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CLINICAL INFORMATION
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Report.

Background and objectives: Lead poisoning, also Saturnism, results from chronic lead poisoning, common after occupational exposure. Projec-
tiles retained in the body may result in increased levels of plasma lead with numerous clinical implications, particularly neurological. We report a 
case of a symptomatic patient, undiagnosed, whose diagnosis was made during the preanesthesia evaluation.

Case report: The patient was attended at our hospital to remove a bullet lodged in his left knee 14 years ago, presenting with polyneuropathy 
without investigation. During the preanesthetic visit, saturnism was hypothesized and confirmed by high plasma lead levels (129 µg.dL-1). Surgery 
was performed under general anesthesia before starting lead chelation. During anesthesia, the patient developed apnea, without chest-wall rigid-
ity after administration of fentanyl (50 �g).

Conclusion: Lead poisoning interferes with the function of various organs and systems, alters oxidative metabolism and intracellular signaling 
mechanisms. Neurological involvement, with reduced neural conduction, deserves special attention from anesthesiologists.
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INTRODUCTION

Since ancient times, in excavations dating back to Troy (3000-
2500 BC), there are traces of lead use for making weapons, 
but only with Hippocrates (370 BC), the first mention of poi-
soning occurred as a cramping pain. Aqueduct pipes and 
wine, in which lead was used as a preservative, were the main 
sources for poisoning in ancient Rome 1. Saturnism in adults 
is most often a form of chronic lead poisoning which accumu-
lation promotes neurological, gastrointestinal, hematopoietic, 
renal, musculoskeletal, and reproductive changes. Occupa-
tional exposure occurs in foundries, printing, production and 
recycling of batteries, ceramics, paints, crystals, and with the 
use of lead-based solders. Use of medications, ingestion of 
contaminated food or water, and the presence of a firearm 

projectile lodged in the bones, joints, or tissues are causes of 
occupational exposure 2-4. Children are more susceptible to 
the toxic effects of lead for having the blood brain barrier and 
musculoskeletal system still under development; therefore, 
they present symptoms at lower concentrations (< 40 µg.dL-1) 
than those found in symptomatic adults (40-60 µg.dL-1) 5. Se-
vere poisoning may present paresis or paralysis, nephropa-
thy, encephalopathy, dark blue gum line, and intermittent ab-
dominal cramps 5. We report the case of a patient undergoing 
anesthesia to remove a firearm projectile lodged in his left 
knee 14 years ago.

CASE REPORT

Male patient, white, 43-year old, 50 kg, 1.68 m, with complaints 
of pain and functional disability in his left knee, admitted for re-
moval of a firearm projectile (Figure 1). During preanesthetic 
visit, the patient was pale, emaciated, and adynamic. He re-
ported previous abdominal surgery with gastroenterostomy, 
cramping abdominal pain, anorexia, constipation, and sexual 
impotence. The patient made irregular use of analgesics and 
anti-inflammatory drugs. Physical examination revealed Mal-
lampati I, good neck mobility, generalized muscle atrophy, 
decreased strength in the arms and bent wrists (Figure 2), in 
addition to severe difficulty walking. Tests showed red blood 
cells (29%) and hemoglobin (9.6 g.dL-1), but urea, creatinine, 
glucose, electrolytes, and thyroid hormones values, chest X-
ray and electrocardiogram were normal. He was classified as 
ASA III, and neurological evaluation to elucidate his condition 
before the anesthetic procedure was recommended. Electro-
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myography was compatible with polyneuropathy, and lead 
plasma level was 129 µg.dL-1 (reference, value 40 µg.dL-1). 
After confirming the diagnosis saturnism, it was decided not to 
wait for chelation therapy. In the operating room, patient was 
monitored with ECG (DII and V5), noninvasive blood pres-
sure, and pulse oximetry.   Venipuncture was made in the left 
external jugular using a 16-G catheter. After preoxygenation, 
he showed apnea with the slow intravenous administration of 
fentanyl (50 µg), without chest-wall rigidity. Propofol (100 µg) 
was infused and laryngeal mask No. 3 introduced without he-
modynamic changes. Anesthesia was maintained with a va-
porizer calibrated for isoflurane, in CO2 absorber system, VCV 
= 400 mL, 12 ipm, PEEP = 5 cm H2O, FGF = 2 L.min-1 and  
FiO2 = 0.4, keeping EtCO2 between 30-35 mm Hg. Cefazolin 
(1 g), dipyrone (1.5 g), ondansetron (4 µg), and Ringer’s lac-
tate (800 mL) were administered. The anesthesia progressed 
uneventfully in 75 minutes. At the end of procedure, laryngeal 
mask was removed, with ventilatory pattern and satisfactory 
analgesia.

DISCUSSION

Despite the high incidence of firearm-related accidents, McQuirter 
et al. 2 estimated that less than 100 cases of lead toxicity caused 
by projectile lodged in the body have been reported in the lit-
erature until 2004 2. Symptom onset is insidious, and high de-

gree of suspicion is required for diagnosis. Inorganic lead has 
its solubility affected by the medium pH in which it is located. 
Thus, projectiles lodged in alkaline media, such as synovial 
fluid, have increased absorption. In the synovium, lead can 
cause synovitis, joint deterioration, systemic absorption, and 
death, sometimes decades after the accident. The projectile 
location and its fragmentation with bone interface, in contact 
with the cerebrospinal fluid, synovial fluid, or pleural surface 
area, and duration of exposure are crucial for increased ab-
sorption and risk of toxicity 6. In the body, bones are the main 
natural reservoir of lead.

Lead interferes competitively with divalent cations (cal-
cium, magnesium, and zinc), impairs mitochondrial oxidative 
phosphorylation and intracellular signaling systems, causes 
neuroendocrine and smooth muscle contraction dysfunc-
tion 7. Lead has a high affinity for sulfhydryl groups. Inhibi-
tion of three important enzyme of the heme biosynthesis—5 
delta-aminolevulinic acid dehydratase (ALA-D), coproporphy-
rinogen oxidase, and ferrochelatase— causes hematological 
changes. Anemia, typically hypochromic and microcytic with 
basophilic stippling of erythrocytes 7, is a late complication 8. 
Cramping abdominal pain, which may manifest as pseudo-
acute abdomen, and constipation are the most frequent gas-
trointestinal symptoms associated with decreased release of 
acetylcholine preganglionic and inhibition of Na+K+-ATPase, 
which affect the dynamics of water. Other symptoms may be 
present, such as nausea, vomiting, anorexia, and diarrhea. 

Figure 1. Figure 2.
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Lead accumulation in renal tubules characteristically causes 
interstitial nephritis. Childhood cognitive impairment, enceph-
alopathy, and seizures may be caused by lead exposure 8.

Preoperative evaluation revealed several nonspecific signs 
and symptoms suggestive of systemic disease, which led to 
delayed procedure. The presence of peripheral neuropathy in 
patients with intra-articular projectile increases the suspicion of 
lead toxicity. Diagnosis was established by the gold standard 
approach, measurement of venous blood lead concentration.

Saturnism treatment is done by chelation therapy to de-
crease plasma lead concentration and mobilize bone reserva-
tion. However, prevention is more important than treatment 
because it can reduce the overall amount of lead in the body, 
prevents increased plasma concentration and maintenance 
of slightly higher levels associated with cognitive deficits and 
lethargy. Thus, projectile removal should not be delayed as 
soon as one realizes the risk of systemic absorption, with the 
goal of reducing the amount absorbed 9. In our report, although 
the lead levels were extremely high, it was considered safe to 

remove the projectile before starting chelation therapy, which 
was unavailable at that time.

The most striking sign of nervous system involvement in 
lead chronic toxicity is a decrease in nerve conduction, which 
evolves to peripheral neuropathy. Already in 1978, Valciukas 
et al. 10 justified the occurrence of neuropathy by lead expo-
sure, through the destruction of Schwann cells followed by 
segmental demyelination and secondary axonal degeneration, 
with disease progression 10. There is selective impairment of 
motor nerves and forearm extensor muscle injury, with typical 
weakness and dropping hands, but with preserved sensitiv-
ity 1,8. The clinical picture is confused, often presenting with 
carpal tunnel syndrome 11. In view of confirmed polyneuropa-
thy, there is less need for neuromuscular blocker and analge-
sics during anesthesia, in addition to risk of drug-induced re-
spiratory depression. Our patient experienced great sensitivity 
after fentanyl administration, with apnea, which reaffirmed 
the need for tailored treatment, careful titration of anesthetic 
agents, and neuromuscular block monitoring.
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