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Painless complex regional pain syndrome: a paradoxical case report
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Objective: We present a case of a condition that is most likely to be complex regional pain syndrome (CRPS) type 1 in a young male patient with an atypical presentation.



Case description: A 32-year-old male patient admitted to the outpatient department reported slow progressive complaints that included foot weakness, abnormal posture, edema, and temperature and skin discoloration of the affected leg. A wide range of instrumental studies revealed little-to-no abnormalities that could explain the symptoms. Thus, the diagnosis of exclusion remains CRPS. However, the patient did not experience pain, which is necessary for the diagnosis of CRPS.



Discussion: There are several cases in the literature describing the condition that is very similar to CRPS, but without pain syndrome. Since CRPS is a rare condition, and the exact mechanisms of its pathogenesis are not fully understood. It is not possible to conclude whether these cases represent an atypical manifestation of CRPS or a similar condition with different underlying pathophysiology. CRPS should be included in the differential diagnosis in cases where all other clinical features of CRPS, except pain, are present.
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Introduction

Complex regional pain syndrome (CRPS) is a condition characterized by the coexistence of prolonged and disproportionate to primary trauma pain and autonomic disorders (1). Afflicted persons living with CRPS experience abnormal pain, which places a heavy physical and psychological burden on them (2). Other obligatory symptoms include sensory abnormalities, changes in skin color, temperature, hair and nail growth, sweating and/or swelling of limbs despite the fact that any body part can be affected (3). The condition is remarkably rare, affecting 6.28–26.2 per 100,000 person-years. Several risk factors have been associated with the development of CRPS, including injuries—particularly to the foot—smoking, poor peripheral circulation, diabetes, autoimmune disorders, and a history of nerve damage (2). CRPS is more commonly diagnosed around the age of 40–50, but it can occur at any age, and women are most likely to be affected (4). There are two main types of CRPS: more prevalent CRPS type1 related to any soft tissue trauma, and CRPS type 2 related to an injury of a specific nerve, though both types are treated similarly (1). Also, there have been described cases with no history of previous trauma at all, in which the patients developed the same disabling conditions (5).

The pathophysiology of CRPS is still not fully understood. It is considered to involve simultaneous malfunctioning of both central and peripheral nerve systems (3). CRPS is characterized by a cascade of complex interactions, such as inappropriate tissue inflammatory response to injury, abnormal sensitization of the peripheral and central nervous systems along with accompanying autoimmune and autonomic dysfunction. It is also thought that hereditary and psychological factors may contribute to the development of CRPS (4).

The Budapest Criteria, which have remained relevant for many years, are the gold standard for the clinical diagnosis of CRPS (2, 6). The diagnosis is made clinically because no single confirmatory test can support CRPS (3). A history of recent trauma and a thorough examination can give clues. Nerve conduction studies (NCS) and electromyography (EMG) can detect most nerve injuries associated with CRPS type 2, but the results of these studies would be normal for CRPS type 1, although they are extremely difficult to perform in patients with severe pain syndrome. Ultrasound or magnetic resonance imaging (MRI) may reveal underlying nerve and tissue damage, or help rule out other conditions whose symptoms may mimic CRPS.



Case presentation

A 32-year-old male patient was referred to a neurophysiology laboratory for electrodiagnostic evaluation to assess a suspected nerve injury. The case history revealed that six months before the presentation, the patient had sustained a left lower extremity injury secondary to an anti-tank mine explosion during military engagement. Notably, the injury occurred without shrapnel contamination or any penetrating trauma. Immediately following the incident, the patient reported no acute neurological or vascular abnormalities, and no swelling in the affected limb. However, after a two-week observation period in a field hospital, he developed progressive weakness and sensory loss in the left foot, which manifested in the absence of pain. Subsequently, he observed persistent hypothermia and intermittent cyanotic discoloration of the left leg distal to the knee.

Initial therapeutic interventions included self-prescribed food supplements, neuromuscular electrical stimulation and acupuncture, none of which yielded clinical improvement. Three months post-injury, the patient was admitted to a specialized outpatient clinic for comprehensive neurological and vascular assessment (Figure 1A). The patient reported no history of chronic diseases and had not been under continuous medical care previously.


[image: Diagram A illustrating progression of symptoms over six months after initial blunt trauma. Below, image B shows a person's legs from knee to toes, displaying skin discoloration and swelling.]
FIGURE 1
Timeline of clinical evolution (A) and left calf and foot of the patient at examination time (B) six months after the injury.



Neurological assessment

The patient was alert and fully oriented in person, place, and time with normal speech. The neurological assessment revealed muscle weakness with MRC 1 score in the left foot of both dorsiflexion and plantar flexion, the patellar reflexes were symmetric and brisk, but the ankle jerk was absent on the left. There were no signs of any type of sensory loss and pain. Also, there was a pathological positioning with the foot pointed downward and inward. The gait was impaired; the patient dragged his affected leg in a semicircle and used a cane to keep the balance.


Local status

The left leg below the knee was colder than the right. It was also slightly hypotrophic and hypotonic, and the foot was slightly swollen and discolored. The discoloration was more obvious when the patient remained seated with both feet on the floor for some time-in this case the affected foot became cyanotic (Figure 1B).




Diagnostic assessment

Routine laboratory tests revealed no abnormalities, including tests for inflammatory processes such as C-reactive protein and erythrocyte sedimentation rate. The patient presented with one-side foot weakness with no significant sensory disturbances but with obvious vasomotor abnormalities, which necessitated a differential diagnosis in order to exclude CNS disorders, radiculopathy and peripheral nerve damage and also vascular insufficiency.

The results of the imaging and electrodiagnostic studies are summarized in Table 1.



TABLE 1 Imaging and electrodiagnostic studies results.



	Examination
	Result





	Nerve ultrasound
	No abnormality of the left sciatic, tibial and peroneal nerves



	Arterial and venous Doppler ultrasound
	No vascular abnormality



	MRI of the brain
	No evidence of intracerebral abnormalities



	MRI of the lumbar spine
	L5-S1 protrusion without neural compression



	MRI of the skeletal muscles
	diffuse fatty infiltration of the left calf muscles with preserved muscle fibers



	CT-angiography
	Dorsal foot artery occlusion on the left



	Isotope angiography and bone scintigraphy
	Infiltrative inflammatory changes and microcirculation disorder left side from the level of the lower 1/3 of the thigh and below with the preservance of the main blood flow, no bone destruction



	NCS
	Conduction velocities and amplitude for SNAPs and CMAPs were within the normal range, mild increase in distal latencies on the left



	EMG
	No spontaneous activity and no MUAPs were recruited in the left gastrocnemius and tibialis anterior muscles



	Motor evoked potentials (MEPs) using transcranial magnetic stimulation
	No slowing of the signal bilaterally



	Somatosensory evoked potentials (SSEPs) from the tibial nerves
	Cortical P38 peak waveforms were presented bilaterally with the latencies within normal range







MRI of the skeletal muscles revealed diffuse fatty infiltration of the left calf muscles with preserved muscle fibers, which may be consistent with post-contusion changes (Figure 2).


[image: MRI images of the thighs showing muscle anatomy. The top image (A) displays a coronal view with red arrows pointing to specific areas on the left thigh. The bottom image (B) shows a transverse view with a red arrow pointing to a highlighted region on the left thigh. Labels indicate sides and orientation.]
FIGURE 2
MRI scans: coronal T2-weighted images (A) and axial short tau inversion recovery (STIR) images (B) showing diffuse, abnormally high linear signal and reduced muscle volume in the affected leg (red arrows).


Isotope angiography and bone scintigraphy showed infiltrative inflammatory changes and microcirculation disorder left side from the level of the lower 1/3 of the thigh and below with the preservance of the main blood flow. It also showed no bone destruction. The right leg remained unaffected (Figure 3).


[image: Bone scintigraphy showing anterior view in image A and posterior view in image B of a person's lower body. Both images indicate decreased radiotracer uptake in the left leg.]
FIGURE 3
A decreased soft tissue uptake in the left thigh, left calf and left foot visible on the anterior (A) and posterior (B) views on the technetium-99m hydroxydiphosphonate (Tc-99m HDP) bone scan. A well-noted atypical position of the left foot.


Multimodal electrodiagnostic studies were performed using the Keypoint® G4 EMG/NCS/EP Workstation. NCS showed no abnormalities, except for a mild increase in distal latencies on the left due to lower temperature of the affected leg. The conduction velocities were within the normal range, as was the amplitude for both sensory nerve action potentials (SNAPs) and compound muscle action potentials (CMAPs). EMG did not reveal any kind of spontaneous activity as well as no motor unit action potentials (MUAPs) were recruited in the left gastrocnemius and tibialis anterior muscles. However, the EMG assessment of the left biceps femoris revealed no presence of spontaneous activity, with normal MUAP recruitment during muscle activation. Additionally, motor evoked potentials (MEPs) using transcranial magnetic stimulation and somatosensory evoked potentials (SSEPs) from the tibial nerves were performed. MEPs revealed no slowing of the signal. SSEPs were not considered to be abnormal since cortical P38 peak waveforms were presented bilaterally with the latencies within normal range (Figure 4). Interpeak difference is a result of lower temperature of the affected leg regarding the fact that low limb temperature can increase latencies in cortical and spinal components (7).


[image: Two line graphs labeled A and B show EEG waveforms. Both depict the Cz-Fz recording with a marked peak P38. Graph A shows mean latency of 44.8 milliseconds and mean amplitude of -1.52 microvolts, while graph B shows mean latency of 41.8 milliseconds and mean amplitude of -0.71 microvolts. Both mention zero rejections, with different numbers of averages: 257 for A and 235 for B.]
FIGURE 4
Left (A) and right (B) tibial nerve SSEP shows evidence of bilateral ascending somatosensory signal to the primary somatosensory cortex (peak P38).


The patient presented with a history of left lower limb trauma and reported experiencing vasomotor, trophic, sudomotor and motor disturbances in the affected extremity, which correlated with objectively confirmed clinical findings. An extensive diagnostic workup was conducted to exclude alternative etiologies prior to confirming a diagnosis of CRPS. Notably, the clinical presentation lacked pain features.

The patient was discharged with no improvement. However, he was prescribed physical therapy and ankle-foot orthosis in order to improve gate quality and foot positioning. This significantly changed the condition for the better. Not only he managed to walk better, but also his emotional condition improved. Besides he was recommended to attend long-term psychotherapy.




Discussion

In 1993 in a prospective study of CRPS carried out by Veldman et al. (8) of 829 patients 7% did not experience pain, although pain remained among the most common and invariable symptoms along with color differences, temperature differences, paresis and increase complaints after exercise.

In 2003, Eisenberg and Melamed (9) presented 5 cases of patients who developed a full clinical picture of CRPS subsequent to the trauma with the exception of pain. Interestingly, 4 out of 5 patients had a nerve or nerve root injury confirmed with NCS and EMG suggesting that CRPS type 2 could be painless as well. The authors even suggested a special term for this condition—complex regional painless syndrome (CRPLS).

Kumar et al. (10) in 2009 described two cases of CRPS-like changes in the absence of pain in patients after hip surgery. The authors pointed out to relationship between the symptoms and the period of non-weight bearing. In these cases, abnormal sensitization of the peripheral and central nervous systems due to lack of proprioception alongside with an increase in flow mediated dilatation of arteries and a decrease in venous capacitance might contribute to the development of CRPS-like symptoms.

In order to study clinical subtypes of CRPS beyond the classical dichotomy CRPS 1 and 2 subtypes, Bruehl et al. (11) divided 113 patients into 3 separate groups by their clinical presentations: the first group with the prevalence of the vasomotor and motor/trophic changes, the second one with more prominent pain/sensory symptoms and the third was characterized by the presence in all symptom categories such as pain/sensory, vasomotor, sudomotor/edema, and motor/trophic. Based on the study results the authors offered the following CRPS subtypes: a relatively limited syndrome in which vasomotor signs predominate, a relatively limited syndrome in which neuropathic pain/ sensory abnormalities predominate, and a florid CRPS. Regarding the presentation of pain, the patients with so-called florid CRPS displayed significantly fewer signs of pain/ sensory dysfunction than the patients with a relatively limited syndrome which was associated with nerve injury and neuropathic pain. However, the authors noted that reliable pain rating data were not available for analysis, so it is unclear if there were differences in pain severity between the groups.

Even though since 2004, when the Budapest criteria were first developed, there have been made several changes and adaptations, the presence of continuing pain, disproportionate to the inciting event has always been a prerequisite. For patients who have never met the diagnostic criteria fully, there is a special diagnosis of CRPS Not Otherwise Specified.

However, there is no ultimate list of tests and studies that should be performed in case of suggested CRPS. Different diagnostic algorithms suggest variety of options including plain radiography or bone scintigraphy, quantitative sensory testing, bone mineral density, MRI, computed tomography, skin biopsy, three-phase bone scintigraphy, quantitative sudomotor axon reflex, laser Doppler flowmetry, NCS, and EMG (4). The aim of evaluation is to exclude other vascular disorders and range of neuropathies that could cause similar symptoms.

In the present case, comprehensive neurophysiological assessment played a key diagnostic role, despite the patient's atypical clinical manifestations. NCS and EMG provided crucial insights into the functional integrity of peripheral motor and sensory axons, revealing no evidence of axonal degeneration or demyelination. MEPs and SSEPs confirmed preservation of corticospinal tract integrity and dorsal column-medial lemniscus pathway function, respectively, thus ruling out central nervous system lesions. These findings demonstrated intact neural transmission across both central and peripheral pathways, effectively excluding neuropathies or spinal cord lesions as primary etiologies. Concurrently, vascular evaluation has become an important diagnostic component, given the prevalence of vasomotor abnormalities (e.g., temperature asymmetry, cyanotic skin coloration) and motor deficits in the clinical picture. Non-invasive vascular studies, including Doppler ultrasonography and isotope angiography, were employed to assess peripheral blood flow dynamics and identify potential microvascular dysfunction or autonomic dysregulation. The integration of neurophysiological and vascular data proved instrumental in narrowing the differential diagnosis, distinguishing between post-traumatic neurovascular complications (e.g., complex regional pain syndrome), non-compressive mononeuropathies, and ischemia-mediated tissue injury. This multimodal approach highlights the need to synthesize functional neurodiagnostic findings with hemodynamic profiling to elucidate the pathophysiological interplay between neuronal integrity and vascular homeostasis in blast injury without direct tissue penetration.

It should be mentioned though that the latest studies of CRPS are dedicated to the possibility of using different biomarkers for diagnosing and prognostication of CRPS. Thus, the systematic review by Lopes et al. (12) demonstrates the key role of cytokines (most frequently IL-6 and TNF-α), autoantibodies and immune cell infiltration that may contribute in CRPS diagnostic assessment.

Another important point is that pain management plays a major role in the treatment of CRPS and, when successful, can provide significant relief for the patients. Although pain management in CRPS is still a challenging task, there are not so many pharmacological options for other debilitating symptoms such as vasomotor and sudomotor disorders as RCTs show little efficiency of different approaches so far (13, 14). Physical and occupational therapy as well as psychological support remain the milestones of CRPS treatment.



Conclusion

Despite CRPS being a very rare condition, it is important to remember that there is a possibility of its atypical presence with no actual pain syndrome. These paradoxical cases are not relevant to the existing diagnostic criteria, which can lead to delay in starting treatment. Further research into the pathophysiology of CRPS and related conditions is needed to explain the diversity in clinical presentation of this condition.
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