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Santulli Enterostomy: A Considerable Method for Patients Who Require Proximal
Enterostomy

Kyong Ihn, Eun-Jung Koo, In Geol Ho, Seok Joo Han, Jung-Tak Oh
Department of Pediatric Surgery, Severance Children’s Hospital, Yonsei University College of Medicine, Seoul, Korea

Purpose: Santulli enterostomy has been used for various surgical abdominal conditions that require temporary diversion of bowel dur-
ing a neonatal period. The aim of this study was to report clinical outcomes of Santulli enterostomy and to evaluate its usefulness.
Methods: Between January 2000 and December 2016, 40 neonates who underwent Santulli enterostomy were enrolled; Santulli enter-
ostomies were performed for 25 patients without previous laparotomy (primary Santulli group) and 15 patients with previous lapa-
rotomy (secondary Santulli group).

Results: Small bowel atresia is the first common indication of Santulli enterostomy (22/40, 55.0%), and luminal discrepancy between
proximal and distal bowel was the most common determinant factor of Santulli enterostomy (17/40, 42.5%). The median age at surgery
and mean birth weight were 2 days and 2,480 g respectively in the primary group, and 71 days, 2,340 g respectively in the secondary
group. Operation time was significantly longer in the secondary group than the primary group (156+48 minutes vs. 224+95 minutes,
p=0.019), and there was no difference in the time taken to initiation of oral feeding between the two groups. Santulli enterostomy closure
was performed at median 65 days after Santulli enterostomy for primary group and 70 days for secondary group. Six complications
(15.0%) were found after Santulli enterostomy, and nine complications (24.3%) after Santulli enterostomy closure (p=0.302). The in-
cidence of complications was significantly higher in secondary group than in primary group (4.5% vs. 53.3%, p=0.001), and the reopera-
tion rate was also significantly higher in the secondary group (4.5% vs. 46.7%, p=0.004).

Conclusion: Santulli enterostomy could be applied as a temporary enterostomy in neonatal patients with various surgical abdominal
diseases. Considering the high complication rate after secondary Santulli enterostomy closure, decision making on the timing of enter-
ostomy closure should be done with caution.
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Fig. 1. Flowchart showing the study

design including 40 patients enrolled
in this study.
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Table 1. Demographic Data and Diseases Requiring Santulli Enterostomy

Table 2. Intraoperative Determinant of Performing a Santulli Enterostomy

Variable Value (n=40)
Sex (male/female) 21/19
Gestational age (wk) 37 (24.3-40.9)
Birth weight (g) 2,430£1,040
Birth weight <2,500 g 16 (40.0)
Birth weight < 1,000 g 5(12.5)

Primary Santulli 2,480+1,060”
Secondary Santulli 2,340+1,040”
Median age at Santulli enterostomy (day) 6(0-292)
Primary Santulli 2(0-103)”
Secondary Santulli 71(0-292)”
Diseases requiring Santulli enterostomy
Small bowel atresia 22 (55.0)
Intestinal pseudo-obstruction 6(15.0)
Meconium plug syndrome 4(10.0)
Necrotizing enterocolitis 3(7.5)
Intestinal obstruction due to other disease 2(5.0)
Focal intestinal perforation 1(2.5)
Midgut volvulus 1(2.5)
Hirschsprung’s disease 1(2.5)

Values are presented as n only, median (range), mean+SD, or number
(%).
IStudent t-test; p=0.694. “Mann-Whitney U test; p<0.001.
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Table 3. Operative Characteristics of Santulli Enterostomy

Ihn K, et al: The Use of Santulli Enterostomy

Variable Primary (n=25) Secondary (n=15) p-value
Operation time (min) 156+48 224495 0.019”
Time taken to reach full enteral feeding (day) (n=22/15)% 13(7-392) 17 (7-127) 0.213?
Patients with complications 3(12.0) 3(20.0) 0.654”
Complications requiring re-operation 1(4.0) 1(6.7) 1.000%

Values are presented as mean=SD, median (range), or n (%).

Three patients were excluded from the primary group because they did not survive before they achieve full enteral feeding. YStudent t-test.

c)Mann—Whitney U test. “Fisher’s exact test.

Table 4. Operative Characteristics of Santulli Closure

Variable Primary (n=22)" Secondary (n=15) p-value
Operation time (min) 82455 109+71 0.203"
Time taken to reach full enteral feeding after stoma closure (day) 7.5 (4-20) 8(5-164) 0.2107
Stomal duration (day) 65(16-177) 70 (21-364) 0.249°
Follow-up duration (mo) 16 (0-135) 24 (2-136) 0.5959
Patients with complication 1(4.5) 8(53.3) 0.001
Complications requiring re-operation 1(4.5) 7(46.7) 0.004”

Values are presented as mean+SD, median (range), or n (%).

Mhree patients were excluded from the primary group because they did not survive before enterostomy closure. YStudent t-test. C)I\/\ann—Whitney U

test. “Fisher’s exact test.
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Obstruction

Santulli closure
Wound infection -
Obstruction -
Wound evisceration

Total

| [N N
I

N
SN
o w A =

ol

PR 12F 9 22} Santulliwtoll A ZH2E 384 B dsES ot
ESH ApEE 12F Y 23} Santulli FFEEolA 22 194
Yot tHTable 5).

22 Bgo|A] TES 99 (24.3%) 0l A EAYTIHH o
o 12} Santulliv-o| A= 19 (4.5%) 0] $1 2L} 2 Santulliw:
ol A= 8 (53.3%) 2.2 SAK SR oJu] 9l = xlolE B
Athp=0.001, Table 4). E3H B-L& T Y42 A1HTH8
Y 3 78] 22t Santulliwol| Al T8k tHp=0.004). 22k
Santullivtol| A H-U& Fof LT Y52 A 4 29,
| 40, A WA EE 209 o] = T A
I Z¥7F 19, 49, 20]|0f A AlgSFATHTable 5). HHAM o=
Aeahid 5 382 B0 A2 @2ho] Hdlo]

lon] 1982 Bl Aet 2kl dlo| 3l 452 gxtol]
la__ o

A B FRIEQE 2R o AT g Al
<1 ko) 93\
o &

AlJotol Al o] Lt AT WE A2 YAl
Al 2F5 e R k=49 FEs] 2len 3 7] o
A FF0| e WS 245k Hl Alsstolof gtk $A41
vt B A FHE Al ERt dEio A ache 4+
7t @7 ghzoll 249 715/dS B2 A7 i R-2olth
gk olafe] 27 AMEELA) Zai%t7] Tl W 2
910) 272 HalA BAEIo] T W U] £
$1Z1o] glof 2ol ofele 797t BEH3Al A
o] G5o] At B-foll= a7ge] A B /ot A d
= A7G5H] o H-+= WHH5]. of2fjt F-follA L
2| (loop) FFE E= T end) FFsET FF A9H
2740 7152 A& 4~ Y= ohE FHEj e FRso] E e
897k &3] Utk

Santull@} Blanc [2]-2 o] 2|t =4]-2 $I5H -7-2] Pl =
A R Are| Wk o 2 A2 S & okl ¢S el T
T2 B2 ol A 95 e SHof| 2ok
FEeS H5HETh Santulli A& FH HEE &
Al7to] o] whet 573 W =8 92 FU-8-=0] Fst

Journal of Korean Association of Pediatric Surgeons 23



J Korean Assoc Pediatr Surg 2018;24(1):20-25

of AMESIA] glot 915 Ul 4 2
ofo] whet AR 240] 7|%5- WK 4= Stk ol 9]

A5 5 o, FRERdes 59 oA
745 A4l kg glo] Bl Aldsh | e gt 6],

ol2fgt A 50| thust AeHEolA Santulli FF=2
A-8-2 7FsoHA| oh=d, & AollA = ot Agh=ollA
Al B AR T 2|20l 7Y 53k )l Agho|gle
Santulli FF52] Al§Y o] -k 27ge] 217 2k
< UL & Santulli FFE2 FHS A SEF +U=4
o] 24| ASY S Bol= Aot} o] Qo= I|AMY
M= FEert w2 Aor Husy gloti1,78],
H oTtol| A YA AF-L 7.5%8 0] ZFR|SHA| 9ttt o=
Santulli FF=0] 128 AFEs E= T@ FFsH &
ot7| wizoll EARS] e 7F LR - Aoy ] 4] o>
FEeol7| thtd Aor 28T 4 9l
o] Aol A Fatt Aubetal T 4 Q= 72 Santulli &
F2 12 =R AT 90t B o o] 7 F S0
Yo g Qlste 22 R A AT -9 o Fof Zto|7t
UTh= ook 12} Santullivt &} 22} Santullivho] &
AIZHE QU] QA B A AT Santulli FF&2] H-Ho ot
2 At oJu|ql= zto] & Btk 22 Santulli A+ 5
= mE YT LA 53.3%004 Aste] 12k
Santulli AF &0 o2 AESETt O u|9IA HWoke
ojof hZ A&k 22} Santulli Z-F S-¢& Tof o Wk
o}, 22y 22F Santulli AFzol| Al 8T =2 ¥1=o] 9
Y52 ol ol ot BT 50U v Aok 94
et FashA] 92 A o] 7] wiiZell 22 Santulli A&
o] Bl A-L 12} Santulli FF&2] SYHETHEH A155]
ZAAsfloF & Zloltt, & Aol A Santulli F E-=9] Al
L2 12 Santulli A7} 22} Santulli &FE0A 7tk
OB V7 FBE T 65Y, 0L Z 20| S HolR| ¢tet. 2
2} Santulli FF=2 592 YGH R TH =9 2=
st B 25 F7IRE ol Aldfok= 7ol o] & Q1%
S I e R o] shitetar Azt
[10-12].

Bishop~Koop &%} Double-barrel 5% E
F5 o] gk 4l Agof Agto| A A8 7Fa3h %k
A QeH13-15]. Santulli FF&2] -
5 o] et 8= viEo] golst
S5 YA 4= Yl oh= Fof| A Bishop-Koop
%3} Double-barrel A&} 2fo]7} 17| wiZo] & 7
A= Santulli AF=2 AZolch 2 A-toA=
Bishop-Koop F%&°]4 Double-barrel A-3&1} 214

2
N
-
<
o3l

d
g{“-y—f

—
ke

\O
[t

E
o\
K}

rr

ot

0

N
rj_o‘
4o
e Ju o ogm Lo P

oL o
E o
o
M of
N
)

o
[e] ru
ol

F

B ox
o}

N

T

]
)

o

-

O

N

™
o:

r

4

|25 A|YFIA] E5HH oL 720 g AlAJotof A
S A7)1= Sy S WA E(24%-68%) & 435}
]

[1,10,11,16].

B AL S 02 0P NS R T
W% o] et B5ER 015 So]
2 Zlolet k. 53] 4A Yeo| nEa A2 5%

A Santulli FF&o] thet A7 Baig Aol gl
ZolA, & A= o 7| A AlE%H Santulli HEE
of| thgt 24 olek= ol A oJu|9l 1 {-8<7t dAtetar Azt
1=

AEH 02 Santulli FFE o HafFoA 7 &
o] Al¥E| o] chfsh Al o] A%F Ashut T4 A AF
Z/Yol, & A o] 9l = BXIRE SR A = A -8o] 715
skt 12U 12} Rso] obd 7HE & IAE 0| Sl=
Bkxpe] 22 &2 A Santulli FFES YT F-Poll= %
FEUE o2 Yo Yol on 2 BIHY AE|et
A4l e E Tefote] A2 B AIF-E A150] Ao g
Aot} &% Santulli FFES AP A= A=t
"7} FE0] FEE Y T2 {3 o] Ao A4t ket vl
o 4= JTHH Santulli AF=0 Y-S ST ot= A7t

CONFLICTS OF INTEREST

No potential conflict of interest relevant to this article
was reported.

REFERENCES

1. van Zoonen AG, Schurink M, Bos AF, Heineman E, Hulscher JB.
Ostomy creation in neonates with acute abdominal disease: friend
or foe? Eur ] Pediatr Surg 2012;22:295-9.

2. Santulli TV, Blanc WA. Congenital atresia of the intestine: patho-
genesis and treatment. Ann Surg 1961;154:939-48.

3. Sapin E, Carricaburu E, De Boissieu D, Goutail-Flaud MF,
Benammar S, Helardot PG. Conservative intestinal surgery to
avoid short-bowel syndrome in multiple intestinal atresias and ne-
crotizing enterocolitis: 6 cases treated by multiple anastomoses
and Santulli-type enterostomy. Eur ] Pediatr Surg 1999;9:24-8.

4. Yeung F, Tam YH, Wong YS, Tsui SY, Wong HY, Pang KK et al.
Early reoperations after primary repair of Jejunoileal atresia in

24 Journal of Korean Association of Pediatric Surgeons



10.

11.

newborns. ] Neonatal Surg 2016;5:42.

. Rees CM, Eaton S, Khoo AK, Kiely EM; Members of NET Trial

Group, Pierro A. Peritoneal drainage does not stabilize extremely
low birth weight infants with perforated bowel: data from the NET
Trial. ] Pediatr Surg 2010;45:324-8; discussion 328-9.

. Vanamo K, Rintala R, Lindahl H. The Santulli enterostomy in ne-

crotising enterocolitis. Pediatr Surg Int 2004;20:692-4.

. Zani A, Lauriti G, Li Q, Pierro A. The timing of stoma closure in in-

fants with necrotizing enterocolitis: a systematic review and
meta-analysis. Eur ] Pediatr Surg 2017;27:7-11.

. Ahlgren LS. Apple peel jejunal atresia. ] Pediatr Surg 1987,22:

451-3.

. Tepetes K, Liakou P, Balogiannis 1. The use of the Santulli

enterostomy. World ] Surg 2007;31:1343-4.

Steinau G, Ruhl KM, Hormchen H, Schumpelick V. Enterostomy
complications in infancy and childhood. Langenbecks Arch Surg
2001;386:346-9.

Lee J, Kang MJ, Kim HS, Shin SH, Kim HY, Kim EK, et al.

12.

13.

14.

15.

16.

Ihn K, et al: The Use of Santulli Enterostomy

Enterostomy closure timing for minimizing postoperative compli-
cations in premature infants. Pediatr Neonatol 2014;55:363-8.
Struijs MG, Sloots CE, Hop WC, Tibboel D, Wijnen RM. The timing
of ostomy closure in infants with necrotizing enterocolitis: a sys-
tematic review. Pediatr Surg Int 2012,28:667-72.

Waldhausen JH, Sawin RS. Improved long-term outcome for pa-
tients with jejunoileal apple peel atresia. ] Pediatr Surg 1997;32:
1307-9.

Wit], Sellin S, Degenhardt F, Scholz M, Mau H. Is the Bishop-Koop
anastomosis in treatment of neonatal ileus still current? Chirurg
2000;71:307-10.

Gause CD, Hayashi M, Haney C, Rhee D, Karim O, Weir BW, et al.
Mucous fistula refeeding decreases parenteral nutrition exposure
in postsurgical premature neonates. ] Pediatr Surg 2016;51:
1759-65.

Aguayo P, Fraser JD, Sharp S, St Peter SD, Ostlie DJ. Stomal compli-
cations in the newborn with necrotizing enterocolitis. ] Surg Res
2009;157:275-8.

Journal of Korean Association of Pediatric Surgeons 25



