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Iatrogenic hand trauma in institutionalized brain-injured patients: About 2 cases
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Introduction

The prevalence of patients suffering from a brain injury is on the rise [START_REF] Mirski | Impact of a neuroscience intensive care unit on neurosurgical patient outcomes and cost of care: evidence-based support for an intensivist-directed specialty ICU model of care[END_REF]. There are no less than 1.4 million institutionalized elderly people in 2020 in the USA alone, of which, 1/5 would develop spasticity [START_REF] Gill | Prevalence of Spasticity in Nursing Home Residents[END_REF]. Among the latter, fractures caused by falls are very frequent [START_REF] Haga | Falls in the institutionalized elderly in Japan[END_REF]. The main location of these fractures is the femur [START_REF] Gifre | Incidence of skeletal fractures after traumatic spinal cord injury: a 10-year follow-up study[END_REF]. After a stroke, upper limb fractures represent 27-36% of all fall-related injuries [START_REF] Ramnemark | Fractures after stroke[END_REF], including 7.2% in the wrist and hand [START_REF] Haga | Falls in the institutionalized elderly in Japan[END_REF]. However, no articles in the literature report the slightest case of iatrogenic dislocation of the fingers in institutionalized brain-injured patients.

With these two clinical cases, the objective of this work was to draw the attention of caretakers to the risk of iatrogenic trauma related to improper handling of the fingers when opening patients' hands.

Clinical Cases

The first clinical case is that of a 97-year-old patient, living in a nursing home and dependent on others for the basic activities of daily living (ADLs).

The patient was presented to the hand emergency department for a "chronic wound" of the left thumb on a nonfunctional and retracted hygienic hand. Upon questioning the patient and the nursing home nurse, the date of onset and the mechanism of the injury could not be specified.

On examination, there was a skin defect from the volar aspect of the interphalangeal (IP) joint of the thumb, with an oozing, painless, proliferative scariform aspect (Fig. 1a &b). The X-ray showed a dorsal dislocation of the IP joint (Fig. 1c). A bacteriological sample was taken, which revealed a multisensitive Staphylococcus aureus.

It was a chronic open dorsal dislocation of the left thumb's IP joint. The nursing home medical records did not mention any trauma or fall. We, therefore, assumed that the mechanism of injury was iatrogenic and consisted of a forced hyperextension of the distal phalanx of the thumb to open the patient's hand during grooming.

From a therapeutic point of view, several options were considered: shortening arthrodesis, tenotomy of the flexors, and trans-IP joint amputation. Given the septic risk and the lack of functional use of the hand, it was decided, after a mutual agreement with the patient, to perform a trans-IP amputation of the thumb. The postoperative consequences were simple.

The second clinical case is that of a 64-year-old tetraparetic female who is institutionalized in a functional rehabilitation center. The patient suffered a ruptured intracranial aneurysm in 2013, which left her in a chronic vegetative state and sequelae of spasticity treated by a Baclofen® pump.

The patient was seen at a hand surgery consultation to discuss a surgical indication for hygienic purposes on a non-functional and retracted left hand.

On examination, there was a dry and painless skin defect with bone exposure on the radial aspect of the distal interphalangeal (DIP) joint of the fifth finger (Fig. 2a &b).

It should be noted that, during the preoperative assessment, the patient had an old bilateral femoral neck fracture that had gone unnoticed (Fig. 2c).

It was a chronic open ulnar dislocation of the DIP joint of the left fifth finger. The medical records did not mention any trauma or fall. We, therefore, assumed that the mechanism of injury was iatrogenic and consisted of forced manipulation of the distal phalanx of the finger to open the hand during washing.

Therapeutically, we performed a tenotomy of the extrinsic flexors of the fingers and wrist, as well as a trans-DIP joint amputation of the 5th finger. The postoperative consequences were simple.

Discussion

Fractures in brain-injured patients are common for two reasons: spasticity and osteoporosis.

Regarding the first one, in parallel with the increase in life expectancy linked to the improvement of their emergency care, the quality of life of brain-injured patients decreases because of spasticity, which causes gait disturbances and difficulty with hygiene care [6 Olivier]. In the limbs, spasticity mainly affects the elbow (79%), the wrist (66%), and the ankle (66%) [START_REF] Wissel | Early development of spasticity following stroke: a prospective, observational trial[END_REF].

There are few publications on the treatment of non-functional upper limbs in braininjured patients for several reasons: lack of knowledge of the therapeutic arsenal, difficulty in evaluating the benefit-risk balance of surgery, need for multidisciplinary management, and isolation of patients in institutions [START_REF] Facca | Braun's flexor tendons transfer in disabled hands by central nervous system lesions[END_REF].

Regarding the second reason, brain injury patients have a higher prevalence of osteoporosis than in the general population for several reasons: loss of mobility, vitamin D deficiency, and undernutrition. Osteoporosis increases the risk of fracture, especially in minor trauma such as bed-chair transfers [START_REF] Sezer | Chronic complications of spinal cord injury[END_REF]. There is no recommendation for the prevention and treatment of osteoporosis in these patients, although taking bisphosphonates once a week, started early after spinal cord injury, would prevent bone demineralization. [START_REF] Gilchrist | Alendronate prevents bone loss in patients with acute spinal cord injury: a randomized, double-blind, placebo-controlled study[END_REF].

Two others causes, quite similar, could be considered: an involuntary self-injury against the uprights or protections of the bed and an involuntary self-injury due to a forced grasping and/or tightening try.

While fractures of the lower limb in institutionalized brain-injured patients are regularly the subject of publications [START_REF] Elhassan | Bilateral knee extensor disruption in severe crouch gait[END_REF][START_REF] O'sullivan | The knee kinematic pattern associated with disruption of the knee extensor mechanism in ambulant patients with diplegic cerebral palsy[END_REF], this is not the case with the upper limb and in particular the hand. These two clinical cases allow attention to be drawn to the risk of iatrogenic trauma to the fingers during hand opening maneuvers in these 
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 2 Figure 2.-Chronic open dislocation of DIP joint of the left fifth finger in a 64-year-old