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The Clinical Characteristics and Risk Factors of
Upper Digestive Lesions that are due to Ingestion of Caustic Material

Young Sin Kim, M.D., Se Min Choi, M.D., Hyung Min Kim, M.D., Chun Song Youn, M.D., Kyu Nam Park, M.D.

Department of Emergency Medicine, College of Medicine, Catholic University, Seoul, Korea

Purpose: Though caustic injury of the upper digestive tract can lead to severe sequelae, there are few clinical stud-
ies on this subject. This study was undertaken to evaluate the clinical characteristics, the endoscopic findings and
the risk factors of the upper digestive lesions in patient with caustic ingestion injury.

Methods: We retrospectively reviewed the medical records of 137 patients who ingested caustic materials and who
visited to our emergency room from January, 2000 to June, 2009.

Results: The most common ingested agent was sodium hypochlorite (44.5%), followed by acetic acid (19.7%),
hydrochloric acid (11.7%) and lye (8.0%). Ingestion for suicidal attempt (62.0%) was more frequent than accidental
ingestion (30.7%). Grade lla injury was the most frequent finding on endoscopy of the esophagus and Grade ! injury
was the most frequent finding on endoscopy of the stomach. For the late sequelae, there were 9 cases (6.6%) of
esophageal stricture and 2 cases (1.5%) of gastric outlet obstruction. The initial signs and symptoms did not correlate
with the development of stricture, but leukocytosis, and grade 1l injury were related to the risk of developing stricture.
Conclusion: Caustic injury of the upper gastrointestinal tract is frequently observed on early endoscopy and it can
cause significant late sequelae such as stricture. Therefore, it is necessary to evaluate these patients with regular
follow up endoscopic examinations for the management of late sequelae.
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ool gt Hdst o7} X 5yg-& FPE o] YA R},

Betalli 57& F4A AH F 7] 34 2 $49 F4
wel 47AE &4 98o] FrhThn w3 s
Havanond 592 % &3 (drooling saliva), 77+ &g} 3}
A, MYT 57 249 A0l U el S AT HoE
st ok, UM & olF AT He AA oI}, o]4
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27 8 3Fe) dis B4 F A3 &4 dig 9]
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da 34
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200008 1¥€3E 2009Q 6¥71A] BAAE HH3 &

7FedE tigtal o JrHd &5 2S5 AE ‘41° g
gk 1941013l 1379 9] BAES WL R 7=
F¥H o BAsgleh. AA 137799 BAE FollA ’2}
5 973 WA AARE Al Salk= 787 (56.9%) °)
AL WAEE AR G2 FA= 598 (43.1%) 22
AL Foll HAIB AALE AR 189S £33 2882 W)
A7 AR AFst AoE9E shgler, 16 A3
gk Fo] 100 ml P2 HAY Folg F4& HolA
AT o]E FAH T E 2o R YUF 1%¥E AT
1578 7t 10.6£3.2AF F¢t SF 2 AlE o)A B
#Z F Hestglen, 5982 UL T IF 5
oA Abgetlar, 5L SFRAE NN B3 #F F
ARt e, 488 Hag 2 Et HUeR Adste] F
# #@Fo] E7Fssh L, 172 173 2l A WAl WA
AARE A3t ek (Fig. 1). '
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Admission

Patient with
endoscopy :
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Patients without§
stricture stricture
, N=10

Fig. 1. Flow chart of recruitment. Endoscopic examination rate and the disposition of patients in the trial measured our emergency med-
ical center, 2000-2009. Two cases of other diagnosis for admission and discharge against medical advice after admission were
included. N : Number of patients. DAMA : Discharge against medical advice. HD : Hospital day.
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grade 0, Zure] Xz WAL WU H$ grade I, Ao
HEA, £X, v, 28, 425, A4 AL Sl &
%3¢ grade Ila, grade 11a A% AAA A, B4 A%
o] e 7% grade Iib, tho] A, F-2 A AA}
JE 739 grade ITa, AubA Q) HA7} A& A9 grade
b2 )3t QqeH”, £ grade O~Tb7HA] 0~58.0 2
Arafato] R 4 W2 S,

SAM-2 SPSS 12,0 T2 1 Y(SPSS Inc, Chicago
IL, USA)S o] &34, tf i EAle] BE ¥t 3 +
BE HA £ NIESE o]83te 33, ‘H*’—*?‘ He
o thalod:= Student t-testS AJSP3F L, 1] 9 W=
th3} o= Chi-square test - Fisher s exact testS A
Yoto] Az EAE ke, F2Al ol g Fafe] o) &<
A 8L (Odds ratio)9} 95% A3 o2 Yeh 1
pEE Tt AR BAR o 9u) Qe pihe
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1.4 NYE 2%

Hr[

B2 AH 2= A7t 638 (46%), A7} 74
(54%)0]1%3L, AEE B F M= 40thr} 339 (24.1%) =
7H¢ =2 v]&S A 3 Yek(Table 1),

Table 1. Age and Sex Distribution

A
4R 7397} 9018 (65.79%) 010 FHE 4 & 9
A A4E 104](0.7%)7} At ALAE A
NEAAE AT 3EE AT B BF AHE
#3tirh(Table 2).

FAA AFHR Qg 8 F4L QAo FEI} 721
(52.60%) 0.2 7} & g}z nzAel A% 127(8.8%)0]
219t} (Table 3).

W BAY 9)2] L GCS (Glasgow coma scale)
22819 GCS 9~13% 0] 4tﬂ(2.9%), GCS 84 0|3}
74971 29 (1.5%) 0|t ol & FollA WA &

7497t 4ol R FAES 53 A7t 18, g2
£ €% 3 253 Bt 1¥olle 1 g BReE &
Aol 4] 100 ml o] o] ek, W4 Aol Al g AR AAL
M 627 (45.3%) o4 B 1%01 Uk ow 339
(24.1%) 9] BAP7F W19 248 H QI 39 (2.2%) oA &
gL Bt

ru r; to e

4. HAL A

SEEESERLL faoﬂm *Zi% WET Z7

o] 587 (42.3%) A vFEMSE 2% aFol 39
<2.2%>°lﬂi° fﬂ FHE 7hx 7‘/‘} *ﬂow 257 (18.2%)
o] A AHES B A3tet HAtelA e E3o] 74n|
497} S SR BE ol A2

o

Age Sex Number of patient (%)
Male (N) Female (N)
20~29 10 14 24 (17.5)
30~39 11 21 32(234)
40~49 13 20 33(24.1)
50~59 10 6 16 (11.6)
60~69 9 1 10( 7.3)
70~79 5 4 9( 6.6)
80~89 3 9 12 ( 8.8)
90~99 1 0 1007
Total (N) (%) 63 (46.0) 74 (54.0) 137 (100)

*n : Number of patients
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AR AR T WAE HZAE A9 789 FollA 65
5(83.3%)2] EA7F Wl 24A3F oluloll WA AALS
A& at ict.

H}d;q] ’}j-ﬂi o]z‘ﬂ_ :rL71- 7\(31:11- ./;:)\]- u_l o]_‘c‘f_%lﬂ *f’:‘}b]'
HQl BTt 219 (26.9%) 0100 7] AFH &4
& A o)A grade a7} 289 (35.9%), $1 914+ grade
10] 29%4(37 2%) 2. 2 7}¢ B9ktH(Table 4).
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2 g0l 29 (1.5%) o]tk AFget Al 1278(8.8%)
o]glom o] F 7H(5.1%)2 W dg el A 3Tk
(Table 5),

A% Fapo] WA ool 7] WA 2L Ax &
AA = grade ITIb 5%, grade 1la 2%, grade 1b&} grade
a7t 247y 19o]Pat, 9 £A4A X grade Illa 39,
grade a9} WA 3A #Fo| E7FsAd 497 44 2
WA grade 1Ib%} grade Io] ZZ} 1A o[glo ], 4]o]

A £ Aes #dFo] B/5AY 249 44, grade 0
7} 3%, grade 1 3 grade Tlazt 2z} 1% A 0|}, ¢ ¥
o] WAF 2} 29 F 192 443 At ne} =7]
o WA AFE ASHA Sk ohE 1 27 91
# &4 A7k Aol AN Tallla12 &4

Ve H I 3 BAE FollA 7] gEFo=E 4 BE7H AR Ao = veyit.
= F3o] 97(6.6%), 9 FEF o] 29(1.5%), 71 AFHT AA B2E Ax o] AT 4ol FAE
Table 2. The relation of demographic features and development of stricture
Patients without Patients with
Total (N=137) stricture stricture P value
(N=127) (N=10)
Age (mean year) 480187 479+18.8 48.1+180 0.98
Gender 0.75
Male 63 (46.0%) 59 (46.5%) 4 (40.0%)
Female 74 (54.0%) 68 (53.5%) 6 (60.0%)
Intentional ingestion 85 (62.0%) 76 (59.8%) 9 (90.0%) 0.16
Time to arrival (mean hour) 42196 421100 42+51 0.99
Time to endoscopy (mean hour) 163£19.8 163187 1641294 099
Amounts of ingestion (mean ml) 154.8£1534 1534+1543 173.3+148.5 071
Ingested substances
Acetic acid 27 (19.7%) 26 (20.5%) 1 (10.0%) 0.69
Hydrochloric acid 16 (11.7%) 12( 94 %) 4 (40.0%)
Lye 11 ( 8.0%) 6( 4.7%) 5 (50.0%)
Sodium hypochlorite 61 (44.5%) 61 (48.0%) 0 (0%)
Others 22 (16.1%) 22 (17.3%) 0 (0%)
Co-ingestion with alcohol 52 (38.0%) 49 (38.6%) 3 (30.0%) 0.74
Underlying disease
Hypertension 15 (10.9%) 14 (11.0%) 1( 10%) 1.00
Diabetes 15 (10.9%) 14 (11.0%) 1( 10%) 1.00
Ischemic heart disease 3(22%) 3( 24%) 0 (0 %) 1.00
Stroke 6( 4.4%) 5( 3.9%) 1( 10%) 037
Others 14 (10.2%) 14 (11.0%) 0 (0%) 0.60
Underlying psychiatric disease 1.00
Psychotic disorder 8( 5.8%) 7( 5.5%) 1( 10%)
Mood disorder 11 ( 8.0%) 7( 5.5%) 0 (0%)
Dementia 5( 3.6%) 5( 3.9%) 00 %)
Alcohol dependence 9( 6.6%) 8( 6.3%) 1( 10%)

N : Number of patients
Time to arrival : Time interval from ingestion to arrival at hospital
Time to endoscopy : Time interval from ingestion to endoscopy
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o] SO JHF WAL FAko] 31, WxAko] 1o e o, A= 2 AU 89 F 232 A5 oJ§7) E4l

o 9 o] AR A} 2L BE AR AFel g HA 9okl 18- WA EH FHAGZES A wgton

7] EFo] A Ba F =22 AT 44+ U 5L ofA Fag Al okt

ot @Zo] whAgh kAl £ YPabo] MAYELA| ek Izt

ol vl S whe fol@ Aol giglovt Wy 1 B

F, A 713, WA &4 @E"ﬂ’ﬂ frelgh zto]7} vhet

St (Table 5). E& WA &4o] grade 1Y 24 3 n|2 E=E AE Y 3] (American association of poi-

Zh Al A9 =7} % 9kth(Table 6). son control centers : AAPCC)¢] 20073 A4l ¢Jshd

AA F5 32 2,482,041 F 1,205,753 (48.58%) 0]

7. 8AM MF = gEEL| A= WdAjo) 1 1,261,529 B (50.830%)0] 6JAJ9] Ao HuE

on selrle] HRE FAE g Aot F4 o
A ARLE A FER U] SR 24 T 1T B g5 e b vike ik B4 e e

g
2 A& FFo] FhEo| AN A FES A8 Wk

Table 3. The relation of symptoms and signs and development of stricture

Patients without Patients with
Total (N=137) stricture stricture P value
(N=127) (N=10)

Presenting symptoms 114 (83.2%) 105 (82.7%) 9 (90.0%) 1.00
Nausea or Vomiting 72 (52.6%) 64 (50.4%) 8 (80%) 0.10
Sore throat 50 (36.5%) 48 (37.8%) 2 (20%) 033
Abdominal pain 26(19.0%) 23 (18.1%) 3 (30%) 0.40
Dyspnea 12 ( 8.8%) 12 ( 9.4%) 0 (0%) 0.60
Cough or sputum 11 ( 8.0%) 10 ( 7.9%) 1 (10%) 0.58
Dizziness 10( 7.3%) 8( 6.3%) 2 (20%) 0.16
Chest pain or burning sense 9( 6.6%) 8( 6.3%) 1 (10%) 051
Stridor 4( 2.9%) 4( 3.1%) 0 (0%) 1.00
Dysphagia 1( 0.7%) 1( 0.8%) 0 (0%) 1.00

Systolic blood pressure
Y P 1340236 1340229 1340326 1.00

(mean mmHg)

Diastolic blood
HAIOTE 5 00€ pressure 810x158 813+15.5 7741185 0.53

(mean mmHg)

Heart rate

. 894+19.6 902195 79.0+149 0.08

(mean beats per min)

Respirat I(

COpITarory rate . 212£36 21.1%£3.6 222=+33 035

(mean breaths per min)

Body t t
oy ?mpera e 36209 362+1.0 36.6£04 0.55

(mean C)

pH (mean pH) 74+0.1 74+0.1 741+08 0.63

N : Number of patients
Table 4. Endoscopic grading of caustic injury of upper digestive tract

Grade 0 I Ila IIb IIla IIb Incomplete study

Site (N) (%) N) (%) (N) (%) (N) (%) (N) (%) (N} (%) N) (%)

Esophagus 16 (20.5) 15(19.2) 28 (35.9) 4(5.1) 7(90) 8 (10.3) 0(0.0)

Stomach 2(2.6) 29 (37.2) 24 (30.8) 3(3.8) 13(16.7) 3(38) 4(5.1)

Duodenum 52 (66.7) 13 (16.7) 8 (10.3) 0(0.0) 0(00) 1(13) 4(5.1)

N : Number of patients
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Table 5. The relation of laboratory and endoscopic results, other complication and development of stricture

Patients without

Patients with

Total (N=137) stricture stricture P value
(N=127) (N=10)
WBC count (mean x 10°/L) 11.1x57 105+53 18.0+5.6 <001
The number of endoscopic exam 78 (43.8%) 69 (54.3%) 9 (90%) 0.04
EIS (mean score) 21+15 1.8£1.3 40=x1.1 <0.01
GIS (mean score) 24+15 21+13 4710 <001
Complication
Acidosis 25 (182%) 23 (18.1%) 2 ( 20%)
Pneumonia 12 ( 8.8%) 10 (%) 2 ( 20%) 032
Renal failure 2( 15%) 2 ( 1.6%) 0( 0%) 027
Pancreatitis 3(22%) 2( 1.6%) 1( 10%) 001
Leucocytosis 58 (42.3%) 50 (39.4%) 8 ( 80%) 1.00
Thrombocytopenia 3(22%) 3(24%) 0( 0%)
Esophgeal rupture 1( 0.7%) 1( 0.8%) 0( 0%) 1.00
Bowel perforation 2( 1.5%) 2( 1.6%) 0( 0%) 0.14
Fistula 2( 1.5%) 1( 0.8%) 1( 10%)
Stricture 10 ( 7.3%) 0 (0%) 10 (100%)
The number of hospital days 6.7+11.1 4.7%+10.1 324+185 <001
N: Number of patients
EIS: Esophageal injury score
GIS: Gastric injury score
Table 6. Univariate analysis of risk factors for the development of esophageal stricture
Variable Odds ratio 95% CI p value
Leukocytosis 107 1.299 ~ 88.499 0012
Esophageal injury
Grade ITb 30.00 3411 ~263.853 0.000
Grade III 10.67 2.246 ~ 50.663 0.003
Gastric injury
Grade III 19.13 2.140 ~ 170..926 0.002

CI : Confidence interval
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