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A B S T R A C T 

Phantom limb sensation was described for the first time by the French military surgeon Ambroise 

Pare in the 16th century, where soldiers reported a long-lasting suggestive and physical pain after an 

amputation. As of today, scientists and physicians still do not have a complete vision and 

understanding of the phantom limb characteristics. The purpose of this review article is to summarize 

recent research studies focusing on phantom limb in order to discuss its definition, mechanisms, and 

treatments thanks to our database and studies with more than 28 patients. A cross-sectional 

descriptive study was conducted from March 2015 to July 2020 We created a questionnaire which 

included different questions to divide and understand the various conditions that afflict amputated 

patients and pain correlated with phantom limb. Overall, 28 patients (mean age 59 ± 6 years), 16 

(57,14%) were male and 12 (42,86%) were female. Lower limb amputation (100%) level of 

amputation was in all cases trans tibial amputation. The main causes were traumatic injuries (57%). 

The purpose of this article is to focus on phantom limb feeling and pain in order to discuss its 

definition, mechanisms, and treatments. 

 

© EuroMediterranean Biomedical Journal  2022 

1. Introduction 

DNA Since the beginning of medicine, amputation has been one of the 

major dogmas of surgery, especially in surgical branches like 

traumatology. Amputation is the loss or removal of a body part , it can be 

a life changing experience affecting the ability to move, work, interact 

with others and maintain independence. Phantom limb is described as 

erosion, burning, irritation or squeezing [1-3]. This manifestation is 

usually related to tissue stretching and injury, development of a scar or 

neuroma and is often accentuated by pressure and mechanical factors 

[4,5]. Amputation etiologies include vascular and metabolic diseases, 

trauma, infections, and cancer. Identifying the origin of pain is often 

challenging because of various symptoms from different sources [6-9]. In 

the population divided by age and in different brackets, younger patients 

underwent surgical procedure due to traumatic events; instead, amputation 

in elderly patients is connected to vascular disease or metabolic upset, 

such as diabetes. 

 

Continuing pain, phantom limb phenomena and emotional trauma can 

complicate recovery. Approximately 80%-90% of amputees experience 

phantom limb sensations [10-14]. 

Phantom pain is stimulated by different inner workings, such as spinal 

pathology and cortical dysfunction, it usually persists for more than 4 

weeks and is described as various sensations including burning, stinging, 

aching, and piercing pain with changing warmth and cold to the 

amputated area. Onset of symptoms may be elicited by environmental, 

emotional, or physical changes [15-16]. 

Phantom pain is extremely difficult to treat and disabling, therefore, is 

important to determinate what constitutes phantom pain in order to 

provide effective care. The therapeutic strategy in phantom pain may be 

ranked into different approaches as pharmaceutical, psychological, 

supportive, and surgical [17-21]. 
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2. Material and methods 

Phantom pain sensation can last for years, scientists and doctors have 

described studies with more than 30 years of chronical pain. In our study 

on a cohort of 28 patients (mean age 59 ± 6 years), 16 (57,14%) were 

male and 12 (42,86%) were female. Lower limb amputation (100%), level 

of amputation was in all cases trans tibial amputation. The main causes 

were traumatic injuries (57%), followed by malignant tumors (18%), 

blood circulation disorders (14%) and in some cases congenital 

malformation (11%). Uncomfortable sensations such as pain, itching and 

contraction subsisted in 59% of all cases after amputation, where drug 

therapy was effective in 50% of all cases and the use of specific prosthesis 

performed well in 61% of them, creating relief and alleviation in patient 

daily life, where most of the respondents didn’t know alternative 

techniques such as “mirror image therapy”.  

Based on these studies, it can be described as a psychological 

consideration of amputate status where the idea of compensation and 

psycho-trauma with prosthesis can be more efficient than drug therapy or 

combined with it. 

Our database is represented by a questionnaire based on 8 different 

questions submitted to 28 amputated patients with different ages, 

backgrounds and traumas. The objective was to evaluate the phantom 

limb sensation and become aware of the medical condition. 

 

Questions: 

1. Cause of amputation? 

2. Age at which amputation occurred? 

3. Post amputation sensation? 

4. Pain amputation in the first three months? 

5. Does amputation pain still persist? 

6. Have you ever used drugs to relieve pain? 

7. Do you know the alternative treatment known as mirror 

therapy? 

8. Have you ever considered the use of a prosthesis? 

3. Results 

As shown in the graphs, more than 57% of all patients had a traumatic 

amputation experience (road accidents), 18% cancer amputation, 11% 

congenital malformation and 14% blood circulation disorders. 

Half of the patients during the questionnaire had a surgical amputation at 

least 10 years prior. 

The main symptoms associated with amputation trauma are: contraction 

sensation 34%, itching 29%, phantom pain 27%, phantom limb utilization 

6%, other sensations 4%. 

Pain amputation in the first 3 months is described in 86% of all 

interviewed patients associated with post-operative sorrow. 

59% of the total respondents still described uncomfortable sensation 

during the questionnaire where in the 41% pain has vanished. 

50% of the patients had used drug treatments to prevent and alleviate pain 

sensation. 

 

 

 

 

71% of all patients didn’t know and didn’t used alternative techniques 

such as mirror therapy. 

39% of the total respondents couldn’t accept prosthesis as a solution to 

amputation due to lack of information and incapacity to evaluate 

prosthesis implantation as a new possibility. While the remaining 61% 

still consider prosthesis a daily life solution. 

 

 

Figure 1. Distribution of amputation causes 

 

 

Figure 2. Distribution of time from the amputation of the population 

in study 

 

 

Figure 3. Distribution of sensation on the limb 
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4. Discussion 

Phantom pain is a painful sensation described in the amputated area and is 

identified as a stabbing and excruciating pain similar to burning. These 

kinds of phenomena involve neurological components such as 

compressions and neurogenic suffering. Phantom pain can impair people's 

daily routine, preventing them from moving, working and living a normal 

life. The underlying pathophysiology is unclear. However, it is generally 

accepted that both nociceptive and neuropathic processes are involved. 

Traumatic amputations are the most common, where inferior limbs are 

more frequently involved compared to the superior limbs. 

Phantom limb syndrome occurs more frequently in patients with severe 

and longer periods of pain pre-post amputation; they usually describe this 

sensation as a memory of the previous condition diagnosed before the 

surgical operation. How is this process possible? Researchers have found 

that dorsal root ganglion cells, the neurological ones involved in the 

transportation of sensory impulse and pain, change their activities after a 

nerve is completely cut. This event transforms dorsal root ganglion cells 

into more operative and sensitive receptors to chemical and mechanical 

potential with a consequent boost of all neurological occurrences, 

including pain. 

Paracetamol and Fans therapy are used to treat these kinds of disorders 

with little benefit. Psychological support is mandatory to help patients 

accept their condition and avoid negative behavior and thoughts. It’s 

described in the literature how a negative mindset can undermine full 

recovery of physical and mental activity: anxiety, self-esteem, fear of the 

new look, influence the perception of the phantom limb with a rejection of 

the amputated area are closely linked to increased pain and frustration 

[22]. 

5. Conclusions 

We can confirm that pain is one of the most frequent and severe 

symptoms in amputated patients. Additionally, we observed that most of 

our cases develop chronic pain due to traumatic amputation compared 

with non-traumatic ones, and only a small percentage responds to drug 

treatments. Alternative treatments, such as “mirror image therapy”, are 

still a taboo and prosthesis replacement are considered a solution in only 

61% of our database. Phantom pain and several other symptoms are real 

and present in most cases, a personal and targeted strategy with 

psychological and medical treatments is mandatory to alleviate pain and 

misery. It’s still necessary to study and test new procedures to fix 

phantom limb pain. 

 

References 

 

1. Weinstein SM. Phantom limb pain and related disorders. Neurol 

Clin. 1998;16(4):919–936. doi: 10.1016/S0733-8619(05)70105-5. 

2. Carlen PL, Wall PD, Nadvorna H, Steinbach T. Phantom limbs and 

related phenomena in recent traumatic 

amputations. Neurology. 1978;28(3):211–217.  

3. Nathanson M. Phantom limbs as reported by S. Weir 

Mitchell. Neurology. 1988;38(3):504–505.  

4. Ortu S, Fiori E, Bagnoli I, Valente A, Pisanu F, Caggiari G, Doria C, 

Milano L. Complications of alcohol injections for Morton’s neuroma. 

J Orthop Trauma Rehabil. 2022; 29(2).  

5. Livingston KE. The phantom limb syndrome. A discussion of the role 

of major peripheral nerve neuromas. J Neurosurg. 1945;2(3):251–255.  

6. Woodhouse A. Phantom limb sensation. Clin Exp Pharmacol 

Physiol. 2005;32(1–2):132–134.  

7. Perry BN, Moran CW, Armiger RS, Pasquina PF, Vandersea JW, 

Tsao JW. Initial clinical evaluation of the modular prosthetic 

limb. Front Neurol. 2018;9:153. 

8. Wartan SW, Hamann W, Wedley JR, McColl I. Phantom pain and 

sensation among British veteran amputees. Br J 

Anaesth. 1997;78(6):652–659. doi: 10.1093/bja/78.6.652. 

9. Lee PM, So Y, Park JM, Park CM, Kim HK, Kim JH. Spinal cauda 

equina stimulation for alternative location of spinal cord stimulation in 

intractable phantom limb pain syndrome: a case report. Korean J 

Pain. 2016;29(2):123–128. doi: 10.3344/kjp.2016.29.2.123. 

10. Flor H. Phantom-limb pain: characteristics, causes, and 

treatment. Lancet Neurol. 2002;1(3):182–189. doi: 10.1016/S1474-

4422(02)00074-1. 

11. Bekrater-Bodmann R, et al. Post-amputation pain is associated with 

the recall of an impaired body representation in dreams-results from a 

nation-wide survey on limb amputees. PLoS 

One. 2015;10(3):e0119552. doi: 10.1371/journal.pone.0119552. 

12. Botvinick M, Cohen J. Rubber hands ‘feel’ touch that eyes 

see. Nature. 1998;391(6669):756. doi: 10.1038/35784. 

13. Ehrsson HH. The experimental induction of out-of-body 

experiences. Science. 2007;317(5841):1048.  

14. Jensen TS, Nikolajsen L. Phantom pain and other phenomena after 

amputation. In: Wall PD, Melzack RA, eds. Textbook of Pain. 4th ed. 

Edinburgh, United Kingdom: Churchill Livingstone; 1999:799–814. 

15. Tsao JW, Finn SB, Miller ME. Reversal of phantom pain and hand-to-

face remapping after brachial plexus avulsion. Ann Clin Transl 

Neurol. 2016;3(6):463–464. doi: 10.1002/acn3.316. 

16. Ramachandran VS, Hirstein W. The perception of phantom limbs. The 

D. O. Hebb lecture. Brain. 1998;121(pt 9):1603–1630. 

17. Waxman SG, Hains BC. Fire and phantoms after spinal cord injury: 

Na+ channels and central pain. Trends Neurosci. 2006;29(4):207–215.  

18. Anderson-Barnes VC, McAuliffe C, Swanberg KM, Tsao JW. 

Phantom limb pain — a phenomenon of proprioceptive memory? Med 

Hypotheses. 2009;73(4):555–558. doi: 10.1016/j.mehy.2009.05.038. 

19. Halbert J, Crotty M, Cameron ID. Evidence for the optimal 

management of acute and chronic phantom pain: a systematic 

review. Clin J Pain. 2002;18(2):84–92.  

20. Bach S, Noreng MF, Tjéllden NU. Phantom limb pain in amputees 

during the first 12 months following limb amputation, after 

preoperative lumbar epidural blockade. Pain. 1988;33(3):297–301.  

21. Pui M Chung , Bolton KH Chau, Esther C-S Chow, Kwok H Lam, 

Nang MR Wong. Factors that affect the one-year mortality rate after 

lower limb amputation in the Hong Kong Chinese population. J 

Orthop Trauma Rehabil. 2021; 28:1-5.  

22. Al-Shenqiti AM, Bari AZ, Ahmed N, Ibrahim SR, Ahmed MS, Khan 

SJ. Epidemiology of traumatic upper and lower limb amputations 

among Saudi arabian locals and expatriates. EuroMediterranean 

Biomedical Journal. 2022; 17 (2) 03-06 

 

 


