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Review of Immunocompromised Patient Management to Prevent Surgical Site
Infection

Myong Hoon Thn
Department of Surgery, Soonchunhyang University Seoul Hospital, Soonchunhyang University College of Medicine, Seoul, Korea

Surgical site infection (SSI) is defined by the United States Centers for Disease Control and Prevention as infection related to
an operative procedure that occurs near or at the surgical incision site, deeper underlying tissue spaces and organs within 30
days of the procedure or within 90 days if prosthetic material is implanted at surgery. The prevention of SSI is increasingly
important as the number of surgical procedures performed worldwide continues to rise. Immunocompromised patients are
at higher risk of SSI and wound complications in both general and emergency surgery. Inmunosuppressed state, in fact, and
wound healing-impairing drugs assumption additionally increase the risk of infection. However, optimal management to pre-
vent SSI in immunocompromised patients is not well established. Therefore, this article aims to review the best intervention to
optimize wound management and minimize complications after surgery in immunocompromised patients through a review
of the literature.

Key Words: Immunocompromised host, Surgical site infection

ME o] ZZHNA AT 5% Aol palg oz Hols)
3 9lth! SSIE 0|32 AFFES S7HA7IH, AY7ITHS

4% 19 Z+%9(surgical site infection, SS& H]=9] A L1, JFH| LS Z7HAZ 4 At ANAZ R A
HE A oA E] (Centers for Disease Control and Preven- — E& 449 471 A} 71EE AS 189 o, SSI9] 9
tion, CDO)OJA & & 302 o) B& 4% A] HEES  Hre A o 293 BA2 2ztgy 9lon ? g v|gL
o21gt ¢ 90% ool £& AR B AVIG I 2H Q29| Aof it A3 A EZE 7HFE T 9l Aot !

H A5} FEAHimmunocompromised patient)= HE 7|
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£ ¥ (multiple)sH-A o]Z 4 (heterogeneous) $T 9
oh.? W Aste] AAAQ] YACRE THAZ T BAXE

ASHT- or B-cell defects)o]tt HAME 75 Zofl (mac-
rophage dysfunctions) 5°] =6, F& Aokt 4ot
A FAERRE, 4 AJRIA = st 97 ok &
HZQl Yelogt TH4 W AAST L (acquired im-
munodeficiency syndrome) E+= QI7F WA Y Hiolz|A
(human immunodeficiency virus)oll Z4HE 39, E= &
ool 2ot 4= gloH, ‘1 F719] oM T, BV
AL B= 454 28, FutElA A9 59 ARE {

Table 1. Definition of Immunocompromised Patient

HAAAAE

H 1_1_“!“1

o 3lo] Welo] A3}
5 49 55 ole] ool Hek(Table 1)

AAH|H|(Immunosuppressant)2t SSI

1. YHIX0| T13{ A}gK(General considerations)
H A A l—‘& HA 9] S4HSE AAFAL A5t
£ okEoltt. o]AH A7]9] ARG dstAY, A4

(psoriasis), A4l ¥ FFEA(systemic lupus erythema-
tosus), +UFE] A T F(rtheumatoid arthritis), TFHA 33+
S (multiple sclerosis), Ba4 A 2Hinflammatory bowel
disease) 5 22 A7MAGAS B AFHEEY A=
2 9o 28] AL8E, HelgAE Fojalo} & W8 E
L 4ol et of 2] 714 3ol glov, Zzte] fuE
TRt $5.9] o] ZAHTable 2. A% T2 ATH
= =9 WA a7t ol FEE X 5= FAY
/ﬂ-x—] X] [0) X]-oH ol %]—0:] _'_]o-] 27]..__ 01:]1-01— 2 glo o Eoﬁ'
Foh! gt AME Fold HAAAA N 2E S5t
o Ao SS I 4 A1, AN o AR F
2 FokE-FA (antidrug-antibodies)2] B4-Z L5610

Congenital conditions

T- or B-cell defects, macrophage dysfunctions, often in newborns and children but even in the adult population

Acquired conditions

1) Infected by human immunodeficiency virus (HIV) who developed acquired immunodeficiency syndrome (AIDS)

2) Hematologic malignancy

3) Patients affected by intrinsic immune conditions considered immunodeficiency along with one between “solid malignancy or solid
organ transplanted patients or inflammatory disease/rheumatologic disease” plus the concurrent assumption of immunomodulatory

drugs or chemotherapy

4) Patients in a physiologic or pathologic condition that is accompanied by any degree of immunodeficiency

Table 2. List of Immunosuppressants

Type

Example

Corticosteroids

Janus kinase inhibitors Tofacitinib
Calcineurin inhibitors
mTOR inhibitors

IMDH inhibitors

Cyclosporine, tacrolimus

Sirolimus, everolimus

Biologics

Prednisone, budesonide, prednisolone

Azathioprine, leflunomide, mycophenolate

Abatacept, adalimumab, anakinra, certolizumab, etanercept, golimumab, infliximab, ixekizumab,

natalizumab, rituximab, secukinumab, tocilizumab, ustekinumab, vedolizumab

Monoclonal antibodies Basiliximab, daclizumab

mTOR, mechanistic target of rapamycin; IMDH, inosine monophosphate dehydrogenase.
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4702 WeldAAg aFE FaAZ 4 Yok met
1] ZHolq B o, WelolA] BN 44 ARE
Aol Fole] A Ei Zth oj3, ofgo] Alh), W7

2
19
17

2. HAAXN| X|2 STHa} HZA(Stopping and switching
immunosuppressant therapy)

& AS HAAAA A& #Hsto] 20149 H=H
A2 5 H3}3](the Society for Healthcare Epidemiology of
America)9} 1| =-7FH 53] (the Infectious Diseases Society of
America) oA 7178t SSI A o W29, 7hs st
& AT HIAA A 9 A2 Dot s IR
SHA|gE, o] #F A £ HEY g B4 59 AA
Al ZAE 7|Hte g s1A] kol 27 wF(evidence level)
L uf 9 v} vhd 201649 AAEA7]7(World Health
Organization, WHO)°lIA] 7§73t SSI x| 3]o] w29,
'SSIZ o] %t B o2 & A WAAAE F
o] & AL F15HFTE I 2AZE methotrexate (MTX)
Ao digh 17]9] F2-9] tZ2A] ¥ (randomized controlled
trial, RCT), 1709} quasi-RCT, 4719 & A+E 3L
HEHE S AL’ £ ATZ MTXE AEEHoz
AR 23} S ol sl SSI9] Y91E < Bl wshylS o,
quasi-RCTOA= MTXE S92 ® 124 g2 <ol
H)3 SS19] Yol F7ket ¥ha, M oh2 RCTINE & 1%
Zte] fojgt Zol7t §le-S o Folh” m3t, 17h9] 2
Z A= MTX 52 Al & 79 429 A%l AL
Z o A4t AL HAL B2 379 A
FollAE F 2719 |- Zol7k $oieh. " Anti-tumor
necrosis factor (TNF)Q] 3¢ & 79 & A+ 5, ¢ 7K
o] FHAFNANE= & A anti-TNFE 3EFS o 18
A & ol Hlgf SSI9] Aol FostA HAT Ao
vebg R, o2 Ao E SS19] Al F #3919
g Z}ol & Ho|A| g9ttt o]d] WHOE 2719] Aol of
oF mlet &4 Al A} & Ao anti-TNF S92
anti-TNFE A &3 4921 v uf SS19] Y12 Folst
Al ZAAZ 28 (0dd ratio: 0.59, 95% confidence interval:
0.37-0.95), MTX®h= 27 & A anti-TNF2| S
SSI Hl&= EoleH &30 E & I A2 E AF5H3
AEZOE MTX9 B¢ &  MIX $2°] =& &
UAY SSI9] Aol FFZ vIX|A] Y= P, anti-TNFE]

¢

Vol.7,No. 1, March 2022

3% & % anti-TNF $9°] SSI H]&S £o0l=H &3]
g & Aot gl WHOS] SSI oA A7 | RCT+=
A4 25 (allocation concealment) X F71A19] =719
(assessor blinding) ¥ &°| =AY EEYsIH Y, RCTS &
Aol Furel A WA AT ZFE o AlRH o
At E3H HAJAA Y S A D AIZE 7HEo] A+
Axto] AA wi-f- oA Ho| AL PAIEA] kTt wEkA,
SjAof 95 a5, &
F(strength of recommendation) -2 Ho|t},

AGJAA| o] o= sl I 7Hs3k F2-8-0] SSI
Ao ojHET F 4 Slrk= Ak 1 dfof "t dvhy
O A7]0]4] & AYJAAE Foldt= A Fuig A
A Ao A= HYAAA S THE =9 o)t
<9 Ao =2 ¥, AFA4 gt gk "I AA A
£ 5&ol= dAoIA = Aol AdHeE o ¥E 4 9l
T} 152125

Dean 52 A17%0] 49| A Sirolimus 7|¥Fe] H A
AE &3 A} 6487} Tacrolimus 7|8He] HAAA A E
AR 59782 HA o2 SSI H[ES RAFSH= RCTE %18
Skoitk. 71 A3} Silolimus 71¥Fe] HAAAAE ARSI &
AollA 4, A7HE 7 (incisional hernia), 7 52 A
FEZ0] 47% (vs. 8%, p<0.001)E G251 =YL ¥
o]F9lt}. E3L, Shahrestani 5272 A4 =3} s}
of A7olA &l Higt 22719 AFHRCT 14, 1A &
ATt 14, 20709 34 A+t 207)2 FF-41 o] 4
<o gk 2709 $34 A+, I3 HF I ol o
e 1709 3FH A5 E k= HlE A2 A5
1 A3} mycophenolate mofetil A2 WA A o] v]5j
Silolimus®} 22 mammalian target of rapamycin (mTOR)
AAA AL HAAAAE A3 Aol A A7t
AR S0l R =A EASIEZ Barstgit o]
o] AZAE2 mTOR JAA A &E T e SANA
& A% Calcineurin AAA E= ohE A LG9 HIJA
A SHoE HAT AL ARSI

A3 £& A5 HIJA aH-S X &FH 02 FA51HA
U 39, B HAT A, ol 53l 24 € o534 ™
< ojg] o] A Eojof & Aol o= A= HAYA|
AE At ALoAL, A 121 9j3te] Fo] Hojsto]
Z}17}9] ghAto] tisfl 7@ H o= rtafoF & Aojtt.

£ZF(evidence level) @ A1 5
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Aty 94 Oqfﬂ i_n__,] Ohxﬂﬂ' A 01'“4 10 =
= ‘:]'oh?} HEao] Aol J84drt. ®3t, FE F

1 &%, ¢ 5, A l]H7H‘E";T(wound pa-
rameters) o= FAANLt SSIQ] AFHFE 7 o 1 HS|
of & Atglo] & 4= 9lrh” whetA|, gotststa g whe $
7H9] A BAO oA & TRt S EE 2T
(conflicting results)E H1t}.

2. Alkylating agents

Cyclophosphamide, chlorambucil, thiotepa, mechlore-
thamine, cisplatin 53 &2 alkylating agents= A4 2]
£ $4 oA ¢ 27 28 4T FEAQ SR F
’\‘](neovascularization)*o— SFSIAA A A5 JAoHA
t} fibroblast9] 7152 At A=A AR/E AAAZ
AT FEA 315}.29 O ShAEL HE We FE Y AT
o =9 $& A% FA Aol s sz 9T 45
Sk AoR HYou ' i Mg 7S AT At
& 3o g g dFoME ol 2AE S5 &
o} 3334

jan

L

3. Antimetabolites

MTX, 5-fluorouracil (5-FU), 6-mercaptopurine, aza-
thioprine 57} Z-2 antimetabolitese= & A Fo] A] &
F o2 o7 FA 9 QA Ak (tensile strength)E YAIZ
0% ZAAGT YA Gow, W AEY Fak 4
A 1579 A KA 5 SIeE o] BIke 34 37
Qo] 7V FEHAATE, 1 ¥ Y FEE 22 5
e}

# B £ F 70 1020 5-FUS Folte
FA ojgh&o] &
—?— 144 A 5H 5-FU— FoS o YFHeE &

°] A 49Tty B skt whetA], -r%

ZHog oju 7‘45—1 *17é%ﬁ(neurotoxmlty)-l—]- I QA
(hyperuicemia)? #&0] YA, AT F5AA =
717 e=ttal &#A 9tk Cohen 572 3 mg/kg94 vin-
cristine Fo3 58 AQNA F& F 394 97 &
7t GAAR AAE HGlon, o= e 7Y H 21Y
Aol A= Artal Birstt. shA|Rh, Azt AL
St AFME HS 7\]1?_ —9-"%}—] vincristine 597} &4 &
A o]ggol| Rt YIS w7 okt

r)'
° ek

5. Antitumor antibiotics

Antitumor antibioticsi= bleomycin, doxorubicin, acti-
, 0152 gurzlog
= E4J(bone marrow toxicity)= s, A-FoHAE
BAE Agtete] AA X 5-5 Weidtta g A ot

5= A¥9A 30 mg/kg &F< bleomycin Fols A4
9 IF BEE A2ARL, & F 724 7P FEH
AA et od, 6 mg/kg &2 doxorubicing & ¥
o 219714 AA 9 G AL g FAaAZ ! v,
Rosenberg 542 491 AXZ|8Z(soft tissue sarcomas)
HFo = 3 RCTOIA & AT B A 77} oln] Al
2 F] doxorubicin F47} A &Y AP5S S7H
713 gethal B skl

Actinomycin D B3t 55 AR0A A X fofl gt &
AAQl &35 BHoJFAt}h 0.6 mg/kg 89| actinomy-
cin D& 7Yl Foigt A3}, & F 38R A A 7
9 38% AAE AW, ol & T 21Y o 3f
A t}h. Mitomycin C9 ¢, 58 A4+ 0.23-
0.41 my/kg 83F9] 27} v Sl 2 B A A
of o T "X A= &2 ¥, 2 mg/kgd] §F2
T S A 1 BT BEE A 5\—’\]9&]‘:} ® Eal,
mitomycin Ci= B¥Q|F-Z(extravasation) &4 & AXZ]
29} 13 AFE FAE 5 YoH, 37 U] ol g5
olEA Ao g FA ARE AQNE & U&= B F
et o, Qe oz @ BTN 4ol BAo
A ¥3g A=o] BaE| QAR W AA & Q17F Aol
o] oke] g Ul Foj= AH A5 7+ UEA &
oFe} 5

nomycin D, mitomycin C 5°] 2

Vol.7,No. 1, March 2022
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6. Target therapy

Qa5 AR (vascular endothelial growth factor,
VEGHE A & A 9= & A Aol sf
2L FFE v|A 5 Ik VEGF= A A7 27 &
Aol & 4189 7|05t 84N, A L 23
A(regulator)®] SPUHZE & A 9lon VEGF JAA=
o7 (colorectal cancer), HY(lung cancer), WEA|ELZF
(glioblastoma), A1A|Z Y (renal-cell carcinoma) & THYRt
oA HE A F(targeted therapy)E AR I}
Hurwitz 2 #0]4 tig<tollA] 7122] FOLFIRI (folin-
ic acid+fluorouracil+irinotecan) 8- A|3§st 41133}
FOLFIRI+Bevacizumab 8-S A3t 40292 iAo =2
Bevacizumab®] ¢4 9 &5 F7I5k= RCTE A3 st
Fict. o] oA Bevacizumabe T ¥ T}A] Foi5}Y]
28-60¢ A 3 717 5% &S T2 IR (Group
A3} Bevacizumab A& ¥ &= W2 3A(Group B)=
v wslg =], 1 A3} 7l (dehiscence), F+a(fistula for-
mation) 5= ZE33F &Y 3Z-0] Group BOlA 13%ZE Group
AETH3.4%) =9t

£ 7 9kl g A e, ol & AVIE 28
o 12sior & A F St 4 ok SEed 4
A AFA] E3F Bevacizumab®] £ZH3 Q] S

o k&9l £33 FF(circulating level)Z TAAZ F7
o] SSI9} AHE Bevacizumab?] F3oko]| FoJsfof g A
W, A 5+ BF & A7IE 24T 1 =9 B
£ 13019 oA (multidisciplinary)E B9 % &9
o} A At &= A7 B7FsfioF gt

lo
9,
o
1=}
lo
>

HAX|o}l StXtof|A{2] of|H St K|
(Antimicrobial Prophylaxis)

HAA 5} SR A HEdt FatAl AHES AU
(multidrug-resistant bacteria)®] 8Z S7HIZ 4 91,
et 49 &900] € = 52 1Y
oA og3 FA AT E 84
o471 SEAt, WA A S} AE| o] T 02 Q18] o] 5ol A
A& 5 A HAY AGH FatA AR AR AR
o]-& 73 & FHE HEREAolu RCT+= AlgHA o]t

201641 7A€ WHOS| SSI oA olA = vl &

Vol.7,No. 1, March 2022

A B SSIE AHst7] ¢t HHoE e & AHE 3
A Fol9] A4S vidistal glew, 2017¢ 7i8% CDC
9] SSI oFAX FA| HE/H2-2FF Al&(clean and
clean-contaminated procedures)°l| 4] BjH T F-5F-2h= AFT
ol FEAoA Qd AAE B F oA E FHAE
712 BoloiA] o A& 7A=s] Aty 9ot ot of
Y AL A AREARl 90 sfgsin], WHOS| SSI <l
WA Z o] 3¢ A A 5L $A2L9 A FatA| ARGl dish
HEE Agsta A grem, CDCY SSI A4 =
‘A4 corticosteroid = 7]EF WP A QS W= QT
e Xk g2 9] A4 AP FAE F7HE Fo
SHA & A& dash P H R 7|&star it

F Berry 572 10299 ztol4] 315 to = &
pilot-RCTOIA ‘& 5 A oY &= AME 2 5
& AT 72AZ AME TS vl sty o] A4 12 E
Q1 30 W9 SSI H]&o] F w710l F-ofgk Aol 7} @l
= Ho] $90M(19% vs. 27%, p=0.39), T4 A 47]
4 F AL 308 AFRE, AT S 22 2%
Ao N & F 7o) FARE AE B sHA|RL o=
pilot-RCTE] A=A, 712l AFE Fof HAA 5} &
Aol A o] oA A AHE AR 9] A7} uhe E|ojof &
Ao},

HA X o}

rlot

EXLOIA 2] =712} SSI

—

. &4 8&(Wound closure)

Siskind 572 Al 0]4]&g w2 104HS Aoz,
Ay v A TS AFQASHA] B 4-5 cm 74 9] T B
(interrupted suture) 2 FAF-S F3oke AFH TEAF
£ Aot RS2 & F AA ol A7 5185
Ak 1 23 & F 309 ojuj9] AR 7| 5t &
7N, WA Z(evisceration), T+ A4 A (wound revision)
o] ¥ g3t A9+ o SSIS FFSH A E3F At
I Byt

2. 2|1 Hi2HSurgical drain)

HH A SEApo A Q14 wj A o] SSI Hl&of ojH G
Fe A=A = EEYEHH, ofd7HA] o]of Higt A3
A EE RCTE E1¥ v} @itk D'Souza 5742 o] FA]
oF It 4709 T4 A dsfl, F 1,640 Al
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Bl BAE AN e 24 stct. 1 25 ey
o ARIZ oA 99 AY ARE £9FF 2 risk ra-
ti0=0.62, p=0.01), /44 &8ZF2 AP A= &
% ch(risk ratio=0.88, p=0.73).

3. 2¢ M* X|2(Negative pressure wound therapy)2l

X
o

1990¢ ) 248F A3 /W 2% A A F(negative
pressure wound therapy, NPWT)= 222 79 (decom-
pression)A| 7] EieF £219] ita FF2 S7HIA A
A9 FNAA 0| Elcascade)E 71453} A AT AEEH,
22 B A Azl &S] AREEA gloH, Hat A
A7 = it

Shrestha™2 A1g0|Al&g ¥he Fxtof|A] A B3 Al
NPWTE H-83 11709 F8H (case report) S ]
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Surgical Wound Irrigation and Dressing: An Evidence-Based Review

Sungryeal Kim, Jeon Yeob Jang

Department of Otolaryngology, Ajou University School of Medicine, Suwon, Korea

Topical management such as surgical wound irrigation and dressing is frequently performed during and after surgery to re-
duce surgical site infections. Although they are popular in every day practice, studies have showed different or often contro-
versial results in various surgical procedures. The objective of this report is to review current evidences of the role of surgical
wound irrigation and wound dressing to reduce surgical site infection.

Key Words: Surgical wound infection, Surgical site infection
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Group®l| Al A3t A|AH E3 1 (systematic review) 2
I AAR e 79 AFS ABSHAY Al6HA] = A
< H w3 et Aol AR AdRtE It BaE=
357 Bok=t ol= AlF 2919 HE, QXA 7,
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Clinical Outcome of Postoperative Enterocutaneous Fistulas: A Single-Center
Experience

Hyejeong Park’, Hye Jeong Jung’, Hyun Suk Park’, Im-kyung Kim'

Departments of Surgery' and Nursing’, Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Objectives: Enterocutaneous fistula (ECF) is a challenging condition for surgeons. In this study, we aimed to demonstrate the
clinical experience of patients with first-time postoperative ECFs.

Methods: Electronic medical records were reviewed retrospectively. Nineteen patients with first-time postoperative ECFs from
March 2018 to December 2021 at a tertiary university hospital were enrolled. We collected preoperative patient characteristics,
distribution of pathogenic microorganisms in the ECFs, and clinical outcomes, including mortality.

Results: The median age was 61.0 years old, and the most common preoperative diagnosis was primary cancer of the in-
tra-abdominal solid organ (n=13, 8.4%). Thirteen patients underwent abdominal surgeries more than three times before the
development of ECFs. The median interval until the development of ECFs was 23.0 days from the last operation. Four patients
underwent definitive surgery for closure of the ECFs. Successful closure of ECFs was achieved in six patients (31.6%): four
patients were managed with conservative management, and the other two patients were managed with definitive surgery.
ECF-related mortality occurred in only one patient.

Conclusion: We reported the clinical outcomes of 19 patients with first-time postoperative ECFs managed with conservative
or surgical interventions.

Key Words: Fistula, Enterocutaneous, Surgery

Introduction

An enterocutaneous fistula (ECF) is a challenging

condition for surgeons. Most ECFs develop as a result of
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surgery-related complications. Approximately 75% of all
ECFs usually result from postoperative leakage after bowel
anastomoses,” which results in serious complications such
as sepsis due to intra-abdominal infection, bleeding, elec-
trolyte imbalance and malnutrition. ECFs also contribute
to prolonged hospitalization, increased hospital costs and
morbidity.**

With or without definitive correction of ECFs by a sur-
gical approach, adequate resuscitation, nutritional support
and control of sepsis as well as skin protection resulted in

favorable clinical outcomes.”” Compared to mortality re-

(@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
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ported over 50% in the last several decades, current stud-
ies have reported that mortality from ECFs has dropped to
3.5%-17.0% owing to improvements in treatment modal-
ities."® In this study, we identified 19 patients with first-

tine postoperative ECFs to share our clinical experience.

Materials and Methods

This descriptive study was conducted based on the
electronic medical records from March 2018 to December
2021 at a tertiary university hospital. Patients who devel-
oped ECF following abdominal surgery for the first time
were included in the study. The following patients were
excluded: 1) patients with recurrent ECFs; 2) patients with
spontaneously developed fistulas or esophageal, pancre-
atobiliary, enteroenteric, enterovesical, enterovaginal, or
perianal fistulas; and 3) patients aged 18 years old or less.

ECF is defined as an abnormal communication between
two epithelized surfaces: the intestinal tract and skin. Pre-
operative nutritional risk was evaluated using the Sever-
ance Nutrition Screening Index, which is calculated using
serum albumin, body index, food intake change, and body
weight change.” The type of fistula was determined by a
cut-off value of 500 mL/day between high- and low-out-
put fistulas. The interval until the development of ECFs
was defined as the duration from the last operation to the
development of ECFs.

Treatment of ECFs prioritizes nutritional support and
hemodynamic stabilization, including adequate fluid re-
suscitation, management of electrolyte imbalance, control
of sepsis, and skin wound care. Decisions on operative or
conservative management of ECFs were made based on
the surgeon’s judgement rather than a protocol. Conserva-
tive management included a vacuum-assisted system and

an indwelling percutaneous drainage catheter.

Results

Nineteen patients developed first-time postoperative

ECFs during the study period. The patient characteristics
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are described in Table 1. The median age was 61.0 years
old, and the most common preoperative diagnosis was
primary cancer of the intra-abdominal solid organ (n=13,
68.4%). Before the development of ECFs, 13 patients un-
derwent abdominal surgeries more than three times. The
median preoperative albumin value was 3.1 g/dL, and
15.8% of the patients had a high risk of malnutrition in
the preoperative evaluation. Of the patients, 63.2% (n=12)
had a single ECF, and 84.2% (n=16) had low-output

Table 1. Characteristics of Patients with First-developed ECFs

Variables Total (n=19)
Sex
Male 6(31.6)
Female 13 (68.4)

Age (yr), median (range) 61.0 (30.0-89.0)

Numbers of operations before ECF opeing

1st 2(10.5)

2nd 4(21.1)

>3rd 13 (68.4)
Preoperative diagnosis

Primary cancer of intra-abdominal 13 (68.4)

solid organ

Inflammatory bowel disease 1(5.3)

Intra-abdominal infections 3(15.8)

Others 2(10.5)
Preoperative systemic chemotherapy

No 8 (42.1)

Yes 11 (57.9)
Preoperative albumin (g/dL), median (range) 3.1(2.2-4.7)
Preoperative nutritional risk

High risk 3(15.8)

Low risk 16 (84.2)
Numbers of ECF

Single 12 (63.2)

Multiple 7 (36.8)
Types of ECF

High output 3(15.8)

Low output 16 (84.2)

Intervals until development of ECFs (days), 23.0 (5.0-1,656.0)

median (range)

Values are presented as number (%). ECE, enterocutaneous fistula.
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ECFs. The median interval until the development of ECFs
was 23.0 days from the last operation.

The most common microorganism isolated from ECFs
was Enterococcus faecium, followed by Escherichia coli
and Klebsiella pneumoniae. In two patients, the fungus
was isolated in the ECF culture; however, no fungal infec-
tion through the bloodstream was noted. Gram-negative
or gram-positive bacterial infection through the blood-
stream occurred in two patients (Table 2).

Details of the clinical outcomes of patients with first-
time ECFs are shown in Table 3. Four patients underwent
definitive surgery for closure of ECFs; however, successful
closure was achieved in only two patients after re-opera-
tion. Spontaneous closure of ECFs by conservative man-
agement was achieved in four patients. Mortality occurred
in five patients, one from septic shock and the others from

the aggravation of cancer.

Discussion

ECF remains a serious complication in patients un-
dergoing abdominal surgery; and is associated with high

morbidity and mortality rates. With the advancement of

Table 2. Distribution of Pathogenic Microorganisms

Microorganisms ECF isolates Blood isolates

Bacterial
Gram-positive
Enterococcus faecium 6 1
Gram-negative

Klebsiella pneumonia 3 2

—
'

Actinetobacter baumanii
Ralstonia pickettii
Escherichia coli

Enterobacter cloacae

N = Ul =
!

Stenotrophomonas maltophilia

Citrobacter braakii - 1

Pseudomonas aeruginosa
Fungus

Candida species 2 -

ECE enterocutaneous fistula.

Vol.7,No. 1, March 2022

multidisciplinary team approaches, including surgeons, ra-
diologists, gastroenterologists, dieticians, and enterostomal
therapy nurses, the overall mortality rate from ECF has
dropped to an average of 30%.'"" In this study, we also
reported an overall mortality rate of 26.3%, and ECF-re-
lated mortality occurred in only one patient.

Preoperative risk factors for ECFs include malignancy,
inflammatory bowel disease, malnutrition, immuno-
suppression, traumatic injuries, and emergency proce-
dures.'>'* Previous studies have reported a correlation
between serum albumin levels and mortality."'® A serum
albumin level <2.5 g/dL has been known to be associat-
ed with higher mortality in the range of 42%-67%. We
retrospectively reviewed the preoperative albumin levels
and nutritional risk. We observed that the median preop-
erative serum albumin value was 3.1 g/ dL, and only three
patients were classified into the high-risk group for mal-

nutrition. This result is inconsistent with previous studies

Table 3. Clinical Outcomes of Patients with First-developed ECFs

Variables Total (n=19)

Development of septic shock

No 16 (84.2)

Yes 3(15.8)
Management

Conservative management 15(77.8)

Definitive surgery 4(22.2)

Intervals from ECF detection to ECF 8.0 (1.0-32.0)

closure surgery (mo), median (range)
Duration of PN (d), median (range)

Success of treatment

36.0 (5.0-352.0)

Successful closure of ECF 6(31.6)
After conservative management 4
After definitive surgery 2
No closure of ECF 13 (68.4)
Overall survival (mo), mean (95% CI) 27.8 (14.8-40.0)
Mortality 5(26.3)
All-cause of mortality
Septic shock 1
Advanced cancer 4

Values are presented as number (%). ECE enterocutaneous fistula;
PN, parenteral nutrition; CI, confidence interval.
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that reported a severe or chronic dehydration status, such
as anorexia, vomiting or diarrhea.'” Most of the patients
(n=14, 73.7%) included in this study underwent surgery
for primary solid organ cancer or inflammatory bowel
disease; and had undergone several previous operations.
Therefore, the patients were not expected to be euvolemic,
and serum albumin concentration might not appropriately
reflect preoperative nutritional status.

Successful spontaneous closure of ECFs from surgical
complications has been reported in 15%-70% of cas-
es.""® In our study, the ECF healed spontaneously in four
patients (21.1%). Among them, only one patient had a
high-output fistula. Determining the optimal timing for
surgery in patients with ECFs remains a controversial issue
among surgeons. However, most agree that immediate
surgery before the resolution of overt sepsis, peritonitis,
severe malnutrition, or expected intraperitoneal severe ad-
hesion.'”* We performed surgical intervention in four pa-
tients; however, complete closure of ECFs was obtained in
only two patients (50.0%). The median interval between
the index surgery and definitive ECF closure surgery was
8 months (range, 1-32 months). Due to the retrospective
nature of this study, we could not determine the exact in-
dications for surgery. However, our decision on definitive
surgery for ECF closure was comparable to those proposed
waiting 4-9 months in previous studies.”***™*

Nonetheless, prolonged delays in definitive surgery for
ECFs are associated with an increased risk of parenteral
nutrition-associated liver injury, recurrent fistulas, or
bloodstream infections due to the long-term maintenance
of central venous lines.”>”*’ Patients with ECFs have lower
chances of early enteral nutrition, which is essential for the
maintenance of intestinal mucosal integrity and immune
function. In particular, patients with high-output ECFs
usually receive long-term total or supplemental parenteral
nutrition via the blood vessels. In our study, all patients
received parenteral nutrition for a median period of 36
days (range, 5.0-352.0). During the administration of
parenteral nutrition, three patients experienced blood

sepsis, and one of them died from septic shock. As blood-

16

stream infections are life-threatening and are associated
with increased mortality, surgeons need to strike a balance
between harm and benefit from parenteral nutrition.

Here, we reported the clinical outcomes of 19 patients
with ECFs managed with conservative or surgical inter-
ventions. On the same score as other retrospective studies,
information on the study population and clinical variables
including the origin of ECFs was limited in this study.
Nevertheless, ECF is a topic of great interest to surgeons;
thus we demonstrated our clinical experiences focused on
postoperative first-time ECFs, and deduced results com-
parable to those of previous studies. Further large cohort
studies with multicenter participation will be needed to

develop the best treatment strategy for postoperative ECFs.
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