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Abstract

Flood syndrome, first reported in 1961 by Frank B Flood, refers to spontaneous umbilical hernia
rupture followed by a sudden rush of ascitic fluid. It is a rare sequela in the setting of refractory
ascites and liver cirrhosis. Clues to impending rupture include color changes, ulceration, or
necrosis over the umbilical hernia that warrants urgent surgical intervention. In this report, we
present a unique case of Flood syndrome in a patient with decompensated cirrhosis and
umbilical hernia. The patient underwent urgent umbilical herniorrhaphy without mesh; even
though adequate postoperative management of ascites was performed, the patient still
developed other comorbidities.
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Introduction

Liver cirrhosis is commonly complicated with ascites (>50% of cases) and umbilical hernia (20%
of cases) [1]. Spontaneous rupture of umbilical hernia with a resultant sudden rush of ascitic
fluid, known as Flood syndrome, is a rare but potentially fatal complication in patients with
liver cirrhosis and long-standing ascites [2]. The exact etiology of rupture is largely unknown.
The reported factors that explain the mechanism of spontaneous rupture of umbilical hernia in
cirrhosis include the inherent weakness of abdominal wall and umbilical vein dilatation and
varices formation at the umbilical level secondary to hypoalbuminemia and portal
hypertension, respectively, and continuously increased intra-abdominal pressure from ascitic
fluid [3-6]. Urgent umbilical herniorrhaphy with primary closure is the preferred intervention in
cirrhotic patients presenting with obstructed, incarcerated, or spontaneous rupture of
umbilical hernia. However, the postoperative control of ascites is still critical to benefit the
repair and prevent the complications and hernia recurrence. We report a rare case of Flood
syndrome, which has high mortality and morbidity owing to challenges in medical versus
surgical management. This report also highlights that even after recommended interventional
steps, a high degree of suspicion should still be maintained to avoid future morbidities
associated with Flood syndrome.
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A 59-year-old Caucasian male with a past medical history significant for decompensated liver
cirrhosis [Child-Pugh grade B, Model for End-Stage Liver Disease (MELD) score of 19] was
brought to the hospital by his brother with the chief complaint of worsening cognition and
altered mental status that had started about four to five days ago and had gradually worsened
since then. Previously, the patient had multiple admissions with hepatic encephalopathy and
had been managed successfully with lactulose and rifaximin. In the emergency room, the
patient was in no distress and was able to provide most of the history. He was, however, noted
to have a waxing and waning level of consciousness. Physical examination revealed normal
vital signs except for low blood pressure (90/55 mmHg, mean arterial pressure of 66 mmHg). He
appeared cachectic with significant loss of muscle mass. Abdominal examination revealed
abdominal distension without any tenderness or guarding, the presence of compressible
umbilical hernia (3.5 cm x 3 ¢cm), a shifting dullness, and a fluid wave. The patient was admitted
for further workup and underwent diagnostic and therapeutic paracentesis. Analysis of the
ascetic fluid did not show any evidence of spontaneous bacterial peritonitis (SBP). On the
second day of his hospitalization, his abdominal wall ruptured spontaneously at the umbilical
hernia site resulting in ascitic fluid leakage. For prophylaxis against bacterial peritonitis, the
patient received broad-spectrum antibiotics, and albumin was provided to maintain
intravascular volume. General surgery consultation was obtained, and they decided to take the
patient to the operating room (OR) for an urgent hernia repair. Umbilical herniorrhaphy
without mesh was performed, and an intraperitoneal drain was placed for abdominal
decompression and drainage of ascitic fluid (Figure 7). Postoperatively, his stay was
complicated by acute kidney injury (AKI) characterized by an elevated creatinine level of 2.1
from a baseline of 0.6 mg/dl, spontaneous pneumothorax, and failure to thrive. Given the grave
prognosis, the patient declined further management and was subsequently discharged on
hospice care.
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FIGURE 1: Abdominal dressing status post umbilical
herniorrhaphy and intraperitoneal drain for ascitic fluid
drainage (red arrows)

Discussion

Umbilical hernia accounts for 6-14% of abdominal wall hernias in adults [7]. General risk factors
include female sex, obesity, and nulliparity. As compared to the general population, risk factors
for the development of umbilical hernia in patients with liver cirrhosis include male sex and
ascites, and the prevalence of umbilical hernias in such patients has been estimated at 20% [8].
Cirrhosis in itself being the worst prognostic factor, umbilical hernia in such patients with
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ascites has a tendency to expand quickly secondary to increased intra-abdominal pressure, and
is prone to spontaneous rupture, and consequently, to bowel incarceration, cellulitis,
peritonitis, and sepsis [3,5]. Skin ulceration or excoriation almost always precedes the rupture
and is usually a warning sign for impending rupture [1].

The prevention of umbilical hernia rupture is dependent on the optimal management of
underlying ascites in cirrhotic patients. Conventional strategies include the use of diuretics
(furosemide and spironolactone), regular paracentesis, avoidance of alcohol, and non-steroidal
inflammatory drugs along with dietary salt and fluid restriction. In cases of failed conservative
measures, the surgical options include umbilical herniorrhaphy, transjugular intrahepatic
portosystemic shunting (TIPS), peritoneovenous shunting (PVS), and concomitant portal
venous decompression [8]. Due to the complexity of syndrome, surgical treatment is not a well-
established procedure and is associated with a mortality rate of 0-30%, especially in patients
undergoing emergent hernia repair [9-11]. This mortality rate is largely dependent on the
patient’s baseline MELD score, albumin level, and platelet count [9-11].

Historically, elective herniorrhaphy has been recommended in cirrhotic patients with well-
controlled ascites and no comorbidities [12]. In the presence of complicated hernia or
uncontrolled ascites, the procedure is associated with myriad postoperative complications such
as wound infection/dehiscence, ascitic fluid leakage, liver failure, and hernia recurrence [1,12].
Presently, urgent umbilical herniorrhaphy without mesh or primary closure is the procedure of
choice in cases of rupture with spontaneous ascitic leakage, and it has been shown to reduce
the mortality rate to 6-20% [8]. Similarly, our patient was also treated with urgent surgical
herniorrhaphy without mesh, and intraperitoneal drain was placed to drain ascitic fluid.
However, even after adopting the recommended measures, the patient's postoperative course
was still complicated by AKI and other comorbidities. Conversely, studies have also reported
instances of reduced hernia recurrence in patients who underwent mesh umbilical
herniorrhaphy, but the procedure was still associated with increased risk of wound
complications [11,13].

Laparoscopic umbilical herniorrhaphy, a minimally invasive and tension-free procedure, has
also been advocated as a beneficial approach in cirrhotic patients with complicated hernia
compared to open repair [14,15]. Liver transplantation can be pursued simultaneously with
umbilical herniorrhaphy in patients anticipating transplants within three to six months or
emergently in patients with hernia complications [16,5]. Lastly, fibrin glue injection can

serve as an alternative to surgical options; however, the paucity of data on the procedure limits
its applicability [17]. Overall, critical compliance with conservative measures is the only
effective strategy at present that can preclude the occurrence of Flood syndrome.

Conclusions

Flood syndrome is a rare and potentially life-threatening complication in patients with end-
stage liver disease and long-standing ascites. The treatment is challenging and not well-
defined. A consensus has been reached to follow conservative measures to prevent the
occurrence of disease and tailor the surgical options based on the severity of the presentation.
Elective umbilical hernia repair has shown favorable outcomes only in patients with intensive
preoperative optimization. Urgent herniorrhaphy is necessary for cirrhotic patients with
complicated hernias, i.e., obstructed or ruptured umbilical hernia. However, postoperative
control of ascites is mandatory to prevent recurrence and further complications.
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