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Acute kidney injury following ingestion ® c™“  
of plate developer (sodium metasilicate): a case 
report
B. G. A. Rathnamali'*©, G. Samarajiwa* 1, D. D. K. Abeyratne1, G. N. D. Perera1,2 and S. B. Gunatilake1,2

[ Abstract j
S Background: Plate developer is a chemical used in the printing industry and is a corrosive alkaline agent containing j 
! sodium metasilicate as the main substance. Plate developer poisoning is rare. Literature search revealed only a single !

case report o f fatal sodium metasilicate poisoning (Z Rechtsmed 94(3):245-250,1985). There are no reports o f acute j 
i kidney injury related to ingestion o f sodium metasilicate containing substances.
! Case report: A 52-year-old Sri Lankan male w ith a history o f hypertension and affective disorder presented following  

ingestion o f about 150 ml o f plate developer solution. He developed severe upper airway obstruction due to laryn
geal edema and underwent tracheostomy. While in the ward he developed features o f acute kidney injury w ith high 
serum creatinine levels and persistent hyperkalemia which necessitated temporary haemodialysis. Because o f the cor
rosive effect, he developed severe inflammation o f the upper gastro intestinal tract w ith narrowing o f esophagus and i 
pyloric region, requiring feeding jejunostomy. He died while waiting for the surgery for pyloric stenosis. |

i Conclusions: Acute kidney injury is a potential treatable complication of plate developer poisoning other than its j 
I complications related to  corrosive effects. Regular monitoring o f renal functions in such a patient would be useful for j 

early recognition o f acute kidney injury. j
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Background
Plate developer is a corrosive alkaline agen t w hich  is 
used as an  im age developer fo r positive w orking  th e r
m al plates in  p rin tin g  industry . It is co m p o sed  o f  sod ium  
m etasilicate, a p ro p rie ta ry  m odifier an d  w ate r an d  p o i
soning  w ith  th is  ag en t is rare. S od ium  m etasilicate  is th e  
m ain  co n stitu en t as well as th e  m o st h azard o u s agent. N o 
rep o rted  cases w ere found  o f acu te  renal failure associ
a ted  w ith  ingestion  o f  so d iu m  m etasilicate  [1].

Case presentation
A 52-year-old Sri Lankan m ale w as a d m itted  to  hospital 
30 m in after ingesting  ab o u t 150 m l o f  PD 8 (plate devel
oper) so lu tion . H e h ad  a h is to ry  o f  hyp erten sio n  and
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affective d iso rd er w ith  a p ast h is to ry  o f  suicide a ttem pts. 
However, he w as n o t on  tre a tm e n t for e ith e r condition  
regularly and for th e  5 m o n th s p reced ing  th is  adm ission, 
h ad  n o t taken  any m edication . Poisoning  cen te r w as co n 
tac ted  im m ediately  for advice. G astric  lavage o r activated 
charcoal w as n o t in s titu ted  as th e  po ison  w as a corrosive 
substance.

W e m anaged h im  w ith  fluid resuscita tion  (using 0.9 % 
N aC l solution), soon  after adm ission. W ith in  first h o u r 
o f adm ission, p a tien t developed s trid o r and  hypoxia and 
an em ergency tracheostom y  w as done. In next 48 h we 
m anaged h im  w ith  in travenous dexam ethasone 4  m g 
8 hourly, nebulized  adrenalin  4 hourly, salbutam ol nebu- 
lization  2 hourly, an d  in travenous om eprazole 40 m g 
tw ice daily. B lood pressure  w as m anaged w ith  oral n ifedi
p ine and  prazosin  and  th e  systolic p ressu re  rem ained  
above 110 m m H g and  he d id  n o t becom e hypovolem ic o r 
hypotensive. A nasogastric  tu b e  w as inserted  to  facilitate
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rem oval o f gastric  m aterial, and  650 ml o f a ltered  blood 
was drained. H is baseline se rum  creatin ine  value was 
n o t know n, b u t it rapidly dete rio ra ted  over next 72 h 
(135.8 pm ol/l at 2 h, 241 pmol/1 at 24 h and 650 pm ol/l at 
72 h) and he developed hyperkalem ia (7.2 mmol/1). It was 
initially m anaged w ith  insu lin -dex trose regim e and  cal
cium  resonium . H ow ever serum  po tassium  level rem ained  
persistently  above 6 mmol/1. He rem ained  oliguric for next 
48 h despite  adequate  hydration  and  developed peripheral 
oedem a and  eventually p u lm onary  edem a necessita ting 
hem odialysis. H is liver enzym es rem ained  norm al (aspar
ta te  transam inase  37 U /L, alanine transam inase  25 U/L) 
and there  w as no evidence o f ischem ic o r toxic hepatitis. 
U rine full rep o rt show ed no  active sed im ents (pus cells 
5/HPF, red cells nil, album in  nil, sugar nil, red cell casts 
nil). C hest radiography show ed pu lm onary  edem a. H ae
modialysis w as in itia ted  on  th e  4 th  day of adm ission and 
repeated  for th e  nex t 2 days. A fter th e  4 th  haem odialysis 
serum  po tassium  level becam e norm al (4.7 mmol/1) and 
u rine  o u tp u t im proved. Serum  creatin ine  declined stead 
ily du ring  th is period  and  haem odialysis w as stopped  after 
the  5 th  dialysis. A fter 1 m on th  at th e  tim e o f discharge 
his serum  creatin ine level w as near norm al (115 pm ol/l). 
D uring  th e  hospital stay, pa tien t developed in to lerance 
to  nasogastric feeding. U pper G astro-in testinal en d o s
copy perfo rm ed  on  day 20 revealed severe inflam m ation 
and  narrow ing  of the  lum en o f esophagus, ulceration  of 
th e  stom ach  and  u pper duo d en u m  and  narrow ing o f the 
pyloric open ing . A feeding je junostom y was done for 
enteral feeding on day 21. Patient also required  blood 
transfusion  to  co rrec t anaem ia. O lanzapine and  fluoxetine 
w as sta rted  by psychiatrists for severe depression. Three 
m on ths after discharge th e  je junostom y w as b locked and 
to ta l paren teral n u trition  w as reso rted  to. H e died while 
w aiting for surgery  to  co rrec t th e  pyloric stenosis from  
com plications related  to  m alnu trition .

Discussion
Plate developer po ison ing  is rare. This is to  o u r know l
edge th e  first case re p o r t o f acu te  renal failure follow 
ing ingestion  o f p late developer. Sodium  m etasilicate  is a 
co n stitu en t o f various p ro d u c ts  and  u sed  for various p u r
poses such as fireproofing m ix tu res, in laundry, for m etal 
and  floor cleaning, for de-ink ing  recycled  paper p roduc ts  
in th e  pulp and  pap er industry , in w ashing carbonated  
drink  bo ttles, in insecticides, fungicides, and  an tim ic ro 
bial com pounds, and  as a chem ical in te rm ed ia te  for silica 
gel catalysts, an  additive in  soaps and  syn thetic  de te r
gen ts, an ing red ien t in  adhesives, a b leach ing  aid. C o m 
b ined  w ith o th e r salts such  as sod ium  b icarbonate , it can 
be applied  to  a lum inum  as a pa in t s tr ip p e r [2],

Toxicity o f th e  sod ium  m etasilicate  depends on  th e  
concen tra tion , th e  silica to  alkali ratio , th e  sensitivity  o f

th e  exposed tissue, and  th e  leng th  o f exposure [3]. Solu
ble silicates can  induce effects rang ing  from  irrita tion  
to  co rrosion . Sodium  m etasilicate  can  p roduce  caustic 
b u rn s  (i.e., colliquative necrosis) an d  induce hypocal- 
caem ia by b ind ing  to  calcium . In an anim al study, oral 
adm in is tra tion  o f sod ium  m etasilicate  p roduced  u lcera 
tion  and  b leed ing  in th e  stom ach , d u o d en u m  and  sm all 
in testine. O ral dosing  o f th e  20 % so lu tion  caused  dysp
nea, and  nasal d ischarge. H igher doses caused  death  [3].

Sodium metasilicate associated renal injury

In traperitonea l in jec tion  o f nonahydrate  form  o f m e ta 
silicate to  guinea pigs has show n to  p ro d u ce  silicaceous 
deposits  in th e  k idney  tubu les. This effect w as also d e m 
on stra ted  in an o th e r study  in w hich dogs w ere given 
sod ium  m etasilicate  orally. U nspecified  dam age to  k id
neys, u re ters, bladder, gastro in testina l trac t, and  the 
lungs w ere observed . W h en  it w as given orally to  rats, 
slight degenerative changes in  th e  ep ithelia  o f the  renal 
tubules w ere observed  [3].

Available hu m an  data  also show ed th a t oral adm in is tra 
tion  o f sod ium  m etasilicate  (T D Lo =  1 mL/kg; 217 m g/ 
kg) p roduced  changes in k idney  tubu les, h em atu ria  and 
caused  nausea o r vom iting  [3]. B ut w e d id  n o t find any 
rep o rted  cases o f acu te  renal failure. U ltra  sound  study  
o f  kidney, u re te r  and  b lad d er pe rfo rm ed  on  th e  th ird  
day o f adm ission  show ed no rm al k idney  size w ith fea
tu res  o f acu te  k idney  in jury  and  no  evidence o f o b s tru c 
tive uropathy. H is c rea tin ine  level rose rapidly w ithin few 
days w ith  features o f acu te  renal failure. H is b lood  p res
su re  rem ained  h igh an d  it w as m anaged  w ith  nifedipine 
and  prazosin  and  low est re co rd ed  b lood  pressure w as 
110/70 m m H g. T here w as no  period  o f hypovolem ia and 
hypotension . W e d id  n o t use  any nephro tox ic  m ed ica
tions for th e  m anagem en t o f th is pa tien t. W e could no t 
perfo rm  a renal b iopsy  a t th a t  stage as pa tien t w as no t 
stable. A t th e  tim e  o f d ischarge  crea tin ine  w as 115 pm ol/l 
and  it rem ained  sam e after 3 m o n th s o f follow up. It is 
likely th a t he had  developed  acu te  k idney  in jury  due to 
d irec t toxicity o f m etasilicate  on  th e  kidneys.

Conclusions
C linicians shou ld  be  aw are th a t in add ition  to  th e  co r
rosive in juries to  gastro in testina l tra c t, acu te  renal fail
u re  can occur follow ing ingestion  o f sod ium  m etasilicate 
con ta in ing  com pounds such as plate  developer. T here
fore, acu te  renal toxicity  shou ld  be an tic ipated  in  patien ts 
w ith  p late  developer toxicity  and  th e ir  renal functions 
should  be  m o n ito red  closely.
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editorial

Palliative care
Jo u rn a l o f  th e  C e y lo n  C o lle g e  o f  P h y s ic ia n s, 2016, 47, 59

One of the hardest things for a physician is to tell a patient he has terminal illness. The phrase that 

is often used is, ‘There’s nothing more we can do.’ What they mean is there’s nothing more that can 

be done to stop the progression of the illness. But there’s much more that can be done for the person, 
and this is where the palliative care team comes in. The professionals and volunteers involved in 

providing this care should be commended for their difficult but vitally important work -  allowing people 

to die with dignity, respect and compassion. Palliative care improves the quality of life for patients with 

a life-threatening illness and for their families. Palliative care aims to relieve suffering by identifying, 
assessing, and treating pain and other physical, psychosocial, and spiritual problems. In this issue of 
the Jo u rn a l an article by a physician and a team with a dedication to palliative care describe how this 
specialty was started in our country and their experience at Rathnapura General Hospital. This study 

concentrates on the carer perceptions and in our country where social services are limited, carers of 
patients who are mostly dose family members play a crucial role sacrifidng their own life issues. 
Despite the documented benefits, palliative care is underutilized in the management of advanced of 
terminal illnesses even in developed countries. It is time to include in our educational programs for 
family physidans, physidans and nurses, the prindples of palliative care and how it can be implemented 

in local settings.
i

In this issue an audit carried out at a teaching hospital outpatients reveals the problem of misuse/ 
overuse of dopidogrel in cardiovascular patients. Dual antiplatelet treatment with aspirin and dopidogrel 

has a clear place in managing such patients. But sometimes these are overlooked, forgotten and the 

prescriptions are just repeated. Audits of this nature in other institutions should be encouraged and 
are an useful measure to overcome this problem of over-treatment Another study reports that emergency 

management of anaphylaxis is not optimal amongst first contact level doctors. Prompt and proper 
management of this life threatening condition is vital and educational programs to enhance this knowledge 

are welcome. In this respect the efforts of the College of Physicians should be commended as their 
teaching module on management of anaphylaxis deals with this dire need.

T h is  year (2016) we have managed to publish two issues of the Jo u rn a l and this is encouraging. 
Recognition of the Jo u rn a l by the peers and contributors depend on the regular and frequent publication. 
We are striving to make the Jo u rn a l a quarterly and the success of this effort will solely depend on our 
contributors. The editorial process is now streamlined with significant help from the College office and 

the editors and the editorial board are optimistic. 2017 is the College jubilee year and we hope to 

publish a special jubilee issue dedicated to the past, present and future of the College. All members 

are invited to contribute to this special issue.

Sam an B. Gunatilake
Co Editor J C C P


