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Abstract 

Phantom Limb syndrome is when the limb of a person is detached or amputated from the body 

yet they still feel sensations from this missing limb. The sensations can be painful or non painful. 

Although phantom limb syndrome effects are usually worse when the limb was lost in a 

traumatic accident rather than a medical amputation, ninety to ninety-eight percent of people 

who have lost a limb will experience some sense of a phantom limb. One of the main researchers 

in this field of science is Ramachandran, V.S. He has been studying the effects and therapies of 

phantom limb syndrome since 1986. Ramachandran has found links in the brain as to why this 

phenomenon happens and what signals are being sent where when the phantom pain occurs. 

Ramachandran has also designed the mirror box to help people cope with the pain of the 

phantom limb. Case studies and research has proven his theories and methods to work.  

Keywords: Mirror Box, Ramachandran, phantom limb syndrome 
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Thousands of people around the world each year experience some type of Phantom limb 

syndrome effects. Phantom limb syndrome is the ability to feel sensations and even pain in a 

limb or limbs that no longer exist, it can also occur when there has been a major injury in the 

body such as a spinal cord accident or severe burns ("Phantom limb syndrome," 2010). Almost 

immediately after a limb has been amputated or lost, ninety to ninety-eight percent of patients 

will experience some type of phantom limb. Phantom limb syndrome is the most dramatic and 

mysterious example of a phenomenon called neuropathic pain, pain that does not seem to have a 

physical cause because it is produced by a malfunctioning nervous system. Neuropathic pain 

responds poorly to standard pain treatment and may get worse instead of better over time. For 

some people, it becomes a serious disability (Scheinberg, 2009). 

 Any part of the body can undergo phantom-like effects. There have been cases showing 

phantom menstrual cramps in women that have had a hysterectomy, erection and ejaculation 

sensations in paraplegics, and also phantom ulcer pains after the ulcers have been removed 

(Ramachandran, 1998).  Phantom limb syndrome is largely categorized into two main branches; 

nonpainful sensations and painful sensations. Nonpainful sensations are those in which the 

person may sense a temperature, vibration, an itch and even pressure. Painful sensations would 

be the person experiences a sense throbbing, burning, aching, or tingling.  

Scientists have not found a real cause as to why this would happen but they do have 

theories speculating what makes it happen. The neurons involved in processing the pain signals 

undergo sensitization. In sensitization, pain pathways in the brain become increasingly more 

responsive over time and since there is no feedback the intensity of the signals become greater. 

The brain is looking for some type of feedback but does not get it so the pathways to the limb 

that is no longer there become sensitized and produce painful sensations (Ramachandran, 1998).  

http://www.britannica.com/EBchecked/topic/438450/pain
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Another theory is that when motor commands are sent from the motor complex, they are 

normally damped by error feedback from proprioception. If the limb is missing such damping is 

not possible, so the motor output is amplified even further and the overflow or sense of effort 

may be experienced as pain (Hockenbury, 2008).   

Specific regions of the brain in the cerebral cortex, thalamus and brainstem that process 

sensory information from the central nervous system are called somatosensory regions and are 

highly organized, and this organization begins to change after an amputation or major spinal cord 

injury. The nerve endings in the hand, arm, face and other parts of the body are connected to the 

brain through the spinal cord. Sensory information from each part of the body is localized in 

specific areas of the brainstem, thalamus and cortex. When mapping the human somatosensory 

regions of the brain, research has shown that parts of the body are closely linked and or are right 

next to each other in the brain (Ramachandran, 1998). For instance the face, hand and arm are 

adjacent to each other on the somatosensory map of the brain, and there have been cases where 

the patient feels as if he is being touched on his face by the phantom limb, this is a result of the 

somatosensory region trying to reorganize itself because there is no more physical limb for the 

hand anymore (Kaas, 2000). 

Phantom limbs are much more vivid and painful if the limb has been traumatically 

severed when lost rather than a planned amputation with all of the medical necessities needed to 

do so. This is due partly because when a limb has been traumatically lost in an accident the sight 

of pain is kept in your memory, and every time you look at that limb that is there no longer or 

think back to the time when it happened, the excruciating pain will accommodate the memory. In 

a planned amputation, in most cases the only reason the person will have painful phantom limb 

effects is if the limb was already causing pain before the amputation procedure. If the limb was 
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just amputated with no pain associated to it, you are less likely to have a painful phantom limb 

because you are asleep for the procedure and medicated when the surgery is over so you really 

never feel a pain. Also the condition of the stump has a lot to do with how severe the phantom 

effects will be, studies show that the phantom fades more rapidly if the stump heals quick and 

well, and the effects of the phantom will stay longer if the stump takes longer to heal and 

encounters infections while healing. Also hitting the stump or bumping into something with the 

stump can resurrect the phantom or make the phantom more vivid (Ramachandran, 1998).   

Patients that encounter phantom limb syndrome say that they have felt movement of the 

phantom limb as if it were reaching out to grab something or clenching together  and even rapid 

movements of the limb moving really fast as if it was shaking. Involuntary movements are also 

very common such as extending an arm when they are about to fall, waving good-bye, and even 

reaching for the telephone. The emergences of repressed memories associated with the limbs are 

also very likely and common. Items such as wedding bands, watches and bracelets are still felt 

on the phantom limb and in some cases they feel the phantom playing with the ring or moving 

his wrist to situate the watch where it belongs (Ramachandran, 1998).  When a hand is 

amputated or lost most patients say they feel an excruciating pain in the palm of their palm as if 

the hand was clenching and forming a fist with the nails digging into the palm so hard it feels as 

if the nails were breaking the skin.  

There haven’t been any true scientific cures for phantom limb syndrome, but there have 

been experiments tested on my phantom limb patients that have been proven to work in 

decreasing and even eliminating the number of pain episodes and the severity of the pain by up 

to one hundred percent in some studies. The most effective experiment to cope with phantom 

limb syndrome is the mirror box technique invented by V.S. Ramachandran. The patient places 

http://ireflex.co.uk/mirrorboxtherapy.com/v-s-ramachandran/
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the affected limb inside the mirror box and their unaffected limb in front of the mirror. When the 

patient sees the reflection of the unaffected limb, the patient receives visual feedback from a 

virtual image of their affected limb appearing as if it was normal and still there. As we know, the 

phantom limb pain comes from the messages sent back and forth from the brain ("About Mirror 

box," 2010). Scanning the brain using Magnetic Resonance Imaging has shown that using a 

mirror box the brain can start to rewire the somatosensory region and compensate for the 

damaged or missing limb. 
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