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Introduction
Paraphenylenediamine (PPD) is globally and particularly in 

developing countries is emerging as a common means of intentional 
self-harm [1]. PPD is a derivative of paranitroanaline which is 
extensively used as an oxidisable hair dye [2-4] (Figure 1). In Africa, 
Middle East and Indian subcontinent, it is mixed with the leaves of 
lawsonia alba (heena) which is traditionally applied to do color on 
hands, feet and to dye hair which gives a dark red shade [5-7]. 

In susceptible individuals PPD usually can cause contact dermatitis 
[8]. However, the major systemic problem occurs when it is ingested 
accidentally, for purposes of suicidal intent or during attempted 
murder. If ingested can cause angioedema of neck and face, acute renal 
failure, and rhabdomyoloses [9]. A case report is presented of a suicidal 
attempt following ingestion of a hair dye. However, no such study has 
been reported in literature on critical illness neuropathy following PPD 
poisoning.

Case Report 
28 years old female, resident of Nawab shah presented in emergency 

room with complaint of progressive lower and upper limb weakness. 
Patient is known case of paraphenylenediamine poisoning (Black Stone) 
around two months back, taken to nearby hospital. She developed acute 
kidney injury, underwent hemodialysis (14 sessions), rhabdomylosis, 

and anaphylactic shock followed by generalized body edema. She was 
kept in intensive care unit for a month where she developed severe 
SEPSIS and was on nondepolarizing neuromuscular blocking agents 
and ventilator support. For airway protection tracheostomy was done 
and closure was performed after 3 weeks. As a result of sepsis, she is 
than presented with progressive worsening of lower limb weakness 
followed by upper limb weakness for 20-25 days. She has no bladder or 
bowel symptoms and there is no history of trauma.

On examination she was obese lady with puffy face. Patient was 
vitally unstable, heart rate 133/min, blood pressure 92/44 mmHg, 
respiratory rate 35/min, and temperature 38.8°C On motor system 
assessment of her upper and lower limbs the bulk was reduced, tone was 
normal, power 3/5 in upper limb whereas, 1/5 in lower limbs. Reflexes 
were diminished in upper and lower limbs as shown in Table 1. Sensory 
system was intact. Her diagnostic test showed decreased haemoglobin 
that is 8.5 gm/dL (12.1-15.1 gm/dL), decreased potassium that is 3.2 
mEq/L (3.5-5.2 mEq/L), raised creatinine that is 1.9 mg/dl (0.5-1.4 
mg/dl), raised WBC that is 15.6 (4.0-10.0×109/L), and less Vitamin D 
that is 6.16 ng/mL (20-100 ng/mL). Her chest radiograph was normal. 
EMG was done which showed low compound muscle action suggestive 
of critical illness neuropathy. Patient was treated symptomatically 
to alleviate suffering and to promote comfort. She responded well to 
symptomatic treatment. She attended regular physiotherapy sessions 
and follow-up and has had no relapsing signs or symptoms for 
approximately 4 months. 

Discussion 
Paraphenylene diamine (PPD) is derivative of a coal-tar, which 

on oxidation produces Bondrowski’s base, which is allergenic, 
mutagenic and highly toxic [1]. PPD poisoning presents with the sign 
and symptoms of severe angioneurotic edema, rhabdomyolysis and 
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Figure 1: Paraphenylenediamine crystals.
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intravascular hemolysis with hemoglobinuria leading to acute renal 
failure [1,2].  PPD ingestion is common in Asia and other developing 
countries for intentional self-harm because of its easy availability. 

PPD can cause rhabdomyolysis by promoting calcium release 
and leakage of calcium ions from the smooth endoplasmic reticulum, 
followed by continuous contraction and irreversible change in the 
muscle’s structure [10]. Rhabdomyolysis is the main cause of acute 
renal failure and the morbidity and mortality are high once renal failure 
develops. In addition, the respiratory syndrome following the ingestion 
of PPD is represented by asphyxia and respiratory failure secondary to 
inflammatory edema involving cricopharynx and larynx [11].

The characteristic triad of features encountered are early 
angioneurotic edema with stridor, rhabdomyolysis with chocolate 
colored urine and acute renal failure [1].Whenever this combination 
occurs in poisoning, hair dye is a strong suspect for diagnosis. PPD 
ingestion is a medical emergency. Early intervention should include 
gastric lavage. Patients should be monitored for respiratory distress and 
endotracheal intubation has to be performed early if laryngeal edema 
develops. Metabolic acidosis has to be corrected. Early intervention 
with half normal saline and soda bicarbonate infusion has been shown 
to be beneficial in Rhabdomyolysis. 

Our patient came to emergency room after all the basic treatment. 
After ingestion of PPD she developed multi organ dysfunction 
along with the presence of SEPSIS and respiratory failure. She was 
on ventilator for around one month where she was kept on non-
depolarizing neuromuscular blocking agents and ventilator support. 
After 3 weeks she had difficulty weaning from ventilator and progressive 
limb weakness which was suggestive of critical illness neuropathy.

Critical illness neuropathy is a disease of peripheral nerves, 
occurring as a complication of severe trauma or infection [12]. It is 
usually developed while patients are in the intensive care unit and it 
is typically diagnosed by limb weakness and unexplained difficulty in 
weaning from mechanical ventilation [12,13]. However, the cause of 
critical illness neuropathy is not known. It is commonly diagnosed by 
performing a thorough history and examination. Electrophysiological 
(needle EMG and nerve conduction studies) studies are essential for 
making an accurate diagnosis and excluding other causes of weakness 
[12,13]. Critical illness neuropathy tends to be more severe in those who 
have more severe underlying medical problems. In most patients, nerve 
function begins to improve once major medical issues are resolved. 
Our patient was treated symptomatically for one week. As symptoms 
starts to improve she was followed up at the outpatient department and 
80% of the recovery was observed within 4 months.

Conclusion
Critical Illness Neuropathy is a rare condition that should be 

considered a differential diagnosis when a patient lately presents with 
upper and lower limb weakness after ingestion of a hair dye. It may 
mimic other conditions such as spinal cord dysfunction, critical illness 
myopathy, Guillain-Barre syndrome, motor neuron disease, porphyria, 
or myasthenia gravis, but history and examination plays a key role in 
diagnosis. Knowledge and awareness about disease among physicians, 
nurses and other medical professionals is essential to ensure early 
recognition, correct diagnosis and appropriate treatment of the 
problem.
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Upper Limb Lower Limb
Right Left Right Left

Bulk Reduced Reduced Distally Distally
Tone Normal Normal Normal Normal
Power 3/5 3/5 1/5 1/5
Reflexes Diminished Diminished Diminished Diminished
Planter N/A N/A Reduced Reduced

Table 1: Motor system assessment of Patient.
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