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Activated charcoal, is an effective, inexpensive, 
and safe gastrointestinal absorbant that is used in sev-
eral intoxications. It is applied following stomach 
lavage by the oral route or gastric catheter. Gener-
ally, activated charcoal is admininstered in a water 
solution or cathartically pre-mixed with sorbitol.1 
Contra-indications for the use of activated charcoal 
are airway not under control, if caustic or corrosive 
substances have been ingested, or if there is paralytic 
or mechanical ileus and endoscopy is to be applied. In 
literature, the aspiration of activated charcoal has 
been associated with pneumonia, pleural empyema, 
acute respiratory distress syndrome (ARDS), pneu-
momediastinum and death.1-6 

The case is here presented of a patient who pre-
sented with drug intoxication and developed severe 
respiratory failure associated with activated charcoal 
aspiration. In this case, we aimed to draw attention to 
the contribution of repetitive bronchoscopies to ven-

tilation in activated charcoal aspiration, which is a 
life-threatening complication. Consent was obtained 
from the family for the case presentation. 

 CASE REPORT 
A previously healthy 3-year-old male was brought to 
the Emergency Department with the suspicion that he 
had ingested approximately 40 tablets containing 
perindopril/indapamide 30 mins ago. In the first 
physical examination, vital signs were within normal 
limits and gastric lavage has performed. Drug frag-
ments have been seen in gastric lavage content and 
then activated charcoal was administered with gas-
tric catheter at the dose of 1 g/kg. After the adminis-
tration, the patient became agitated so the gastric 
catheter was removed and the patient immediately 
vomited. A physical examination was again per-
formed. Rales and wheezing were heard bilaterally in 
the lungs and the respiratory sounds were found to be 
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decreased in the left lung. Oxygen support was pro-
vided with a reservoir mask at 6 lt/min and nebulized 
salbutamol. On the pulmonary radiograph, a patch of 
consolidation was observed bilaterally in the basal 
zone and in the hilar region on the left (Figure 1). Ve-
nous blood gas results were determined as pH: 7.06, 
pCO2: 68.6 mmHg, pO2: 43.1 mmHg, and lactate: 4.4 
mmol/L. As severe respiratory problems developed 
during the follow up, the patient was admitted to the 
Pediatric Intensive Care Unit, where high-flow oxy-
gen support (25 lt/min, FIO2: 60%) and antibiother-
apy (ampicillin sulbactam) were started. Despite the 
treatment, respiratory failure developed and the pa-
tient was intubated in the 6th hour. Ventilation was 
provided in pressure regulated volume control mode, 
at tidal volume: 6 mL/kg, positive end expiratory 
pressure (PEEP): 5 cm H2O, frequency: 40/min, peak 
inspiratory pressure: 26 cm H2O. On the control pul-
monary radiograph, the bilateral patches of consoli-
dation were seen to have increased. At the 18th hour 
of follow-up, the first therapeutic bronchoscopy was 
performed. Dense activated charcoal was observed in 
the distal part of the right and left bronchi and bron-
chioles and this was cleaned as much as possible with 
lavage (Figure 2). After first bronchoscopy, the peak 
inspiratory pressure decreased to 20-22 cm H2O with 
same tidal volume and venous blood gas parameters 
returned to normal. Bronchoscopy was performed 
again on days 3 and 5 and each time activated char-
coal was observed to have been aspirated in the air-
ways. In the final bronchoscopy, fibrotic changes 
were also observed at the level of the carina (Figure 
3). On the 10th day after aspiration, thoracic computed 
tomography was applied to the patient. More evident 
acinar alveolar densities were observed in the poste-
rior of both lungs and accompanying this there was 
seen to be bronchial wall thickening and interlobular 
septal thickening. On the 11th day after admission, the 
respiratory parameters had recovered and the patient 
was discharged without any oxygen support. Chest 
radiography returned to normal (Figure 4). 

 DISCUSSION 
Aspiration of activated charcoal is a rare complica-
tion. In a study of patients receiving 878 multiple 
doses of activated charcoal, Dorrington et al. reported 
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FIGURE 1: First posteroanterior chest radiography after activated charcoal 
aspiration.

FIGURE 2: Bronchoscopic view of aspirated activated charcoal.

FIGURE 3: Fibrotic changes at the level of the carina.



aspiration in 5 (0.6%).2 In literature, the adverse 
events experienced with activated charcoal have been 
reported to originate mostly from unprotected airway, 
excessive doses of activated charcoal, concomitant 
drug use, inappropriate dilution, and malpositioning 
of the gastric catheter.1,3,6,7 

It is thought that aspirated activated charcoal has 
no direct damaging effect on the lungs, but it may 
cause bronchospasm and complications may result 
from oral bacteria contamination and stomach acid 
aspiration.8 Arnold et al. reported that by adminis-
trating activated charcoal directly to the lungs, there 
was an increase in pulmonary vascular permeability 
and consequently pulmonary oedema developed.9 In 
that study, it was thought that the effect of activated 
charcoal was mediated by cytokines, proteases, and 
oxygen radicals expressed from macrophages, and 
the stenosis created by charcoal accumulation in the 
small airways leading to excessive alveolar disten-
sion in the healthy airways (volutrauma-like effect) 
contributed to this damage. Chronic lung disease de-
veloping after activated charcoal aspiration has also 
been reported. In the histopathological evaluation of 
these patients, particle deposits have been observed in 
addition to obliteration of the bronchioles and giant 
cell reaction.6,10 Although histopathological evalua-
tion was not made of the current patient, a fibrotic ap-
pearance was observed on bronchoscopy at the end 
of the first week. In the light of the data of experi-
mental studies and case reports in literature, this con-
dition has been thought to be a precursor for the 
development of chronic lung disease. Follow up of 

these patients after the acute period can contribute to 
reducing morbidity. 

Activated charcoal aspiration treatment starts 
with prevention. To reduce the risk of aspiration, it is 
recommended that in patients with no gag reflex and 
altered mental status, intubation is performed with a 
cuffed tube to protect the airway before gastric lavage 
and the administration of activated charcoal.1 The in-
cidence of activated charcoal aspiration in intubated 
patients is extremely low.11 Activated charcoal, sor-
bitol, or an excessive drug dose can cause vomiting. 
Vomiting is usually seen following removal of the 
endotracheal tube or gastric catheter. To prevent this, 
the endotracheal tube and gastric catheter should not 
be removed for at least 4 hours after the administra-
tion of activated charcoal, and gastric aspiration must 
be performed before removal.12 In the current case, 
the catheter was removed because of agitation and it 
is thought that aspiration developed after vomiting. 
In these patients, waiting for the patient to become 
calm before the procedure, providing good stabilisa-
tion of the gastric catheter, and establishing good 
communication with the mother and child can pre-
vent aspiration by avoiding removal of the gastric 
catheter. 

If activated charcoal aspiration occurs, airway 
safety must be secured rapidly and then appropriate 
ventilation must be provided. In cases who develop 
ARDS, the use of high PEEP has been recom-
mended.4,7,13 Increasing bronchoalveolar clearance 
with bronchodilator therapy and clearing activated 
charcoal exposure with repeated bronchoscopy/aspi-
ration is an important part of treatment.4,5,14,15 Lung 
protective ventilation with low tidal volume was ap-
plied to the current patient and oxygenation was pro-
vided without the need for high PEEP values. 
Invasive mechanical ventilation was applied for a 
total of 6 days then the patient was successfully 
weaned. It was thought that serial bronchoscopic 
lavage at this stage facilitated the ventilation of the 
patient.  

When using activated charcoal it must be kept 
in mind that it is not without harm and there could be 
complications resulting in severe morbidities and 
which are even life-threatening. To avoid these com-

Hatice ALBAYRAK et al. Turkiye Klinikleri J Case Rep. 2022;30(4):276-9

278

FIGURE 4: Posterior anterior chest radiography before discharge.
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plications, activated charcoal should be used with at-
tention paid to the patient, the appropriate dose, and 
the safe application steps. As respiratory failure is 
often seen in cases that develop activated charcoal as-
piration, this case has been presented with the aim of 
emphasizing that follow up in intensive care and se-
rial bronchoscopic lavages will contribute to the re-
covery of ventilation parameters.  
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