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CASE REPORT 
whole-bowel irrigation; 
zinc sulfate, overdose 

Whole-Bowel  Irrigation as T rea tment  for 
Zinc Sulfate Overdose 

A 16-year-old boy ingested approximately 50 zinc su.lfate tablets (ZnS04; 
500-rag tablets). After spontaneous emesis, ipecac-induced emesis, and 
orogastric lavage, an abdominal radiograph performed four hours after in- 
gestion still derIlonstrated approximately 50 ZnSO~ tablets within the 
stomach and three pills within the colon. Whole-bowel irrigation was be- 
gun with a polyethylene glycol iavage solution (PEG; Golytely ®) that was 
administered through a nasogastric tube; within one hour, the patient be- 
gan producing a rectal effluent that contained pills. The patient remained 
asymptomatic throughout whole-bowel irrigation. Stool guaiac tests were 
negative. The serum chloride, however, increased from 105 tO 127 mEq/L. 
Follow-up kidney, ureter, and bladder studies demonstrated the Clearance 
of the zinc tablets from the gastrointestinal tract during the next 24 hours. 
[Burkhart KK, Kulig KW, Rumack B: Whole-bowel irrigation as treatmenl 
for zinc sulfate overdose. Ann Emerg Med October 1990;19:1167-1170.] 

I N T R O D U C T I O N  
Zinc ingestions produce few direct systemic effects, but zinc salts can 

cause gastrointestinal corrosion. Therefore, attempts to remove zinc from 
the stomach would appear to be indicated in a large ingestion. 

Whole-bowel irrigation (WBI) has become a routine surgical bowel prepa- 
ration. The successful use of WBI as a gastric decontamination procedure 
has been rePorted after toxic ingestion. ~-4 There are few scientific studies 
of its efficacy, s-7 

We describe the use of WBI in a 16-year-old boy who ingested approx- 
imately 2.5 g zinc sulfate (ZnSO4). 

CASE REPORT 
In a suicidal gesture, a 16-year-old previously healthy boy ingested 1 oz 

Nyquil ®, 20 acidophilus tablets, and, by history, 10 to 20 ZnSO 4 tablets 
(500-mg tablets). One ounce of Nyquil ® contains 25% ethanol, 1,000 mg 
acctaminophen, 7.5 mg doxylamine succinate, 60 mg pseudoephedrine hy- 
drochloride, and 30 mg dextromethorphan hydrobromide. Acidophilus is a 
natural culture of lactobacilli with pectin. The patient had four sponta- 
neous emeses but vomited only a few pills. 

One hour after ingestion, the patient was transported by ambulance to 
the emergency department. His vital signs were blood pressure of 140/98 
mm Hg; pulse, 88; respirations, 18; and temperature, 37.0 C. On physical 
examination, no oropharyngeal burns were noted. The remainder of his 
examination was unremarkable. The patient was given 30 mL syrup of 
ipecac, which resulted in emesis of two additional pills. Gastric lavage 
with a 36F tube did not return any pill fragments. 

Four hours after ingestion, a kidney, Ureter, and bladder study demon- 
strated approximately 50 radiopaque tablets in the area of the stomach 
bubble; three tablets appeared to have passed beyond the pylorus (Figure 1). 
A second lavage with a 36F tube that had its side ports enlarged before 
insertion did not return any pill fragments. 

A nasogastric tube was placed, and polyethylene glycol lavage (PEG; 
Golytely ®) was begun at a rate of 1 L/hr. One hour later, the patient began 
passing pill fragments in his rectal effluent. The PEG was discontinued 
after four hours. The patient tolerated WBI without any abdominal discom- 
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FIGURE 1. Kidne~ ureter, and blad 
der study four hours after ingestion. 
Patient had spontaneous emesis, 
ipecac-induced emesis, and gastric 
lavage before the radiograph. 

fort and did not  develop any abdomi-  
nal d i s tens ion .  A repeat  abdomina l  
r ad iograph  d e m o n s t r a t e d  a m a r k e d  
d e c r e a s e  in  t h e  n u m b e r  of p i l l s  
w i t h i n  the  s t o m a c h  and e x t e n d i n g  
throughout  the colon to the rec tum 
(Figure 2). The t reat ing physic ian did 
not  restart  PEG, and the pat ient  was 
a l l owed  to eat.  His  r epea t  k idney ,  
ureter, and bladder s tudy 12 hours af- 
ter  PEG was  s t a r t ed  d e m o n s t r a t e d  
that  the pi l ls  had passed beyond the 
s tomach .  T h e  nex t  day, a few p i l l  
f ragments  s t i l l  r ema ined  in the co- 
lon. The pa t ien t  did not  develop any 
abdominal  discomfort  or distension.  
His  s too ls  t h r o u g h o u t  his  hosp i t a l  
course tested guaiac-negative.  

The  p a t i e n t ' s  t o x i c o l o g i c  sc reen  
was  p o s i t i v e  for a f i v e - h o u r  ace t -  
aminophen  level of 15 txg/mL, a six- 
hour sal icylate  level of 2 mg/dL, and 
a serum ethanol  level of 20 mg/dL. 
His e lectrolytes  one hour  before PEG 
were 140 mEq/L sodium, 4.6 mEq/L 
potassium, 105 mEq/L chloride, and 
24 mEq/L b icarbonate .  He received 
800 mL lacta ted  Ringer 's during PEG 
adminis t ra t ion .  

His e lect rolytes  at the conclusion 
of PEG were sodium, 140 mEq/L; po- 
t a s s ium,  4.9 mEq/L;  ch lor ide ,  127 
mEq/L; and bicarbonate,  22 m Eq/L. 
No addi t ional  e lectrolytes  were done. 
Kidney, ureter ,  and bladder  s tudics  
o b t a i n e d  dur ing  the  nex t  24 hours  
d e m o n s t r a t e d  the  c l ea rance  of the  
z inc  t ab l e t s  f rom the  colon.  Af te r  
p s y c h i a t r i c  e v a l u a t i o n ,  the  p a t i e n t  
was discharged the next  day. 

D I S C U S S I O N  
Serious zinc ingest ions have occa- 

s i ona l ly  been  r epo r t ed  in the  tox- 
icologic l i terature.  Zinc  chloride and 
z inc  phosph ide  are h igh ly  corrosive 
salts and may  produce severe hemor-  
rhagic gastroenterit is.a,  9 While  much  
less corrosive, ZnSO 4 may  also pro- 
duce hemor rhag ic  gas t roenter i t i s ,  m 
IV ZnSO 4 has resul ted in one delayed 
fa ta l i ty .  '~ E l e m e n t a l  z inc  has  also 
been  a s soc i a t ed  w i t h  food po i son-  
ing. ~ After  a mass ive  ingest ion of 12 
g of meta l l ic  zinc, one pat ient ' s  only 
s y m p t o m  was delayed lethargy. 13 

WBI has proven to be a safe surgi- 

cal bowel  p repara t ion  procedure  in 
children and adults. 14 17 The concept  
was in t roduced in 1973 by Hewi t t  et 
a], who used a hydroelect r ic  solut ion 
t h a t  c o n t a i n e d  s a l i n e ,  p o t a s s i u m  
chloride,  and sod ium bicarbonate.~S 
In 1976, O k o n e k  et al repor ted  the 
use of "gut  lavage" to treat  a pat ient  
w i t h  d i q u a t  inges t ion .  1 The  lavage 
s o l u t i o n s  c u r r e n t l y  in c l i n i ca l  use  
con ta in  p o l y e t h y l e n e  glycol  and so- 
d i u m  su l fa t e  as the  chief  o s m o t i c  
agents. The concentra t ions  of sodium 
sulfate and other  e lectrolytes  in the 
lavage so lu t ion  were modif ied by hu- 
man  exper imenta t ion  unt i l  the solu- 
t ion p roduced  no ne t  m o v e m e n t  of 
wate r  or e l ec t ro ly tes  across the  gut  
w a l l J  4 

Tcnenbe in  r e c o m m e n d s  tha t  WBI 
be considered when a pa t ien t  ingests 
a large amoun t  of a toxin or presents  
late after an ingestion,  or the toxin is 
not  absorbed to charcoal  or is a de- 
layed- re lease  pha rmaceu t i ca l .  2 Con- 
t ra indica t ions  to the use of WBI in- 
clude ileus, obstruct ion,  perforation, 
and signif icant  gas t ro intes t inal  hem-  
orrhage. 

Few studies have tested the effec- 
t iveness of WBI as a decon tamina t ion  
procedure for the t r ea tment  of acute  
poisoning. Tenenbein et al found that  
WBI decreased the blood concent ra-  
t ion and area under  the  curve after  
ampic i l l in  ingestion. 5 Rosenberg et al 
c o m p a r e d  WBI w i t h  c h a r c o a l  and  
wi th  charcoal  fo l lowed by WBI and 
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FIGURE 2. Repeat  k idney ,  ureter, 
and bladder s tudy  four hours after 
whole  bowel  irrigatio~ and approx- 
i m a t e l y  s ix  hours after the photo- 
graph in Figure I. 

found  tha t  charcoal  a lone was the 
m o s t  eff icacious i n t e r v e n t i o n  after 
an  aspi r in  inges t ion .  6 Brown et al 
found  WBI as effective as sorbi tol  
w h e n  given 45 minu t e s  after a caf- 
feine ingestion. 7 The majority of the 
remainder  of the toxicologic experi- 
ences wi th  WBI are case reports. The 
prev ious  subs tances  for wh ich  au- 
thors report using WB[ include iron, 
sus ta ined- re lease  theophy l l ine ,  tri- 
cyclic antidepressants, paraquat, and 
disc batteries. 1-4 

Gastrotomy has primarily been re- 
ported as a gastric decon tamina t ion  
procedure after i ron overdoses. Iron 
sulfate and fumarate  have been re- 
moved eight to 16 hours after inges- 
t ion  in  chi ldren and one adult. ~9-aa 
M u l t i p l e  emeses  and la rge-vo lume 
lavages had failed to remove signifi~ 
cant  a m o u n t s  of the iron tablets  in 

these  cases. At surgery, i nd iv idua l  
iron tablets were found to adhere to 
the hemorrhagic  gastric mucosa.  A 
large mass con ta in ing  25 g mepro- 
bamate was removed 40 hours after 
ingest ion by gastrotomy. 23 Mercuric 
ox ide  r e l ea sed  i n t o  the  s t o m a c h  
when  a disc battery disintegrated was 
r emoved  by i r r iga t ion  after gastro- 
tomy. 24 Cocaine packets have been 
removed by gastrotomy after intesti-  
nal  obstruct ion developed.2S, 26 

WBI was an effective decontamina-  
t ion procedure in our patient.  Gastro- 
tomy was a consideration because of 
the  p o t e n t i a l  g a s t r o i n t e s t i n a l  cor- 
r o s ivenes s  and  r i sk  of pe r fo ra t i on  
from this quant i ty  of ZnSO 4 tablets 
lodged in  the  s t omach .  WBI m o -  
bil ized the tablets, and gastrotomy 
was no longer considered. 

The only adverse effect of PEG ad- 

min is t ra t ion  in this pat ient  was the 
d e v e l o p m e n t  of h y p e r c h l o r e m i a ,  
whereas  the  o ther  e lec t ro ly tes  re- 
mained  norma l  and unchanged.  We 
can only speculate on the possible 
etiologies of the hyperchloremia. Sul- 
fate is the major anion in  the PEG so- 
lu t ion  because it is poorly absorbed. 
T h e  s u l f a t e  a n i o n  m a y  h a v e  re- 
mained in  the gut, whereas zinc chlo- 
ride was absorbed. It is doubtful that  
the dissolution of ZnSO 4 in the gas- 
t ro in tes t ina l  tract  in our pa t i en t  al- 
tered the electrolyte balance of the 
PEG solution, which contains  22.74 
g sodium sulfate per liter. 

S U M M A R Y  
WBI was an effective adjunct  in the 

t r ea tmen t  of z inc overdose in  a 16- 
year-old boy after emesis and lavage 
failed. Radiopaque toxins al low the 
effectiveness of this procedure to be 
judged. The potential  for electrolyte 
derangements when  WBI is used after 
the ingest ion of a salt such as ZnSO 4 
requires additional study. 
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