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ABSTRACT
Introduction: Symptomatic intraperitoneal collections in difficult anatomical locations can present a management challenge. Even after access and drainage are accomplished, reaccumulation of thick material inside the cavity can continue
to cause problems. The use of fibrinolytic agents has been reported to facilitate drainage of thick material, hematomas,
purulence, and fibrin.
Case Description: We present a 16-year-old male with idiopathic thrombocytopenic purpura who developed a symptomatic intraperitoneal hematoma with dimensions of 5  6  6.7 cm, abutting the spleen, pancreas, and left kidney,
caused by blunt trauma. Interventional radiology could not drain the cyst because of the location. Initial drainage was
done with endoscopic ultrasound (EUS)-guided placement of a lumen apposing self-expandable 1.5 cm wide metal
stent designed for cystogastrostomy. The patient continued to be febrile despite saline irrigation used in the initial
procedure. Two endoscopic sessions employing thrombolytic agents (4 mg of tissue plasminogen activator and 5 mg
of deoxyribonuclease) instillation into the collection at weekly intervals were used. The stent was removed after
8 weeks with complete resolution of the collection. He was discharged home and remained asymptomatic after 1 year
of follow-up.
Conclusion: The present case demonstrates the successful and safe use of EUS-guided transgastric drainage in conjunction with fibrinolytic/thrombolytic agents to facilitate dissolution of thickened internal debris, especially in collections
with a capsule when mechanical debridement can lead to spillage of infected material and cause generalized peritonitis.
To the best of our knowledge, this is the first report of endoscopic drainage utilizing thrombolytic agents.
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INTRODUCTION
Intraperitoneal collections traditionally have been treated
with either radiology-guided percutaneous drainage or surgical drainage. With the advent of lumen apposing self-expandable metal stents, endoscopic ultrasound (EUS)-guided
drainage has become a very efficient alternative. While fibrinolytic instillation to dissolve thick debris in large body cavities1 (intrathoracic and intraperitoneal) has been used in
both radiology-guided and surgical drainage, it has not
been employed in endoscopy-assisted drainage.

CASE REPORT
A 16-year-old male with history of idiopathic thrombocytopenic purpura, anxiety, and substance use (cannabis, pregabalin, hydrocodone, and alcohol) presented with 4 days of left
upper quadrant (LUQ) abdominal pain radiating to his back.
He reported abdominal trauma around 2 months previously
when he fell on a shopping cart and hit his upper abdomen.

Figure 1. Initial contrast CT abdomen pelvis; arrow showing
well-circumscribed intraperitoneal collection.

have fever, and the collection size remained unchanged
on subsequent imaging.
An endoscopic lavage was repeated with 1 L of normal saline 1 week after the initial drainage. Mechanical debridement was attempted but deemed unsafe because of thick
debris and uncertainty of the capsule thickness. Instead,
we proceeded to instill 40 cc of saline mixed with 4 mg of
tissue plasminogen activator (tPA; alteplase) using occlusion technique with a 15 mm biliary balloon for 10 min.
After 1 week, another irrigation with 400 mL normal saline
followed by instillation of a combination of 4 mg of tPA
and 5 mg of deoxyribonuclease (DNAse) into the cavity
was performed using the same occlusion technique
(Figure 3). The patient’s pain and fever resolved. He was
discharged and followed as an outpatient with imaging
monitoring of the cavity size. At 8 weeks from the first
procedure, the cavity appeared completely collapsed, and
the stent was removed (Figure 4). He remained asymptomatic after 1 year of follow-up.

Physical examination was positive for moderate tenderness to palpation on LUQ. Laboratory test on admission
were normal. Abdominal ultrasound was deemed normal.
Esophagogastroduodenoscopy (EGD) and colonoscopy
performed by a pediatric gastroenterologist were positive
only for mild erosive gastritis. He underwent magnetic
resonance enterography and contrast computer tomography (CT) scan of the abdomen and pelvis. Both studies
demonstrated a 5  5  6.7 cm size, well-circumscribed
cystic intraperitoneal mass, a possible hematoma, abutting
the spleen, pancreas, and left kidney.
Two weeks into hospitalization, the patient developed a
fever, leukocytosis, and increasing abdominal pain. He
was unable to tolerate oral feedings. Blood cultures were
negative. Initially, interventional radiology was consulted
for percutaneous drainage. The cyst was difficult to drain
percutaneously because of its location and was partially
surrounded by the peritoneal space. The interventional
radiologist was concerned about contamination of the peritoneal cavity with infected cyst contents (Figure 1).

We did not consider interventional radiology drainage as endoscopic access was a more direct approach with a 1.5 cm
size drain. Among all of the surgical options, this was a minimally invasive novel approach. Laparoscopic or open surgery
were fall back options in case this approach failed. In addition, if we had employed thrombolytics in the first endoscopy, next two endoscopies might not have been needed.

The care team performed EGD/EUS-guided gastrostomy
on a cyst using a fully covered lumen apposing selfexpanding metal stent (LASEMS; Boston Scientific AXIOS
stent; 1.5 cm width) (Figure 2). A moderate amount of
purulent discharge was retrieved. After collecting a specimen for culture sensitivity, a thorough saline irrigation
with 1 L of normal saline mixed with gentamicin was performed. Despite adequate antimicrobials based on results
of culture and sensitivity of the aspirate from the collection (positive for C. albicans), the patient continued to
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DISCUSSION
Intraperitoneal collections are defined as collections of fluid
usually due to a localized infection or injury inside the peritoneal and abdominal cavity. They can involve any organ
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Figure 2. EUS-guided cystogastrostomy with LASEMS.

within abdominal or pelvic cavities as well as in-between
bowel loops. Collections within the space between the peritoneum and transversalis fascia are considered to be retroperitoneal.2 Etiologies of either type of collection can be
malignant, traumatic (blunt, perforation), or infectious (primary versus secondary). The most common retroperitoneal
collection is pancreatic pseudocyst as a complication of
acute pancreatitis.3,4 Our case was an intraperitoneal hematoma with secondary bacterial and fungal infections.
Retroperitoneal hematoma may be associated with trauma,
ruptured abdominal aortic aneurysm, anticoagulation therapy, or blood dyscrasia. The CT appearance of an intraperitoneal hematoma depends on the time-elapsed between the
traumatic event and imaging (in magnetic resonance imaging, subacute hematomas T1/T2 signals are bright).2

Infectious collections have been traditionally managed with
antibiotics and surgical or percutaneous drainage, the latter
performed by an interventional radiologist in order to avoid
surgery. With the advent of endoscopic sonogram, another
option has been added to the therapeutic armamentarium.
Further, with the availability of LASEMS, EUS-guided drainage
is becoming the procedure of choice for any collections
which can be easily accessed through the gastrointestinal
tract. EUS provides greater spatial resolution than the other
imaging modalities used by interventional radiology. This
allows clearer visualization of the needle and evaluation of
blood flow along the path of the needle, avoiding intervening
vasculature.3 However, drainage alone may be insufficient
when the collections are septated, thick, or embedded in
between organs. In the presence of thick adherent debris,

Figure 3. Intracavitary thrombolytic instillation.

Figure 4. Contrast CT abdomen pelvis, 8 week post initial
procedure.
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were instilled through the scope into cystogastrostomy created
with LASEMS. At present, there is no optimal standardized
treatment protocol for these procedures.5 By applying this
technique, we minimized recurrent interventions, decreasing
risk of complications as well as duration of hospital stay.

surgeons and interventional radiologist have employed
thrombolytics to facilitate complete drainage.
The use of urokinase has been reported to dissolve blood
clots obstructing a palliative biliary stent7 and in the management of loculated para-pneumonic effusions in children.8
This was before its removal from the US market due to nonselective nature and significant risk of bleeding. It has been
replaced by tPA, which is a safer alternative because of more
selective targeting.5–8 A single chain form of endogenous
enzyme, tPA converts fibrin bound plasminogen to its active
form plasmin, resulting in fibrinolysis and dissolution of clots.
It acts specifically on the plasminogen bound to the clots. It
has been used widely by interventional radiologists and surgeons as an adjunctive fibrinolytic agent in both pediatric and
adult populations for intrapleural collections.6 Moparty et al.
successfully used tPA in dissolving an intrabiliary clot, caused
by hemobilia, through a nasogastric catheter.9 One retrospective study10 evaluated all patients over a 10 year period who
had intraperitoneal collections treated with tPA for drainage,
in which 64 children had 66 drains placed with 92 doses of
tPA. Most of these collections were caused by appendicitis.
None of the patients experienced bleeding complications or
coagulopathy post administration.

In conclusion, the present case demonstrates the successful and safe use of EUS-guided transgastric drainage
in conjunction with the employment of fibrinolytics/
thrombolytics for the dissolution of thickened internal
debris instead of mechanical debridement, which could
have compromised the capsule leading to generalized
peritonitis. To the best of our knowledge, this report is
the first to describe endoscopic drainage utilizing thrombolytics. In the future a case series will help evaluate
long term results.
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