiple rib fractures. It provides pain relief, allows the 

patients to cough and helps in weaning off mechanical 

ventilation with a negligible risk (19). It provide a simple 

alternative to providing surgical and trauma analgesia when 

neuraxial techniques are contraindicated (11). ESP block 

when combined with mild sedoanalgesia, provides adequate 

and safe anesthesia in high-risk and advanced-age patients 

undergoing hip surgery (31). Our patient was an advanced-

age woman with traumatic multiple rib fractures.

NSAIDs, acetaminophen, gabapentinoids, opioids and 

regional methods can be used in the analgesia management 

Figure 1. X-ray and computed tomography of the thorax on intensive 
care unit admission
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of critically ill patients in ICU (7,10,14,32). NSAIDs have 
disadvantages such as gastric damage, platelet inhibition, 
and kidney injury. Opioids are depressants and can 
suppress cough and increase respiratory complications 
such as atelectasis (33). But, regional methods have various 
advantages and disadvantages. They cannot be performed 
in cases of coagulopathy, sepsis and severe hemodynamic 
instability. However, they have advantages such as providing 
effective analgesia and reducing usage of opioids. Thus, it 
improves respiratory functions, enables early mobilization, 
reduces the frequency of deep vein thrombosis, shortens 
the length of hospital stay and decreases mortality -morbidity 
(7,8). We preferred regional methods because we were 
afraid of respiratory complications due to elderly age and 
trauma in our patient. 

Pain is a subjective and personal experience. Therefore, 
it is difficult to assess pain among patients difficult to 
communicate with, such as those with impaired cognitive 
functions and dementia. There are many tools and scales 
for pain assessment. A scale should be chosen individually 
according to the patient. But, in the elderly patients, NRS 
and the verbal rating scale are the most suitable tools for 
assessment of pain intensity due to their high validity, 
reliability and preference. There are a lack of understanding 
and a high error rate in the visual analogue scale. Therefore, it 
is the least suitable scale for scoring pain intensity in elderly 

patients (34,35). Our patient was conscious, cooperative 
and had good cognitive functions. So, we used NRS for the 
assessment of pain intensity. 

Elderly patients followed in ICU may have inadequate 
pain control due to traumatic rib fractures that may increase 
the risk of pulmonary complications. Therefore, the use of 
regional methods in pain management of patients in ICU is 
increasing over time. It should be kept in mind that ESP block 
can be used effectively, safely and easily among geriatric 
patients with multiple rib fractures.

Ethics

Informed Consent: A written informed consent was 
obtained from the patient’s son for the publication of this 
case report and accompanying images.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: Ç.Y., F.İ.Y., H.Ş., C.A., P.Z., 
Concept: C.A., P.Z., Design: C.A., P.Z., Data Collection and/or 
Processing: Ç.Y., F.İ.Y., Analysis and/or Interpretation: H.Ş., 
C.A., P.Z., Literature Search: Ç.Y., F.İ.Y., H.Ş., Writing: Ç.Y., 
F.İ.Y., H.Ş.

Conflict of Interest: No conflict of interest was declared by 
the authors.

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

References
1. Kayhan Z. Pain control methods. In: 

Kayhan Z, editor. Clinical Anesthesia. 4th 
ed. Istanbul, CN: Logos Publishing; 2019. 
p. 1008-27.

2. Aytuluk HG, Demir N. Erector spinae 
plane catheter for pain management of 
multiple rib fractures: Anecdotal records 
of cases with blunt chest trauma. 
The Journal of The Turkish Society of 
Algology. doi: 10.14744/agri.2020.39327. 
Epub 2020 July 24.

3. Janssens JP, Pache JC, Nicod LP. 
Physiological changes in respiratory 
function associated with ageing. Eur 
Respir J 1999;13:197-205.

4. Elmistekawy EM, Hammad AA. Isolated 
rib fractures in geriatric patients. Ann 
Thorac Med 2007;2166-8. 

5. Bulger EM, Arneson MA, Mock CN, 
Jurkovich GJ. Rib fractures in the elderly. 
J Trauma 2000;48:1040-6; discussion 
1046-7. 

6. Bergeron E, Lavoie A, Clas D, Moore L, 
Ratte S, Tetreault S, et al. Elderly trauma 
patients with rib fractures are at greater 
risk of death and pneumonia. J Trauma 
2003;54:478-85. 

7. Thiruvenkatarajan V, Cruz Eng H, Adhikary 
SD. An update on regional analgesia for 
rib fractures. Curr Opin Anaesthesiol 
2018;31:601-7.

8. Güldoğuş F, Gürkan Y, editors. Rejyonal 
Anestezi. İstanbul: Nobel Tıp Kitabevi; 
2013. 

9. Forero M, Adhikary SD, Lopez H, Tsui C, 
Chin KJ. The Erector Spinae Plane Block: 
A Novel Analgesic Technique in Thoracic 
Neuropathic Pain. Reg Anesth Pain Med 
2016;41:621-7. 

10. Beh ZY, Lim SM, Lim WL, Sitaram PN. 
Erector spinae plane block as analgesic 
adjunct for traumatic rib fractures in 
intensive care unit. Indian J Anaesth 
2020;64:1086-9.

11. Klesius L, Schroeder K. Effective 
Analgesia with Bilateral Erector Spinae 
Plane Catheters for a Patient with 

Traumatic Rib and Spine Fractures. Case 
Rep Anesthesiol 2019;2019:9159878. 

12. Brasel KJ, Guse CE, Layde P, Weigelt 
JA. Rib fractures: relationship with 
pneumonia and mortality. Crit Care Med 
2006;34:1642-6.

13. Adhikary SD, Liu WM, Fuller E, Cruz-Eng 
H, Chin KJ. The effect of erector spinae 
plane block on respiratory and analgesic 
outcomes in multiple rib fractures: a 
retrospective cohort study. Anaesthesia 
2019;74:585-93. 

14. Hamilton DL, Manickam B. Erector 
spinae plane block for pain relief in rib 
fractures. Br J Anaesth 2017;118:474-5.

15. Forero M, Rajarathinam M, Adhikary S, 
Chin KJ. Erector spinae plane (ESP) block 
in the management of post thoracotomy 
pain syndrome: A case series. Scand J 
Pain 2017;17:325-9. 

16. Chin KJ, Malhas L, Perlas A. The Erector 
Spinae Plane Block Provides Visceral 
Abdominal Analgesia in Bariatric Surgery: 
A Report of 3 Cases. Reg Anesth Pain 
Med 2017;42:372-6. 



55

Turk J Intensive Care 2022;20:51-55

Yazar et al. Pain Management and Critically Ill Oldest-old Trauma Patient

17. Melvin JP, Schrot RJ, Chu GM, Chin 
KJ. Low thoracic erector spinae plane 
block for perioperative analgesia in 
lumbosacral spine surgery: a case series. 
Can J Anaesth 2018;65:1057-65. 

18. Picard J, Meek T. Complications of 
regional anaesthesia. Anaesthesia 
2010;65 Suppl 1:105-15. 

19. Nandhakumar A, Nair A, Bharath 
VK, Kalingarayar S, Ramaswamy BP, 
Dhatchinamoorthi D. Erector spinae 
plane block may aid weaning from 
mechanical ventilation in patients with 
multiple rib fractures: Case report of two 
cases. Indian J Anaesth 2018;62:139-41. 

20. Tulgar S, Selvi O, Senturk O, Serifsoy 
TE, Thomas DT. Ultrasound-guided 
Erector Spinae Plane Block: Indications, 
Complications, and Effects on Acute and 
Chronic Pain Based on a Single-center 
Experience. Cureus 2019;11:e3815.

21. Chong MA, Berbenetz NM, Lin C, 
Singh S. Perineural Versus Intravenous 
Dexamethasone as an Adjuvant for 
Peripheral Nerve Blocks: A Systematic 
Review and Meta-Analysis. Reg Anesth 
Pain Med 2017;42:319-6. 

22. Fusco P, Volpe D, De Paolis V, De 
Sanctis F, Scimia P, Marinangeli F, et al. 
Dexamethasone as a local anesthetic 
adjuvant in bilateral ultrasound guided 
erector spinae plane block can provide 
a long-lasting analgesia in laparotomic 
abdominal surgery. Minerva Anestesiol 
2019;85:1144-5. 

23. Petsas D, Pogiatzi V, Galatidis T, 
Drogouti M, Sofianou I, Michail A, 
et al. Erector spinae plane block for 
postoperative analgesia in laparoscopic 
cholecystectomy: a case report. J Pain 
Res 2018;11:1983-90. 

24. Choi S, Rodseth R, McCartney CJ. 
Effects of dexamethasone as a local 
anaesthetic adjuvant for brachial plexus 
block: a systematic review and meta-
analysis of randomized trials. Br J 
Anaesth 2014;112:427-39. 

25. Dilip M, Paz-Soldan G, Carvajal Mock ME, 
Brevil A. Successful Ultrasound-Guided 
Erector Spinae Plane Block for Herpes 
Zoster in the Emergency Department: A 
Case Report. J Emerg Med 2021;60:e73-6. 

26. Mantuani D, Josh Luftig PA, Herring 
A, Mian M, Nagdev A. Successful 
emergency pain control for acute 
pancreatitis with ultrasound guided 
erector spinae plane blocks. Am J Emerg 
Med 2020;38:1298.e5-1298.e7.

27. Gürkan Y, Aksu C, Kuş A, Yörükoğlu UH, 
Kılıç CT. Ultrasound guided erector spinae 
plane block reduces postoperative opioid 
consumption following breast surgery: 
A randomized controlled study. J Clin 
Anesth 2018;50:65-8. 

28. Adhikary SD, Bernard S, Lopez 
H, Chin KJ. Erector Spinae Plane 
Block Versus Retrolaminar Block: A 
Magnetic Resonance Imaging and 
Anatomical Study. Reg Anesth Pain Med 
2018;43:756-62. 

29. Kaye AD, Baluch A, Scott JT. Pain 
management in the elderly population: a 
review. Ochsner J 2010;10:179-87. 

30. Borsheski R, Johnson QL. Pain 
management in the geriatric population. 
Mo Med 2014;111:508-11. 

31. Ahiskalioglu A, Tulgar S, Celik M, Ozer 
Z, Alici HA, Aydin ME. Lumbar Erector 
Spinae Plane Block as a Main Anesthetic 
Method for Hip Surgery in High Risk 
Elderly Patients: Initial Experience with a 
Magnetic Resonance Imaging. Eurasian 
J Med 2020;52:16-20.

32. Ho AM, Karmakar MK, Critchley LA. 
Acute pain management of patients 
with multiple fractured ribs: a focus on 
regional techniques. Curr Opin Crit Care 
2011;17:323-7. 

33. Kayhan Z. General anesthesia. In: Kayhan 
Z. editor.Clinical Anesthesia. 4th ed. 
Istanbul, CN: Logos Publishing; 2019. 
p.113-36.

34. Herr KA, Garand L. Assessment and 
measurement of pain in older adults. Clin 
Geriatr Med 2001;17:457-78, vi.

35. Breivik H, Borchgrevink PC, Allen SM, 
Rosseland LA, Romundstad L, Hals 
EK, et al. A. Assessment of pain. Br J 
Anaesth 2008;101:17-24.




