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ABSTRACT
Uncontrolled or poorly controlled acute postoperative pain is a 
strong predictor of the appearance of chronic neuropathic pain 
after surgery. Persistent chronic pain after surgery is a complex 
condition, with an aetiology that has still not been fully clari-
fied, and which affects patient quality of life. Chronic pain after 
surgery is usually at least in part of a neuropathic nature, and 
its management requires an integral approach: biological, psy-
chological and social. Neuropathic pain secondary to surgical 
trauma remains the most common expression of this condition. 
Postsurgical neuropathic pain is a growing problem due to the 
ageing of the population, the ever increasing number of surger-
ies performed, and the fact that the disorder is diagnosed more 
often. Its prevention requires adequate perioperative analgesia, 
and it is advisable to use techniques that avoid nerve damage 
whenever possible.
Despite the efforts to understand and select patients at risk, the 
management and prevention of this disorder remain inadequate.
As in other areas of Medicine, prevention here is a key aspect, 
with application on an individualised basis in patients at risk.
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RESUMEN
Dolor neuropático posquirúrgico en traumatología

El dolor postoperatorio agudo no controlado o mal controlado 
es un potente predictor de aparición de dolor neuropático cró-
nico posquirúrgico. El dolor crónico postoperatorio persistente 
es una entidad compleja cuya etiología no está del todo diluci-
dada, lo que afecta la calidad de vida de los individuos. El dolor 
crónico después de la cirugía suele ser, al menos en parte, neu-
ropático, requiriendo su tratamiento un enfoque integral: bioló-
gico, psicológico y social. El dolor neuropático resultante de un 
trauma quirúrgico sigue siendo la expresión más común de esta 
entidad. El dolor neuropático posquirúrgico es un problema cre-
ciente debido al aumento y al envejecimiento de la población, 
a que se realizan cada vez más cirugías y a que se diagnostica 
más. Para su prevención es fundamental una adecuada anal-
gesia perioperatoria y se recomienda utilizar siempre que sea 
posible técnicas que eviten el daño nervioso.
A pesar de los esfuerzos por comprender y seleccionar a los pa-
cientes de riesgo, el manejo y la prevención de esta entidad son 
aún inadecuados.
La prevención es aquí también clave, como en otras facetas de la 
medicina, aplicándola de forma individualizada a los pacientes 
de riesgo.

Palabras clave: Dolor. Neuropático. Posquirúrgico. Multimodal.
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Definition

The new International Classification of Diseases (ICD-11) 
divides chronic pain into 7 groups: chronic primary pain, 
chronic cancer-related pain, chronic postsurgical pain 
(CPSP) or posttraumatic pain, chronic neuropathic pain, 
orofacial pain and headache, chronic visceral pain and 
chronic musculoskeletal pain.

This has medical-legal implications in distinguishing 
conditions with similar pathophysiological characteris-
tics but which differ in aetiological terms (e.g. CPSP and 
chronic posttraumatic pain)(1).

Chronic postsurgical pain was first defined in 1999 by 
Macrae and Davis(2), and the definition was subsequently 
expanded by Macrae(3) in 2001 as "pain developing after 
surgery and which persists for at least two months". Thus, 
CPSP is understood as pain persisting for over two months 
after the operation, excluding other causes of pain unre-
lated to surgery or to some pre-existing problem(3,4).

In 2014, Werner and Kongsgaard(5) updated the defi-
nition of CPSP or persistent postsurgical pain: "Pain per-
sisting for at least three months after surgery, that was not 
present before surgery or which presents characteristics 
different from or of greater intensity with respect to pre-
surgical pain, located at the surgical site or in a referred 
area, and excluding other possible causes of the pain (e.g. 
cancer recurrence, infection)".

If the characteristics of the pain do not differ with re-
spect to the presurgical features, or if its severity decreas-
es due to surgery, the disorder should not be described 
as CPSP.

Werner(5), thus proposed 5 updating aspects:
1. The pain develops following a surgical procedure, or 

increases in intensity after the surgical procedure.
2. The pain must have a duration of at least 3-6 months 

and significantly affect patient health-related quality of 
life (HRQoL).

3. The pain is a continuation of acute postoperative 
pain or develops after an asymptomatic period.

4. The pain is located in the surgical field, projects to 
the territory innervated by a nerve located in the surgical 
field, or is referred to a dermatome (following surgery of 
visceral or deep somatic tissues).

5. Other causes of pain (infection or persistent malig-
nancy in cancer surgery) are to be excluded.

According to the ICD-11, neuropathic pain is perceived 
as a burning pain or electric current sensation attributable 
to metabolic, nutritional, infectious, genetic, autoimmune 
or vasculitic disorders. The pain may manifest spontane-
ously, without provocation, or may be induced by different 
harmful or innocuous stimuli. The pain is characteristic of 
small fibre neuropathy, though even large fibre neuropa-
thy can affect sufficient small fibres to cause pain. Neu-
ropathic pain usually affects the subcutaneous structures 
and the skin in peripheral (acral) zones. The pain may be 

constant or intermittent and can be described as a lacer-
ating, burning or cold sensation.

Complex regional pain syndrome (CRPS) mani-
fests following trauma, and is characterised by regional 
pain, sensory alterations, dysthermia, sudomotor ac-
tivity, skin colour changes and oedema (link to access 
this disorder at ICD-11: http://id.who.int/icd/entity/ 
1834504950).

On the other hand, chronic neuropathic pain is de-
scribed as "long-lasting pain caused by injury or disease 
of the somatosensory nervous system". The pain may be 
spontaneous or induced, and represents an exaggerated 
response to a painful stimulus (hyperalgesia) or a pain-
ful reaction to a stimulus which normally does not cause 
pain (allodynia). The diagnosis of chronic neuropathic 
pain requires a history of nervous system injury or dis-
ease and a distribution of the pain that appears plausible 
from the neuroanatomical perspective. The negative (e.g. a 
decrease or loss of sensitivity) and positive sensory signs 
and symptoms (e.g. allodynia or hyperalgesia) pointing to 
alterations of the somatosensory nervous system must be 
consistent with the territory innervated by the affected 
nervous structure (6) (link to access this disorder at ICD-11: 
http://id.who.int/icd/entity/1170330671).

The most consistent characteristic associated with the 
appearance of CPSP is the duration of intense acute post-
surgical pain. In this sense, acute postsurgical pain can be 
of two types: inflammatory pain and neuropathic pain(7). 
Acute pain can cause central sensitisation, reducing the 
pain threshold and incrementing the response to harmful 
stimuli. Thus, the patient may experience both hyperalge-
sia and allodynia(8).

In the event of damage to one or more nerves during 
surgery, patients may frequently develop neuropathic pain, 
with peripheral and central sensitisation phenomena that 
lead to chronification of the pain, and give rise to chronic 
postsurgical neuropathic pain(9). In fact, the prevalence of 
the neuropathic component in cases of CPSP varies accord-
ing to the type of surgery involved and is dependent upon 
the probability of surgical iatrogenic nerve damage(10).

Epidemiology

Crombie(11) published the first article on CPSP in 1998, and 
since then the literature has basically published results 
referred to different types of surgical procedures.

The surgeries with the greatest incidence of CPSP are 
associated with intentional or non-intentional nerve dam-
age, such as the amputation of extremities, mastectomy, 
and posterolateral thoracotomy. The incidence of chron-
ic pain following these surgeries ranges between 60-70%, 
approximately(12).

The reported incidence of CPSP varies according to the 
surgical procedure involved and differs among studies 

http://id.who.int/icd/entity/
1834504950
http://id.who.int/icd/entity/
1834504950
http://id.who.int/icd/entity/1170330671
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— covering a broad range from 5-85%. For example, the 
reported incidence is 50-85% in the case of the amputa-
tion of an extremity, 11-57% following mastectomy, 30-55% 
after heart surgery, 5-65% after thoracotomy, and 5-63% 
following inguinal hernia repair(13).

The studies on processes in the field of traumatology 
report incidences ranging from 50-85% in the case of the 
amputation of an extremity, or 5-65% after thoracotomy(13).

Although the great majority of patients undergoing sur-
gery receive analgesic treatment of some kind, almost 40% 
suffer moderate to intense pain in the first 24 hours post-
surgery(14). Furthermore, 50-75% do not achieve complete 
pain relief in the period of time considered to be normal(15).

Fletcher(16), in a study involving European surgical pa-
tients, found 11.8% of the subjects to suffer moderate to 
intense pain, while 2.2% reported intense pain (visual an-
alogue scale [VAS] ≥ 6) at 12 months postsurgery. The prev-
alence of chronic pain after surgery is estimated to be 10-
50%(17). The pain may be intense and functionally limiting 
one year after surgery, with rates that range from 2-85%(18).

The under-treatment of pain implies short-term mor-
bidity and moreover favours chronification(17).

All this undoubtedly affects patient quality of life, and 
pain after surgery moreover is considered to be a fre-
quent cause of patient dissatisfaction, independently of 
the clinical outcome(19).

The study published by Fletcher(16) also found ortho-
paedic surgery to be associated with an almost three-fold 
higher risk of moderate to severe CPSP compared with all 
other procedures, as determined after 12 months.

Localised neuropathic pain (LNP)

It is a peripheral neuropathic pain characterised by a con-
sistent and circumscribed area of maximum pain intensity 
equivalent in size to no more than a standard DIN-A4 sheet 
of paper, associated to abnormal skin sensitivity and/or 
spontaneous symptoms typical of neuropathic pain(20,21).

The International Association for the Study of Pain 
(IASP) defines LNP as pain caused by a lesion or disor-
der of the peripheral somatosensory nervous system; the 
pain is spontaneous or evoked as an enhanced response 
to a painful stimulus (hyperalgesia) or a painful response 
to a stimulus that is normally not painful (allodynia) — 
though the negative (e.g. reduction or loss of sensitivity) 
and positive sensory symptoms or signs (e.g. allodynia 
or hyperalgesia) indicating involvement of the peripheral 
somatosensory nervous system must be consistent with 
the territory innervated by the affected nervous structure, 
which in the case of surgery may follow the wound tra-
jectory secondary to local peripheral innervation damage.

The pathophysiological basis of the chronification 
of neuropathy is explained by the fact that a peripheral 
stimulus maintained over time induces plastic changes 

at peripheral and spinal cord level. On the other hand, 
neuropathic pain incorporates neuroinflammatory com-
ponents responsible for the increase in peripheral sensiti-
sation area. Sensitisation (peripheral and central) causes 
a decrease in the pain threshold and an increase in no-
ciceptive information transmission, with a loss of efficacy 
of the endogenous control systems, associated to central 
and cortical reorganisation changes.

The prevalence of LNP is 2% in the general population 
and reaches 8% in patients over 55 years of age(22) — with LNP 
representing 60% of all presentations of neuropathic pain(23).

Complex regional pain syndrome

Two types of complex regional pain syndrome (CRPS) are 
currently contemplated:

• Type I CRPS (previously referred to as reflex sympathetic 
dystrophy). According to the new ICD-11, type I CRPS develops 
after any kind of trauma, particularly limb fracture or soft 
tissue injury. Type I CRPS does not imply nerve damage.

In terms of magnitude, the symptoms exceed the ex-
pected clinical course after the initial incident, producing 
important and variably progressing motor impairment. 
The pain, which may be spontaneous or induced (allody-
nia or hyperalgesia), is always disproportionate to the in-
itial event and does not follow the neurological trajectory 
of any nerve or root. It is accompanied by vasomotor and 
perspiration alterations, skin dystrophy and motor disor-
ders — particularly enhanced physiological tremor.

• Type II CRPS (previously referred to as causalgia). Ac-
cording to the new ICD-11, type II CRPS develops after trau-
ma associated to peripheral nerve damage as evidenced 
by the neurological exploration, the electrodiagnostic 
tests or other quasi-objective tests. Although the clinical 
characteristics of the nerve lesion (numbness) are limited 
to the affected nervous territory, the signs and symptoms 
of CRPS must extend beyond the identified nervous terri-
tory. The signs and symptoms diagnosing type I and type 
II CRPS are identical.

Pathophysiology

The capacity to detect harmful stimuli is a protective mech-
anism found in most organisms, and is crucial for survival. 
There are two types of acute postsurgical pain: inflammatory 
and neuropathic. Inflammatory pain is the consequence of 
the release of local inflammatory mediators as a response 
to the painful stimulus. Neuropathic pain is produced as a 
result of damage to the nerves or sensory systems of the 
spinal cord and brain(7). An acute lesion, as observed in 
surgery or trauma, causing chronic pain, is associated to 
neuroplastic changes in the peripheral and central nervous 
system in response to the nociceptive input. These chang-
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es lead to hypersensitivity of the nervous system, which in 
turn promotes protection of the damaged area. The persis-
tence of these changes often leads to weakening chronic 
pain. Thus, pain of the inflammatory kind becomes chronic 
when incomplete tissue repair occurs. Structural damage 
to a nerve is more likely to lead to chronic pain than pain 
secondary to damage to somatic tissue structures(24). Three 
inter-related processes may act as targets for the preven-
tion of chronic pain, namely peripheral sensitisation, cen-
tral sensitisation and descending modulation(25).

Risk factors

A number of risk factors are contemplated(26), as detailed 
below.

Preoperative

• Preoperative pain severity: In 2019, Edgley(27) found 
the greatest preoperative pain intensity in 326 trauma pa-
tients following surgery to be associated to chronic pain, 
which was observed in 65% of the cases.

• Psychological factors: negative preoperative thoughts, 
anxiety, depression, catastrophising.

• Genetic predisposition: for example, the alpha subu-
nit of the potassium channels involved in neuron excita-
bility. The holotype of the cyclooxygenase 1 gene is associ-
ated with less pain following discectomy due to persistent 
radicular lower back pain; it is also correlated to mRNA 
expression of the signal transduction genes(28).

• Female gender(27).
• Previous surgery(27).
• Advanced age (controversial).

Intraoperative

• Type of anaesthesia: risk of nerve damage in epidural, 
spinal or locoregional anaesthesias(29,30).

• Surgical technique: procedures involving cutting, con-
tusion, compression, inflammation or thermal or ischae-
mic damage to a nerve. Tissue damage.

• Duration of surgery.
• Intraoperative pain.

Postoperative

• Severity and duration of postoperative pain: this is 
the most constant characteristic associated to the ap-
pearance of CPSP.

• Radiotherapy.
• Chemotherapy.

Chronic pain and types of surgery

Few publications are available on CPSP in orthopaedic 
surgery and trauma — the first studies having been fo-
cused on amputations (observed in 60% of the cases) and 
hip, knee and — in recent years — shoulder replacement 
surgery.

In general, surgeries on bone structures and joints 
show similar prevalences of CPSP, in the order of 20%(10).

Hip surgery

Hip prosthesis

In 1996, MacWilliam(31), in a series of 848 hip replacement 
surgeries, found factors such as patient race, education, 
number of comorbidities and the preoperative Health 
Status Questionnaire (HSQ) score to have an impact upon 
pain and physical function at 6 months postsurgery. Pa-
tients with poorer preoperative scores were seen to have 
poorer postoperative scores. For each 10-point increase in 
the preoperative scores, the patients could expect a de-
crease of at least 6 points in postoperative improvement.

Thus, preoperative status is an important predictor of 
hip replacement surgery outcome. It is known that in hip 
surgery, higher preoperative visual analogue scale (VAS) 
scores are associated to lesser postoperative improvement.

Autologous graft harvesting from the iliac crest

Bone graft harvesting from the iliac crest for surgery is 
associated to significant morbidity, including functional 
impairment and intense pain at the extraction site in ap-
proximately 3% of all patients(32,33).

Knee surgery

Localised CPSP with a neuropathic component has been 
seen in knee prostheses or arthroscopy of the knee in 
11.4-44.4% of all cases(34).

Knee prosthesis

There is evidence that 30% of all patients with osteoar-
throsis suffer central sensitisation symptoms(35,36).

In 2011, Hochman(37) suggested that 25% of all patients 
with knee osteoarthrosis present symptoms of neuro-
pathic pain. Patients with intense pain for over 12 months 
have poorer postsurgical outcomes(38).

In 1999, Fortin(39), after studying 220 joint prostheses (in-
cluding total hip and total knee replacements), suggested 
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that patient baseline pain and function is the best predic-
tor of pain and function 6 months after total hip or knee 
replacement surgery. In addition, advanced functional loss 
due to osteoarthrosis of the hip or knee was associated 
to poorer outcomes at 6 months. The patients with poor-
er preoperative function remained significantly worse after 
the operation. The poorer the preoperative functional sta-
tus, the poorer the postoperative functional status.

Following total knee replacement surgery, the preva-
lence of chronic pain is 22-44%, with the pain being of 
neuropathic characteristics in up to 20% of the cases(40,41).

Recent cohort-based studies have yielded similar re-
sults, with 16-33% of all patients reporting chronic pain 
after total knee replacement surgery(41).

Arthroscopy of the knee

In 1998, Small(42) described four cases of reflex sympathetic 
dystrophy (type I CRPS) out of 10,262 arthroscopy procedures.

In 2008, Rosseland(43) estimated the prevalence of 
chronic pain after knee arthroscopy in both genders to 
be approximately 30%, with the pain being moderate to 
intense in 10% of the cases.

Shoulder surgery

In 2012, Desai et al.(44) concluded that preoperative pain 
and expected postoperative pain are predictors of actual 
postoperative pain.

Shoulder arthroplasty

The type of diagnosis, the type 
of prosthesis, previous shoulder 
surgeries, patient age and the 
Short Form-36 Health Survey 
(SF-36) and Disabilities of the 
Arm, Shoulder and Hand (DASH) 
scores have been regarded as 
predictors of the chronification 
of postsurgical pain(45).

A 22% prevalence of chronic 
pain beyond 1-2 years has been 
reported, with a 4-13% preva-
lence of neuropathic pain fol-
lowing shoulder arthroplasty. In 
turn, chronic pain is more fre-
quent following fracture (29%) 
than in the context of osteoar-
throsis (16%), while the preva-
lence of neuropathic pain is es-
timated to be similar(46,47).

Increased patient sensitivity to preoperative pain 
(lower pain threshold and greater pain under resting con-
ditions) implies poorer functional recovery and greater 
postsurgical pain(48).

Rotator cuff rupture

In 2019, De Boer reported that patients subjected to rota-
tor cuff repair suffer more pain than patients undergoing 
other types of surgeries in that anatomical region, and 
even pointed to the female gender and subacromial de-
compression with distal resection of the clavicle as signif-
icant risk factors for intense postsurgical pain. This author 
therefore postulated that different protocols are needed 
according to the type of patient and the type of surgery(49).

Preoperative pain control is of clinical relevance in pa-
tients subjected to arthroscopic rotator cuff repair(50).

In a cohort study published in 2021, Rizvi(51) concluded 
that the magnitude and frequency of preoperative pain 
are the most important factors conditioning postoperative 
pain after arthroscopic surgery for rotator cuff rupture.

A total of 15.8% of all patients with complete rupture of 
the rotator cuff suffer neuropathic pain — the latter being 
related to the pain VAS score of the last four weeks and 
increased degree cuff rupture(52).

Prevention

The evidence on prevention is still limited: the long-term 
benefit of preventive-perioperative analgesia has not 
been consistently demonstrated(8).

Prevention is applied at three levels (Figure 1): preop-
erative, perioperative and postoperative(53).

Does the patient
have preoperative
risk factors for the
development of CPSP?

Does the patient have
preoperative pain?

Does the surgery pose
a high risk of CPSP?

Does the postoperative
pain last longer than
normal?

Is the acute
postoperative pain
adequately controlled?

• Female gender
• Young adult
• Psychosocial predisposition
• Pre-existing chronic pain

Active management of
preoperative pain

• Perform less extensive
 surgery
• Prevent nerve damage
 during surgery

Identify the cause and type of
pain, and treat accordingly

Effective postoperative
pain control

• Preoperative counselling
• Apply preventive measures

• Patient-controlled analgesia
• Nerve blocks
• Neuroaxial analgesia

Adopt preventive measures:
gabapentinoids, NMDA antagonists,
clonidine, lidocaine, multimodal analgesia

• Early psychological support
• Pharmacological treatment
• Interventional measures

• Patient-controlled analgesia
• Multimodal analgesia (acetaminophen,
 NSAIDs, opioids, local anaesthetics,
 nerve blocks, gabapentinoids, NMDA
 antagonists, etc.)

Figure 1. Flowchart on the prevention of chronic postsurgical pain (CPSP). Modified from 
Thapa, 2018.



Postoperative neuropathic pain in traumatology

Rev Esp Artrosc Cir Articul En. 2022;29(2):143-55148

Preoperative actions

• Preoperative pain control: Karanikolas et al.(54) used 
optimised perioperative epidural analgesia in 65 patients 
subjected to lower limb amputation. Patient-controlled 
analgesia (PCA) was started 48 hours before the operation, 
and continued for another 48 hours after the operation, 
compared with the patients that received convention-
al analgesia and general anaesthesia. The incidence of 
phantom limb pain after 6 months decreased significantly.

• Reduce inflammation.
• Improve the blood count.
• Control overweight.
• Increase muscle tone.
• Control anxiety.

Intraoperative actions

• Control preventive ischaemia.
• Neuroaxial analgesia — peripheral nerve blocks. The 

use of preventive analgesia (which affords pain control 
throughout the perioperative phase, thus blocking the 
harmful stimulus during this painful period) instead of 
intraoperative analgesia has also shown benefits in the 
prevention of CPSP(55,56).

A study compared three analgesic techniques follow-
ing thoracotomy: thoracic epidural analgesia started pre- 
and intraoperatively (with patient-controlled epidural 
analgesia administered preoperatively in both cases) and 
patient-controlled intravenous analgesia with morphine, 
started after surgery. Chronic postsurgical pain decreased 
significantly 6 months after the operation with the use of 
thoracic epidural analgesia started preoperatively(57).

• Correct incision. Extensive approaches should be 
avoided as far as possible, minimising tissue damage. 
Nevertheless, arthroscopic surgeries are still able to cause 
CPSP as a result of nerve damage (e.g., branches of the 
saphenous nerve during knee arthroscopy), since it is not 
always possible to avoid such damage, due to the prox-
imity of the nerves to the access route or bone structure.

• Preservation of soft tissues, precise surgical approach.
• Avoidance of excessive electrical scalpel use.
• Saws in good condition.
• Avoidance of excessive distraction of the different 

tissue levels.
• Intraoperative infiltration: the intraarticular injection 

of local anaesthetics during arthroplasty and joint surger-
ies may be effective in securing improved postoperative 
pain control. Wound infiltration with local anaesthetics 
following iliac crest bone graft harvesting has been re-
ported to decrease chronic iliac bone pain over four years 
of follow-up(33). Even so, wound infiltration affords only 
brief pain relief, without influencing the risk of developing 
chronic pain(58).

• Surgeon experience: centres with surgeons undergo-
ing training usually have higher chronic pain rates(59).

• Duration of surgery: operations that last over three 
hours are associated to increased CPSP(55,57).

• Control of intraoperative acute pain: neuroplasticity 
(spinal sensitisation) after trauma may transform acute 
pain into chronic pain if not adequately dealt with. This 
situation can be prevented through exhaustive treatment 
of the acute pain(33).

The use of intravenous lidocaine and perioperative 
EMLA cream has been found to reduce the incidence of 
chronic pain following mastectomy, with no significant im-
pact in cases of acute pain(58).

Karanikolas(54) recorded no difference in the incidence 
of chronic phantom limb pain following amputation with 
epidural analgesia during the perioperative period, com-
pared with the use of patient-controlled opioid analge-
sia during that same period. Therefore, good pain control 
during the perioperative period seems more important 
than the technique used to achieve pain control.

The best strategy is multimodal analgesia during the pe-
rioperative period for the management of acute postoper-
ative pain(60). By acting via different mechanisms, the drugs 
can control pain more effectively than when a single drug is 
used, since they modulate the pain signals at various points 
over the nociceptive pathway. Multimodal pain treatments 
can include combinations of gabapentin, non-steroidal an-
ti-inflammatory drugs (NSAIDs), acetaminophen and region-
al anaesthesia with the conventional analgesic technique(60). 
Very few studies have been carried out to date in traumatol-
ogy on the effects of multimodal analgesia upon CPSP.

Postoperative actions

• Control of acute postoperative pain: the intensity and 
persistence of acute postoperative pain is the strongest 
predictor of the appearance of chronic pain(29,61,62).

The persistence of postoperative pain after weeks 1-6 
is related to the presence of CPSP three months after the 
operation, though the incidence gradually decreased from 
6 months to one year postsurgery. All this is related to 
peripheral sensitisation and central sensitisation.

• Early mobilisation (< 24 hours).
• Detection of complications.

Psychological intervention

Depression, psychological vulnerability, stress and a late 
return to work are risk factors for CPSP(63). Patient cata-
strophising of pain is sometimes related to a decrease 
in CPSP, perhaps because of the early search for medical 
help12: Patients with negative conceptions about opioids 
have a greater risk of suffering CPSP(60).
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Adequate preoperative information, as well as discus-
sion of the individual expectations, may alleviate stress 
and help prevent CPSP. Thus, intervention before and after 
surgery and the screening of psychologically vulnerable 
patients may help prevent chronic pain(55).

Preventive drug treatment

Different treatments have been evaluated for preventing 
chronic postsurgical neuropathic pain. A Cochrane re-
view(64) in 2013 reported on the evidence in the treatment 
of CPSP and concluded that: "Additional proof is need-
ed from better, well designed large-scale trials to ensure 
more rigorous evaluation of the drug interventions for 
the prevention of chronic pain after surgery. In addition, 
the available evidence does not support the efficacy of 
gabapentin, pregabalin, non-steroidal anti-inflammatory 
drugs, intravenous corticosteroids, oral N-methyl-D-as-
partate (NMDA) blockers, oral mexiletine, intravenous 
fentanyl, intravenous lidocaine, oral venlafaxine or in-
haled nitrous oxide for the prevention of postoperative 
pain".

Subsequent studies have positioned the use of the 
different drugs.

Gabapentin and pregabalin

Mishriky(65) published a systematic review and meta-anal-
ysis in which perioperative pregabalin was associated to 
a significant reduction of opioid use after surgery, and to 
a significant decrease in the incidence of pain at 6 and 12 
months.

The result of gabapentin and pregabalin is considered 
to be due to the preventive analgesic effect afforded by 
the gabapentinoids(66). However, a recent review of 18 ran-
domised controlled trials with published and non-pub-
lished studies concluded (with a moderate level of evi-
dence) that pregabalin is unable to reduce the incidence 
of CPSP at three months, though it may influence the inci-
dence of CPSP with a neuropathic component(67).

Antidepressants

Because of the heterogeneity of the published studies, no 
conclusions can be drawn regarding the capacity of an-
tidepressants to prevent CPSP. Wong(68) examined three 
trials involving the use of venlafaxine, duloxetine and es-
citalopram, and only documented positive outcomes with 
venlafaxine. In 2019, Koh(69) concluded that perioperative 
duloxetine could improve the quality of recovery and re-
duce the development of CPSP in patients with preopera-
tive central sensitisation.

N-methyl-D-aspartate (NMDA) receptor antagonists

Different studies have demonstrated the usefulness of a 
perioperative subanaesthetic dose of ketamine for pre-
venting phantom limb pain(25).

Ketamine appears to be the drug offering the most 
consistent positive results in terms of preventive anal-
gesia(60). The perioperative use of intravenous ketamine 
has been shown to be useful in terms of prevention, par-
ticularly in highly painful procedures such as orthopaedic 
surgery(70).

The use of other NMDA antagonists such as meman-
tine has not been established to date, though pain relief 
does not seem to be maintained long enough to prevent 
CPSP(25,55).

Alpha-2 agonists

An example of such drugs is clonidine. Few studies have 
focused on the prevention of CPSP, though this drug could 
play a role in view of its anti-inflammatory and anti-sen-
sitising effects(71).

Lidocaine

Lidocaine is used as a local aesthetic in perineural injec-
tions, and its intravenous administration for the manage-
ment of chronic pain is also increasing, as well as periop-
erative use for reducing acute postoperative pain. In 2013, 
a Cochrane review(64) was unable to draw conclusions on 
the effects of lidocaine in this regard. Posteriorly, in 2018, a 
new review concluded that continuous wound infiltration 
can reduce CPSP in the context of bone graft harvesting 
from the iliac crest(72). However, further studies are needed 
before its use can be recommended for the prevention of 
CPSP in other areas.

Non-steroidal anti-inflammatory drugs (NSAIDs)

Although NSAIDs offer beneficial effects in relation to 
acute pain, reduce the need for opioids, and are believed 
to reduce secondary hyperalgesia and central sensitisa-
tion, their effects upon CPSP have not been demonstrated 
in any of the multiple studies published to date. The use 
of ibuprofen for the prevention of chronic pain following 
hip replacement surgery has not shown any significant 
decrease in the incidence of CPSP(73).

The role of acetaminophen has not been clarified to 
date, since no randomised controlled trials have been 
made to assess its effect in preventing CPSP — though its 
use currently forms part of the integral multimodal man-
agement of perioperative pain.
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Reuben(74) studied 200 patients subjected to anterior 
cruciate ligament surgery administering acetaminophen 
(1 g) and celecoxib versus placebo during 1-2 hours before 
the operation together with intraarticular analgesics, and 
found the control subjects to develop more femoropatel-
lar complications, including anterior knee pain and CRPS, 
among others, 6 months after surgery. Later, however (in 
2009) this study was shown to include fraudulent data.

Corticosteroids

In view of their anti-inflammatory effects, and knowing that 
the development of chronic pain implies neuroinflamma-
tion, corticosteroids could prove promising for the preven-
tion of CPSP. In 2009, Bergeron recorded no differences in 
CPSP on administering 40 mg of dexamethasone before to-
tal hip arthroplasty(75). A randomised, prospective study in-
volving one year of follow-up evaluated the use of 16 mg of 
intravenous dexamethasone after lumbar discectomy, and 
documented a significantly higher pain score in the dexa-
methasone group — though there were no differences in pa-
tient-reported work capacity, disability or health(76). A recent 
meta-analysis published by Zhu(77) has estimated that the 
intravenous administration of a single dose of dexametha-
sone before total knee replacement surgery is probably ef-
fective and safe in reducing postoperative pain, opiate con-
sumption and the risk of nausea / vomiting after surgery.

Opioids

Opioids are the analgesics of choice for intra- and postop-
erative analgesia in situations characterised by moderate 
to intense pain, and since intense postoperative is a risk 
factor for CPSP, these drugs may contribute to prevent the 
latter. Good pain control with opioids is important for the 
prevention of CPSP, despite the known risk of hyperalgesia 
(remifentanil)(54).

Other drugs

Few studies can be found on the use of dextrometho-
rphan, mexiletine and nitrous oxide, and the reported ef-
fects upon CPSP are moreover variable(64). It is therefore 
not possible to recommend the use of these drugs for the 
prevention of CPSP.

Diagnosis and differential diagnosis

As always, a detailed case history and physical examina-
tion are very important for defining the type of pain. A 
differential diagnosis must be established with the pain 

present during the preoperative period, the postoperative 
complications (including particularly infections), or recur-
rence of the primary disease condition.

Over 50% of all patients with CPSP suffer neuropathic 
pain, and the rest present nociceptive (somatic or visceral) 
pain. All the pain components must be detailed in order to 
afford correct treatment. During the preoperative and early 
postoperative period, the patient must be informed about 
the possibility of developing CPSP. Those patients who de-
velop CPSP, and their relatives, are to be informed about 
the prognosis, management plan and rehabilitation. The 
patients in turn are to be implicated in the strategies for 
self-care and return to normal activities of daily living.

Treatment

Non-pharmacological treatment

Changes in lifestyle

Physical therapies (massages, physiotherapy and acu-
puncture) can lessen the pain, though only temporarily. 
All such treatments are to be applied within the context of 
no pain or controlled pain.

Rest or the limitation of activity is not advised, since it 
may result in poorer functional outcomes(53).

Psychological therapy

Both behavioural therapy (based on reinforcement prin-
ciples, focusing on modifying responses to maladaptive 
behaviours and — in the case of chronic pain — behav-
iours consisting of open expressions of pain, distress and 
suffering)(78) and cognitive-behavioural therapy (not fo-
cused on eliminating pain but on improving physical and 
emotional function despite the pain)(79) are useful for the 
management of CPSP(80-81).

In 2006, Brox(82) carried out a randomised study of pa-
tients with CPSP following disc hernia surgery, comparing 
the effectiveness of lumbar fusion with subsequent trans-
pedicular screw fixation versus cognitive intervention and 
exercises. Surgery versus combined cognitive intervention 
and exercise showed similar effectiveness in the manage-
ment of pain. In 2002, Cohen(83) reported that intense exer-
cise associated to cognitive-behavioural therapy is useful 
for dealing with back pain of different origins, including 
back pain manifesting after surgery.

Pharmacological treatment

Few studies can be found on the use of drugs to treat 
CPSP without a neuropathic component, and most of the 
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recommendations have been extrapolated from data cor-
responding to other types of chronic pain, particularly 
neuropathic pain.

Thus, use is made of anticonvulsants (gabapentin and 
pregabalin), tricyclic antidepressants (amitriptyline and 
nortriptyline), serotonin — noradrenaline reuptake inhibi-
tors (duloxetine and venlafaxine), topical lidocaine or first 
line treatment with topical capsaicin.

Paracetamol, NSAIDs and weak opioids (tramadol and 
codeine) can be used in accordance with the severity of 
the symptoms.

Potent opioids are to be used with caution, duly as-
sessing the risks and benefits. Other drugs that may be 
useful are ketamine, muscle relaxants, clonidine and in-
travenous lidocaine infusion.

Based on a retrospective analysis of case reports, a 
meeting of 44 pain specialists from 17 countries conclud-
ed that CPSP associated to localised and superficial pain, 
and allodynia, showed a positive response to 5% lidocaine 
dressings(84).

An observational study of patients with posttraumatic 
and postoperative localised neuropathic pain (LNP) also re-
vealed a significant decrease in pain and of the painful are-
as following treatment in the form of lidocaine patches(85,86).

The use of topical 1% amitriptyline associated to 0.5% 
ketamine for the treatment of neuropathic pain — includ-
ing CPSP — appears promising(87).

An open-label prospective study involving a 2% am-
itriptyline and 1% ketamine combination cream applied 
during 6-12 months evidenced significant pain relief, with 
long-term patient satisfaction and minimal side effects(88).

Interventional treatment

Nerve blocks, neuroaxial blocks and sympathectomies 
have been considered.

Pain relief has been observed with epidural injections 
for lumbar or cervical postoperative syndrome(89), though 
effectiveness was only recorded with combined epidural 
corticosteroid and local anaesthetic injections — not with 
isolated individual drug injections(90,91).

Axillary brachial plexus block with patient-controlled 
analgesia is useful for treating type I CRPS manifesting 
after surgical release in patients with carpal tunnel syn-
drome(92).

Phenol injections or radiofrequency ablation in the 
neuroma and dorsal root ganglia are useful in application 
to stump pain and phantom limb pain(93,94).

When other options fail, coagulation of the dorsal root 
entry zone (DREZ) and motor cord stimulation have been 
shown to be useful. Radiofrequency based percutaneous 
partial rhizotomy, and pulsed radiofrequency applied to 
the ganglia of the dorsal root with those of the intercos-
tal nerve also prove useful. Ablation and pulsed radiofre-

quency, transcutaneous electrical nerve stimulation and 
mirror therapy can offer benefits for patients with phan-
tom limb syndrome(95).

Spinal cord stimulation has shown promising results 
in application to phantom limb pain(96). It is also effective 
for the treatment of neuropathic pain of the upper and 
lower extremities following neck or spinal surgery, and in 
type I CRPS(17).

Surgical treatment

No relevant information is available in orthopaedic sur-
gery or traumatology. Based on publications correspond-
ing to other surgical fields, surgical resection of the neuro-
ma and retraction of the nerve in muscle planes appears 
to be useful in post-mastectomy patients(97). Repositioning 
the nerve in a protected location and helping it to grow by 
means of a graft may also be useful(94,95).

Likewise, an autologous adipose tissue graft at the 
dermal-hypodermal interface in the area of the painful 
scar proves useful(98).

Scar resection in inguinal hernia may also help to al-
leviate pain after surgery, in the same way as the removal 
of material (mesh)(99).

The recurrence of CPSP after such surgeries cannot be 
ruled out; therefore, the adoption of preventive measures 
is crucial, including effective perioperative information and 
treatment of the pain. These references based on other areas 
in which nerve damage occurs may serve as a guide and en-
courage the conduction of specific studies in traumatology.

Multidisciplinary teams are required to adequately 
address the complex process of chronification of post-
surgical pain with a high incidence of neuropathic pain, 
including not only biological factors but also psychosocial 
aspects(100,101).

Conclusions

It can be concluded that large scale prospective studies 
with detailed multifactorial pre-, intra- and postoperative 
evaluations are needed to improve our understanding of 
the aetiology and prognosis of CPSP(8).

At present, given the limited knowledge regarding ef-
fective treatment, interventions targeted to the risk fac-
tors could improve the incidence of CPSP, as described 
by Thapa(53) in 2018. Individualised prevention in patients 
at high risk of suffering chronification could increase the 
success of the preventive measures.

In relation to the adequate evaluation and manage-
ment of these risk factors, multidisciplinary teams are 
required to characterise the experience of postoperative 
pain in each individual patient and examine the pain that 
manifests during his or her functional activity. On the oth-
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er hand, it is important to assess the magnitude of the in-
flammatory component and the neuropathic component 
of CPSP in order to guide multimodal treatment.
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