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rganophosphate (OP) and carbamate insecticides are widely used in
commercial agriculture and home gardening.1 They are absorbed
through the skin, lungs and gastrointestinal tract, distributed wi-

dely in tissues and slowly eliminated by hepatic metabolism; and thereaf-
ter they act by inhibiting the enzyme acetyl cholinesterase, causing an
increase in acetylcholine activity at nicotinic and muscarinic receptors.2,3

OP poisoning can occur in a variety of situations which can be accidental
or suicidal. There is an increased risk for accidental human intoxication
among farmers and their families. Acute pancreatitis and late-onset neuro-
pathy are rare complications of OP poisoning.

Two Serious Complications of
Organophosphate Poisoning in the

Same Patient: Acute Pancreatitis and
Late-Onset Polyneuropathy: Case Report

AABBSS  TTRRAACCTT  Organophosphorus compounds and carbamates are cholinesterase inhibitors which are
widely used as pesticides and insecticides. There is an increased risk for accidental human intoxi-
cation among farmers and their families. Acute pancreatitis and late onset polyneurophaty are rare
and serious side effects of organophosphate poisoning. A 13-year-old farmer’s boy was taken to the
hospital after playing around and eating fruits in a field which has just been applied pesticide. He
was hospitalized with vomiting and loss of consciousness. The case was diagnosed as acute pancre-
atitis which can be obscured by severe systemic effects of organophosphate poisoning. Three weeks
later he was admitted to hospital again and diagnosed with organophosphate-induced delayed
polyneuropathy. 
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ÖÖZZEETT  Organofosfat ve karbamatlar, sık kullanılan pestisid ve insektisitlerden olup kolin esteraz
inhibitörleridir. Özellikle çiftçi ve ailelerinde kazayla alım nedeniyle intoksikasyon riski yüksektir.
Akut pankreatit ve geç başlangıçlı polinöropati, organofosfat zehirlenmesinin nadir görülen ciddi
komplikasyonlarıdır. Kusma ve bilinç kaybı şikâyetleri ile hastaneye getirilen 13 yaşındaki erkek
çocuğun pestisid ile ilaçlanmış bir meyve bahçesinde dolaşıp, ilaçlanmış meyvelerden yediği
öğrenildi. Olgu organofosfat zehirlenmesinin ağır sistemik etkileri tarafından maskelenmiş olan
akut pankreatit tanısı ile yatırıldı. Üç hafta sonra tekrar hastaneye başvuran olguda bu kez
organofosfat zehirlenmesinin neden olduğu geç başlangıçlı polinöropati gelişti.
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CA SE RE PORT

A 13-ye ar-old far mer’s boy was ta ken to the hos pi -
tal af ter pla ying aro und and ea ting fru its in a fi eld
which has just be en app li ed with pa rat hi on-methyl
(Fo li dol M-35 Ba yer®) as pes ti ci de. He was pre sen -
ted with vo mi ting and loss of cons ci o us ness. He
was hos pi ta li zed in our pe di at ric in ten si ve ca re
unit. Physi cal exa mi na ti on re ve a led a he art ra te of
98 be ats per mi nu te, a blo od pres su re of 115/78
mmHg and a body tem pe ra tu re of 38.3°C. He had
mi o sis, fas ci cu la ti ons, hyper sa li va ti on and ex ces si -
ve swe a ting. Re sults of his ini ti al la bo ra tory stu di -
es we re as fol lows:  blo od glu co se, 247 mg/dL;
so di um, 143 mmol/L; po tas si um, 3.1 mmol/L; blo -
od ure a nit ro gen, 18 mg/dL; cre a ti ni ne 0.6 mg/dL;
ha e mog lo bin, 12.3 g/dL; and pla te let co unt,
282.000/mm3. Comp le te blo od co unt sho wed an el-
e va ted whi te blo od cell (WBC) co unt (28 x 109)
with ne ut rop hil pre do mi nan ce (82%). The ini ti al
li ver func ti on tests and blo od gas analy sis we re nor-
mal. Eryt hrocy te se di men ta ti on ra te (ESR) and C-
re ac ti ve pro te in (CRP) le vels we re ele va ted (42
mm/h and 2.3 mg/dL) whi le pse u do cho li nes te ra -
se le vel was low (1.3 kU/L). On ad mis si on, gas tric
la va ge was per for med and ac ti va ted char co al was
gi ven vi a na so gas tric tu be. The pa ti ent’s con ta mi -
na ted clot hing was re mo ved and ex po sed are as we -
re was hed with so ap and wa ter. Thre e grams of
at ro pi ne was gi ven un til at ro pi ni za ti on was ac hi e -
ved and 1.2 g pra li do xi me was gi ven un til ni co ti nic
symptoms we re re sol ved.  The pa ti ent be ca me con-
s ci o us in the first 15 ho urs. Af ter 30 ho urs of hos-
pi ta li za ti on he suf fe red from epi gas tric pa in and
bi li o us eme sis. The fin dings of ab do mi nal CT we re
en lar ge ment of the cor pus and the ta il of the pan-
cre as, pe ri pan cre a tic exu da ti on and thic ke ning of
the an te ri or pa ra re nal fas ci a (Ge ro ta’s fas ci a) (Fi g-
u re 1 and 2). The se fin dings we re as so ci a ted with
the high se rum le vels of amy la se, li pa se, as par tat
ami not rans fe ra se (AST), and ala ni ne ami not rans fe -
ra se (ALT).

Pa ti ents was tre a ted with pa ren te ral vo lu me
rep la ce ment, ce fo ta xi me (2 g/day, i.v) and  so ma -
tos ta tin (6 mg/day)in fu si on. So ma tos ta tin in fu si on
con ti nu ed for two days. Fi ve days la ter, the le vel of

pse u do cho li nes te ra se  and the li ver func ti on tests
re tur ned to nor mal (Tab le 1). The pa ti ent was dis-
c har ged with nor mal amy la se and li pa se le vels af -
ter 10 hos pi tal days. 

Ho we ver, ap pro xi ma tely thre e we eks la ter he
was ad mit ted to the hos pi tal with dif fi culty in wal -
king and sen sory loss in fo ot fin gers. Ne u ro lo gi cal
exa mi na ti on re ve a led bi la te ral drop ped fo ot, ab sent
Ac hil les ten don ref le xes and sen sory im pa ir ment
of pe rip he ral type in the lo wer ex tre mi ti es par ti -
cu larly in fo ot fin gers. The re was no de ep sen sory
in vol ve ment. Musc le strength was nor mal in up -
per ex tre mi ti es and 3/5 in lo wer ex tre mi ti es and
cra ni al ner ve in vol ve ment was not de ter mi ned.
Elec trom yog rap hi cal exa mi na ti on de mons tra ted
symmet ri cal sen sory-mo tor poly ne u ro pathy with

FIGURE 1: Enlargement of the pancreas and peripancreatic edema.

FIGURE 2: Gerota’s fascia is thickened and peripancreatic exudation.
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sig ni fi cant dis tal axo nal de ge ne ra ti on in the lo wer
ex tre mi ti es. The ot her system exa mi na ti on and la -
bo ra tory fin dings (e.g. comp le te blo od cell co unt,
blo od glu co se, elec troly tes, uri naly sis, li ver and re -
nal func ti on tests) we re fo und to be nor mal. The
pa ti ent was sub jec ted to the a physi ot he rapy prog -
ram. Cli ni cal and ne u ro lo gi cal exa mi na ti on fin d-
ings re sol ved wit ho ut any se qu e la e at the end of
the 6th month.

DIS CUS SI ON

Every ye ar thre e mil li on pe op le in the world suf fer
from in to xi ca ti on du e to or ga nop hosp ha te com po -
unds and ap pro xi ma tely 220.000 of them di e. Tho -
ugh the num ber of chil dren ex po sed is li kely to be
gre a ter, awa re ness of the dan gers of pes ti ci des is
less in de ve lo ping co un tri es .4

Or ga nop hosp ha tes which are ab sor bed thro -
ugh the skin, lungs and gas tro in tes ti nal tract. They
wi dely dis tri bu te to the  tis su es and eli mi na te by
he pa tic me ta bo lism. The di ag no sis of OP to xi city
is ba sed on  cli ni cal fin dings. The me a su re ment of
cho li nes te ra se ac ti vity con firms the OP po i so ning.
Ho we ver, cho li nes te ra se le vels do not al ways cor-
re la te with se ve rity of cli ni cal ill ness.5 Mo ni to ring
of RBC and plas ma cho li nes te ra se le vels is re com -
men ded be fo re and du ring  the rapy.2,6

The pre va len ce of pan cre a ti tis in OP po i so -
nings ran ged is 0.59-12.7%.6,7 The di ag no sis of acu -
te pan cre a ti tis can be obs cu red by the syste mic
ef fects of OP to xi city. The di ag no sis of acu te pan-
cre a ti tis is usu ally es tab lis hed by the de tec ti on of

in cre a sed le vel se rum amy la se va lu es thre e fold or
mo re abo ve nor mal and ele va ted le vel of se rum
li pa se. The pan cre a tic enz yme ele va ti ons are very
mo dest for acu te pan cre a ti tis and hype ramy la se -
mi a is well re por ted af ter OP po i so ning ari sing
from sa li vary gland hypers ti mu la ti on.6 Se rum amy-
la se and li pa se ele va ti on with the ima ging fin dings
con fir med the di ag no sis of acu te pan cre a ti tis in our
pa ti ent. 

In ad di ti on to cli ni cal ma ni fes ta ti ons ca u sed
by pe rip he ral ni co ti nic and mus ca ri nic ef fects, cen-
tral ner vo us system (CNS) can be ef fec ted. CNS po -
i so ning may ca u se agi ta ti on, se i zu res and co ma.
The in ter me di a te syndro me is pro bably ca u sed by
pro lon ged over sti mu la ti on of the ne u ro mus cu lar
junc ti on and may be as so ci a ted with ina de qu a te
oxi me the rapy. Pa ti ents may de ve lop pro xi mal
musc le we ak ness over a few days even af ter re so -
lu ti on of the acu te cho li ner gic cri sis. Firstly neck
we ak ness is ob ser ved, and then  pro xi mal limb we -
ak ness and cra ni al ner ve pal si es oc cur. Ho we ver so -
me cho li nes te ra se in hi bi tors may ca u se a de la yed,
of ten per ma nent pe rip he ral ne u ro pathy.2

Se ve ral OP com po unds ad di ti o nally le ad to
poly ne u ro pathy by a dif fe rent ro u te such as in hi bi -
ti on of ne u ro pathy tar get es te ra se (NTE). Ho we ver
the in hi bi ti on of NTE is not eno ugh for the de ve -
lop ment of ne u ro to xi city.4 In  ex pe ri men tal tri als it
was de mons tra ted that phosp ho na te, car ba ma te and
sul fo na te in hi bi ted NTE but ne u ro pathy  did not oc -
cur. It was even shown that the se agents, oc cup ying
the ca taly tic re gi on of ne u ro pathy tar get es te ra se,
avo i ded the ne u ro pat hic in hi bi tor bin ding and pla -
yed a pre ven ti ve ro le aga inst ne u ro pathy de ve lop -
ment.6 Da ta from the ex pe ri men tal stu di es and ca se
re ports de mons tra ted that phosp ha tes, phosp ho a -
mi da tes and phosp ho na tes we re the ones that we re
ne u ro toxic es te ra se in hi bi tors le a ding to poly ne u -
ro pathy.8,9 Symptoms ap pe ar two to thre e we eks
af ter the in ges ti on of to xic ma te ri al. On set of the
symptoms chan ges ac cor ding to the do se and ro u -
te of ex po su re.10 The on set may be de la yed with
the chro nic ex po su re.11 Cramps in legs are the
com mon ini ti al symptoms. Sub se qu ently dis tal pa -
rest he si a and sen sory loss, and prog res si ve we ak -
ness at the lo wer ex tre mi ti es oc cur and de ep

Reference On After 

Units range admission 5 days

WBC count x 109 L 3.4-10 28.5 12.4

Neutrophil count x 109 L 2.2-8.6 23.4 9.9

Amylase U/L 27-102 512 127

Lipase U/L 8-57 143 76

Pseudocholinesterase kU/L 7-19 1.3 7.8

AST IU/mL 5-40 124 24

ALT IU/mL 5-40 92 36

TABLE 1: Laboratory values on admission and 
5 days later.
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ten don ref le xes be co me hypo ac ti ve.12 Sen sory loss
is mild in ge ne ral. Oc ca si o nally mild pyra mi dal
fin dings may ac com pany the cli ni cal pre sen ta ti -
on.13 The ini ti al ne u ro lo gi cal symptoms in our ca -
se we re ga it dis tur ban ce and sen sory loss at fo od
fin gers which was res pec ti vely ma ni fes ted 3 we -
eks af ter the acu te ex po su re. Elec troph ysi o lo gi cal
stu di es de mons tra ted dis tal, symmet ri cal sen sory-
mo tor poly ne u ro pathy par ti cu larly at the lo wer
ex tre mi ti es. In our pa ti ent, the ne u ro lo gic and
elec troph ysi o lo gi cal fin dings we re li mi ted to the
lo wer ex tre mi ti es. This is per haps be ca u se long fib-
bers with bro a der di a me ters are mo re sus cep tib le
than the nar row and short ones. 

La te-on set poly ne u ro pathy ca u sed by OP
com po unds is di ag no sed by his tory and cli ni cal fin -
dings.4,14 The re is no spe ci fic the rapy for the la te-
on set poly ne u ro pathy du e to OP com po unds but
physi ot he rapy may be ef fec ti ve.15 Prog no sis is va ri-
ab le. Pe rip he ral ner ve des truc ti on may ca u se at ro-
phy and drop ped fo ot. Ge ne rally, se ve rity of the
pyra mi dal in vol ve ment pre dicts the prog no sis. In
our ca se physi cal exa mi na ti on fin dings and elec-
troph ysi o lo gi cal stu di es de mons tra ted that dis tal
symmet ri cal sen sory mo tor poly ne u ro pathy oc curs

at the lo wer ex tre mi ti es. This is a pos sib le fin ding
for the la te on set poly ne u ro pathy du e to OP po i so -
ning. The pa ti ent was ta ken un der a physi ot he rapy
prog ram. His cli ni cal fin dings sho wed no prog res -
si on.

Two se ri o us comp li ca ti ons of OP po i so ning,
both acu te pan cre a ti tis and la te-on set dis tal poly -
ne u ro pathy, de ve lo ped in this ca se; and it is furt her
re a son why this ca se is pre sen ted as an examp le in
this do cu ment.

In the co un tri es whe re eco no mi es are ba sed on
ag ri cul tu re, ex po su res du e to OP in sec ti ci des are
com mon. The di ag no sis of acu te pan cre a ti tis can be
mas ked by the se ve re syste mic ef fects of OP po i so -
ning. The re fo re sin ce ap prop ri a te tre at ment co uld
be li fe-sa ving in OP po i so ning ca ses, im por tan ce
sho uld be gi ven to acu te pan cre a ti tis.  In ad di ti on
to acu te cho li ner gic to xi city, la te on set poly ne u -
rop hathy sho uld be con si de red and pa ti ents and fa -
mi li es must be in for med abo ut chro nic to xi city.
Pa ti ents who re co ver from se ri o us OP in to xi ca ti -
ons sho uld be clo sely mo ni to red for acu te pan cre -
a ti tis and the de ve lop ment of OP-in du ced de la yed
poly ne u ro pathy.
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