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Abstract

Flood Syndrome, characterized by ruptured umbilical hernias with ascitic fluid
leakage in decompensated liver cirrhosis, presents a rare but potentially fatal
complication of cirrhotic liver disease. We present a case study of a patient with
decompensated cirrhosis who underwent multiple medical encounters before the
severity of his condition, characterized by ascitic fluid leakage, was recognized. Flood
Syndrome was ultimately identified on admission to the hospital, prompting
multidisciplinary interventions and discussions, including antibiotics, surgical
consultation, and optimization for hernia repair. Due to the patient’s complexity of
his medical condition and surgical risks, a transjugular intrahepatic portosystemic
shunt (TIPS) was performed to alleviate ascites before a planned umbilical hernia
repair. This case underscores the importance of early recognition of umbilical hernias
in cirrhotic patients and highlights the complexity of management decisions,
balancing surgical risks with medical optimization to improve outcomes. Further
research is warranted to refine treatment strategies and enhance patient care in Flood

Syndrome cases.
INTRODUCTION

Ascites represents a prevalent complication in decompen-
sated liver cirrhosis. Studies indicate that as many as 20%
of individuals afflicted by ascites ultimately manifest um-
bilical hernias due to heightened intra-abdominal pres-
sure coupled with compromised abdominal musculature
and connective tissue integrity. The occurrence of rup-
tured umbilical hernias accompanied by leakage of ascitic
fluid, called Flood Syndrome, constitutes a rare but grave
complication of cirrhosis with ascites characterized by
high mortality rates.! In this article, we present a case
study of a patient with Flood Syndrome, a condition that
may not be promptly recognized among healthcare
providers. The patient traversed multiple healthcare
touchpoints before the urgency and severity of the syn-
drome were identified. This case highlights the clinical
challenges associated with expeditiously recognizing and
treating this lesser-known syndrome, emphasizing the im-
portance of awareness and timely intervention in its clin-
ical course.

CASE PRESENTATION

A 46-year-old male with a past medical history of hyper-
tension, alcohol use disorder, and alcoholic cirrhosis de-
compensated by ascites for approximately one year pre-
sented to the emergency department (ED) reporting a

single day of ascitic fluid leakage from his umbilicus. The
patient states his umbilical hernia, followed by his pri-
mary care provider, was first noticed about one year ago
and had gradually worsened over time. Upon arrival to
the ED, he was afebrile, with a heart rate of 77/min,
blood pressure of 108/73 mmHg, normal respirations,
and oxygen saturation. Laboratory investigations were
not conducted during this encounter. Clinical examina-
tion in the ED revealed notable abdominal ascites and a
reducible, ulcerated umbilical hernia (Figure 1). In the
ED, the ulcer was cleaned with sterile saline and the area
of leakage was sealed with skin glue. Given that he was
hemodynamically stable without associated symptoms of
abdominal pain, tenderness of palpation, or otherwise the
patient was subsequently discharged home.

One week after the initial encounter, the patient
sought medical attention at the outpatient internal med-
icine clinic for a large volume paracentesis, during which
a conspicuous outflow of ascitic fluid from the umbilical
hernia was observed. Due to the briskness of ascitic fluid
flow, the leaking hernia defect was unable to be sealed
with skin glue and was left open. Additionally, erythema
was recognized in the right lower quadrant of the ab-
domen. At that time his active home medications were
Lasix 40 mg daily, spironolactone 100 mg daily, acam-
prosate 666 mg three times daily and atenolol 100 mg
daily (presumably on a non-selective beta-blocker due the
fact he did not have known esophageal varices at this
point in his clinical course). Laboratory workup was ob-
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Figure 1. Ascitic abdomen with ulcerated umbilical hernia on initial
gu
presentation to emergency department.

tained showing a mild leukocytosis to 13.5x10%9/L (3.6 -
11.210*9/L) and a new mild acute kidney injury (AKI)
with creatinine 1.24 mg/dL (0.60 - 1.10 mg/dL), baseline
0.7 mg/dL. The patient underwent paracentesis with the
extraction of 3 liters of ascitic fluid and 5 g of albumin
was infused post procedure. The ascitic fluid was sent
for analysis and returned with 118 nucleated cells with
1% neutrophils, not consistent with spontaneous bacter-
ial peritonitis (SBP) or secondary peritonitis. No antibi-
otics were initiated, and he was scheduled for a repeat
paracentesis one week later.

He returned to the ED later the same day due to large
volume leakage from the umbilicus, and examination re-
vealed persistent umbilical ulceration with more exten-
sive surrounding erythema and a small amount of pus.
Initial vital signs were normal including a temperature
of 37.1C, heart rate of 76/min, blood pressure of 108/
70mmHg, respiratory rate of 18/min, and O2 saturation
of 100% on room air. He received 3.375 g of intravenous
piperacillin/tazobactam, general surgery was consulted,
and the ulcerated hernia leak was temporized with bed-
side sutures (Figure 2). At this juncture, the patient was
admitted to the medicine service for further monitoring.
Upon admission, the presence of Flood Syndrome was
recognized.

Laboratory findings on admission revealed ongoing
AKI with a creatinine of 1.17 mg/dL (0.60 - 1.10 mg/
dL), leukocytosis of 14x10*9/L (3.6 - 11.210*9/L), albu-
min of 1.8 g/dL (3.4-5 g/dL), and INR 1.05. A calcu-
lated MELD 3.0 score was 11, and abdominal ultrasound
showed patent hepatic vasculature with normal flow di-
rection, sluggish flow in the main and anterior branch of
the right portal vein with recanalized umbilical vein and
large volume ascites. Also noted was an echogenic liver

Figure 2. Umbilical hernia post suture repair on admission.

with nodular contour, consistent with history of chronic
liver disease. Two sets of blood cultures were drawn and
were negative for growth.

In response to concerns regarding cellulitis and the
heightened risk of secondary bacterial peritonitis result-
ing from the ruptured hernia, the patient was initiated on
intravenous Ceftriaxone. Simultaneously, consultations
were sought from gastroenterology and general surgery,
facilitating multidisciplinary ~deliberations regarding
treatment strategies, particularly in consideration of the
significant morbidity and mortality associated with Flood
Syndrome.

Efforts were undertaken to medically optimize the pa-
tient for surgical hernia repair through the utilization of
albumin-assisted diuresis with Lasix and Spironolactone.
Regrettably, these endeavors proved unsuccessful due to
worsening of renal injury.

Given the patient’s persistent decompensated cirrho-
sis accompanied by active ascites, the perceived surgical
risk was deemed prohibitively high for an immediate her-
nia repair. Consequently, the patient underwent a tran-
sjugular intrahepatic portosystemic shunt (TIPS) proce-
dure alongside repeated large volume paracentesis. He
was transitioned to oral ciprofloxacin for spontaneous
and secondary bacterial peritonitis prophylaxis while the
umbilical draining tract healed. Following optimization
of the patient’s fluid status, outpatient follow up for her-
nia repair was arranged.

DISCUSSION

Coined by Frank B. Flood in 1961, Flood Syndrome de-
scribes an umbilical hernia rupture in decompensated cir-
rhosis with spontaneous leakage of ascitic fluid. 24
Though initially described in 1901 by Johnson, Flood

Syndrome is a rare and underrecognized clinical diagnosis
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with high morbidity and mortality that should prompt
inpatient admission for stabilization and further
workup.> The syndrome is thought to arise from a com-
bination of factors, including increased abdominal wall
pressure from ascites potentially worsened by recurrent
pressure changes from repeated large-volume paracente-
ses, poor nutritional status leading to decreased synthetic
function and muscle integrity, and possible fascial tissue
defects arising from recanalization of the umbilical vein
from portal hypertension.1’6’7 Complications of Flood
Syndrome include bowel incarceration or evisceration,
cellulitis, peritonitis, sepsis, and hemodynamic instabil-
ity.>8 Given the significant associated morbidity and
mortality, inpatient and outpatient providers should fa-
miliarize themselves with this syndrome to facilitate
prompt inpatient evaluation.

Effective management strategies for Flood Syndrome
pose a challenge, primarily attributed to the paucity of
available data and the inherent complexity arising from
the elevated surgical risk associated with end-stage liver
disease (ESLD). Treatment modalities encompass a spec-
trum ranging from supportive measures such as superfi-
cial suture repair, fibrin glue injection, ostomy bag place-
ment, and drain implementation to more decisive
surgical interventions such as hernia repair.4

Common surgical treatments include umbilical her-
nia repair, TIPS, peritoneovenous shunting (PVS), and
concomitant portal venous decompression.7 Postopera-
tive complications including wound dehiscence, eviscer-
ation caused by reaccumulation of ascitic fluid, bleeding
due to coagulopathy from liver dysfunction, wound in-
fection, umbilical hernia recurrence, prolonged ileus, and
encephalopathy.7'9

Current recommendations suggest that patients with
Flood Syndrome receive antibiotics for secondary and
spontaneous bacterial peritonitis prophylaxis as the pa-
tient is also at risk for secondary peritonitis from skin
pathogens with the loss of integrity of the abdominal
wall.119 Tndications and ideal timing for hernia repair
are controversial, with current practice recommending
elective repair of the hernia once medical optimization
of ascites is achieved. In a large study of Veterans with
cirrhosis, 30-day mortality was 1.2% after nonemergency
umbilical hernia repair and 12.2% after emergency umbil-
ical hernia repair.!! Deciding which course to pursue is
difficult, as mortality rates with supportive management
alone are 60-80%, while postoperative mortality rates are
6-20% but with significantly higher morbidity (up to
71%) as described above.”%12 In our case, TIPS was used
to decrease ascites over time to optimize for future hernia

repair. One review suggests that Flood Syndrome treat-
ment with TIPS is rare, with only 9 cases identified to
date, but this is an area for further research.®

We have presented a case of Flood Syndrome, where
the severity of this patient’s clinical condition went un-
recognized by multiple healthcare providers over several
medical encounters before its eventual identification.
Early recognition of umbilical hernias in the setting of
decompensated cirrhosis with ascites is crucial in patient
care. Once the hernia has progressed to ulceration and as-
citic fluid leakage, the condition is considered a medical
emergency. Early identification of umbilical hernias im-
proves morbidity and mortality outcomes and enables
comprehensive management strategies. Management
strategies can include optimizing volume status and
promptly engaging appropriate surgical and gastroen-
terological expertise for further definitive treatment.
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