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Hemospray for Life-Threatening Ulcer Bleeding: First Case 
Report in the United States
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Abstract
A 13-year-old boy with metastatic rhabdomyosarcoma presented with biliary obstruction requiring ERCP for stent 
placement. Re-evaluation after recurrence of symptoms revealed external migration of the stent with formation of 
a contralateral wall bleeding duodenal ulcer. Endoscopic therapy was not feasible and bleeding persisted despite 
medical therapy and embolization. Given his life-threatening condition, approval for the use of Hemospray (Cook 
Medical, Winston-Salem, NC, USA) was obtained. Hemospray was applied to the visualized bleeding sites with 
subsequent hemostasis. Patient tolerated the procedure well. This is the first use of Hemospray in the United 
States outside of a clinical trial.

Introduction
Acute upper gastrointestinal hemorrhage in the United States accounts for greater than 300,000 annual hos-
pital admissions and a mortality rate of up to 10%.1 At the current time, there are various treatment modalities 
approved for the management of upper gastrointestinal bleeding, which include injection (saline, epinephrine, 
sclerosants), cautery (heat probes, lasers, argon plasma coagulation, electrocautery), and mechanical therapy 
(clips, band ligation).1 In some cases, hemostasis is difficult to achieve and patients may have persistent or 
recurrent bleeding. Additionally, there are some instances in which the patient’s anatomy, the location of a 
lesion, or severe bleeding makes it difficult to achieve hemostasis with currently available methods. Hemospray 
(Cook Medical, Winston-Salem, North Carolina, USA) is an alternative method that is currently undergoing tri-
als and the process of FDA approval. Hemospray is a granular, mineral blend nanopowder with clotting abilities 
that increase the concentration of clotting factors, activate platelets, and form a mechanical plug on an injured 
blood vessel.2 According to a trial conducted by Sung et al, it has been indicated that Hemospray can be used 
for hemostasis of nonvariceal confirmed peptic ulcer bleeding.3 In that study, 20 patients were recruited and 
acute hemostasis was achieved in 19 of the 20 patients. The other patient required arterial embolization of a 
pseudoaneurysm. Additionally, 2 patients had recurrent bleeding within 72 hours, indicated by a hemoglobin 
drop. No active bleeding was identified on repeat upper endoscopy.

Case Report
We report a case in which hemostatic powder was used to treat a patient with profound thrombocytopenia and 
recurrent gastrointestinal bleeding secondary to duodenal ulcer disease. The patient was a 13-year-old male with 
a medical history significant for metastatic rhabdomyosarcoma with pancreatic head mass. He was referred to 
adult gastroenterology in 2010 for a biliary stricture requiring endoscopic retrograde cholagiopancreatography 
with sphincterotomy and placement of a biliary stent.  Since that time, the patient had undergone multiple stent 
exchanges including placement of a fully covered self-expandable biliary metal stent in August 2011. This was 
complicated by acute cholecystitis requiring the placement of a cholecystostomy tube. Since the original diagno-
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sis of metastatic rhabdomyosarcoma, the patient had under-
gone multiple courses of chemotherapy over a 4-year time 
period and was in remission for 3 months after undergoing 
his most recent course of chemotherapy. However, the pa-
tient developed recurrent jaundice, vomiting, and thrombo-
cytopenia. Repeat endoscopic evaluation in February 2012 
revealed that the biliary stent had migrated distally and was 
embedded in the contralateral wall of the duodenum. A large 
bleeding ulcer was identified where the stent was embed-
ded (Figure 1). There was also diffuse erythema and edema 
with oozing proximal to this area. Endoscopic therapy with 
conventional measures, including epinephrine injection, clip 
placement, and cautery, was not feasible secondary to the 
extent of bleeding, mucosal edema, and anatomic changes.

gational device exemption for use of hemostatic powder was 
appropriate. Once approved, a Cook Medical representative 
was flown out to train us on the use of the Hemospray de-
vice. The entire process to obtain approval from the time the 
letters were written to the time of endoscopy was five days. 
Upper endoscopy was then performed revealing erythema-
tous, edematous, friable antral mucosa with a mosaic pat-
tern. An adherent clot was seen at the pyloric channel and 
removed with irrigation and aspiration, revealing an oozing 
ulcer. The duodenum was also erythematous and edema-
tous. There was diffuse oozing in the antrum and duodenum 
along with re-identification of the duodenal ulcer. A total of 
25–30 g of hemostatic powder was applied to the duode-
nal ulcer site, the proximal duodenum, the antrum, and the 
pyloric channel site. After application, there was no further 
evidence of oozing or active bleeding  (Figure 2). The patient 
tolerated the procedure well and he was discharged home 
6 days later with no further episodes of bleeding. This is the 
first use of hemostatic powder for the management of up-
per gastrointestinal bleeding outside of a clinical trial in the 
United States.

Figure 1. Bleeding duodenal ulcer.

Figure 2. Hemostasis of bleeding duodenal ulcer after application of 
Hemospray. 

The patient was started on intravenous drips of pantopra-
zole and octreotide. He underwent urgent embolization of the 
gastroduodenal artery per interventional radiology. He was 
transferred to the pediatric intensive care unit for further 
monitoring and treatment. Over the next week, the patient 
developed recurrent bleeding despite medical and inter-
ventional therapy, requiring multiple blood transfusions. 
Additionally, he developed worsening thrombocytopenia re-
quiring platelet transfusions. Surgery evaluated the patient 
and deemed him a non-surgical candidate. Given his life-
threatening condition with transfusion dependency, persis-
tent active bleeding and no feasible medical, endoscopic, or 
surgical option, we attempted to obtain approval for the use 
of hemostatic powder.

An investigational device exemption was obtained to use 
hemostatic powder through the appropriate process involv-
ing clearance through our institution’s IRB chairperson and 
chairman of the Department of Medicine. An additional gas-
troenterologist, who was not involved in the patient’s care, 
reviewed the case to determine whether obtaining an investi-

Discussion
Hemostatic powder is approved for use in Europe and Can-
ada for non-variceal ulcer bleeding and is currently under-
going FDA approval for the same indication in the United 
States. At this time, there are no major complications or ad-
verse events associated with the use of hemostatic powder. 
There has been concern for embolization if used in variceal 
bleeding or larger vessels; however, this has not yet been 
encountered. The difficulty that we encountered in using 
hemostatic powder was clumping in a moist or wet environ-
ment. As part of the standard procedure, the biopsy port of 
the endoscope would have to be flushed with an air-filled 
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syringe to avoid clumping within the catheter. However, we 
still experienced clumping within the catheter if it touched 
fluid or mucosa that was not fully dry. One can imagine that 
it may be difficult to have a completely dry environment in 
a patient with upper gastrointestinal hemorrhage requiring 
aggressive irrigation.

Based on our review of the literature and personal experi-
ence with using the device, there will likely be certain sce-
narios and circumstances where hemostatic powder will be 
most helpful. Anatomic location of the lesion may dictate 
use of hemostatic powder, such as in patients with pyloric 
channel ulcers, which are difficult to treat with conventional 
methods. Additionally, large areas of bleeding where it is dif-
ficult to identify lesions can be sprayed with the hemostatic 
powder without the need to target the lesion directly. Ap-
plications outside of non-ulcer bleeding will also need to be 
investigated. At this time, there are no published trials evalu-
ating use of hemostatic powder in variceal bleeding or other 
non-ulcer etiology of bleeding. 

Holster et al recently published a case series in which 16 
consecutive patients on antithrombotic therapy with upper 
gastrointestinal hemorrhage were treated with hemostatic 
powder at the Erasmus MC University Medical Centre in Rot-
terdam, The Netherlands.  Hemostasis was initially achieved 
in 5 of the 8 (63%) patients on antithrombotic therapy and 
8 of the 8 (100%) patients not on antithrombotic therapy 
(P=0.20). Rebleeding rate was similar in both groups; how-
ever, in 4 of the 5 total patients with rebleeding, hemostatic 
powder was applied to arterial spurting bleeding.4 It would 
be beneficial to have future trials investigating the use of 
hemostatic powder with combination therapy as well as trials 
investigating its use in non-ulcer bleeding, including variceal 
bleeding.
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