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Abstract

BACKGROUND

Pipeline dredging agents are new household deep cleaning products used to dredge
blockages in kitchen and bathroom pipeline caused by grease, hair, vegetable residue,
paper cotton fibre, and other organic substances. Pipeline dredging agents are corrosive
chemicals that can cause poisoning through corrosive damage to the digestive tract;
however, this has not been reported clinically. Therefore, this report emphasises that
oral pipeline dredging agent poisoning can cause corrosive damage to the digestive

tract and may have serious health consequences.

CASE SUMMARY

A 68-year-old man consumed liquor (200 mL) at approximately 13:00 on April 22, 2021.
At approximately 16:00, his family found him unresponsive with blackened lips, blood
spots in the corners of the mouth, and blood stains on the ground, as well as an empty
bottle of a pipeline dredging agent. One hour later, he was admitted to the emergency
department of a local hospital. Considering the empty bottle, he was suspected to have
sustained severe corrosive damage to the digestive tract and was transferred to our
department at 23:15 on April 22, 2021. He developed dysphagia and intermittent fever
and experienced difficulty in opening his mouth throughout his hospital stay. The

patient’s condition gradually stabilised. However, he suddenly developed respiratory




failure on day 12, and endotracheal intubation and ventilator-assisted ventilation were

performed. However, the patient died after 1.5 h despite emergency rescue efforts.

CONCLUSION
Pipeline dredging agents are highly corrosive and may cause corrosive damage to the

digestive tract and asphyxia upon consumption.

INTRODUCTION

Pipeline dredging agents are new household deep cleaning products. They primarily
dredge pipeline blockages caused by grease, hair, vegetable residue, paper cotton fibre,
and other organic substances from kitchen and bathroom pipes. Corrosive damage to
the digestive tract can occur in some patients who consume corrosive pesticides or
chemicals orally ['l. Pipeline dredging agents are also known as pipeline dredging
particles. They mostly consist of strong alkaline substances that can cause corrosive
damage to the digestive tract; however, this has not been reported clinically. This report
emphasises that oral pipeline dredging agent poisoning can cause corrosive damage to

the digestive tract and may lead to serious health consequences.

CASE PRESENTATION

Chief complaints
A 68-year-old man was admitted for approximately 10 h after consumption of a

pipeline dredging agent and 200 mL liquor.

History of present illness

The patient consumed 200 mL liquor at home at approximately 13:00 on April 22, 2021.
At approximately 16:00, his family found him unresponsive with blackened lips, blood
spots in the corners of the mouth, and blood stains on the ground beside him, along

with an empty bottle of ‘pipeline dredging agent’ (50 g). He was admitted to a local




emergency department 1 h later, where he was diagnosed with acute pipeline dredging
agent poisoning and acute alcohol poisoning. Accordingly, he was administered
naloxone and lansoprazole as symptomatic supportive treatment to reverse the effects
of alcohol overdose and protect gastric mucosal, respectively. Later, the patient
gradually gained consciousness and agreed to have ingested the pipeline dredging
agent orally. Given the sequence of events, we speculate that it was suicidal poisoning.
As the patient was suspected to have sustained severe corrosive damage to the

digestive tract, he was transferred to our department at 23:15 on 22 April 2021.

History of past illness
The patient had a history of coronary heart disease for 8 years and denied any history of

hypertension, diabetes, and other diseases.

Personal and family history

No specific genetic diseases were reported by the family.

Physical exarﬁ'nution

The patient’s vital signs were as follows: temperature, 36.3°C; heart rate, 97 beats/min;
respiratory rate, 18 breaths/min; blood pressure, 118/67 mmHg; and oxygen
saturation, 98%. The patient, an elderly man, was moderately nourished and was lying
in bed in an active position. He was conscious and cooperative during the examination.
His range of mouth opening (approximately 2.5 cm) was slightly limited. Black burn
marks were scattered on both sides of the face, particularly in the nasolabial sulcus.
Mucous membranes, such as those on the lips and tongue, were black with obvious
ulceration and bleeding (Figure 1A). The neck was soft, and no venous engorgement
was observed. The patient’s thyroid gland was not palpable, and there was no thrill or
bruit. The trachea was centred, and chest and respiratory movements were
symmetrical. Cardiopulmonary physical examination yielded negative results, and the

abdominal wall was soft with no tenderness. The liver, as well as the spleen, was not




palpable under the ribs. Physiological reflection was observed, and no pathological

reflection of Babinski's sign was induced.

Laboratory examinations

The results of laboratory tests conducted at our department were as follows: WBC
6.47 x 10°/L; neutrophil ratio (NEU%), 91.10%; alanine transaminase, 20 U/L
(reference value 21-72 U/L); aspartate transaminase, 70 U/L (reference value 17-59
U/L); creatinine, 57 pmol/L; serum myoglobin, 72.20 ng/mL (reference value 0-70
ng/mL); high-sensitivity cardiac troponin I, 6.61 ng/L (reference value <17.5 ng/L); N-
terminal brain natriuretic peptide, 162.40 pg/ mL; and lactic acid (Lac), 4.40 mmol/L.

Imaging examinations
Chest CT (Figure 2A) revealed coronary artery calcification, thickened oesophageal

wall, and a dilated lumen. No significant changes were observed on ECG.

FINAL DIAGNOSIS

The patient was diagnosed with acute pipeline dredging agent poisoning, acute alcohol

poisoning, and corrosive damage to the digestive tract.

TREATMENT
Upon admission, oral kangfuxinye (10 mL, three times a day) (Chinese Medicine
Approval: Z43020995, Hunan Kelun Pharmaceutical Co. Ltd. Yueyang, Hunan
Province, China) and sucralfate suspensoid gel were administered to protect and repair
the damaged oral and digestive mucosa. Betamethasone sodium phosphate injection
(10.52 mg, once a day), lansoprazole (30 mg, twice a day), reduced glutathione (2.4 g,
once a day), magnesium isoglycyrrhizinate injection (0.1 g, once a day) (Chinese
edicine Approval: H20051942, CITQ, Lianyungang, Jiangsu Province, China),
E.\cloxacillin (1.0 g, every 6 h), and furosemide (20 mg, twice a day) were intravenously

administered. Activated charcoal (30 g) (Chinese Medicine Approval: H13022797, Hebei




Changtian Pharmaceutical Group Co., Ltd.,, Baoding, China) and montmorillonite
powder (30 g) (Ipsen [Tianjin] Pharmaceutical Co., Ltd., Tianjin, China) with mannitol
(250 mL, x2) were administered orally. Additionally, continuous veno-venous
haemodialysis (CVVHEF; Prismaflex ST 100) was performed.

day 2, the patient experienced burning pain in the pharynx and retrosternally.
His vital signs were as follows: temperature, 38.5°C; heart rate, 112 beats/min;
respiratory rate, 22 breaths/min; blood pressure, 109/76 mmHg; and oxygen
saturation, 99%. ECG showed sinus tachycardia. Oral Xipayiguyinye (10 mL, three
times a day) (Chinese Medicine Approval: Z65020012, Xinjiang Qikang Habowei
Pharmaceutical Co. LTD, Xinjiang, China) and metronidazole gargle were
administered. Compound diclofenac sodium was also administered via intramuscular
injection.

On day 3, the patient's oropharyngeal pain had worsened and he developed
dysphagia. The laboratory test results were as follows: WBC, 13.00 x 10%/L; NEU%,
77.70%; and Lac, 2.80 mmol/L. No obvious abnormalities were observed in the other
results. Nutritional support was administered, and other previously administered
treatments were continued.

On day 7, the black burn marks on the face had subsided, and the lip and tongue
ulcers bleeding showed slight improvement. However, the patient’s range of mouth
opening remained limited (Figure 1B). The patient was able to drink small amounts of
water, but still had difficulty swallowing and experienced intermittent fever. The
laboratory test results were as follows: WBC, 9.88 x 10%/L and NEU%, 50.60%. Chest
CT revealed thickened, dilated, and irregularly shaped oesophageal wall (Figure 2B);
few fibrous foci in both lungs and little inflammation in the upper lobe of the left lung;
and calcification of the aorta and coronary artery wall.

On day 9, he had a temperature of 38.9°C His chest physical examination was
normal. Accordingly, betamethasone sodium phosphate treatment was stopped and
moxifloxacin was used.

On day 11, the patient’s vital signs were stable, and he was not feverish.




On day 12, the patient suddenly became irritable and developed dyspnoea at 5:48
AM. His vital signs were as follows: body temperature, 36.5°C; heart rate, 140
beats/ min; respiratory rate, 46 breaths/min; blood pressure, 78/55 mmHg; and
oxygen saturation, 84%. Endotracheal intubation and ventilator-assisted ventilation
were performed. During endotracheal intubation, laryngoscopy revealed red
granulation tissue following necrotic tissue abscission (Figure 3). The results of

laboratory examinations performed after admission are shown in Table 1.

OUTCOME AND FOLLOW-UP

The patient died at 7:15 AM despite emergency rescue efforts.

DISCUSSION

Pipeline dredging agents are available as particles, powders, flakes, liquids, and other
forms. Solid pipeline dredging agents are also known as pipeline dredging particles and
mostly consist of strong alkaline substances. They are mainly composed of sodium
hydroxide, sodium carbonate, sodium hypochlorite, and foaming agents. Generally,
acids with a pH of <2 and bases with a pH of >12 cause maximum damage ['l. Alkaline
substances dissolve tissue proteins and saponify fat, thereby causing liquefactive
necrosis. Liquefaction and necrosis produce a gelatinous substance that allows alkaline
substances to penetrate further and exacerbate tissue damage 2. An alkaline liquid also
has a strong surface tension and exists in the tissue for a long time Bl. The ingestion of
alkaline substances, especially solid alkaline particles, primarily damages the
oesophagus [4, but it can also cause corrosive damage to the trachea and bronchi 1.
These particles adhere to the oral mucosa easily and remain in the oropharynx for a
long time. Therefore, the lesions are localised predominantly in the larynx, which can
easily cause local necrosis and oedema. Patients with oral poisoning reportedly present
with a series of clinical manifestations, including nausea, vomiting, oral ulcers,

oropharyngeal pain, salivation, abdominal pain, and palpitation [fl. Chest tightness,




breathlessness, dyspnoea, dysphagia, hoarseness, hematemesis, peritonitis, and other
serious injuries may occur in severe cases [71.

In the present case, the oral pipeline dredging agent was strongly alkaline. The
primary clinical manifestations include oral ulcers, oropharyngeal pain, salivation,
dyspnoea, dysphagia, and fever. Early application of glucocorticoids can not only
effectively reduce the severity of sore throat and dysphagia 18! but also protect the
damaged airway of patients [9. Therefore, we actively administered glucocorticoids;
however, they can reduce the body’s immune function, induce infection easily, and aid
the spread of potential lesions [10l. Intermittent fever persisted even after anti-infective
therapy in the patient. Glucocorticoids were discontinued as the cause of the fever was
indeterminate. Upon admission, lansoprazole was administered to inhibit gastric acid
secretion, and sucralfate suspensoid gel, kangfuxinye, Xipayiguyine, and metronidazole
gargle were administered to protect the gastric mucosa, repair the oral mucosa, and
prevent infection. To improve the acid-base balance of water and electrolyte retention,
nutritional support therapy was provided. These were also the key factors for early
improvement in the patient’s condition. The patient’s condition improved gradually,
and his vital signs stabilised. However, the patient suddenly became irritable and
developed respiratory failure at 5:48 on day 12. Endotracheal intubation and ventilator-
assisted ventilation were performed. At 7:15, the patient died despite emergency rescue
efforts. We believe that the primary causes of respiratory failure in the present case are
as follows: (1) Solid pipeline dredging agent particles easily adhere to the oropharynx,
causing local necrosis and oedema of the larynx. Simultaneously, high alkaline
concentrations can easily reduce the slow wave frequency in the digestive tract mucosa,
thereby inhibiting peristalsis of the throat, oesophagus, stomach, and intestine,
prolonging the contact time with upper digestive tractl!ll, and further aggravate the
local injury and oedema of the throat. (2) On day 12, the scab skin of the patient’s
oropharynx and other parts loosened and fell off, resulting in asphyxia due to
aspiration. (3) Withdrawal of glucocorticoids may increase airway secretions and

aggravate laryngeal oedema. Respiratory failure leads to systemic hypoxia, acidosis,




and severe hypoxia of the cardiac muscle cells. In addition, the primary cause of cardiac
arrest may have been the fact that the patient had a history of coronary heart disease
and developed ischaemia-reperfusion injury after asphyxia.

Based on the analysis and summary of the patient’s clinical data, we believe that the
early vital signs were stable and airway assessment appeared safe, even after oral
ingestion of non-volatile corrosive substances. The airway should actively be protected,
and the vital signs and airway changes should be closely monitored. Our findings
might aid clinicians in initiating appropriate interventions for pipeline dredging agent

poisoning.

CONCLUSION

Pipeline dredging agents are highly corrosive. Their oral administration may cause not

only corrosive damage to the digestive tract but also asphyxia.
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