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ABSTRACT

Objective: Management of patients who presented with blackstone poisoning/Paraphenylenediamine (PPD).

Study Design: Observational descriptive study.

Place and Duration of Study: ENT Head and Neck Surgery Department, Jinnah Post Graduate Medical Center (JPMC)
Karachi, from Jan 2019 to Dec 2020.

Methodology: Proforma was designed to collect data for the study. Patients and/or attendants were asked questions regar-
ding PPD ingestion reason, evidence of poison ingestion, symptoms, color, and route and time interval to reach hospital. All
of the collected were entered in SPSS and analyzed using SPSS version 21. Descriptive statistics in terms of mean * standard
deviation or frequencies with percentages were computed to summarize the collected data as appropriate.

Result: Total 44 patients came to emergency department with diagnosis of black stone (kalapathar poisoning) as evident by
patient or by attendant. Out of them 29 patients were female (65.9%). Majority of patients 35 (79.54%) were age between 15-30
years Most of the patients 41 (93.18%) took more than 2 hours to reach hospital patients were of age between 41-50 years.
Forty-two (95.5%) out of 44 ingested PPD with an intention to suicide while only 2 (4.5%) patients ingested PPD accidentally.
Forty patients (90%) had severe tongue and neck swelling and underwent emergency tracheostomy while on the other hand,
only 4 patients (9.09%) presented with minor tongue swelling and cervicofacial edema impending stridor clinically. Out of
these 4 patients, 2 further underwent emergency tracheostomy.

Conclusion: Paraphenylenediamine poisoning is commonly used in Pakistan for suicidal purpose especially in females as its
easily available and cheap. All of the patients need Emergency tracheostomy due to angioneurotic edema leads to asphyxia.
Therefore, we need to spread awareness so that its availability should be banned and Psychiatrists should do counseling of
such patients for their mental health.
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INTRODUCTION

A poisonous substance is a physical or chemical
agent that causes adverse events when it is ingested
by the human.! The first ever toxicity of PPD was iden-
tified after occupational exposure by hair dresser in
19242 Paraphenylenediamine (PPD) is an odoriferous
chemical compound which commonly recognized as
‘Kala Pathar” (black stone). Apparently the stone is so-
lid and white in color which turns to black color when
being oxidized.? In Middle East, India and African cou-
ntries, it is commonly used for coloring of feet, hands
and hair dying with mixture ofheena that gives a shade
of dark red.# Black stone is easily accessible in crystals
form that is crushed and mixed with lawsonia leaves
for dying hairs.’

Dysfunction of many organs is caused by inges-
tion of PPD.6 Toxicity of PPD mainly depends on its
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dose. The dose which is harmful is likely to be 7-10g.
Consequences of PPD intake are angioneurotic edema
that causes cervico-facial swelling which furthers leads
to asphyxia, rhabdomyolysis which leads to renal fai-
lure.” Frequent manifestations include sinus, tachycar-
dia, bradycardia, edema of neck, face, tongue, larynx
and pharynx, toxic hepatitis and hemodynamic instabi-
lity.”8 In early stages, ingestion of PPD is related with
high mortality because of development of arrhythmia
and asphyxia and rhabomyolysis followed by renal
failure.”

There is no specific test for establishing diagnosis
and a high index of suspicion is required to diagnose
based on clinical assessment, laboratory investigation
and detailed history.” As there is no specific antidote
for it, until now the treatment is conservative manage-
ment which includes excessive diuresis and tracheo-
stomy for prevention of respiratory failure and obstru-
cted airway respectively.l® Presentation of patients
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with neck swelling after ingestion of PPD is the sign
for emergency tracheostomy as the patients airway
will be obstructed if they will not undergo tracheos-
tomy immediately.> Early stomach pumping has also
role in reducing mortality and dialysis is required for
patients presenting with renal failure.”

Many studies have been done for emphasizing
black stone poisoning as emerging trend for suicidal
attempts. In Pakistan most of the cases are reported
from South Punjab and Sindh.!? Clinical judgment has
important role for timely management as conservative
management is not preferred for such cases. Therefore,
the purpose of the study is to investigate the reason of
PDD poisoning and to highlight the manifestation fac-
tors, approach to treat patients based on clinical judg-
ment and outcomes of the patients presented with PPD
poisoning.

METHODOLOGY

This observational descriptive study was con-
ducted at ENT Head and Neck Surgery Department,
Jinnah Post Graduate Medical Center (JPMC) Karachi,
from January 2019 to December 2020 after taking app-
roval from Institutional Review Board.

Inclusion Criteria: Patients with black stone poisoning
were included, Both gender were includes.

Exclusion Criteria: Patients who did not show any
clinical sign or biochemical proof of poisoning and
patients previously known for airway disease and
allergy were excluded. Chest radiographs were done
in emergency department to exclude lung pathology.

All patients who presented with black stone (kala-
pathar) poisoning at Emergency Department in JPMC.
Detail examination was performed by attending doctor
and treating consultant. After taking informed consent,
patients were included in the study. Proforma was
designed to collect data for the study. Patients and/or
attendants were asked questions regarding PPD inges-
tion reason, evidence of poison ingestion, symptoms,
color, and route and time interval to reach hospital.

Diagnosis was established for each patient on
the basis of history of poison ingestion as provided
by patient and/or attendant. Clinical features of the
patients were documented at the time of presentation.
Patients presented with tongue swelling or cervicofa-
cial swellings with stridor and who were not maintai-
ning oxygen saturation checked by pulse oximetry and
monitors in Emergency Department. These patients
were planned to undergo the procedure of emergency
tracheostomy.

Patients presented with mild tongue and neck
swelling, minor dose ingestion and short timer interval
were given IV steroids stat shot and observed for neck
swelling and oxygen saturation after providing oxygen
support and maintaining IV lines. While the patients
who had taken heavy dose of poison and presented
to Emergency department with huge neck and tongue
swelling and failed for endotracheal intubation were
immediately shifted to emergency operation theatre
with oxygen support and emergency tracheostomy
was performed after taking informed consent.

All of the collected were analyzed using SPSS-21.
Descriptive statistics in terms of mean + standard dev-
iation or frequencies with percentages were computed
to summarize the collected data as appropriate.

RESULTS

Total 44 patients came to emergency department
with diagnosis of black stone (kalapathar poisoning)
as evident by patient or by attendant. Out of them
29 patients were female (65.9%) 35 (79.54%) were age
between 15-30 years. Most of the patients 41 (93.18%)
took more than 2 hours to reach hospital 42 (95.5%) out
of 44 ingested PPD with an intention to suicide.

All cases presented with tongue or cervicofacial
swelling/edema. Forty patients (90%) had severe ton-
gue and neck swelling. These patients developed stri-
dor clinically and couldn’t maintain oxygen saturation
and as a consequence underwent emergency tracheo-
stomy after maintaining IV lines, giving oxygen sup-
ports through mask and administering IV steroids
according to age and weight.

While on the other hand, only 4 patients (9.09%)
presented with minor tongue swelling and cervico-
facial edema impending stridor clinically. Out of these
4 patients, 2 were arrived early in emergency depart-
ment. They could maintain oxygen saturation with
oxygen support so that they were kept for under strict
observation provided that 10 litre oxygen support th-
rough mask, well maintained Iv line and Iv steroid stat
shot. Out of these 4 patients 2 were shifted to emerg-
ency OR for emergency tracheostomy after observation
due to development of stridor clinically while 2 were
remained stable and shifted to National poisoning con-
trol programme in Jinnah post graduate medical center
Karachi. These 2 were the patients who arrived early to
emergency department and had taken minute dose as
compare to other patients and their symptoms relieved
by conservative management by means of IV steroids
stat dose according to weight. All of the patients were
shifted to National poisoning control program after
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performing the emergency tracheostomy and mana-
ging them in ER.

Table: Demographic characteristics, clinical presentation
and outcome of ppd poisoning

Study Variables Mean * SD / n(%)
Age (in years) 27.2£10.23
Gender

Male 15 (34.9)

Female 29 (65.9)
Ingestion of PPD

Accidentally 2 (4.5%)

Suicidal attempt 44 (95.5%)
Duration Between Onset and Reporting to ER

Within 2 hours ( £2 hours) 3(6.8)

More than 2 hours (>2 hours) 41 (93.2)
Time of Arrival to ER

12:00 pm - 3:00 pm 6 (13.6)

4:00 pm - 7:00 pm 16 (16.4)

8:00 pm - 12:00 am 22 (50)
Presenting Condition

Stridor 40 (90.9)

Impending stridor 4(9.1)

Tongue and cervico-facial swelling 44 (100)

Huge Tongue and neck swelling 40 (90)

SpO2 829+54
Emergency Tracheostomy Performed

Yes 42 (95.5)

No 2 (4.5)

DISCUSSION

Chemically PPD is derived from coaltar which
produces Bondrowski's base when oxidized that is
toxic, allergic and mutagenic in nature and is easily
available in markets at low cost which is the cause
of its frequent ingestion in Asia and other developing
countries for purpose self-harming intentionally.'?> The
similar trend is found in our study. Forty one patients
out of 44 ingested PPD to deliberately harm their self.
On the other hand, only patients were presented with
accidentally ingestion of PPD. It has been also reported
by Haider et al,'% and Tanweer et al,” in their study that
100% and 82.8% deliberately ingested PPD to for self-
harming respectively.

Most of the cases of hair dye poisoning are seen in
young females with an intention to commit suicide,!
In our study, majority of the participants 29 (65.9%)
were females who deliberately ingested PPD. These
females were under age of 30 years and most of them
presented in evening and arrived to the hospital with
delay which is evident behavior towards suicidal att-
empts. A study conducted in DI Khan, also showed
that females are more victims of black stone poisoning
than man. The reported male to female ratio in his

study was 1:18.13 The reason of intentional use of PDD
poisoning among females may be linked to dealing
with social pressure and gender inequalities in develo-
ping countries.

It was found in our study that 35 (79.54%) pati-
ents were age group of 15-30 years that is the mainly
young age group people admitted that they ingested
PPD for suicidal purpose. The finding of study is in
agreement with WHO report which states that young
age people are more exposed to self-harm in low mid-
dle and income countries.”* A study conducted in DI
Khan, Pakistan in 2016 also reported the similar fin-
ding that 65.8% people were aged between 15-24 years
and overall 94.74% patients ingested PPD with suicidal
intention.3

Commonly patients ingesting PPD poisoning
present with arrhythmia, sinus, edema of neck, tongue,
face, larynx or pharynx, asphyxia, rhabdomyolysis foll-
owed by renal failure.” But in our study all of the pati-
ents showed only manifestation of tongue or cervico-
facial swelling/edema out of which 40 (90%) patients
were with severe neck and tongue swelling and clini-
cally developed stridor. While 4 (10%) patients showed
symptom of minor neck and tongue swelling. Patients
presented with severe neck and tongue underwent em-
ergency tracheostomy. The finding is consistent with
the study conducted in Pakistan by Tanweer et al,” in
which 95% patients developed the symptom of cervi-
cofacial edema and underwent emergency tracheos-
tomy. Qadri et al,'> stated in his study the most freq-
uent sign for emergency tracheostomy is PPD poiso-
ning. All patients presented with severe angioneurotic
edema underwent emergency tracheostomy in a
study conducted by Sulaiman et al,'® Akram at el,'” and
Qasim et al,’® in their study reported that emergency
tracheostomy was performed for all patients for
prevention of dyspnea.

Time of arrival to hospital also plays a major role
in saving the life of the patient.’® Majority of patients
41 (93.18%) made delay in seeking treatment and took
more than 2 hours to reach to hospital. The cause of
delay may be stigma of suicide in a society. The similar
finding reported by Tanweer ef al,” that median time to
presenting in ER from ingestion was 6 hours.

Nearly all cases of PPD poisoning ingest it orally
however percutaneous toxicity has also been obser-
ved.? In our study all of the patients ingested PPD
through oral route but exact quantity of ingested PPD
was remain unknown in our study.
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The limitation of the present study is that patients
were observed till they received treatment either in
emergency department or underwent emergency trac-
heostomy after that all of the patients were shifted to
National Poisoning Control Program at JPMC. Patients
were not followed after they shifted to National Poiso-
ning Control Program. Therefore other treatment mod-
alities were not discussed here except airway mana-
gement It is suggested that to study the outcomes of
patients more appropriately other treatment modalities
should be discuss and patient should follow up for a
month at least until they discharge.
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CONCLUSION

PPD poisoning is commonly used in Pakistan for suici-
dal purpose especially in females as it's easily available
and cheap. All of the patients need Emergency tracheostomy
due to angioneurotic edema leads to asphyxia. Therefore, we
need to spread awareness so that its availability should be
banned and Psychiatrists should do counseling of such
patients for their mental health.
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