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Phantom Limb Pain (PLP) is defined as any perceived painful sensation localised to the region of the amputated body part,
while phantom limb sensations are non painful sensations emanating from the phantom limb, including proprioceptive awareness,
kinetic, exteroceptive, and superadded sensations. The mode of anaesthesia administered during amputation is an important
factor in determining the emergence of PLP or phantom sensations. The majority of patients requiring emergency care are victims
of traumatic injuries to the upper limbs, which are most often treated conservatively. The authors present the case of a 67-year-
old male patient who sustained a fall on his arm while carrying a metal container, resulting in a laceration to his left arm that led to
disruption of brachial artery blood flow, necessitating amputation. Although upper limb injuries are relatively common, concurrent
vascular injuries are rare. However, when a major vessel such as the brachial artery is injured, amputation may be required. This
loss of a limb can result in PLP. To prevent this, the authors used a unique and rare protocol of Continuous Peripheral Nerve Block
(CPNB) in the present case. It not only underscored the importance of intraoperative analgesia in preventing PLP but also proved to
be a crucial anaesthetic tool in facilitating the surgery and providing the patient with a more comfortable postoperative recovery.
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CASE REPORT

A 67-year-old male patient {American Society of Anaesthesiologists
(ASA1l), 170 cm, 70 kg} sustained an injury to his left arm following
a reported slip and fall while climbing a ladder with a metallic
container in his hand. The force of the impact injured the inner
aspect of his left arm. There was no history of head injury or Ear,
Nose, Throat (ENT) bleed. The patient was taken to a nearby
hospital, where he received basic first aid and stabilisation with a
transfusion of one unit of Packed Red Blood Cells (PRBC). Upon
arrival at the emergency department, the patient was maintaining
a pulse rate of 117 bpm, room air saturation of 98%, and a blood
pressure of 70/50 mmHg. He had already been started on an
inotropic infusion (Inj. Noradrenaline) for hypotension at the outside
hospital. Although conscious and oriented, he was unable to move
the fingers of his left hand, and the peripheries of his left upper
limb were cold. The left radial and ulnar pulses were not palpable.
No other visible injuries to the head, neck, or other limbs were
observed. Upon removing the dressing, an 8x4 cm deep lacerated
wound was revealed on the medial side of the hand. Left upper limb
angiography was performed for further evaluation, which revealed
absent flow in the brachial artery for about a 3-4 cm segment in the
left upper arm region and likely thrombosis at the site of the injury.
After appropriate clinical and radiological evaluations [Table/Fig-1],
the patient was scheduled for an above-elbow amputation under
General Anaesthesia (GA) with an infraclavicular block on the third
day postinjury. On the day of surgery, after confirming the patient’s
consent, blood availability, and fasting status, the patient was taken
to the operating room where all routine monitors were attached and
a patent Intravenous (i.v.) access was secured. The patient was
premedicated with IV glycopyrrolate and midazolam, preoxygenated
with an anatomical face mask and 100% oxygen, administered
Inj. fentanyl, induced with Inj. propofol and Inj. suxamethonium,
and intubated orally with a size 8 cuffed endotracheal tube. After
checking air entry, the tube was secured, and Inj. Vecuronium was
administered for maintenance. The patient’s head was then turned
to the opposite side (right) for the block. The skin was painted and
draped, and under all aseptic precautions, using the ultrasound

[Table/Fig-1]: Vascular upper-extremity computed tomography angiography
revealed no flow in the brachial artery in the upper arm.

probe, the authors visualised the infraclavicular brachial plexus. To
localise the plexus, a high-frequency linear probe was used from the
center of the coracoid process and the clavicle, utilising ultrasound
in the infraclavicular region. A small curved array probe is also used
by some anaesthetists. In this patient, sonography simplified the
process of blocking the plexus. The probe was positioned caudal to
the clavicle in a parasagittal orientation just medial to the coracoid
for optimal visualisation. The artery was clearly visualised deep
to the pectoralis minor muscle. The posterior, lateral, and medial
cords appeared as hyperechoic structures (nerves) at the posterior,
cephalad, and caudal areas, respectively, close to the artery [1,2].
The parasagittal plane was used to introduce the 18G needle, which
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was then directed posterior to the artery. The optimal site for injecting
local anaesthesia is just beneath the skin. Better visualisation and
access 1o the plexus are relatively easy when the arm is retracted
outward (abducted) [3]. Visualisation of the plexus is enhanced after
the injection of local anaesthetic due to the creation of an echogenic
window. The 18G needle was inserted parallel to the sonography
probe while visualising the entire length of the needle. After ensuring
proper negative aspiration through the needle, the epidural catheter
was introduced, and the alignment of the catheter tip was verified
at the center of the brachial plexus by injecting normal saline.
The catheter was fixed after needle removal. A total of 30 mL of
medication, comprising 15 mL of 0.5% bupivacaine and 15 mL
of 2% lignocaine, was administered, and the drug’s distribution
was verified on the Ultrasonography (USG). All the divisions of the
brachial plexus were seen to be surrounded by the local anaesthetic
[Table/Fig-2]. The patient was then monitored in the postoperative
period for pain assessment, and as soon as the patient was shifted
to recovery postextubation, the Visual Analogue Scale (VAS) score
was zero. Regular top-ups were administered through the catheter
at a dose of 6 cc of 0.25% bupivacaine every 6 hours [Table/Fig-3].
Pain scoring was assessed with each top-up, which had an average
VAS of 2/10. The catheter was removed on day 6 postsurgery, and
the patient was discharged three days later.

-

INFRACLAVICULAR BRACHIAL BLOCK

[Table/Fig-2]: Infraclavicular brachial block.
PMiM: Pectoralis minor muscle; PMM: Pectoralis major muscle; AV: Axillary vein; AA: Axillary artery;
PC: Posterior cord of plexus; MC: Medial cord of plexus; LC: Lateral cord of plexus

[Table/Fig-3]: Postoperatively the patient was having the continuous infraclavicular
catheter in-situ.
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The patient was followed-up for eight months and experienced
a comfortable recovery. He reported no abnormal or unpleasant
sensations or pain in the amputated limb. He was able to overcome
his loss and was attempting to return to his normal daily activities
without much difficulty.

DISCUSSION

Phantom limb sensation is a painful or uncomfortable feeling in
the area of the missing or injured body part [4]. It is estimated that
approximately 80-100% of amputees experience phantom limb
sensation, which often follows a chronic course resistant to medical
treatment [5]. PLP usually occurs within six months of amputation
[6,7], and its prevalence has been reported to vary widely [8-10].
Over a 3-month period, the prevalence of PLP varied between
49% and 93.5% in different populations and was as high as
76%-87% over a lifetime [11]. According to two recent studies,
the incidence of PLP was found to be 41% at three months and
82.7% at 12 months postamputation [12,13]. Risk factors for PLP
include preoperative pain, the cause of traumatic amputation, and
the type of anaesthetic technique used during amputation [14-16].
Studies indicate a significant increase in the incidence of PLP shortly
after amputation surgery performed using only GA [1,17]. In the first
week postsurgery, epidural anaesthesia and Peripheral Nerve Block
(PNB) are seen to help reduce discomfort by preventing the onset
of central sensitisation of pain [1]. A single-shot PNB may provide
relief during surgery but has no significant effect on postoperative
recovery as the pain persists once the block’s effect wears off.
In an attempt to provide the patient with adequate intraoperative
analgesia and to reduce the chances of postoperative PLP, the
authors present this case in which the patient received a USG-
guided continuous infraclavicular PNB.

Aninfraclavicular block can be used for upper limb surgeries proximal
to the mid-humeral level [18]. Since the nerve plexuses are most
tightly packed at the level of the brachial trunks formed by C5-T1
nerve roots, blocking at this site has the highest chance of impairing
all or most brachial plexus branches [19,20]. With the exception
of the shoulder region, the infraclavicular block has a rapid onset
and provides good analgesia during surgery of the upper extremity
and even during recovery [21]. This block can be administered
using a nerve stimulator following anatomical landmarks, or it can
be performed under sonographic guidance, which may or may not
involve a nerve stimulator.

The serious adverse effects of the anatomical landmark-guided
technique include diaphragmatic hemiparesis resulting from phrenic
nerve block, which affects 50% of patients, and pneumothorax,
which occurs in 1-4% of patients [22]. The risk of pneumothorax is
reduced with sonography guidance as it provides a clear view of the
pleura and the first rib, helping the administrator ensure the needle
does not pierce it. Amputees who received GA during surgery had
the highest incidence of PLP.

Millions of amputees who underwent surgery with GA or a single-
shot PNB suffer from PLP, and this prevalence is expected to
increase. This persistent, intractable pain negatively impacts the
quality of life, the likelihood of returning to work, and the risk of
depression [23]. Several trials are underway to guide the treatment
of established PLP [4,24]. It is better to act before neuronal changes
lead to the development of PLP. The exact cause of phantom pain
is still unknown, but research suggests that severing a peripheral
nerve alters the somatosensory cortex, thalamus, and spinal cord,
and this brain reorganisation results in phantom pain [25]. Therefore,
according to the present case, PNB may be preferable over GA, or
a combination of the two, to lower the risk of PLP in order to prevent
the neuronal changes that eventually lead to its development.
The effects of a single-shot PNB resolve within a few hours after
administration, and the patient starts to experience pain at the
surgical site, thereby increasing the chances of developing PLP.
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Continuous PNB, used in the present case, provides the patient
with effective intraoperative pain relief and postoperative comfort,
thus decreasing the incidence of PLP.

CONCLUSION(S)

One of the most important factors in preventing the development
of PLP is perioperative pain management. Continuous PNB
may be the preferred technique over GA or single-shot PNB for
lowering the risk of PLP. To confirm the effect of continuous PNB
on the incidence of PLP and to establish it as a proper protocol
for amputation surgeries, further large clinical studies and research
are required. Larger comparative studies on continuous PNB versus
GA or single-shot PNB in amputation surgeries will provide further
evidence and give a clearer idea of the better approach for reducing
the incidence of PLP.
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