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Abstract
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A 26-year-old man presented with progressive pain in the right groin. Since one year, he also experienced mental slowing, a weaker voice, 'shaking hands' with decreased dexterity. He denied abdominal pain, nausea or vomiting. Medical history included a gunshot wound in his right thigh two years earlier, which was left untreated. General physical examination revealed painful and restricted movements of the right hip in all directions. Abdominal investigation was normal. Upon neurological examination he was bradyphrenic, with a frontal dysexecutive syndrome. There was a symmetrical postural, action and intention tremor of the hands, but no rest tremor (an accompanying video is available upon request). In addition, he showed polyminimyoclonus and dystonic posturing of the hands, as well as a slight cogwheel rigidity of the arms. His gait was bradykinetic, with small steps, a stooped posture, and a bilaterally reduced arm swing. Moreover, his gums showed a remarkable distinct blue discoloration around the teeth (Burton's lines, figure 1A).

Pelvic X-ray showed bullet fragments in the right femoral head at the articular surface with intra-capsular spreading (figure 1B). Cerebral magnetic resonance imaging was completely normal. Laboratory tests revealed a blood hemoglobin of 7.4 g/dl (normal: 13.0-17.2) with a mean corpuscular volume of 79 fl (normal: 85-100) and erythrocyte protoporphyrin of 5892 nmol/l (normal: < 560). Basophilic staining of the erythrocytes was observed (figure 1C). Iron levels, serum electrolytes, creatinine, liver function and hepatic enzymes were normal.

Based on the combination of parkinsonism, gingival Burton's lines, microcytic anemia with basophilic staining of erythrocytes, porphyria, and persisting bullet fragments in the hip joint, we considered the possibility of chronic lead poisoning. This was confirmed by a high serum lead level of 9.55 µmol/L (normal < 0.72 µmol/L; adult toxicity > 1.93 µmol/L). Surgical excision of the femoral head, capsule and synovial tissue was performed. The articular surface of the femoral head contained a bullet fragment that was 'polished' by movements of the hip (figure 1D). Oral chelating therapy with succimer (2,3"-"dimercaptosuccinic acid) was started after surgery. One week postoperatively, lead levels had decreased considerably to 3.51 µmol/L and further decreased to two 2.5 µmol/L, after two months. Neurological examination after three months revealed only minimal mental slowing and slight intention tremor of the hands. Gait had normalized completely.

Lead poisoning is a rare, delayed complication of persisting intracorporeal bullet fragments.

Fewer than 100 patients have been reported. [START_REF] Coon | Lead toxicity in a 14-year-old female with retained bullet fragments[END_REF][START_REF] Mahan | Increased blood lead levels in an adolescent girl from a retained bullet. A case report[END_REF][START_REF] Mcquirter | Change in blood lead concentration up to 1 year after a gunshot wound with a retained bullet[END_REF] Lead poisoning is uncommon in patients with persisting bullet fragments in soft tissues, since these fragments are usually encapsulated, thus preventing lead absorption. In our patient, lead poisoning may nevertheless have occurred because the bullet fragments persisted in the large hip joint where the acidic environment of the synovial fluid and local arthritis -caused by mechanical friction -could have promoted the absorption of lead. Moreover, lead absorption was likely promoted by the increased surface area caused by bullet fragmentation. [START_REF] Peh | Lead arthropathy: a cause of delayed onset lead poisoning[END_REF] The neurological symptoms and signs of our patient resolved impressively shortly after surgical removal of the remaining bullet fragments. This is remarkable since lead induced neurotoxicity is usually considered to be irreversible. Possibly, chelating therapy was partly responsible for this favorable outcome, although there are no controlled clinical trials that support the efficacy of chelating medications in lead poisoned adults. [START_REF] Coon | Lead toxicity in a 14-year-old female with retained bullet fragments[END_REF][START_REF] Grandjean | Chronic lead poisoning treated with dimercaptosuccinic acid[END_REF] In conclusion, we recommend screening for lead intoxication in patients with signs of parkinsonism who have a history of gunshot wound, especially with persisting bullet fragments large joints. Atypical parkinsonism can be a sign of a delayed lead toxicity, and removal of bullet debris plus early chelating therapy may lead to a remarkable resolution of neurological disability.

  Judith W.P.M. Oomen, MD, Bart W. Smits, MD, Dorine W. Swinkels, MD, PhD, Berend W. Schreurs, MD, PhD, Bastiaan R. Bloem, MD, PhD and Mathijs P. Hendriks, MD From the Department of Orthopaedic Surgery (J.O., B.Sch.), Department of Neurology, (B.Sm., B.B.), Department of Clinical Chemistry (D.S.) and Department of Internal Medicine, (M.H.), Radboud University Nijmegen Medical Centre, The Netherlands Correspondence to: Dr. Berend Schreurs Department of Orthopedic Surgery 357 Radboud University Nijmegen Medical Centre PO Box 9101, 6500 HB Nijmegen The Netherlands Tel: +-31-24-3613918 Fax: +-31-24-3540230 e-mail:b.schreurs@orthop.umcn.nl Search terms Tremor, Gait disorders/ataxia, Basal ganglia, Other toxicology, Lead encephalopathy

Acknowledgments

We thank dr. Kees Kramers (department of Internal Medicine, Radboud University Nijmegen Medical Centre, The Netherlands) and dr. Wim van der Meer (department of Clinical Chemistry, Radboud University Nijmegen Medical Centre) for toxicological review and technical support. Prof. Bloem was supported by a ZonMw VIDI research grant (number 016.076.352).