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Gastrointestinal bleeding after
endoscopic mucosal resection in
a case of Peutz–Jeghers
syndrome with
hypofibrinogenemia: A case
report
Toshihiko Kakiuchi1*, Hironobu Takedomi2, Takashi Akutagawa2,
Nanae Tsuruoka2, Yasuhisa Sakata2 and Muneaki Matsuo1

1Department of Pediatrics, Faculty of Medicine, Saga University, Saga, Japan, 2Division of
Gastroenterology, Department of Internal Medicine, Faculty of Medicine, Saga University, Saga, Japan

Backgroud: Peutz–Jegers syndrome (PJS) is an autosomal dominant
hereditary disorder characterized by hamartomatous polyposis of the entire
gastrointestinal tract. Fibrinogen (Fbg) is synthesized by the liver, and
hypofibrinogenemia is often asymptomatic and manifests with bleeding after
trauma or invasive surgical procedures. Here, we present a case of a
pediatric patient with PJS and hypofibrinogenemia who manifested with
gastrointestinal bleeding after endoscopic mucosal resection (EMR) of small
intestinal polyps.
Case Presentation: An 11-year-old boy with PJS was referred to our hospital.
Since his mother was diagnosed with PJS, with black pigments being
observed on his lips, mouth, and limbs, he underwent upper and lower
gastrointestinal endoscopy at the age of 8 years at a previous hospital. EMR
for duodenal polyp was performed, and the pathological findings were
consistent with hamartoma. His Fbg level was 117 mg/dl at the time, with no
post-bleeding being detected after EMR. The small intestine was not
assessed at the prior facility and was left neglected for three years. At our
hospital, small intestine fluoroscopy was performed and revealed a polyp in
the jejunum, and abdominal computed tomography showed two polyps and
intussusception. On double-balloon enteroscopy, the resected polyps were
hamartoma with diameters of 20 and 30 mm. The patient’s Fbg level was
107 mg/dl. The day after EMR, he had melena and black stools. He was
diagnosed with post-EMR bleeding and started to stop eating, and
hemostatic agents were given. His hemoglobin level dropped to 9.2 g/dl the
next day. Genetic testing for congenital Fbg deficiency revealed a
heterozygous pathogenic variant in fibrinogen gamma chain Exon 10.
Therefore, he was diagnosed with concurrent hypofibrinogenemia and PJS.
Conclusion: To the best of our knowledge, this is the first reported case with
concurrent PJS and hypofibrinogenemia. In patients with PJS,
hypofibrinogenemia should be considered as one of the risk factors of
postoperative bleeding during polypectomy, and appropriate prophylactic
measures should be taken.
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Introduction

Peutz–Jegers syndrome (PJS) is an autosomal dominant

hereditary disorder characterized by hamartomatous polyposis

of the entire gastrointestinal tract excluding the esophagus

and pigmented spots on the lips, oral cavity, fingertip skin,

and mucous membranes (1). Most cases (>90%) appear to be

caused by a germline mutation of the serine/threonine kinase

11 (STK11/LKB1) tumor suppressor gene, which is located on

chromosome 19p13 (2, 3). This type of hamartomatous

polyps found in PJS, known as Peutz–Jeghers polyps, is

characterized by hamartomatous hyperplasia of the mucosal

epithelium along with dendritic growth of smooth muscle

fiber bundles from the muscularis mucosae (4). Peutz–Jeghers

polyps cause symptoms, such as black stools, anemia,

abdominal pain, and vomiting, while enlarged polyps often

cause intussusception and necessitate surgical treatment (5).

Fibrinogen (Fbg) is one of the most abundant plasma

proteins that is synthesized by the liver (6) and circulates in

the blood, with a normal level ranging from 150 to 350 mg/dl

(7). Fbg disorders are classified into three categories:

afibrinogenemia with complete absence of Fbg;

hypofibrinogenemia with decreased plasma Fbg levels; and

dysfibrinogenemia with normal Fbg levels (150–350 mg/dl)

and low functional activity (8). Congenital

hypofibrinogenemia is caused by a variety of inherited gene

defects (9). Although patients with afibrinogenemia are

manifested by the umbilical cord, mucosal, intracerebral, and/

or intraabdominal bleeding, those with hypofibrinogenemia

are often asymptomatic and manifest with bleeding after

trauma or invasive surgical procedures (7).

To the best of our knowledge, no case of concurrent PJS and

hypofibrinogenemia has been reported. In this report, we

present a pediatric case of PJS with hypofibrinogenemia who

bled after endoscopic mucosal resection (EMR) of small

intestinal polyps.
Case report

A 9-year-old boy was admitted to a previous hospital with

fever and systemic purpura due to parvovirus B19 infection.

He noticed black pigmented spots on his lips, buccal mucosa,

fingertips, and soles of his feet at the time (Figure 1A). He

was diagnosed with PJS in the same way as his mother, who

had a bowel resection due to intussusception caused by a

small-bowel polyp and was definitely diagnosed with PJS. The

results of his laboratory tests were as follows: the white blood
02
cell (WBC) count was 2,500/μl (normal range: 7,000–15,000),

the hemoglobin level was 13.1 g/dl (normal range: 13.7–16.8),

the platelet count was 184,000 cells/µl, the prothrombin time-

international normalized ratio (PT-INR) was 1.13 (normal

range: 0.85–1.15), the activated partial thromboplastin time

(APTT) was 42.3 s (normal range: 20–40), the Fbg level was

126 mg/dl (normal range: 150–350) and the Fbg/fibrin

degradation products (FDP) level was 0.6 μg/ml (normal

range: <5). Although the Fbg level was low, his other blood

coagulation profile was normal. Furthermore, his laboratory

test results for liver and renal function were normal. His

symptoms (fever and leukopenia) were presumed to be due to

parvovirus B19 infection because the results for parvovirus

B19-immunoglobulin M antigen were positive.

Three months later, he was admitted to the hospital for

esophagogastroduodenoscopy (EGD) and total colonoscopy to

assess PJS gastrointestinal polyps. The results of his laboratory

tests at the time were as follows: The WBC count was 7,000/

μl, the platelet count was 305,000 cells/µl, the PT-INR was

1.00, the APTT was 31.2 s, the Fbg level was 117 mg/dl and

the FDP level was 0.6 μg/ml. Flat polyps of less than 10 mm

in diameter were detected sporadically in the stomach and

colon, and a 20 mm stalked polyp was found in the

descending portion of the duodenum. Since no obvious

bleeding symptoms were observed in daily life, EMR for

duodenal polyps was performed (Figure 1B), and hemostasis

was performed at the excision site with two clips (Figure 1C).

Despite being continuously monitored for a month following

the operation, no obvious postoperative bleeding was

observed. The histopathological examination revealed

dendritic growth and proliferation of the muscularis mucosae

as well as hyperplasia of the small intestinal epithelium, all of

which are consistent with PJS (Figure 1D).

The small intestine was not assessed at the previous facility

and was neglected for 3 years because evaluating the small

intestine was difficult at that facility. Although the patient had

no abdominal symptoms, he was referred to our hospital at

the age of 11 years for the evaluation of small intestine. Small

intestine fluoroscopy was conducted and revealed a polyp in

the jejunum (Figure 2A), and abdominal computed

tomography (CT) scan showed two polyps and

intussusception (Figures 2B,C), but no gastrointestinal

symptoms were experienced. Since no obvious bleeding

symptoms in daily life and bleeding after EMR for duodenal

polyps were observed, he proceeded to the next step without

workup for low Fbg level at this time. On double-balloon

enteroscopy, the resected polyps were hamartoma with

diameters of 20 and 30 mm (Figures 3A,B). Hemostasis was
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FIGURE 1

The patient had black pigmented spots on his lips (A). At a previous hospital, esophagogastroduodenoscopy revealed a 20 mm stalked polyp in the
descending portion of the duodenum. After endoscopic mucosal resection, hemostasis was performed at the excision site with two clips (B,C). The
histopathological examination revealed dendritic growth and proliferation of the muscularis mucosae and hyperplasia of the small intestinal
epithelium, all of which are consistent with Peutz–Jeghers syndrome (D).
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performed at the excision site with one clip following EMR for

small intestinal polyps because the operability of the endoscope

was poor. The pathological findings indicated a hamartoma

(Figure 3C). The Fbg level was 107 mg/dl, with a normal

coagulation profile. He manifested with melena and black

stools on the day after EMR (approximately 20 h after the

EMR). The results of his laboratory tests were as follows: the

hemoglobin level was 13.1 g/dl, the platelet count was 212,000

cells/µl, and the Fbg level was 74 mg/dl. Abdominal x-rays

(Figure 4A) and enhanced abdominal CT scan at the time

revealed that the position of the clips had not changed from

the position immediately after EMR (Figure 4B), and there

were no signs of gastrointestinal perforation or arterial

bleeding (Figures 4C,D). As he had no history or family
Frontiers in Pediatrics 03
history of thrombosis and other thrombotic risk factors, such

as pregnancy and/or immobilization (10), he was eventually

diagnosed with post-EMR bleeding. He stopped eating, and

hemostatic agents (carbazochrome sodium sulfonate hydrate

for 75 mg/day and tranexamic acid for 750 mg/day) were

administered for 5 days. The next day’s stool was only black

with no melena. His hemoglobin level dropped to 9.2 g/dl but

recovered to 9.6 g/dl the next day with no need for blood

transfusions. As the low Fbg level before EMR was thought to

a cause of gastrointestinal bleeding, genetic analysis of

peripheral blood for congenital Fbg deficiency was performed,

and it revealed a heterozygous pathogenic variant in Exon 10

of the fibrinogen gamma chain (FGG) gene (OMIM: 202400)

[c.769 G > T (p.Glu257Ter)]. However, mutations in the
frontiersin.org
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FIGURE 2

Small intestine fluoroscopy revealed a polyp in the jejunum (A), and abdominal computed tomography showed two polyps and intussusception (B,C).
White arrow, polyp.
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STK11/LKB gene (the causative gene of PJS) were not evaluated

as the diagnosis of PJS was confirmed by the patient’s clinical

symptoms and family history.
Discussion

To the best of our knowledge, this is the first report on a

case with concurrent PJS and hypofibrinogenemia. The

present case suggests that EMR in cases with PJS and

congenital bleeding risk, such as hypofibrinogenemia,

necessitates careful preparation and monitoring.

Approximately 400 families of congenital fibrinogen

abnormalities have been recorded worldwide (11), including

quantitative abnormalities, such as afibrinogenemia and

hypofibrinogenemia, and qualitative abnormalities, such as

dysfibrinogenemia (12). In afibrinogenemia and

hypofibrinogenemia, various genetic aberrations are detected
Frontiers in Pediatrics 04
in homozygotes and heterozygotes, with Fbg being deficient in

plasma in homozygotes, and reduced in heterozygotes.

However, most Fbg dysfunctions are caused by missense

mutations in heterozygotes, which alter the three-dimensional

structure of Fbg and impair the blood coagulation process

(10, 13). The present case was diagnosed with

hypofibrinogenemia based on the presence of a heterozygous

pathogenic variant in Exon 10 of FGG, as previously reported

(14). STK11, which is involved in PJS, is located on

chromosome 19p13.3, whereas FGG is located on

chromosome 4q23.32. Since these two disorders are caused by

unrelated genetic mutations, the probability of encountering a

case with concurrent PJS and hypofibrinogenemia, as in the

present case, was extremely low.

Using the laboratory profile proposed by the European

Network of Rare Bleeding Disorders to define the severity of

an illness, the present case was classified as mild

hypofibrinogenemia (15). According to the United Kingdom
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FIGURE 3

Double-balloon enteroscopy revealed two polyps with diameters of 20 and 30 mm (A,B). The pathological findings were consistent with
hamartoma (C).
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Hemophilia Centre Doctors’ Organization guidelines,

fibrinogen concentrations must be greater than 100 mg/dl to

prevent surgical hemorrhage in afibrinogenemia,

hypofibrinogenemia, or hemorrhagic dysfibrinogenemia.

Therefore, the guideline recommends administration of the

fibrinogen concentrate at a dose of 50–100 mg/kg, with

smaller doses repeated if necessary at 2–4 day intervals (15).

In fact, this approach is recommended as a treatment for

spontaneous bleeding events as well as prophylaxis prior to

any surgical intervention or against unprovoked bleeding in

patients with congenital or acquired fibrinogen deficiency (16,

17). However, the optimal trough Fbg level for prophylaxis is

uncertain because fibrinogen concentrate has been linked to a

potential risk of thrombosis (18). In the present case, the Fbg

level before EMR was 107 mg/dl. We did not know whether

the bleeding in the present case was associated with

hypofibrinogenemia or another cause. However, because he

experienced bleeding after the EMR procedure, fresh frozen
Frontiers in Pediatrics 05
plasma or fibrinogen replacement therapy may be required

before the EMR procedure for preventing further bleeding.

Moreover, if the bleeding was due to hypofibrinogenemia, it

may be necessary to review the fibrinogen levels for the

prevention of hemorrhage as recommended by the guidelines.

PJS is a disorder characterized by the frequent development

of polyps in the gastrointestinal tract as well as mole-like

pigments on the skin and mucous membranes (5). The

estimated prevalence of PJS ranges from 1 in 8,300 to 1 in

2,80,000 individuals, and PJS equally affects males and

females (19). Polyps vary in size from a few millimeters to

7 cm. Recurrent episodes of polyp-induced intestinal

obstruction and bleeding characterize the clinical course of

most patients. In addition to polyposis, patients with PJS have

a higher risk of gastrointestinal and extra-gastrointestinal

cancers. The risk of death in patients with gastrointestinal

cancer is 13 times higher than that in the general population.

Moreover, such patients have a nine times higher risk of any
frontiersin.org

https://doi.org/10.3389/fped.2022.961501
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/


FIGURE 4

After endoscopic mucosal resection—suspected post-bleeding, abdominal x-rays (A) and enhanced abdominal computed tomography scan revealed
that the position of the clips had not changed from the position immediately after EMR (B), and there were no signs of gastrointestinal perforation or
arterial bleeding (C,D).
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other malignancy (particularly cancer of the reproductive

organs, breast, pancreas, and lung) than the general

population (20, 21). Chronic bleeding from gastrointestinal

polyps can cause anemia and life-threating conditions, such as

intussusception (22). Even if there are no symptoms, initial

gastrointestinal surveillance should be performed at the age of

approximately 8 years, and endoscopic polypectomy should be

conducted for small intestinal polyps measuring ≥10–15 mm.
Frontiers in Pediatrics 06
Small-bowel surveillance is indicated in asymptomatic

individuals with PJS, starting at the age of 8 years, and

polypectomy is recommended for small-bowel polyps with the

diameters of >15–20 mm to prevent intussusception (23). In

PJS, the risk of intussusception is approximately 44% by the

age of 10 years (5). Because the patient in this case was at

risk of ileus due to intussusception, small-bowel surveillance

for PJS should have been started at the age of 8 years.
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Perforation and bleeding are common complications

following endoscopy. Post-bleeding is defined as that

requiring endoscopic hemostasis, with hemoglobin decreased

by 2 g/dl or more, or overt bleeding before and after

treatment. The reported frequency of post-bleeding ranges

between 1.4% and 1.7% (24, 25). The effect of prophylactic

clips on post-bleeding is controversial, but they are reported

to be effective for lesions with a diameter of 20 mm or greater

(26) In the present case, the resected polyps were as large as

20 and 30 mm, which could explain the postoperative

bleeding. Since the patient had bleeding after EMR, it is

assumed that the following bleeding prevention measures were

necessary. It may have been avoided if multiple clips were

applied to the wound following EMR instead of one at a time

as evidenced by the fact that a 20 mm duodenal polyp

resection with two clips did not bleed. Furthermore, the

reason why EMR in the duodenum did not reveal post-

bleeding but did in the small intestine may be attributable to

the position of the polyp, but the reason for this remains

unknown.

In conclusion, when polypectomy is required in patients

with PJS, the physicians should consider hypofibrinogenemia

one of the risk factors of postoperative bleeding, and proper

prophylactic measures should be taken.
Data availability statement

The original contributions presented in the study are

included in the article/Supplementary Material, further

inquiries can be directed to the corresponding author/s.
Ethics statement

Written informed consent was obtained from the minor(s)’

legal guardian/next of kin for the publication of any potentially

identifiable images or data included in this article.
Frontiers in Pediatrics 07
Author contributions

T.K. was involved in patient care as well as the manuscript’s

drafting, review, and revision. T.N., H.T., T.A., N.T., and Y.S.

were involved in patient care as well as the manuscript’s

review and revision. M.M. was involved in patient care and

project administration, as well as the manuscript’s review and

revision. All authors contributed to the article and approved

the submitted version.
Funding

This research received no specific grant from any funding

agency in the public, commercial, or not-for-profit sectors.
Acknowledgments

We thank the patient’s family for providing consent and
granting permission to draft and publish this case report. We
are also grateful to the medical staff of Saga University
Hospital who were associated with this patient in the
preparation of this manuscript.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their

affiliated organizations, or those of the publisher, the editors

and the reviewers. Any product that may be evaluated in this

article, or claim that may be made by its manufacturer, is not

guaranteed or endorsed by the publisher.
References
1. Jeghers H, Mckusick VA, Katz KH. Generalized intestinal polyposis and melanin
spots of the oral mucosa, lips and digits; a syndrome of diagnostic significance.
N Engl J Med. (1949) 241:1031–6. doi: 10.1056/NEJM194912292412601

2. Nakagawa H, Koyama K, Tanaka T, Miyoshi Y, Ando H, Baba S, et al.
Localization of the gene responsible for Peutz-Jeghers syndrome within a 6-cM
region of chromosome 19p13.3. Hum Genet. (1998) 102:203–6. doi: 10.1007/
s004390050678

3. Westerman AM, Entius MM, de Baar E, Boor PP, Koole R, van Velthuysen
ML, et al. Peutz-Jeghers syndrome: 78-year follow-up of the original family.
Lancet. (1999) 353:1211–5. doi: 10.1016/s0140-6736(98)08018-0
4. Nakayama H, Fujii M, Kimura A, Kajihara H. A solitary Peutz-Jeghers-type
hamartomatous polyp of the rectum: report of a case and review of the literature.
Jpn J Clin Oncol. (1996) 26:273–6. doi: 10.1093/oxfordjournals.jjco.a023227

5. van Lier MG, Mathus-Vliegen EM, Wagner A, van Leerdam ME, Kuipers EJ.
High cumulative risk of intussusception in patients with Peutz-Jeghers syndrome:
time to update surveillance guidelines? Am J Gastroenterol. (2011) 106:940–5.
doi: 10.1038/ajg.2010.473

6. Tennent GA, Brennan SO, Stangou AJ, O’Grady J, Hawkins PN, Pepys MB.
Human plasma fibrinogen is synthesized in the liver. Blood. (2007) 109:1971–4.
doi: 10.1182/blood-2006-08-040956
frontiersin.org

https://doi.org/10.1056/NEJM194912292412601
https://doi.org/10.1007/s004390050678
https://doi.org/10.1007/s004390050678
https://doi.org/10.1016/s0140-6736(98)08018-0
https://doi.org/10.1093/oxfordjournals.jjco.a023227
https://doi.org/10.1038/ajg.2010.473
https://doi.org/10.1182/blood-2006-08-040956
https://doi.org/10.3389/fped.2022.961501
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/


Kakiuchi et al. 10.3389/fped.2022.961501
7. Bolton-Maggs PH, Perry DJ, Chalmers EA, Parapia LA, Wilde JT, Williams
MD, et al. The rare coagulation disorders–review with guidelines for
management from the United Kingdom haemophilia centre doctors’
organisation. Haemophilia. (2004) 10:593–628. doi: 10.1111/j.1365-2516.2004.
00944.x

8. Lebreton A, Casini A. Diagnosis of congenital fibrinogen disorders. Ann Biol
Clin. (2016) 74:405–12. doi: 10.1684/abc.2016.1167

9. Tiscia GL, Margaglione M. Human fibrinogen: molecular and genetic aspects
of congenital disorders. Int J Mol Sci. (2018) 19:1597. doi: 10.3390/ijms19061597

10. Acharya SS, Dimichele DM. Rare inherited disorders of fibrinogen.
Haemophilia. (2008) 14:1151–8. doi: 10.1111/j.1365-2516.2008.01831.x

11. Peyvandi F, Palla R, Menegatti M, Siboni SM, Halimeh S, Faeser B, et al.
Coagulation factor activity and clinical bleeding severity in rare bleeding
disorders: results from the European network of rare bleeding disorders.
J Thromb Haemost. (2012) 10:615–21. doi: 10.1111/j.1538-7836.2012.04653.x

12. Peyvandi F. Epidemiology and treatment of congenital fibrinogen deficiency.
Thromb Res. (2012) 130(Supplement 2):S7–SS11. doi: 10.1016/S0049-3848(13)
70004-5

13. Asselta R, Duga S, Tenchini ML. The molecular basis of quantitative
fibrinogen disorders. J Thromb Haemost. (2006) 4:2115–29. doi: 10.1111/j.1538-
7836.2006.02094.x

14. Iida H, Ishii E, Nakahara M, Urata M, Wakiyama M, Kurihara M, et al. A
case of congenital afibrinogenemia: fibrinogen Hakata, a novel nonsense mutation
of the fibrinogen gamma-chain gene. Thromb Haemost. (2000) 84:49–53. doi: 10.
1055/s-0037-1613966

15. Mumford AD, Ackroyd S, Alikhan R, Bowles L, Chowdary P, Grainger J,
et al. Guideline for the diagnosis and management of the rare coagulation
disorders: a United Kingdom haemophilia centre doctors’ organization
guideline on behalf of the British committee for standards in haematology. Br
J Haematol. (2014) 167:304–26. doi: 10.1111/bjh.13058

16. Simurda T, Vilar R, Zolkova J, Ceznerova E, Kolkova Z, Loderer D, et al. A
novel nonsense nutation in FGB (c.1421G>. A. Biomedicines. (2020) 8:605. doi: 10.
3390/biomedicines8120605
Frontiers in Pediatrics 08
17. Levy JH, Goodnough LT. How I use fibrinogen replacement therapy in
acquired bleeding. Blood. (2015) 125:1387–93. doi: 10.1182/blood-2014-08-552000

18. Simurda T, Asselta R, Zolkova J, Brunclikova M, Dobrotova M, Kolkova Z,
et al. Congenital afibrinogenemia and hypofibrinogenemia: laboratory and genetic
testing in rare bleeding disorders with life-threatening clinical manifestations and
challenging management. Diagnostics. (2021) 11:2140. doi: 10.3390/
diagnostics11112140

19. Kopacova M, Tacheci I, Rejchrt S, Bures J. Peutz-Jeghers syndrome:
diagonostic and therapeutic approach. World J Gastroenterol. (2009)
15:5397–408. doi: 10.3748/wjg.15.5397

20. Klimkowski S, Ibrahim M, Ibarra Rovira JJ, Elshikh M, Javadi S, Klekers
AR, et al. Peutz-Jeghers syndrome and the role of imaging: pathophysiology,
diagnosis, and associated cancers. Cancers. (2021) 13:5121. doi: 10.3390/
cancers13205121

21. SenGupta S, Bose S. Peutz-Jeghers syndrome. N Engl J Med. (2019) 380:472.
doi: 10.1056/NEJMicm1806623

22. Hinds R, Philp C, Hyer W, Fell JM. Complications of childhood Peutz-
Jeghers syndrome: implications for pediatric screening. J Pediatr Gastroenterol
Nutr. (2004) 39:219–20. doi: 10.1097/00005176-200408000-00027

23. Wagner A, Aretz S, Auranen A, Bruno MJ, Cavestro GM, Crosbie EJ, et al.
The management of Peutz-Jeghers syndrome: European hereditary tumour group
(EHTG) guideline. J Clin Med. (2021) 10:473. doi: 10.3390/jcm10030473

24. Nakajima T, Saito Y, Tanaka S, Iishi H, Kudo SE, Ikematsu H, et al. Current
status of endoscopic resection strategy for large, early colorectal neoplasia in
Japan. Surg Endosc. (2013) 27:3262–70. doi: 10.1007/s00464-013-2903-x

25. Oka S, Tanaka S, Kanao H, Ishikawa H, Watanabe T, Igarashi M, et al.
Current status in the occurrence of postoperative bleeding, perforation and
residual/local recurrence during colonoscopic treatment in Japan. Dig Endosc.
(2010) 22:376–80. doi: 10.1111/j.1443-1661.2010.01016.x

26. Matsumoto M, Fukunaga S, Saito Y, Matsuda T, Nakajima T, Sakamoto T,
et al. Risk factors for delayed bleeding after endoscopic resection for
large colorectal tumors. Jpn J Clin Oncol. (2012) 42:1028–34. doi: 10.1093/jjco/
hys131
frontiersin.org

https://doi.org/10.1111/j.1365-2516.2004.00944.x
https://doi.org/10.1111/j.1365-2516.2004.00944.x
https://doi.org/10.1684/abc.2016.1167
https://doi.org/10.3390/ijms19061597
https://doi.org/10.1111/j.1365-2516.2008.01831.x
https://doi.org/10.1111/j.1538-7836.2012.04653.x
https://doi.org/10.1016/S0049-3848(13)70004-5
https://doi.org/10.1016/S0049-3848(13)70004-5
https://doi.org/10.1111/j.1538-7836.2006.02094.x
https://doi.org/10.1111/j.1538-7836.2006.02094.x
https://doi.org/10.1055/s-0037-1613966
https://doi.org/10.1055/s-0037-1613966
https://doi.org/10.1111/bjh.13058
https://doi.org/10.3390/biomedicines8120605
https://doi.org/10.3390/biomedicines8120605
https://doi.org/10.1182/blood-2014-08-552000
https://doi.org/10.3390/diagnostics11112140
https://doi.org/10.3390/diagnostics11112140
https://doi.org/10.3748/wjg.15.5397
https://doi.org/10.3390/cancers13205121
https://doi.org/10.3390/cancers13205121
https://doi.org/10.1056/NEJMicm1806623
https://doi.org/10.1097/00005176-200408000-00027
https://doi.org/10.3390/jcm10030473
https://doi.org/10.1007/s00464-013-2903-x
https://doi.org/10.1111/j.1443-1661.2010.01016.x
https://doi.org/10.1093/jjco/hys131
https://doi.org/10.1093/jjco/hys131
https://doi.org/10.3389/fped.2022.961501
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

	Gastrointestinal bleeding after endoscopic mucosal resection in a case of Peutz–Jeghers syndrome with hypofibrinogenemia: A case report
	Introduction
	Case report
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


