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Abstract

Approximately 20% of cirrhotic patients with ascites develop umbilical herniation.
These patients usually suffer from multisystemic complications of cirrhosis, have
a significantly higher risk of infection, and require accurate surveillance-
especially in the context of the coronavirus disease 2019 pandemic. The rupture of
an umbilical hernia, is an uncommon, life-threatening complication of large-
volume ascites and end-stage liver disease resulting in spontaneous paracentesis,
also known as Flood syndrome. Flood syndrome remains a challenging condition
for clinicians, as recommendations for its management are lacking, and the
available evidence for the best treatment approach remains controversial. In this
paper, four key questions are addressed regarding the management and
prevention of Flood syndrome: (1) Which is the best treatment approach-conser-
vative treatment or urgent surgery? (2) How can we establish the individual risk
for herniation and possible hernia rupture in cirrhotic patients? (3) How can we
prevent umbilical hernia ruptures? And (4) How can we manage these patients in
the conditions created by the coronavirus disease 2019 pandemic?

Key Words: Umbilical hernia rupture; Ascites; Cirrhosis; Flood syndrome; COVID-19;
Literature review
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Core Tip: Flood syndrome is a rare, life-threatening complication of large-volume
ascites and end-stage liver disease resulting in a sudden umbilical hernia rupture and
spontaneous paracentesis. It remains a challenge for clinicians, as recommendations for
the management of this syndrome are lacking. The establishment of the individual risk
for herniation and possible hernia rupture, timely prevention, and elective surgical
treatment might reduce the risk of complications and the need for urgent surgery.

Citation: Strainiene S, Peciulyte M, Strainys T, Stundiene I, Savlan I, Liakina V, Valantinas J.
Management of Flood syndrome: What can we do better? World J Gastroenterol 2021; 27(32):
5297-5305

URL: https://www.wjgnet.com/1007-9327/full/v27/i32/5297 .htm

DOI: https://dx.doi.org/10.3748/wjg.v27.i32.5297

INTRODUCTION

Ascites is one of the most common complications of liver cirrhosis, manifesting to a
variable extent in over 50% of cases. It is also one of the signs of decompensated
cirrhosis that is associated with a poor prognosis[1,2]. The occurrence of ascites
impairs patients” working and social lives, leads to more frequent hospitalization,
requires chronic treatment, and is a direct cause of further complications-such as
spontaneous bacterial peritonitis, restrictive ventilatory dysfunction, and abdominal
hernias[2]. The incidence of an umbilical hernia (UH) in cirrhotic patients with ascites
is approximately 20%, which is 10 times higher than in the general population, and
may be up to 40% in cases of large-volume ascites[3-6].

In rare cases, patients with large-volume ascites develop the severe complication of
a ruptured UH, resulting in the leakage of ascitic fluid through a skin lesion (Figure 1).
This is also known as Flood syndrome, and it was first described by Frank B. Flood in
1961[5,7,8]. This is a life-threatening complication with a significant morbidity and
mortality rate of 30%. The rupture of the UH is contributed to by local trauma or a
sudden rise in intraabdominal pressure caused by coughing, vomiting, straining,
increasing ascites, or heavy lifting[9,10].

Possible complications of the ruptured UH are the evisceration of the small
intestine, the incarceration of the bowel, cellulitis, peritonitis, sepsis, and hypotension
caused by massive paracentesis[11,12]. The management of Flood syndrome is the
subject of much debate due to the lack of high-quality prospective studies and the
absence of clear recommendations.

WHICH IS THE BEST TREATMENT APPROACH-CONSERVATIVE
TREATMENT OR URGENT SURGERY?

Mortality rates after urgent surgical repair of the hernia vary between 6%-20%,
compared to 60%-80% after only supportive care[5,13-15] The stabilization of the
patient’s condition, local wound care, optimal control of ascites, correction of the
electrolyte imbalance, coagulopathy and thrombocytopenia, and antimicrobial
prophylaxis are the critical points for managing a ruptured UH[5,13,16]. The timing of
the surgery is also contested, as there is no reliable data on the optimal duration of
conservative treatment. The surgical procedure is often delayed due to the high
incidence of postoperative complications, such as wound dehiscence and evisceration
caused by the re-accumulation of the ascites, bleeding due to coagulopathy, and the
inadequate synthesis of clotting factors[5]. The key points of the management of Flood
syndrome are summarized in Figure 2.

Pre-operative and surgical management

Evaluation: Patients with liver disease are at a higher risk of surgical and anesthesia-
related complications. This risk depends upon the type of liver disease and its severity,
the surgical procedure, and the type of anesthesia[17]. Both the model for end-stage
liver disease (MELD) score and the Child-Turcotte-Pugh (CTP) classification,
combined with the American Society of Anesthesiologists Classification, have been
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Figure 1 Flood syndrome. Infected ulceration of the ruptured umbilical hernia in a patient with ascites and liver cirrhosis (personal archives).

Evaluation:
CTP, MELD, ASA
Nutritional status

!

Stabilization | =)

Local wound
care

Optimal control of ascites (Table 2)
Albumin infussion (8 g/L ascites removed)
Electrolyte imbalance correction
Coagulopathy correction (FFB vitamin K,

consider PCC before surgery) -

Thrombocytopenia correction (platelet
transfusion, TPO-agonists before elective

surgery)

Antimicrobial prophylaxis Follow—up and

Adequate nutrition prevention
(Table 1)

Disinfection

Sutures

Occlusive dressing

Ostomy bag

Figure 2 Management of Flood syndrome. ASA: American Society of Anesthesiologists; CTP: Child-Turcotte-Pugh; FFP: Fresh frozen plasma; MELD: Model
for end-stage liver disease; PCC: Prothrombin complex concentrate; TPO: Thrombopoietin.

suggested for the stratification of the risks of hernia surgery, but neither appear to be
ubiquitously applicable[17]. The main predictor of operative risk in patients with
cirrhosis is the CTP classification, but more recent studies suggest that the MELD score
might be superior in this regard[18]. Patients with a CTP score > 10 or a MELD score >
20 pose a high risk of postoperative decompensation, including liver failure,
worsening encephalopathy, bleeding, wound infection, renal failure, hypoxia,
intractable ascites, UH recurrence, and prolonged ileus[5,17,19]. Therefore, it is
important to stabilize the patient’s condition and to initiate conservative treatment
prior to surgery.

Local wound care: Local wound care is one of the first steps in the management of
Flood syndrome. Proper disinfection of the area around the skin lesion and control of
the peritoneal fluid leakage are crucial in preventing infection and excessive ascites
loss. Massive spontaneous paracentesis may lead to severe electrolyte disbalance and
paracentesis-induced circulatory dysfunction. Macerations at the UH site might be
addressed with two Z sutures and covered with an occlusive dressing. An ostomy bag
is used to collect the remaining ascitic fluid.

Stabilization: The optimal control of ascites is one of the main goals in managing a
ruptured UH and preventing herniation. Inadequately controlled ascites increase the
risk of wound infection and the relapse of the hernia by 75%[5,14]. The main strategies
of controlling ascites according to the European Association for the Study of the Liver
guidelines are presented in Table 1.

Plasma volume expansion therapy with albumin infusion (8 g/L ascites removed) is
recommended to prevent paracentesis-induced circulatory dysfunction in cases with a
high volume (5 L of ascites) of spontaneous paracentesis[2]. There is also some
promising data regarding cheaper alternative preventive measures, such as colloids,
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Table 1 Risk for herniation and possible hernia rupture establishment and prevention of umbilical hernia rupture/reoccurrence

Risk establishment

Prevention

Questions to ask

(1) Ascites control: (a) Changes in the abdomen volume; (b) Fluid balance; (c) Weight; (d) (1) Education; (2) Risk establishment; and (3) Risk
Use of prescribed treatment; (2) Nutrition (any signs of malnutrition?); (3) Alcohol intake; = management: (a) Lifestyle modification; (b) Management of

(4) Surgeries in the abdomen; (5) Pre-existing hernias; (6) Employment (heavy lifting the underlying liver disease; (c) Management of ascites; (d)
activities); (7) Comorbidities; (8) Constipation; (9) Medicaments used; and (10) Changes in  Doctor-patient communication; and (e¢) Communication
the abdomen, umbilical area visual appearance between medical specialists

Patients with UH

(1) All the above; (2) Avoid heavy lifting, rapid movement;
(3)Abdominal surgeon consult; and (4) Elective surgery in
stable patients

UH: Umbilical hernia.

Jaishideng®

vasoconstrictors (midodrine, terlipressin), and lowering the standard doses of the
album]in, but these approaches are not yet recommended by international guidelines

[20-23

It is also essential to evaluate the patient’s nutritional status, as these patients are
often cachectic and malnourished. A protein-rich diet (2000 kcal/d, with 40-50 g of
protein) is recommended to address the patient’s nutritional needs. The patient’s
dietary needs might be covered orally with additional protein supplementation or via
enteral feeding. Vitamin B group supplementation is also mandatory, especially in
patients with alcohol-related cirrhosis[24].

Patients with liver disease undergoing surgery might be at risk of both thrombosis
and bleeding, due to dysregulated coagulation and a diminished hemostatic reserve
[25-27]. Therefore, cirrhotic patients need to be carefully assessed for the risk of
bleeding before surgery. Prothrombin time, international normalized ratio (INR), and
platelet count have been formally recommended for the purpose of determining
coagulation status in clinical practice. However, the relationship between prothrombin
time/INR and the risk of bleeding in cirrhosis is disputable. Isolated evaluations of
bleeding or clotting time are also of little prognostic value in patients with liver
diseases during pre-operative screening[28].

Fresh frozen plasma and vitamin K therapy (phytomenadione 10 mg/mL) are
currently used to address coagulopathy as a standard of care to manage active
bleeding or prophylaxis before invasive procedures[29,30]. In cases of urgent surgery,
prothrombin complex concentrate (PCC) might be used to prevent bleeding in selected
patients with severe coagulopathy. Drebes et al[26] recently reviewed PCC’s clinical
use in patients with acute/chronic liver disease in a retrospective single-center study
[26]. In their study, 20-25 IU/kg of PCC was administered to patients with INR 4, and
30 IU/kg for patients with INR 4. PCC therapy effectively improved the results of the
coagulation test, with no evidence of an increased risk of thromboembolism. These
findings highlighted the need to assess further PCC’s potential role as a form of
hemostatic therapy in liver disease patients. The use of PCC before urgent surgery
should therefore be considered.

Thrombocytopenia is another issue associated with liver cirrhosis. Prophylactical or
periprocedural platelet transfusion, splenic artery embolization, transjugular
intrahepatic portosystemic shunts, and a splenectomy are well documented methods
of treating thrombocytopenia. Recently, thrombopoietin receptor agonists
(avatrombopag and lusutrombopag) were approved by the United States Food and
Drug Administration for the non-invasive treatment of thrombocytopenia in patients
with chronic liver disease undergoing a surgical procedure. These new drugs are
considered safe and effective alternatives to platelet transfusions[31,32].

Surgical approach: The importance of the surgical treatment of the UH rupture in
patients with ascites was first described by Kirkpatrick and Schubert, who calculated
that the mortality rate was 60% in conservatively treated patients, compared to 14% in
those who underwent herniorrhaphy[15]. However, there is a much higher risk of
complications and a higher morbidity rate after the urgent surgical repair of an UH[33,
34].

In terms of the surgical method, most authors suggest that the best option seems to
be a primary closure with non-absorbable sutures[5,9,14]. Synthetic meshes may not be
an appropriate technique in patients with ascites due to a higher risk of infection and a
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possible ingrowth of the mesh[5,35]. However, a single randomized study of 80
patients demonstrated that the use of a synthetic mesh in cirrhotic patients with
complicated UHs was related to a lower rate of hernia reoccurrence[16]. UHs
reoccurred in 14.2% of patients who underwent suture repair, compared to 2.7% in the
mesh repair group (P < 0.05). The incidence of infection at the surgical site was not
significant in either group: 8.5% in the conventional fascial repair group and 16.2% in
the mesh repair group (P > 0.05). However, the mean duration of hospital stay was
significantly longer in the mesh repair group (P < 0.05)[16].

Finally, it is essential to treat these patients in a tertiary center with specialized
surgical and intensive care units due to the increased risk of infection, bleeding, and
postoperative decompensation of cirrhosis[36]. Smaller hospitals cannot provide
appropriate care because of their lack of experience[7,37]. In such cases, several
alternative methods are described, including the successful placement of a pig-tail
drain with no recurrence of ascitic fluid leakage and the injection of fibrin glue into the
defect to stem drainage[38-40]. These approaches allow natural wound healing,
though they remain temporary solutions. Ulceration or necrosis over a UH should be
considered a dangerous sign; a warning of an impending rupture, and such patients
should be referred to urgent surgical treatment[11].

HOW CAN WE ESTABLISH THE INDIVIDUAL RISK FOR HERNIATION AND
POSSIBLE HERNIA RUPTURE IN CIRRHOTIC PATIENTS?

The main etiological factors for the development of UHs are ascites, weakened
abdominal wall muscles, malnutrition, and the recanalization of pre-existing openings
promoted by increased abdominal pressure[5,6,37].

A UH rupture is usually the result of multiple risk factors. Alcohol consumption is
one of the major causes of decompensated cirrhosis with ascites. Cirrhosis alone causes
malnutrition and sarcopenia, resulting in weakened abdominal wall muscles. Harmful
alcohol consumption is also associated with nutritional deficiencies, including protein-
calorie malnutrition and cachexia[24,41]. It is also necessary to consider comorbidities
that can put limitations on the patient’s physical activity and nutrition, such as
epilepsy, depression, and related medication (antiepileptics, antidepressants).
Previous abdominal surgeries and pre-existing hernias are also severe risk factors for
UHs due to the presence of a weakened abdominal wall. Therefore, careful anamnesis
is essential (Table 1).

HOW CAN WE PREVENT UH RUPTURES? HOW CAN WE AVOID UH
REOCCURRENCE?

General measures for UH prevention consist of the continuous education of the patient
and their family members, lifestyle modification, and the avoidance of alcohol,
tobacco, constipation, and heavy lifting. Hernia trusses are controversial as they may
worsen the hernia, and they should only be used temporarily, if at all[42]

The main methods of preventing UH occurrence and rupture specifically for
cirrhotic patients are the optimal control of ascites using medical therapies or regular
paracentesis as per general guidelines (Table 2)[2,5,17].

The management of underlying liver disease improves the outlook for the reversible
components of hepatic decompensation. In most patients with alcoholic cirrhosis,
abstinence may reduce or even normalize portal pressure, resulting in the increased
ease of treatment of ascites or their disappearance altogether[1]. Alcohol-induced liver
cirrhosis is a double pathology, hence the management of both liver cirrhosis and
dependence is essential. The main treatment methods are total abstinence, correction
of malnutrition, vitamins, and microelements, and the primary and secondary
prophylaxis of the complications of cirrhosis. Specific treatment with
S-adenosyl-L-methionine, propyluracil, colchicine, and anabolic steroids is debated
[41].

It is also essential to monitor carefully the patient with ascites and to consider
elective UH repair as soon as herniation appears. This can help to prevent UH rupture
and minimize the number of postoperative complications. The watch-and-wait policy
was previously applied to patients with ascites and UHs, and surgery was performed
only after the occurrence of complications[6]. However, in recent decades, some
changes have occurred as novel studies have demonstrated that elective UH repair in
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Table 2 Summary of the guidelines on the management of ascites

Treatment

Main measures Moderate restriction of sodium intake, 80-120 mmoL/d (4.6-6.9 g of salt/d)
Adequate nutrition: Protein-rich diet (2000 kcal/d, protein-40-50 g/d), vitamin therapy
Correction of electrolyte imbalance

Adequate fluid intake: No restriction needed in patients with normal serum sodium concentration; in hyponatremic
patients (< 130 mmoL/L), restrict fluid intake to 1.0-1.5 L/d

Daily track of weight (or measure fluid intake and diuresis)

The maximum recommended weight loss during diuretic therapy: (1) 0.5 kg/d in patients without edema; and (2) 1 kg/d in
patients with edema

Mild and moderate ascites ~ Aldosterone antagonists: Spironolactone 50-100 mg/d (maximum of 400 mg/d) + loop diuretics: Furosemide 20-40 mg/d
(grade I°-1I°) (maximum of 160 mg/d)

Torasemide (10-40 mg/ d) if no response to furosemide
Distal diuretics: Amiloride 5-20 mg/d; triamterene 100 mg 2 k./d. (if aldosterone antagonists are not tolerated)

Combined dosage of diuretics: Spironolactone 50-100-200-300-400 mg/d (in 100 mg steps) + furosemide 20-40-80-120-160
mg/d (in 40 mg steps) (or adequate doses of other diuretics)

Large ascites (grade III°) LvpP

Albumin infusion (8 g/L of ascitic fluid removed)

Minimal effective dose of diuretics to prevent the re-accumulation of ascites after LVP
Refractory ascites Repeated partial or large volume paracentesis + albumin infusion

Withdrawn diuretics

Transjugular intrahepatic portosystemic shunt

Alternative drugs: (1) al adrenergic agonists-midodrine 7.5 mg 3 times/d; (2) Vasopressin analog-terlipressin 1-2 mg/d
intravenous; and (3) a2 adrenergic agonists-clonidine

Alfapump system

Liver transplantation

LVP: Large volume paracentesis.

patients with liver cirrhosis and ascites can be performed with less morbidity. Conser-
vative management leads to a higher incidence of incarceration, with subsequent
hernia repair in the emergency setting[34,43,44]. Marsman et al[43] compared the
outcome of operative and conservative treatment in patients with liver cirrhosis and
ascites complicated by UHs. Elective hernia repair was successful without complic-
ations or recurrence in around 70.5% of patients, while complications such as wound-
related problems (superficial wound infection, necrosis, hematoma) were noted in
17.6% of cases. Initial conservative management was effective in only 23% of patients
[41]. A single-center prospective study on patients listed for liver transplantation
showed that elective UH repair is preferable to urgent repair in patients with cirrhosis
and ascites[44].

Therefore, elective herniorrhaphy is now recommended in patients with cirrhosis
and ascites after the patient is stabilized using optimal medical management, to
prevent an emergent presentation of incarceration or UH rupture[17,33]. There are
several contraindications for elective surgery in patients with liver disease, such as
acute liver failure, acute renal failure, acute viral hepatitis, alcoholic hepatitis,
cardiomyopathy, hypoxemia, severe coagulopathy, and thrombocytopenia (despite
treatment)[17].

Efforts should be taken to avoid recurrent ascites in the postoperative period, as
they lead to impaired wound healing and possible risks of dehiscence[17]. Measures
for preventing the reoccurrence of the UH after surgery are the same as preventive
methods against UH rupture (Table 1).

According to the literature, just 33% of patients with ascites receive only treatments
that are supported by guidelines and high-quality evidence[43]. Furthermore, over
one-third of patients hospitalized due to cirrhosis complications are readmitted within
1 mo of discharge[45,46]. Many patients do not seek proper care until decompensation,
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and some do not follow or cannot afford treatment. Clearly, the current management
of cirrhosis leaves room for improvement, especially during the conditions of the
coronavirus disease 2019 (COVID-19) pandemic.

HOW CAN WE MANAGE PATIENTS IN THE CONDITIONS CREATED BY
THE COVID-19 PANDEMIC?

Clinicians must be aware that the COVID-19 pandemic has negatively impacted the
care of patients with chronic liver disease[47]. This might result in a higher incidence
of decompensated cirrhosis when patients do not receive treatment correction on time.
There is also an increased risk of a growing incidence of alcohol-induced and non-
alcoholic fatty liver disease-related cirrhosis. Patient care is challenging; along with
telemedicine and the near-impossibility of physical examination, clinicians must be
more accurate and foresee potential future issues. Moreover, not every patient can or
indeed wants to use telemedicine, as many patients represent vulnerable cohorts.
However, there are some steps that can be taken to address these challenges.

First, we must make more effort than ever before to encourage and educate patients
and their relatives. Visual methods can be used, such as written instructions for the
patient (in a patient-friendly form), educational video seminars, and other materials.
We must ask key questions (during teleconsultation) to establish the patient’s risks
(Table 1), and we must cooperate. Cooperation between patient and doctor and
communication between different medical specialists is essential in managing patients
with liver cirrhosis and ascites. All clinicians must be aware of the possible complic-
ations of ascites and refer the patient to a specialist consultation in a timely manner.

CONCLUSION

The rupture of the UH and spontaneous paracentesis in patients with decompensated
cirrhosis is a rare and dangerous complication that remains a challenge for gastroen-
terologists, surgeons, and anesthesiologists. The stabilization of the patient’s overall
condition, adequate control of ascites, and local wound care are the main goals of
therapy before the primary repair of the hernia. Gastroenterologists and general
practitioners should establish the risk to the individual patient regarding herniation
and possible hernia rupture via careful follow-up. Timely prevention of UH and
elective surgical treatment can reduce the risk of complications and the need for
urgent surgery, decrease overall hospitalization time, and improve the patient’s
quality of life.
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