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Purpose: Foreign body aspiration in children is emergent and can cause serious complications. This study aims to show the clinical
characteristics of foreign body aspiration and to analyze the clinical cases of delayed diagnosis to predict and prevent complica-

tions.

Methods: We retrospectively reviewed the medical records of 63 children (48 in Inha University Hospital and 15 in Gachon Univer-
sity Gil Medical Center) who were diagnosed with foreign body aspiration through bronchoscopy from 1996 to 2017 in Incheon
City, and analyzed clinical characteristics. Patients were divided into 3 groups: those were diagnosed within 24 hours, delayed after
24 hours, or delayed more than 7 days according to time elapse from the time of foreign body aspiration, and clinical characteristics

of each group were compared.

Results: Aspiration occurred in 58.7% at 1 year and 15.9% at 2 years. Cough (65.1%) and coarse breathing sound (41.3%) were most
common, and radiologic findings were commonly presented as emphysema on the affected side (41.3%). Nuts were most common
(42.9%), and there was no difference in the frequency between the right and left main bronchi. The documented history of foreign
body aspiration was more frequently found in the early diagnosed group; however, sputum, fever, and complications were more

frequent in the delayed diagnosed group.

Conclusion: If a patient with respiratory disease has persistent fever or sputum, foreign body aspiration should be suspected. (Allergy

Asthma Respir Dis 2018;6:303-309)
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EA A EAS 93l IBM SPSS Statistics ver. 19.0 (IBM Co., Ar-
monk, NY, USA)S AF85Fg o 7] & x| Zekt Alo]2] H]
I z}o]of| T3l Pearson chi-square testE ©]-8-5}t0] 594 H7I=
A3, Btk B A F7HE 2 Mann-Whitney test= 2]
A& T715190ch BAH 2.2 Pglo] 0,05 BlEhl o] fofeleii

Table 1. Characteristics of subjects (n=63)

Patients No. of patients (%)

Distribution of age (yr)

<1 6(9.5)

1 37(587)

2 10(15.9)

36 5(79)

>7 5(7.9)
Sex

Male:female 38:25(1.52:1)

Delay in diagnosis

<24 hours 30(47.6)
1-3 days 11(17.5)
3-7 days 6(95)

>7 days 16(25.4)
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o] A= st At-5-2]4 2191 3] (Institutional Re-
view Boards, IRB No. 2018-04-013-001)2] A]0]¢} 7Fit)st 2
HY AAAT-8-2] 41 2] 91913 (Institutional Review Boards, IRB
No. GBIRB2018-145)°] 4]0}2 E7}5}9]c}

2 1

Aol 2 5 63789] 24} 5 14 o]8ke] FEA7E 6¢(9.5%), 1
A= 37¢(58.7%), 241+ 1094](15.9%), 3MI5-E] 64| ©]8}k= 5]
(7.9%) 12| 3L 64 o)Fo] 590(7.99%) %Lt 71 ol 52 77K o]
L, 7P 2 A2 174 27K o) let 1ol A 3A] o] ske] ghot
7} 479 (74.6%) 2 THekEA AL 0] Aol A Hash= S 2ol
c}. 74 ool 71 U o]& Rl o 2 ZekE 56 5 2¢]+= A
IgofA] FR1E AL 20]= 7IA-ES &2 WAk E 71
FARATE AgE-2 Holrf 3891|(60.3%) = Jote] 25¢](39.7%) E.h
HAL, A7k A9 AR 718 E-S B e Al gkt
A9 AZHE 7120 & SFYAL o] & 3t o= XIdkt AAZIA] A
& AR 244171 U7} 300|(47.6%) = 7H WKL 190014 3Y
7HA7} 1194](17.5%), 390141 797417} 6¢1](9.5%), 7401 HolAl X
o 97 1690(25.4%) ATt 7Y o] % HHE B} Fofl A 30
o] 5ol ZIekel %97} 7¢(11.1%) $TH Table 1). 7138442 Al3Y
SF AP} Aot OARQ] 7397} 43¢](68.3%), ©IH] Q13 SJARR]
78971209 (3L.7%) Fck. WA EAS vt Avt Ao F1gk
2 2ol 16,070, ofH]Q1F 3} 23 57 L= Aofartol| A Alsggt A
o] Wtk TP S A - o k] BAI AfolE HolA|
OOk, A YY) FEE Aokt 6.0, oI} 5.5 2 2}
o7} i1 tH(Table 2).

olE ZR1S EAFAY S 43 1 At A, Yo' 7R

o

Table 2. Comparison of clinical characteristics between Pediatrics and Otolar-
yngology Departments which underwent bronchoscopy

Characteristic Pediatrics (1=43)  Otolaryngology (n=20)  P-value
Age (mo) 16.0(13.5-21.0) 235(15.0-40.3) 0.053
Male sex 27(62.8) 11(55.0) 0.590
Hospital day (day) 6.0(5.0-8.0) 55(3.8-7.3) 0.778
Presence of complication 18(41.9) 11(55.0) 0.418

Values are presented as median (interquartile range) or number (%).



G el « aofiA 7] W o]& FY

Table 3. Initial clinical features and chest X-ray finding of patients
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Table 4. Nature of foreign body in tracheobronchial tree (n=63)

Clinical features and findings No. of cases (%) Variety of foreign body No. of cases (%)

Clinical symptoms Vegetables 41(65.1)
Cough 41(65.1) Peanut 21(333)
Dyspnea 18(28.6) Bean 4(6.3)
Wheezy respiration 17(27.0) Walnut 3(4.8)
Sputum 14(22.2) Chestnut 1(1.6)
Fever 9(14.3) Almond 1(1.6)
Cyanosis 5(7.9) Other fruit and vegetables 11(17.5)
Tachypnea 3(4.8) Nonvegetables 22(34.9)
Foreign body sensation 1(1.6) Tooth 4(6.3)
Irritable 1(1.6) Steel 4(6.3)
Vomiting 1(1.6) Plastic 4(6.3)
No symptoms 1(1.6) Fish bone 3(4.8)

Clinical signs Snack 2(32)
Coarse breathing sound 30(47.6) Stone 2(32)
Decreased breathing sound 21(33.3) Drug 1(1.6)
Wheezing 16(25.4) Pearl 1(1.6)
Crackle 9(14.3) Pencil particle 1(1.6)
Stridor 6(9.5)
ey brgathl_ng .sm_md (5] Table 5. Location of foreign body by site (n=63)

Chest radiologic findings
Emphysema 26(41.3) Location of foreign body No. of cases (%)
Consolidation 14(22.2) Left main bronchus 29(46.0)
Atelectasis 8(12.7) Right main bronchus 27(42.9)
Pneumothorax 2(3.2) Trachea 3(4.8)
Normal 10(15.9) Peripheral bronchus 4(6.3)

U1 A 24 2 7]200] 4101651992 71 Sofom S
2ho] 184](28.6%), M7 (wheezy respiration)©| 17(27.0%) %}
th. o] @fol| &= 7Fel 7} 149|(22.2%), ' Ho] 99(14.3%), X Z-0] 51
(7.9%), WHZ 250 39(4.8%) .01 ol &4 T At A9k 19
(1.6%) Atk 3 AE Al QJotal TR 2 H| B 57| S &
A3 QI 20|(3.2%) S TH Table 3).

AAAANA B7 2412 olE F2 & Ho AR &
(coarse breathing sound)©| 309|(47.6%), ©|& 321 2 59| 3
Zr 7} 219)(33.3%) =] 3 WA= o] 169)(25.4%) 2 WQFO™ o]
Qlof| &= AZ A (crackle sound)”} 99 (14.3%), L&A ™ (stridor)|
6911(9.5%), S0] ax70] §li= 791 49|(6.3%) 3Tt Z- 63| Ao
A 74 XAS Alslon 7R e B olE AlA A 7t
& AFE TS (computed tomography)2 F 669 % 449
(6679000141 AIHCk 27] AR 745 XA 4710 2 )
Z(emphysema)©] 269|(41.3%)} 21 T} 2 B3} 149
(22.2%), F71497} 894|(12.7%) 12|31 ¥7]7}<5%(pneumothorax)
0] 291(3.296) ATt 7H5 XAl A] o] E& &QIe 4= QIH A-%-+= 69|
(9.5%) % 0 AAF A= 102)(15.9%) 2 ATHTable 3).

i<

2. 0|22 72 7[2 W {lx|

71% Ul 53 ol&9] TR 718 E e S Fol 2eld 4= ol
a1, ZA) 639] 5 Al=/do] 4191(65.1%), H]AlE/do] 22¢9(34.9%) %
o} AlEA ofF & Wa0] 219(33.3%) = 7 M Hokem 7|ek 1k
9 o7} 1194(17.5%), 0] 4911(6.3%), EF7} 3911(4.8%) 12|11 vt
I} oFRET} 217} 19(16%) ATk BIAEA o= Foll= X|of E2t
2E, TF40] 217} 49(6.3%), YA W7 30|(4.8%) 2 WokoH 11
9 IAf 5, YA, ABA 27 715 50| UTH(Table 4).

Z 639 I 2k, 2|54 71 wS Alskel o AA
o] =9] YA =(th o] & BN 2710 & g 7= =Rl 7}
S S o129 A= AYsGith) £ 18] o]&0] 29
| 46.09%) = 71 Wokou 2 7|84 9] 279(42.9%) L} 20|
£ Ho|X] ¢kl o]€] 7|3 U o]&0] 39](4.8%) ~L2]aL SH7 |
A7} 49(6.3%, = 30, £ 10)) & el TH(Table 5).

3. 77| ZIEtZat K| FIEZo| ot

27] 22} 244171 o] 5 A<

o} 5 7] ZEkEo] 309)47.6%), 244171 0} A HEkzo]
o

of(52.43) 2 7 11&2] Aol = GIIek 24414 o1 F A
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Table 6. Comparison of Clinical data between early diagnosed group and delayed diagnosed group after 24 hours of patients with foreign body aspiration

Variable EDG (n=30) DDG after 24 hr (n=33) P-value
Age (mo) 175(15.0-26.5) 20(14.0-25.0) 0.978
Male sex 21(70.0) 17(515) 0.198
History of foreign body aspiration 24(80.0) 12(36.4) 0.001*
Clinical symptoms and signs
Cough 20(66.7) 24(72.7) 0.784
Dyspnea 10(33.3) 9(27.3) 0.784
Fever 2(6.7) 7(21.2) 0.152
Sputum 3(10.0) 12(36.4) 0.018*
Coarse breathing sound 15(50.0) 15(45.5) 0.803
Decreased breathing sound 8(26.7) 13(39.4) 0.423
Crackle sound 4(133) 6(18.2) 0.735
Wheezing sound 8(26.7) 9(27.3) 1.000
Stridor sound 4(133) 3(9.1) 0.700
Chest X-ray findings
Emphysematous change 11(36.7) 16 (48.5) 0.446
Consolidation 6(20.0) 9(27.3) 0.564
Atelectasis 4(133) 4(12.1) 1.000
Visible foreign body 6(20.0) 0(0) 0.009%
Location of foreign body
Right main bronchus 12 (40.0) 15(45.5) 0.800
Left main bronchus 16(53.3) 13(39.4) 0.317
Trachea 2(6.7) 1(3.0) 0.601
Peripheral bronchus 0(0) 4(12.1) 0.115
Type of foreign body
Vegetables 17(56.7) 24(72.7) 0.199
Nonvegetables 13(43.3) 9(27.3) 0.199
Laboratory findings
WBC (/mm®) 11,455 (8,825-15,443) 13,330(10,363-15,488) 0.307
Neutrophil (%) 51.4(41.8-65.8) 51.0(28.7-63.3) 0.379
CRP (mg/dL) 0.15(0.08-1.04) 0.41(0.07-1.65) 0.088
Hospital day (day) 5.0(3.0-7.0) 6.0(4.0-8.0) 0.533
Presence of complication 9(30.0) 20(60.6) 0.023*

Values are presented as median (interquartile range) or number (%).

EDG, early diagnosed group; DDG, delayed diagnosed group; WBC, white blood cell; CRP, C-reactive protein.

T F 139714 A A ekto] 119|(17.5%), 3-7U7kA] 2|ed Zek
0] 601](9 5%) “1ejal 79 Ol A% Zlkto] 169(25.4%) XTk
27] Ak} 244171 )3 2]9f ZekLofl A Aldo]| Ztol= ¢igl

e °qEU SRR 27 Rk 175704, 244171 0] 2|91 Ak
20071 YR 2 7] ATkol A At o 2 o] oL} EA 7o) 2}

50] 1L wEo] oJE] Ao 27| Atk
oA A9 Ak RTHEAE 0 2 015K B9kek 44 F4e
A8, 713, BETS Ao/} Qlglont Tt 204121 ol A
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EAFHO] F 1691(59.3%) 2 7MY Wokom A 7|=r el 79
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Table 7. Comparison of clinical data between early diagnosed group and delayed diagnosed group after 7 days of patients with foreign body aspiration

Variable EDG (n=30) DDG after 7 days (n=16) Pvalue
Clinical symptoms and signs
Cough 20(66.7) 10(62.5) 1.000
Dyspnea 10(33.3) 3(18.8) 0.493
Fever 2(6.7) 6(37.5) 0.015%
Sputum 3(10.0) 7(438) 0.020%
Coarse breathing sound 15(50.0) 8(50.0) 1.000
Decreased breathing sound 8(26.7) 5(31.3) 0.744
Crackle sound 4(133) 3(18.8) 0.681
Wheezing sound 8(26.7) 5(31.3) 0.744
Stridor sound 4(133) 1(6.3) 0.645
Laboratory findings
WBC (/mm?) 11,455 (8,825-15,443) 14,460 (11,875-20,135) 0.082
Neutrophil (%) 51.4(41.8-65.8) 56.9(43.2-64.7) 0.827
CRP (mg/dL) 0.15(0.08-1.04) 1.46 (0.08-4.70) 0.094
Hospital day (day) 5.0(3.0-7.0) 70(6.0-85) 0.010%
Presence of complication 9(30.0) 12(75.0) 0.005*
Complication
Pneumonia 5(16.7) 8(50.0) 0.036*

Values are presented as number (%) or median (interquartile range).

EDG, early diagnosed group; DDG, delayed diagnosed group; WBC, white blood cell; CRP, C-reactive protein.

*P<0.05, statistically significant difference.

Table 8. Misdiagnosis or delayed-diagnosis proportion

Table 9. Type of complications

Diagnosis No. of cases (%) Diagnosis No. of cases (%)
Lower respiratory tract infection 16(59.3) Pneumonia 16(55.2)
Upper respiratory tract infection 7(259) Atelectasis 8(27.6)
Asthma 4(14.8) Bleeding 2(6.9)
Total 27 (100) Pneumothorax 2(6.9)
Status epilepticus 1(3.4)
Total 29(100)

4. X|= Zue} HE

% 639 5 71 E =S Sl o= g AA A5t 7
91 619968950 Lo} 29162 AA A} 5 5% 7]
T2 o|gsto] Sj31 128 ASIE) Al At 2] A
B2 244171 o] 1 MekEel SJo] 9 Hol7} gisiont
(&7] At 5,09, 24A17F o] 5 A1 Akt 6.0%), 27] At
790 o[ A% KIEHE Afoliz BA o1} YeHE] Ak
- 5.0%, 7Y o= x| Akt 7.09) (Tables 6, 7).

F 2990(46.0%)1 4 TS0l et #HFo] 169/(55.2%) = 7+
F719H|7} 841(27.6%), AldtHA WS 2ol 29
(6.9%), 71715501 2411(6.9%) 12|l 7] 2AF0] 194|(3.4%)
SHEF(Table 9). F% M3 A|ed Aekol 4 Sokek A2 g

3wt

W3 Z 19E 7|4 AS0] 9l 22719 Fol2 n]S-S HE S
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L A Ak Ak hypoxic brain injury) &2 <13} 7
tus epilepticus)o| Y3} 3197 A A= & E| skt
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=& 2}711 UHeA] St ‘Eﬁ}&
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7 65 BRI 4 9l S At Shelg 23 A
of| A 71 Wt 247} = HA = otk o]= 199543} 200712
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