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SUMMARY
We report the first case of a complex regional pain 
syndrome (CRPS) limited to the hallux using the 
Budapest criteria. Limited forms of CRPS are scarce in the 
literature and probably overlooked. There is currently no 
consensus to define these forms. Due to the particular 
metameric topography, common to the hand and the 
foot, we suggest the term ’metameric’ CRPS to describe 
them. A uniform nomenclature would promote future 
research to study its prevalence and specific treatment in 
more detail.

BACKGROUND
Since Sudeck’s description,1 the scientific literature 
has flourished around the intriguing pathology 
known as complex regional pain syndrome (CRPS). 
CRPS is most commonly diagnosed after an ortho-
paedic trauma (0.15% of all such trauma occur-
rences)2 and can lead to a poor rehabilitation 
prognosis and generate significant costs. According 
to the Swiss national accident insurance database, 
healthcare and social costs of CRPS patients were, 
respectively, 13 times and 19 times higher than 
those of patients with similar injuries without 
CRPS.2 CRPS typically affects the extremities 
(hand and foot) and is characterised by persistent 
regional pain, disproportionate to the initial event.3 
The signs and symptoms associated with CRPS are 
defined by the 2010 Budapest criteria along four 
categories: sensory, vasomotor, sudomotor/oedema 
and motor/trophic4 (box 1).

More localised forms of CRPS are rarer, less 
described and probably overlooked. Since the 
1970s, various terms have been used in the literature 
to describe the latter without reaching a consensus 
(eg, partial, radial, focal, segmental or zonal CRPS), 
adding confusion about this condition.5–14 Interest-
ingly, existing literature primarily focused on CRPS 
affecting the hand while localised CRPS of the foot 
has only been described occasionally,6 8 13 14 but 
never since the adoption of the Budapest criteria. 
However, as the foot is the second most common 
location of the typical form of CRPS,15 it seems 
unlikely that these forms are found almost exclu-
sively in the hand. We present the case of a CRPS 
limited to the hallux following a left foot contu-
sion in a 30-year-old man. The purpose of this case 
report is to draw attention to this condition and to 
assess the applicability of the Budapest criteria.

CASE PRESENTATION
A 30-year-old male metalworker was referred to 
our rehabilitation unit in May 2020 for diagnostic 

advice and interdisciplinary care due to persistent 
pain after a contusion of the left forefoot that had 
occurred 5 months earlier. X-rays did not show 
any fracture. The initial treatment consisted of the 
prescription of painkillers, physiotherapy and foot 
orthoses, but did not bring any improvement. Due 
to the persistent pain, he had adopted an avoidance 
step on the heel and the lateral edge of the foot to 
avoid any contact of the hallux with the ground. A 
CT scan showed only mottled osteopenia in the first 
radius of the foot initially suspected to be related to 
the immobilisation. An MRI showed bone oedema 
of the first metatarsal, first phalanx and medial 
sesamoid accompanied by soft tissue swelling 
predominantly on the plantar side interpreted as 
the stigmata of the bone contusion (figure 1).

During our first clinical encounter, the patient 
reported continuous pain (Numerical Rating Scale: 
6/10), sensory disturbances with a neuropathic 
component (DN4: 7/10), changes in temperature 
and colour of the hallux, increased sweating and 
oedema. He described difficulties with moving his 
toes and used crutches to move around, avoiding any 
contact with the forefoot (walking and touching). 
Clinical examination confirmed localised allodynia 
and asymmetry of the hallux temperature on the 
infrared thermometer (33.6°C on the affected site 
vs 32.1°C on the unaffected one), but not the colour 
change. The other signs were not very pronounced, 
but could be objectified: oedema (+1 cm), hypersu-
dation (visually and by touch), decreased range of 
motion (especially for the metatarsophalangeal and 
interphalangeal ray of the hallux) and weakness of 
the flexors and extensors of the hallux.

The presence of unfavourable cognitive and affec-
tive factors in an overweighed and recently immi-
grated patient from the Balkans without professional 
certification were found on questionnaires: high kine-
siophobia and catastrophism (Tampa Scale of Kine-
siophobia (46/68 points) and Pain Catastrophizing 
Scale (27/52)), high anxiety and moderate depressive 
symptoms (Hospital Anxiety and Depression scale (A 
14/21; D: 10/21)). At this stage, the diagnosis of CRPS 
of the foot limited to the first radius of the left fore-
foot was evoked (Budapest criteria 1, 2 and 3 were 
met: box 1). Due to the rarity of this situation and 
in order to fulfil the Budapest criterion 4 (‘there is 
no other diagnosis that better explains the signs and 
symptoms’), we considered it necessary to pursue the 
investigations.

INVESTIGATIONS
As the review of the previous imagery did not bring 
any new elements, the following investigations 
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were ordered. To rule out septic or inflammatory arthritis, we 
conducted a blood test, which proved to be normal, in partic-
ular, no inflammatory syndrome and no alteration of the phos-
phocalcium balance. However, the uric acid level was at the 
upper limit of the reference ranges: 400 μmol/L (range: 210–420 
μmol/L). Electroneuromyography did not show any evidence for 
neurological damage. A three-phase Tc99 bone scintigraphy (BS) 
showed an increased uptake of the tracers on the first metatarsus 
and first toe only in the late bone phase (figure 2). This has been 
interpreted as being compatible with CRPS diagnosis although 
not specific. Given this and after discussion with our rheuma-
tologist colleagues, we proceeded to a dual energy CT-scan16 17 
to look for uric acid crystals. This did not find any arguments 
in favour of a gout or any other microcrystalline arthropathy 
nor area of suspected cortical erosion. There was still a discrete 
speckled demineralisation of the first left metatarsal head and 

toe (figure 3). Finally, in order to complete the assessment, we 
performed an ultrasonography18 of the soft tissues, which did 
not reveal any effusion to puncture or deposits of crystal. Taken 
together, these results allowed us to definitively exclude the 
possibility of the most probable differential diagnosis, an atyp-
ical presentation of gout.

DIFFERENTIAL DIAGNOSIS
A painful condition of the first radius of the foot can be encoun-
tered under many clinical conditions:19 trauma (contusion, 
sprain and fracture), osteoarthritis (hallux rigidus), rheumatic 
diseases (microcrystalline arthritis, spondylarthropathy and 
rheumatoid arthritis), infection (with common germs, but also 
tuberculosis, which exceptionally can cause dactylitis),20 osteo-
necrosis (metatarsal or sesamoid), tumour (metastasis, sarcoma 
and giant cell tumour or osteoid osteoma).21 Neuropathy or 
vascular pathology can also be considered. In our case, all these 
diagnoses could be ruled out. Gout, which can have an atypical 
presentation,22 was the last one. It is important to note that the 
CT, MRI and BS images (figures 1–3) were all compatible with 
the diagnosis finally retained of a localised CRPS even though 
none of them individually could be considered specific enough 
to confirm this diagnosis.

Box 1  Budapest criteria (2010 version) (adapted from 
Harden et al)4

Budapest criteria
1.	 Continuing pain, which is disproportionate to any inciting 

event
2.	 At least one symptom in three of the four following 

categories:
Sensory: reports of hyperesthesia and/or allodynia

Vasomotor: reports of temperature asymmetry and/or skin 
colour changes and/or skin colour asymmetry

Sudomotor/oedema: reports of oedema and/or sweating 
changes and/or sweating asymmetry

Motor/trophic: reports of decreased range of motion and/or 
motor dysfunction (weakness, tremor, dystonia) and/or trophic 
changes (hair, nail, skin)
3.	 Must display at least one sign at the time of evaluation in 

two or more of the following categories:
Sensory: evidence of hyperalgesia (to pinprick) and/or allodynia 
(to light touch and/or deep somatic pressure and/or joint 
movement)

Vasomotor: evidence of temperature asymmetry and/or skin 
colour changes and/or asymmetry

Sudomotor/oedema: evidence of oedema and/or sweating 
changes and/or sweating asymmetry

Motor/trophic: evidence of decreased range of motion and/or 
motor dysfunction (weakness, tremor, dystonia) and/or trophic 
changes (hair, nail, skin)
4.	 There is no other diagnosis that better explains the signs and 

symptoms

Figure 1  (A,B) The forefoot sagittal (A) and axial (B) T1 fat saturation 
injected MRI showed a mottled bone oedema of the first metatarsal 
head and the medial sesamoid, associated with a swelling of the 
surrounding soft tissues, predominantly on the plantar side. The juxta-
articular position at the base of the first metatarsal is particularly 
noticeable, but also at the base of the first cuneiform and navicular 
bone.

Figure 2  Bone scintigraphy, late bone phase, showing uptake of the 
tracers to the plantar side of the left hallux.

Figure 3  The sagittal CT of the foot showed a generalised osteopenia 
of the first toe and a mottled aspect, especially localised on the plantar 
face of the metatarsophalangeal head, the first phalange of the hallux 
and the medial sesamoid bone.
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TREATMENT
Treatments were administered in accordance with actual knowl-
edge on CRPS and neuropathic pain.23 24 Local treatments were 
chosen preferably because of the small area of clinical mani-
festations (first topical lidocaine, topical ketamine and finally 
botulinum toxin injections25). In a second step, bisphosphonates 
(zoledronic acid) and then steroids were also administered.24 
However, none of these attempts resulted in significant thera-
peutic benefits. Because the patient presented many side effects 
after oral and systemic treatment, it was decided to avoid other 
drugs except non-steroidal anti-inflammatory drugs (NSAIDs). 
It was also considered that there was no indication for invasive 
pain management. In parallel, the patient benefited from phys-
iotherapy (graded exercises, walking school and transcutaneous 
electrical nerve stimulation), occupational therapy (desensiti-
sation and motor imagery) and footwear adaptation (adapted 
orthopaedic shoes and plantar insole). Explanations on the 
mechanisms of persistent pain and CRPS were given with an 
interpreter. However, due to the language barrier, low educa-
tional attainment and poor health literacy, this approach was 
limited, as were the opportunities for other therapies, such as 
cognitive–behavioural therapy. Interdisciplinary care lasted 6 
weeks. At this time, the patient was able to walk without a crutch, 
for a limited travel duration (15–20 minutes), but still avoided 
the toe-off walking phase. He reported a moderate reduction in 
pain (20%–30%). It was then decided to continue the follow-up, 
while spacing out therapy sessions at two times a week intervals.

OUTCOME AND FOLLOW-UP
The patient was seen three times with the presence of a family 
member and an interpreter to ensure better communication with 
the medical staff. In the last consultation, in December 2020, the 
patient still described most of the CRPS symptoms. However, 
his reported pain decreased to 3/10, representing a halving of 
the initial stage. NSAIDs were only taken occasionally. Walking 
improved with a duration estimated to be 30–60' depending on 
the day, but always with difficulties with the late toe-off phase. 
The patient said he was gradually returning to a normal daily 
life. Although he reported the persistence of most of the initial 
symptoms, the disappearance of vasomotor signs and oedema/
sudation has been confirmed, but not for moderate sensory and 
light motor signs. The persistence of the latter (discrete weak-
ness and slightly reduced toe mobility) can be also interpreted 
as a manifestation of well-documented kinesiophobia and fear 
of pain.

DISCUSSION
Several lessons can be learnt from this case. First, CRPS of the 
foot with a limited extension even if rarely cited, does indeed 
exist and should be included as a differential diagnosis, partic-
ularly in the case of localised and persistent pain after trauma. 
The fact that today there is such a limited recording of CRPS 
affecting the foot in the literature6 8 13 14 26 may lead clinicians 
to overlook this diagnosis. Even for classical forms of CRPS, a 
recent study has shown that foot localisation is an independent 
factor in diagnostic delay.27 Given that the foot is the second 
most frequent location for typical CRPS,15 and that the preva-
lence of localised CRPS in the hand is estimated at 12%,11 we 
recommend that future studies should look further into preva-
lence of localised CRPS of the foot.

Second, the Budapest criteria28 also appear applicable for this 
localised form of CRPS. To our knowledge, it is the first descrip-
tion of a CRPS localised on the hallux since the validation of 

the Budapest criteria in 2010. But before that, the last case dates 
back to 1990.14 Due to a limited extension of clinical signs (ie, 
localised only in the hallux), these forms require a very careful 
clinical examination to avoid misdiagnosis or delay. Once 
recognised, a rigorous differential diagnosis approach, to avoid 
the other pitfalls frequently encountered (ie, overdiagnosis of 
the CRPS29), must be chosen. It should also be remembered that 
although no imagery can be considered as specific,30 the find-
ings on CT, MRI and BS were all compatible with this syndrome 
(figures 1–3). Imagery, which is infrequently emphasised in the 
literature on CRPS, was a key factor in our case to exclude other 
possible clinical conditions and comply with the necessary Buda-
pest criterion 4 (box 1).

Prognosis of this localised form of CRPS needs to be clarified. 
Literature is limited, few authors consider the prognosis to be 
better,6 7 others not.11 A series of 16 partial hand CRPS showed, 
for example, that 50% had not returned to work 4–9 years after 
the precipitating event.11 Prognosis is also related to the impor-
tance of overprotective psychological responses (avoidance of 
movement and avoidance of pain) to cope with the perception 
of a threat of tissue damage,31 as observed here. Negative illness 
perception and specifically attributing more symptoms to CRPS 
was also recently related to greater pain intensity and reporting 
of higher disability.32 Taking a step back, as we try to under-
stand why the patient’s recovery has taken longer than expected, 
we can point to several factors, which probably played a role 
in the unfavourable prognosis and evolution. It is interesting 
to note that the non-pharmacological treatments, typically the 
most suitable options with maladaptive coping strategies, were 
the only ones that brought some benefit in our case. In addition, 
contextual factors, such as linguistic and cultural background, 
were undeniable barriers here. Involving community interpreters 

Patient’s perspective

This pain, even though localised, has slowed me down in all 
my activities, first of all professionally, but also personally and 
socially. Putting a name to what I have, ‘complex regional pain 
syndrome’, has allowed me to move forward even if it hasn't 
made my pain disappear entirely. However, this syndrome is still 
difficult for me to understand. For example, it is still difficult for 
me and my family to understand that doctors talk to me about 
psychological factors associated with pain when I know that 
my pain is in my foot. I agreed to publish this case so that other 
people who find themselves in the same situation as me can also 
benefit from the diagnosis and be able to get on with their life.

Learning points

►► Localised forms of complex regional pain syndrome (CRPS) 
are scarce in the literature, but probably overlooked.

►► The diagnostic of these forms can be retained after having 
fulfilled the Budapest criteria and eliminating any other 
differential diagnosis.

►► These localised forms of CRPS, both for the hand and foot, 
show a metameric topography.

►► We propose the term ‘metameric’ CRPS in order to have a 
more consensual designation.

►► The treatment must be multimodal and pluridisciplinary while 
ideally taking into account the biopsychosocial factors related 
to chronic pain even if it is localised.
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and the family whenever possible are important to try to reduce 
them.

Finally, this localised form does not present a true consensual 
designation. The distribution of symptoms and signs followed 
a metameric distribution as it is also the case with the hand.11 
Some authors suggest the role of innervation in this particular 
distribution, which can affect from 1 to 3 digital rays of the 
hand.33–35 This finding could help to choose the best way to 
simply describe this syndrome. A ‘metameric’ CRPS could be the 
best choice, as all the other terms used to date (partial, radial, 
focal, segmental or zonal) can be confusing and may contribute 
to the lack of knowledge about this syndrome.

Finally, the interest of this case report lies in drawing the 
physicians’ attention to the existence of these discrete forms of 
localised CRPS of the foot, which may be underestimated by the 
lack of awareness and the absence of consensus to define them. 
With a consensual name, more studies should look into its prev-
alence and specific treatment.
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