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Flood Syndrome

Jia Li Lee® ¢, Jeffrey Jiang®

Abstract

Flood syndrome refers to the exsanguination of ascitic fluid following
the spontaneous rupture of an umbilical hernia, and is a rare compli-
cation of liver cirrhosis with ascites. In this case report, we describe a
67-year-old patient with Flood syndrome who was initially managed
conservatively in a community hospital run by primary care physi-
cians, prior to transfer to a tertiary hospital for specialist surgical re-
view and management. We also performed a literature review of the
current treatment modalities to manage this condition.
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Introduction

Approximately 20% of patients with ascites eventually de-
velop umbilical hernias as a result of raised intra-abdominal
pressure, weakening of anterior abdominal wall muscles from
poor nutrition [1, 2], and supraumbilical fascial defect due to
possible recanalization of the umbilical vein secondary to por-
tal hypertension [3].

Flood syndrome was first described by Johnson in 1901
and the term was coined by Frank B. Flood in 1961 [4]. It is
a rare complication of liver cirrhosis with ascites and is fre-
quently (> 75%) preceded by cutaneous infection and/or skin
necrosis or ulceration and precipitated by raised intra-abdom-
inal pressure [5], which includes vomiting, coughing, and
straining with defecation [6].

It is important to recognize Flood syndrome as complica-
tions such as bowel incarceration, hemodynamic instability,
electrolyte abnormalities and infection including cellulitis and
peritonitis [7] can arise, amounting to a mortality rate of 30%
[8]. This case report describes the progress and management of a
patient with Flood syndrome admitted to a community hospital.
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Case Report

The patient is a 67-year-old Chinese male with a past medi-
cal history of Child’s C11 MELD 18 alcoholic liver cirrho-
sis, diagnosed in 2008, complicated by ascites with previous
paracentesis (August 2019), esophageal varices, splenomegaly
with anemia and thrombocytopenia, hepato-renal syndrome
and a reducible umbilical hernia. He did not have any other
significant medical conditions. His significant medications in-
clude propranolol 5 mg every morning, frusemide 20 mg every
morning, spironolactone 75 mg every morning, omeprazole 20
mg twice a day and lactulose 10 mL every morning.

He was admitted to an acute hospital for Klebsiella bac-
teremia secondary to a perianal abscess and was treated with
intravenous antibiotics and an incision and drainage of the ab-
scess. He also underwent abdominal paracentesis in Septem-
ber 2020 for worsening ascites which was causing abdominal
discomfort. This was his second paracentesis since he was di-
agnosed with liver cirrhosis. During this admission, he was
also noted to have hepatorenal syndrome - acute kidney injury
(serum creatinine rose from 68 to 198 umol/L) which respond-
ed well to terlipressin and intravenous albumin. He was then
transferred to a community hospital for stepdown care for his
perianal wound management.

Physical examination revealed a soft and non-tender abdo-
men that was distended. Shifting dullness and fluid thrill were
demonstrated. There was a 4-cm reducible and non-tender um-
bilical hernia that was not incarcerated nor strangulated. The
hernia had a superficial ulcer but did not have any bleeding
or pus (Fig. 1). The perianal wound was granulating well and

Figure 1. Ulcerated umbilical hernia.
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Figure 2. Ascitic fluid leaking from a ruptured umbilical hernia, being
held up by staff wearing blue gloves.

clean. He was otherwise hemodynamically stable and had no
signs of hepatic encephalopathy or sepsis.

During his third week of admission to the community
hospital, the patient reported a spontaneous leakage of straw-
colored fluid from his umbilical hernia. On examination, there
was copious amounts of ascitic fluid extruding from the rup-
tured skin of the umbilical hernia which developed at the ulcer
site (Fig. 2). The clinical diagnosis was Flood syndrome. He
was initially managed with compressive gauze but a urostomy
bag (Fig. 3) was subsequently utilized in view of high volume
of output (estimated 1 L per day).

A computed tomography (CT) scan of his abdomen pri-
or to his transfer to the hospital already revealed generalized
ascites and a large hernia with a small abdominal-cutaneous
tract forming (Fig. 4). Blood tests performed did not reveal any
acute drop in hemoglobin from his baseline. The hemoglobin
level was 10.8 g/dL, total white count was 6.34 x 10%/L, plate-
let count was 65 x 10%L, serum creatinine was 68 umol/L,
estimated glomerular filtration rate (eGFR) was 94 mL/min,
sodium was 132 mmol/L, potassium was 5.0 mmol/L, urea
was 7.2 mmol/L, albumin was 27 g/L, total bilirubin was 57
pmol/L, aspartate transaminase was 80 U/L, alanine transami-
nase was 30 U/L, alkaline phosphatase was 134 U/L and inter-
national normalized ratio (INR) was 1.28.

In view of the persistently high output from the umbilical
hernia, the patient was transferred back to the acute hospital
for surgical review and management. In view of the large size
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Figure 3. Urostomy bag utilized to monitor ascitic fluid output from
Flood syndrome.

of the hernia, the patient was not suitable for bedside hernia re-
pair. He was offered hernia repair under general anesthesia and
transjugular intrahepatic portosystemic shunting (TIPS) but he
declined the procedures in view of the risks. The patient was
thus treated conservatively with optimization of spironolac-
tone and furosemide and given intravenous albumin infusions.
Paracentesis performed drained about 2.5 L during his 5 days
of hospital admission. He was also started on oral ciprofloxa-
cin for spontaneous bacterial peritonitis prophylaxis. Eventu-
ally after 5 days of inpatient treatment, he was discharged with
the colostomy bag and for outpatient wound care at the com-
munity hospital’s outpatient clinic.

During follow-up review about 11 months later, the patient
continued to be drinking half to one bottle of red wine daily.
He had no re-hospitalizations and his umbilical hernia wound
had healed with no recurrence of ascitic fluid leakage (Fig. 5).
At the time of submission of the article, the patient underwent
three previous paracenteses and did not require further thera-
peutic paracentesis after discharge nor re-hospitalization.

Discussion

Flood syndrome refers to the exsanguination of ascitic fluid
following the spontaneous rupture of an umbilical hernia. Due
to the rarity of this condition, there is no standardized treat-
ment protocol [9], with current literature being limited to case
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Figure 4. CT scan of abdomen revealing an umbilical hernia with a small abdominal-cutaneous tract forming (red arrow). CT:

computed tomography.

reports or case series (Table 1 [1-27]). Table 1 describes the
interventions and various outcomes observed based on infor-
mation obtained from case reports and case series published in
the literature.

Treatment of Flood syndrome typically begins with fluid

Figure 5. Healed umbilical hernia wound (11 months after hospital dis-
charge).
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resuscitation and antibiotics [6], wound care such as sterile oc-
clusive dressing application [10] or placement of an ostomy
pouch [1]. Non-invasive management also includes nutritional
optimization, antibiotics, avoiding hepatotoxic medications
[8].

This is followed by consideration of methods for reducing
ascitic pressure on the hernia wound, and hernia defect repair
including use of fibrin glue [26, 27] or umbilical herniorrhaphy
(either elective after medical optimization or emergency) [1].

Ascitic management includes alcohol abstinence in al-
cohol-related cirrhosis, restriction of sodium intake (80 - 120
mmol per day), diuretics (aldosterone antagonists, loop diuret-
ics and amiloride) with close monitoring of electrolytes and
renal function and paracentesis (large volume paracentesis
with albumin infusion to prevent circulatory dysfunction) [12,
28]. In patients with refractory ascites, treatment options in-
clude large volume paracentesis with albumin, diuretic treat-
ment, peritoneovenous shunting (PVS), insertion of transjugu-
lar intrahepatic portosystemic shunt and consideration of liver
transplantation [28].

TIPS involves the creation of a low resistance commu-
nication between the high-pressure intrahepatic branch of the
portal vein and low-pressure hepatic vein under angiographic
guidance, thereby reducing portal pressure and ascites. TIPS
also has beneficial effects on the cardiovascular system, renal
function, nitrogen balance and body weight. However, it is as-
sociated with complications including hepatic encephalopathy,
shunt thrombosis and stenosis. Moreover, it is not suitable in
patients with severe liver disease (serum bilirubin > 5 mg/dL,
INR > 2 or Child-Pugh score > 11, current hepatic encepha-

Www.gastrores.org 219



Gastroenterol Res. 2022;15(4):217-224

Flood Syndrome

"QWO00INO0 POOT YIIM PIAIAINS
‘dn-mo[[oJ Sypuow € - G 1.

syuonjed oM} :SILIS dSB))

[cz] 9OUALINOAI OU :9WI0INO POOT YIIM PIAIAING SOLIaS 9SB))
‘uoresuddwodap AL 10§ Jue[dsuen) JOAI] aredar eruIdy
juomiopun auo ‘Ayredoreydooud Furuasiom 210J9q SJIL pPey
pey juoned auo :suonedrdwos yim paAIAIng sjuoned Inoj :MIIAdI
[¢] ‘sjuaned 0m) :2W00IN0 POOT YIIM PIAIAING IR 9A130dsonay
“1redal eIuIoy [eorIquIin
[s] “QW00INO POOS YIIM PIAIAING uodo1 ase) [eo131ns 010J9q SdLL
"PAIdA0031 Ajpuanbasqns ‘SinsAooyo
0} A1BpU093s ooys ondas pue Anfur
(L] Aoupry 91noe :suonedI[dwod yIm paAIAINg uodar ase) “aredar eruIoy Inoynm SJIL SdIL
“aredoar BIUIOY JUdMISpUN “BISOYISOUE [BOO] Jopun
[oz] ‘dn-morjoJ SIeak 7 Je :owo0dIno poos Yim poAIAInG  judned ouo :SILIdS ase) 3urunys SnoUdA0QUOILIdJ
"Pa9[q [BUNSAIUIONSES WOIJ I1oJe] SIBdA 7 -ormydnr eiuIoy [eorfiquin
parp juaned suo :ypea(q ‘dn-mofjoJ syuowr ] - ¢ snoduejuods pey sjuaned ‘[enuanbas 1o snoaue) NS IAYIIS
[ez] 18 syuaned 221Y) :9W02IN0 POOT YIIM PIAIAING INOJ :SOLIAS ASB)) ‘SAd PUE 109J3p [BIOSE] JO 2INS0[D) SAd
‘sj10o0101W pue d3uods urye[os 93eurelp [esuojrrod
Suisn uonezijoquid orud[ds [enred snodueindrad
‘Jueipenb [eurwopqe 19Mmoj 3Jo[ Kreiodwa) pue
¥zl *QWO)NO POO3 YIIM PIAIAING 110da1 ose) AU uI paydsul urexd I 9] uonezioquid orud[ds enied
‘spuojiad yum syoam 9 ul pjuasaidar
pue dn-mo[[0J pajnejop IAIMOY UIRIp YIIm
[6] PaS1eyoSIp :SUONBIIdWOD M PIATIAING uodar ase) urep [reidig
199J0p 2} JO
2INSO[d UOHUAUI
AIepuod9os J0j ureIp
[¥] *QW09IN0 POOT YIM PIAIAING 110do1 ase) ureip [1e331d [BUILIOPQE SNOAUEBINIIOJ
juowoFeURW [BOISING
oFeureIp onIose JoJe BILIAY Oy}
*dn-mo[[0J ,SYIUOW {, UT OULINIL JO Sunyes| pajeIad|n ay) Jo aseq
[L2] OU :9UW0IN0 POOT YIIM PIAIAING 110doa1 ase) oy ojur on[3 ULIQIY SISTI[[IW QAL]
*dn-mo[[0J SYIUOW 7] Ul 99UDLINDI SOIAINIP PUB 199JAP [BIOSE] Oy}
[92] OU :9WO09)NO POO3 YIIM PIAIAING 110dox ose) 0Jul ON[S ULIQ) SIO[I[[IW QAL on3 uuqr
“J[B3] OIIOSE JO QJUALINIAI Ou Ym dn K[9ATJBAIISUOD
-MO[[OJ SIBIA 7 ‘So)I0se A10J0BIJoI 0) NP  PIFRUBW 9SBO QUO [IIM SonoIqIue pue
[oz] SAd JU9MIIpUN :9UI0ANO POOT YIIM PIAIAING ‘S9SBO 0M] :SALIDS ISB)) SO1AINIP ‘SSUISSAIP INSSAIJ
‘Amfur reuas pue ‘erwoneuodAy
‘snruoiiad [er0)oeq snoduejuods ‘suorssIupe sonolquue pue
[11 JUQLINDAL :SUONEIIdWOd YIM PIAIAING 110dax ase) sonaanip ‘yonod AwoisQ
SONOIqIIUE ‘STUISSAIP J[LIIS
[sz] -soourea eadeydoss o armydnr woiy 10ye syjuow ¢ :yrea 1odar ase) ‘SOTjQINIP ‘UOTIOLISAI J[BS 9ATJBAIISUOD)
JudwaSeuL [BOIPAIN
UAIYNY SauI0d)NQ usisop Apmy§ uondrLsaq anbruyoay,

aJnjeJa)i 8y} Ul paysiignd SWOIpUAS poold Jo sase) Jo Juswabeuely Jo Alewwng | ajgel

www.gastrores.org

| Journal compilation © Gastroenterol Res and Elmer Press Inc™

Articles © The authors

220



Gastroenterol Res. 2022;15(4):217-224

Lee et al

‘Ayredoreydooud pue soj10se A10308IJ1 UM JdJR] Jedk

[ UOISSIWPEAI ‘sNIU0ILIAd [BLI19)oRq PUE UOTOQJUI SoUL
onoyysold ‘ysow ouojAdoidAjod juowrejouowr Kejuo
UM J09JOP BIUISY JO QINSO[O PUL WNIUWO pIje[nSuens
JO UOT}09SAT JUOMIIPUN [OMOQq PIJBIIOILIUL Y}IM

109JOp BIWIOY JUDLINOAI :SUONBOIdWOd YIIM PIAIAING

"UOISSIWPE JO / ABP UO PIZIBYISIP ‘QUIOIPUAS

SALIdS 9se))

‘UreIp [eUIIOPQE JO UOILIOSUL
‘sornmyns suouexorpAjod yIm Jo9Jop
[BD1]IquIn JO 2INSO[D “OkS BIUIAY
PUB UIYS O1}0IOAU JO UOISIOXH
"uoIsIoul JO 2Insojo Arewrid

pue ‘SuLl pue des [eIuIdy ‘UDS

1] [eMBIPUYIIM [OUOO[E :Suoneoldwod yum paAIAIng uodar ase) [ed1[IquN PAJRIAJN JO UOISIOXH
“90URLINDAI BIUIAY OU Y3m uonezijerdsoy jo skep
7€ 1oy pagdreyosip - spruojdd [erdjoeq snosuejuods ‘saImns uojAu ()-1 pordnuidiur yum
“90URBID[OJUT P “DSBISIP JOAI] pajesuaduiodop 199J0p eIuIoY Jo Inso[d Arewrd pue
[8] ‘eruownoud uonendse :suonedrdwod yim poAIAING 110do1 ose) WNIUAWO PAjoJejul JO UOTISAY
“UDS oy} Jo Inso[o Arewrd pue
‘sjuonjed USASS :OWONO POOST YIIM PIAIAING ‘(euojAdoidAjod (-7) a1mns 9[qeqiosqe
“(pareay yomym uondyul punom) juaned suo -UoU SNONUNUOD YIIM BIOSB] 9] JO
:suoneoldwod Yum paAIAINg “(In[re] JOAI] 2Inso[d Suruuni ‘eruIay Y} SUIA[IOA0
[e1] pUE UONEIR[IP OIUO[09) Juaned Juo :y1eaq SOLIaS 9SB)) UD[s 9110109U JO JUSWAPLIGa
ueldsuen JoAI] SuLmbar uonesuadwoddp JOAT]
peY 2Uo ‘G OJ U0 SJIL JUdmIapun Jed| O1jIose syuoned om) :MmI1AdI
[€] pey juoned suo :suonedrdwod ym paAIAING IR0 2A130dsonay ‘uonasur uresp ou Jredar juagowg
'SONOIqIUE [BI0 YIIM JJe] SKep 7
[111] POSIBYOSIP :9WO00IN0 POOT YIIM PIAIAING 110da1 ose) "JO9JOp [eoIIquIn JO 2INSO0[D)
*2180 991ds0y 0} PAZIBYDSIP - QALIY} 0}
an(rej ‘xeroyjownaud snosuejuods Ainfur “UOTLIASUL UTRIP PUE [soul
[s1] AKaupry 21noe :suonedI[dwod yym paAIAINg 110doa1 ase) noyim AydeyIoruay [esrjiquin
‘Juowooe[d ureIp Jr
M N [ enn J(o
[81] *dn-Mmof[0J Syjuow § J& SWOIINO POOST YIM PIAIAING 110da1 ose) aredar [eor3ins uodo Arewnig
‘ysow suajAdoid£jod Aeuo ym
“dn-mo[[0] ,SYIUOW G J& SWOINO POOS YIIM PIATAING Jredar 9A199[9 pey Juaned suQ
‘dn-mo[[o} . sypuow 6 Je Juened suo “YSOW INOYNM ‘SaInns
:0WOIINO0 POOS YIIM PIAIAING “(Juejdsuer 1A paydnuidiur ‘uojAN 9[qeqiosqe
pue ‘snajf1 ‘A3I9[[e SONOIQIIUL ‘UOIIIJUI PUNOM) -uou yym Jredor Arewnid e
[£1] syuaned suru :suones | dwos Yim pIAIAING SOLIAS ase)) ‘uondooxa JUO YIM ‘SISED [[e U]
‘syuoned oAl :0w00IN0 PoOS YIM paAlAIng Juejdsuen
Joal] Suriinbar uonesuodwosap 10A1] pey sjusned syuoned "UD[S O1I0IOAU JAISSOIXO JO UOISIOXD amsojo/iredax
[2] oM} :suonedr[dwos ym paalaIng Judned ouo (yresq 1YS10 :SoLI0S 9sB)) ‘gsowt ynoym Jredor Arewtig BIWIOY [BOI[IqUIN)
‘yuerdsuen 1oA1] Surimbar uonesuadwosdp 1AL pey
juaned auo ‘a1es aantoddns Surimbar Ayyedojeydaous
Suruasiom pey juaned auo :suonedr dwod yym ‘syudryed InOJ :MoTAQI
[€] PAAIAING ‘sjudned 0Mm) :9W09IN0 POOT YIM PIAIAING 11D 2A130dsonay
UAIYNY SauI0d)NQ usisop ApmS uondrsaq anbruyoay,

(panunuos) - ainyelayi] 8y} ul paysiignd awoipuAg pooj Jo sase) Jo Juswabeuel jo Alewwng -} ajqel

221

www.gastrores.org

| Journal compilation © Gastroenterol Res and Elmer Press Inc™

Articles © The authors



Flood Syndrome Gastroenterol Res. 2022;15(4):217-224
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