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Point-of-care ultrasound may reduce emer gency
department length of stay in children with
nonspecific manifestations of intussusception

Sung Min Han, M.D., Jung Heon Kim, M.D., Jong Seung Lee, M.D.

Departments of Emergency Medicine, University of Ulsan College of Medicine, Seoul, Korea

Purpose: To investigate whether performance of point-of-care ultrasound (POCUS) can reduce emergency department length
of stay (EDLOS) for children with nonspecific manifestations of intussusception (NMI), defined as 2 or less manifestations of
the classic triad of intussusception, and/or vomiting.

Methods: We reviewed medical records of 141 consecutive children with intussusception aged 6 years or younger who visited
the emergency department of Asan Medical Center in Seoul, Korea from May 2014 through April 2016 and underwent
diagnostic radiology ultrasound and pneumatic reduction. The children were grouped according to whether they underwent
POCUS or not (POCUS and no POCUS groups, respectively). POCUS was performed to children with NMI by an attending
emergency physician who had completed a POCUS training course endorsed by the Korean Society of Pediatric Emergency
Medicine. We measured EDLOS, which consisted of door-to-reduction and observation times. These time intervals were
compared between the 2 groups.

Results: Of 112 eligible children, 65 (58%) underwent POCUS. The median EDLOS was shorter in the POCUS group than in
the no POCUS group (566 minutes, interquartile range [IQR] 497 to 765 vs. 745 minutes, IQR 551 to 981; P = 0.003). The
median door-to-reduction and observation times were also shorter in the POCUS group (105 vs. 138 minutes, P < 0.001 and
440 vs. 628 minutes, P = 0.008, respectively). These differences were possibly due to the performance of POCUS and the
trend toward early discharge after pneumatic reduction. We found 1 child with false negative result on POCUS, but there may
have been more.

Conclusion: Performance of POCUS may reduce EDLOS in children with NMI.
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& "o x}o]5 Chi-square test® EA43tgich P7t
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Aok AlZE W 5\——’? ola} A Ape]ofA, L 9 WS
= B4 AEA W £AE 71dskith A &
Ao]= IBM SPSS ver. 21.0 (IBM Co., Armonk, NY,
USA)Z AH&-3H3 T

Al wkorTt, POCUSE 1127 % tg}(58(70)o1]71] Al oHE]

Ak dAgol Fobzke 18. 0/ YAHEY S W9, 11.0-
29.870@)oltaL, WAk A= 7778 (69%) 1. M &
TS BF Ev BYB3ROINUL, TELI%)7}
I HE oleH, S ALV AU 9
A W9, 4242001 Slet, M) A= 119 2H-
A TS Adshd, BE SVt 22% F910A
LS. 48A17E U] AL A= 14 (13%)°1 313
4 AL 125 (11%)0] ek

(N=141)

Total Intussusception Children Aged <6 Years
Presenting the Emergency Department
between May 2014 and Apr. 2016

29 Children Excluded

- Transferred with diagnosis (n=16)
- History of intussusception (n=7)

- Treated by operation (n=5)

- All the triad (n=1)

Intussusception Children

Nonspecific Manifestations and Pneumatic Reduction

(N=112)

)

l

POCUS
(N=65, 58.0% )

no POCUS
(N=47, 42.0%)

Fig. 1. Flowchart for the selection of children. POCUS: point-of-care ultrasound.
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Table 1. Comparison of clinical features and laboratory values between the POCUS and no POCUS groups

Total POCUS no POCUS
(N = 112) (N = 65) (N = 47) S

Age, mo 18.0 (11.0-29.8) 19.0 (13.5-30.5) 17.0 (8.0-27.0) 0.07
Male gender 77 (69) 43 (66) 34(72) 0.49
Duration of symptoms, h 9.0 (4.0-24.0) 10.0 (4.0-24.0) 8.0 (4.0-24.0) 0.71
Manifestations

Pain/irritability 93 (83) 56 (86) 37(79) 0.30

Mass 5(4) 5(8) 0(0) 0.07

Bloody stool 20(18) 9(14) 11 (23) 0.19

Vomiting 46 (41) 30 (46) 16 (34) 0.20
Vital signs

Temperature, °C 36.8 (36.5-37.2) 36.8 (36.5-37.2) 36.9 (36.4-37.3) 0.51

Heart rate, beats/min 135.0 (121.5-150.0) 134.0 (119.5-149.5) 137.0 (125.0-156.0) 0.29
Laboratory values

WBC (thousand/mn) 10.5 (7.9-14.6) 10.1 (7.9-13.3) 12.4 (8.5-15.2) 0.11

CRP (mg/dL) 0.9 (0.5-1.7) 0.7 (0.4-1.2) 1.3(0.5-2.0) 0.004

Values are expressed as median (interquartile range) or number (%).
POCUS: point-of-care ultrasound, WBC: white blood cell, CRP: C-reactive protein.

Table 2. Comparison of ultrasound results and prognosis between the POCUS and no POCUS groups

Total POCUS no POCUS
(N =112) (N = 65) (N = 47) PrElle

Location of lesion* 0.42

Ileocolic 111 (99) 65 (100) 46 (95.7)

Colocoalic 1(1) 0(0) 1(2.7)
Thickness of bowel > 10 mm 3(3) 3(5) 0(0) 0.26
Number of involved LN > 2 83 (74) 48 (74) 35 (74) 0.94
Trapped fluid 4(4) 0(0) 4(9) 0.03
Severity ' 0.49

Mild 87 (78) 52 (80) 35(75)

Moderate 25(22) 13 (20) 12 (25)

Severe 0(0) 0(0) 0(0)
Recurrence’ 14 (13) 6(9) 8(17) 0.22
Admission 12 (11) 5(8) 7(15) 0.22
Surgery® 5 4 1 0.65

Values are expressed as number (%).

* No ileoileal intussusception was found.

" Classification according to “ Severity assessment criteria for intussusception in children (A proposal)?.”

* Recurrence was defined as a new intussusception confirmed by ultrasound within 48 hours of a successful reduction®.
¥ Children who underwent surgery were not included in the study population (n = 5).
POCUS: point-of-care ultrasound, LN: lymph node.
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No. of children

10

| sllanl

May 2014 Aug 2014 Nov 2014 Feb 2015 May 2015 Aug 2015 Nov 2015 Feb 2016
Jul 2014 Oct 2014 Jan 2015 Apr 2015 Jul 2015 Oct 2015 Jan 2016 Aprt 2016
B No POCUS POCUS by non-novice users B POCUS by novice users

Fig. 2. Quarterly trend for performance of point-of-care ultrasound (POCUS) from May 2014 through April 2016 (n = 112). The
performance has been increased with some degree of fluctuation during the study period. In the POCUS group, novice users
performed POCUS more frequently than did non-novice users.

Table 3. Comparison of timeintervals between the POCUS and no POCUS groups

Total POCUS no POCUS Pl
(N =112) (N = 65) (N = 47) value
EDLOS, min 624 (509-832) 566 (497-765) 745 (551-981) 0.003
Door-to-reduction time, min 121 (88-149) 105 (80-133) 138 (106-223) <0.001
Door-to-ultrasound time, min 91 (70-130) 82 (65-114) 112 (81-215) 0.001
Ultrasound-to-reduction time, min 19 (12-28) 14 (11-26) 22 (14-37) 0.006
Observation time, min 489 (400-713) 440 (392-635) 628 (429-779) 0.008
Values are expressed as median (interquartile range).
POCUS: point-of-care ultrasound, EDLOS: emergency department length of stay.
Pediatric Emergency Medicine Journal 19
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Appendix 1. Severity assessment criteria for intussusception in children (a proposal)

Severe Poor general condition or one of the following conditions indicating bowel necrosis
1) Septic shock
2) Peritonitis
3) Free peritoneal air on a plain abdominal radiograph
Moderate Stable general condition, but one of the following conditions indicating possible ischemia of the bowel

1) Duration of symptoms beyond 48 hours

2) Infants of 3 months of age and younger

3) The apex located beyond the splenic flexure

4) lleoileocalic type

5) White blood cells > 20,000/ .L, elevated C-reactive protein > 10 mg/dL
6) Small bowel obstruction on a plain abdominal radiograph

7) Ultrasound findings of lack of blood flow, trapped fluid between intussuscepted bowel walls, and presence

of pathological lead point
Mild Stable general condition in which criteria of “severe” or “moderate” are excluded

Reproduced from Ito et al. Pediatr Int 2012;54:948-58, with permission of John Wiley and Sons?.
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