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Life-threatening bleeding for a large cameron ulcer. A novel description
of a tailored-surgical strategy: report of a case and literature overview
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SUMMARY: Life-threatening bleeding for a large cameron ul-
cer. A novel description of a tailored-surgical strategy: report
of a case and literature overview.
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Hiatal hernias (HHs) are usually divided into two main groups:
sliding and para-esophageal (torsional) ones. Sometimes patients pre-
senting HHs experience progressive anemid, whereas mrely an acute
anemia with melena or hematemesis can occur. In such cases a Came-
ron ulcer should be suspected and a careful esophago-gastro-duodeno-
scopy (EGDS) with a meticulous inspection of the mucosal folds along
the neck of the hernia is the best examination in order to find out the
ulcer itself. In front of massive hemorrbage due to a Cameron erosion,
the first aim should be the control of the bleeding itself, in order to ree-

stablish hemodynamic stability. The Authors report the case of a 72-
year-old man presenting a severe bleeding secondary to a large Came-
ron ulcer in a para-esophageal hiatal hernia. Firstly, a combined me-
dical-endoscopic therapy was tried; the patient underwent transfusions
of pooled red blood cells and endovenous anti-acid therapy combined
with an operative endoscopic treatment; unfortunately this initial ap-
proach failed, therefore the patient was referred to surgery. The sur-
geons realized a minimally invasive atypical gastric resection associa-
ted with the HH repair; the post-operative course was uneventful and
no other rebleeding episodes occurred. The urgency treatment of a life-
threatening bleeding for Cameron ulcers remains a very challenging
problem as no univocal and standardized recommendation has been
described in literature since now. In this case-report the Authors make
an overview of the current literature on the treatment of Cameron ul-
cers, describing a novel surgical technique for massive upper gastro-in-
testinal bleeding secondary to these lesions.
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Introduction

Hiatal hernias are usually divided into two main
groups: sliding and para-esophageal (torsional) ones
(1, 2). Considering the increasing rate of EGDS per-
formed, HH has become one of the most common
endoscopic finding (1). Even though usually asymp-
tomatic, thereby constituting incidental findings,
sometimes complications occur: gastroesophageal
reflux disease, dysphagia, acute or chronic bleeding,
and ulcer formation (3, 4). Complications of tor-
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sional hiatal hernia are quite rare, but often severe
(4-6); the most serious one is a massive bleeding,
which is usually due to a Cameron ulcer, a benign
linear gastric ulcer located at the site of the di-
aphragmatic constriction in patients with HH (4-6).
Because of the rarity of these lesions, the interpreta-
tion of available information related to the treat-
ment of severe bleeding secondary to Cameron ero-
sions is confounding and, unfortunately, univocal
indications are lacking (6-8). The Authors present
the unusual case of an atypical gastric resection for a
refractory hemorrhage due to a large Cameron ulcer
(type Forrest 1A) in a patient with a para-esophageal
HH, initially treated with an operative endoscopic
approach. During the hospital course other bleeding
episodes occurred, leading to severe anemia requir-
ing pooled red blood cells transfusions. Subsequent-
ly the patient was referred to surgery. A minimally
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invasive atypical gastric resection with a mechanical
stapler was accomplished, together with HH repair.
The patient was discharged on the ninth post-oper-
ative day and no further bleeding episodes occurred.
After a comprehensive review of the literature, this
report appears as one of the first describing a gastric
resection for massive upper gastro-intestinal bleed-
ing secondary to a large Cameron ulcer.

Case report

A 72-y.0. caucasian male was admitted to first
AID for melena and hematemesis. The patient com-
plained weakness, dyspnea, palpitations, diffuse
bone pain, fatigue and light-headedness for the past
five days. His past medical history was significant
only for arterial hypertension, HH, overweight and
benign prostatic hyperplasia. His past surgical histo-
ry was insignificant, since he had not undergo any
surgical operation. Social history was significant for
occasional tobacco smoking, without any alcohol
use. His current medications included anti-hyper-
tensive drug and Tamsulosin. He denied any allergy.
A cursory physical examination in the Emergency
Department was consistent with his symptoms,
since he was tachycardic, pale, sweaty and presented
severe conjunctival pallor. A more accurate examina-
tion immediately revealed severe hemodynamic in-
stability, with the following values: arterial pressure
90/55 mmHg, cardiac frequency 93 bpm, rate blood
oxygen 80% and hemoglobin concentration 7,2
g/dL. Liver and kidney function tests appeared with-
in normal ranges.

The patient was immediately transfused with 4
units of packed red blood corpuscles. Since a gas-
trointestinal source of bleeding was suspected to be
the more likely hypothesis, a contrast enhancement
CT-scan and a subsequent EGDS were performed,
revealing a large bleeding ulceration of about 5 cm
size in diameter (Type Forrest 1A) located along a
gastric mucosal fold at the diaphragmatic impression
associated to a torsional HH (Figure 1): the whole
situation was consistent with a large bleeding
During the EGDS the active
source of hemorrhage was temporarily stopped
through the positioning of three hemostatic clips
(Boston® clips) and local injection of cyanoacrylate;
at the end of this interventional endoscopic proce-

Cameron erosion.
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Figure 1 - CT-scan image showing the Cameron ulcer at the
diaphragmatic impression with a para-esophageal hiatal hernia.
In the image, the bleeding ulcer appears hyperdense compared
to the gastric wall.

dure a biopsy was performed. Within the first 36
hours other severe episodes of melena and he-
matemesis occurred; therefore, the patient was eval-
uated by a multidisciplinary team and a surgical ap-
proach was considered the best choice to stop defi-
nitely the bleed. The operation was performed by
two over twenty years experience surgeons. In the
operatory theatre, a pneumo-peritoneum was per-
formed according to open laparoscopic access with
the Hasson’s trocar and four other trocars were in-
troduced. First of all, some adhesions between di-
aphragm and stomach were cut, thus exposing the
Laimer-Bertelli lamina and allowing to retrieve the
stomach from the thorax into the abdominal cavity.
Subsequently an endoscopically-guided atypical gas-
tric resection with a mechanical stapler was per-
formed, followed by a gastric wall reinforcement
through interrupted sutures. A careful hemostasis
control was done, and a 19 French Blake tube
drainage was placed into the Winslow foramen. The
macroscopic aspect of the removed gastric portion
seemed to be benign, thus reinforcing the Cameron
ulcer hypothesis (Figure 2). Postoperatively, the pa-
tient was admitted to the intensive care unit (ICU).
On second post-operative day the patient was dis-
charged from ICU and admitted in the general
ward. On the fifth post-operative day, a barium-
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Figure 2 - Internal aspect of the gastric resected area, including
the large Cameron erosion, as it was opened after surgery.

contrast X-rays was performed, showing a normal
gastric wall impregnation without any leakage (Fig-
ure 3), therefore the patient tolerated a soft diet on
the sixth post-operative day. He was discharged on
the ninth post-operative day without any other re-
bleeding episode occurring; the histological exam of
the ulcer confirmed the benign nature of the lesion

Figure 3 - Barium-contrast X-rays control showing a normal ga-
stric wall impregnation without any leakage.
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(nonspecific inflammation of mucosa and submu-
cosa associated with large epitelioid cells), so that,
considering the clinical history of the patient and
the histological findings, the diagnosis of Cameron
ulcer was finally confirmed (Figures 4, 5).

In the following weeks a control EGDS revealed
a normal aspect of the stomach along the surgical su-

ture.

Figure 4 - Hystological image of the gastric ulcer (hematoxylin-
eosin x20).

Figure 5 - Hystological image of the gastric ulcer (hematoxylin-
eosin x20).
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Discussion

HH consists of herniation of elements of the ab-
dominal cavity through the esophageal hiatus (usu-
ally stomach) of the diaphragm into mediastinum
(1, 2, 9). The most comprehensive classification
scheme recognizes two types of hiatal hernia (9).
With type I, or sliding hiatal hernia, there is a
widening of the muscular hiatal tunnel and circum-
ferential laxity of the phreno-esophageal membrane,
allowing a portion of the gastric cardia to herniate
upward; with type I hernia the leading edge is the
gastric cardia while with type II it is the gastric fun-
dus (9). The esophago-gastric junction maintains its
native position in the para-esophageal hernia while
it is displaced upward with the sliding hernia (9).
Para-esophageal HHs represent about 5-10% of all
hiatal hernias, and are mainly represented in females
(5,9, 10]. While sliding HHs are frequently related
to GERD, the paraesophageal ones are mainly
asymptomatic and usually not associated to GERD
(1, 11, 12). The most important symptoms are dys-
pepsia, hiccup and epigastric pain (maybe due to a
transitory gastric twist) (12). Most important com-
plications are dysphagia (related to esophageal com-
pression), bleeding (secondary to ulcers or erosions)
and twist (volvulus) (11-13). Usually incidental
findings in about 5.2% of patients with HH per-
forming EGDS, Cameron lesions represent gastric
erosions and ulcers on mucosal folds in the distal
neck of HHs (11, 14).

The pathogenesis of Cameron lesions is poorly
understood and no univocal pathogenesis has been
described since now: the causes ranging from me-
chanical trauma secondary to diaphragmatic con-
traction from respiratory excursions and acid injury,
to ischemia (secondary to a vascular stasis) (7, 11,
15, 16).

It is more likely that the etiology could be multi-
factorial, including genetic and phenotic tendency,
patient risk factors such as co-morbidities and med-
ication use (15). The prevalence is also related to the
size of the HH with a 10-20% risk in hernias more
than 5 cm (17).

Cameron lesions can be round or ellipsoid, even
if linear forms are the most common ones (17, 18).

Cameron lesions, usually presenting as linear ero-
sions along a mucosal fold of distal neck of HH, are

the milder form; Cameron ulcers, appearing macro-
scopically as ulcerations of the gastric wall, are the
more serious presentation (19, 20).

Firstly described by Cameron and Higgins in
1986, these lesions, even if uncommon cause of se-
vere upper-gastroinstestinal bleeding, acquire rele-
vance because of the possibility of causing chronic
bleeding (with microcytic iron deficiency anemia) or
acute and severe hemorrhage requiring blood trans-
fusions, up to a severe hypovolemic shock (15, 21).

In 2001 Ruhl CE et al. published a study show-
ing that patients with HH more than 5 c¢m in size
had a significantly higher association of iron-defi-
ciency anemia as compared to those with esophagitis
(12).

More alarming are lesions presenting as severe,
acute gastro-intestinal bleeding.

Diagnosis is established based upon anamnesis,
clinical examination, barium-contrast X-rays and
EGDS (with the opportunity to perform biopsies)
(13, 14, 18-22).

In 2011 Chun CL et al. published an interesting
study underscoring that Cameron lesions may be
missed on endoscopic inspection if the clinician is
not actively searching for them both due to lack of
variable degrees of severity (ranging from small ero-
sions to bigger ulcerations) and due to the relative
rarity of these lesions (18). In their analysis the main
conclusions are: first, findings such as edema, ery-
thematous changes, and ecchymosis could suggest
Cameron lesions in the gastric mucosal folds; sec-
ond, a complete evaluation of the neck of the hernia,
including anterograde, retrograde and perpendicular
views, is important for the detection of Cameron le-
sions; third, identification of these lesions requires
both a meticulous and knowledgeable clinician/en-
doscopist, suggesting that Cameron ulcers remain an
important diagnostic challenge (18, 23).

Patients with Cameron lesions typically respond
successfully to medical treatment consisting of iron
supplementation with or without acid-suppression
therapy (6-8).

In 1996 Weston et al. reported a rebleeding rate
of 6.3% for patients treated medically (13).

Subsequent treatments are reserved to patients
not responding to medical treatment and consist of
endoscopic or surgical approaches (7, 24).

In 2013 Camus et al. published an important
manuscript on Endoscopy, reporting the endoscopic
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approach for hemostasis of Cameron ulcers; unfor-
tunately, nowdays any guideline for appropriate
techniques for endoscopic hemostasis have not yet
been established (7). Nevertheless, in case of severe
acute bleeding from Cameron ulcers, an efficient en-
doscopic approach may offer definitive hemostasis,
reducing the risk of an invasive urgent surgical oper-
ation (24, 25).

Main endoscopic treatments consist of hemoclip
positioning, thermal coagulation, endoscopic band
ligation and hemostatic agents applying (such as
cyanoacrylate or Hemospray®) (7, 8, 16, 25). Novel
emerging endoscopic treatments for patients with
GERD and small hiatal hernias, such as MUSE® sys-
tem of EsophiX® device have not been evaluated for
Cameron ulcer treatment yet (16).

As underlined in 2005 by Moschos J et al., sur-
gery is required both in case of acute bleeding refrac-
tory to medical or endoscopic treatment and in case
of severe sliding hernias with Cameron lesions (24).
Moreover, as showed by Cougard P et al., long-term
recurrence rates are extremely low following surgery
(20).

Usually, elective surgical approach to Cameron
ulcers consists of repairing the para-esophageal her-
nia, with or without fundoplicatio (7, 8, 24).

Unfortunately, few cases of surgery in patients
with life-threatening bleeding from Cameron ulcers
failing endoscopic therapy have been reported in lit-
erature since now.

In the present case the endoscopic treatment was
unsuccessful with multiple episodes of melena, lead-
ing to an hemodynamic instability. After a multi-
discliplinary discussion, the patient was referred to
surgery, putting the surgeons in front of a difficult
choice: which kind of surgical approach perform?
Literature shows a few cases like this, so that no uni-
vocal recommendations can be given.

Thus far, recently, Tan et al. published an article
reporting the first case of a single-incision laparo-
scopic transgastric approach to secure an acute gas-
trointestinal hemorrhage (8). The conclusion of this
paper is that in front of bleeding gastric ulcers not
amenable to endoscopic or radiological interven-
tions or whenever the patient becomes unstable due
to the loss of blood, this surgical minimally invasive
option could be taken into consideration to treat a
bleeding ulcer (8). In this specific case the patient
presented an uneventful recovery and subsequently
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underwent a successful laparoscopic para-esophageal
hernia repair.

In our case, considering the several comorbilities
of the patient and the life-threatening bleeding from
the Cameron ulcer, the surgeons decided to treat in
the same operation both the para-esophageal hernia
and the active bleeding ulcer. In the operative the-
atre the patient was in a supine position with both
arms out. A pneumo-peritenum with carbon dioxide
was established at a pressure of 12 mmHg with high
flow. Inotropic requirements and ventilatory set-
tings remained unchanged before and after the es-
tablishment of pneumo-peritoneum.

After opening esophago-gastric lamina, the pres-
ence of the para-esophageal hernia was confirmed.
Once reduced the stomach into the peritoneal cavi-
ty, an intra-operative EGDS confirmed the presence
of a large type Forrest 1A ulcer on a mucosal fold of
the neck of the HH. In the operative theatre, in or-
der to ensure a complete resection of the gastric wall
involved by the ulcer, the surgeons decided to per-
form an endoscopically-guided atypical and since
now undescribed gastric resection with a mechanical
stapling positioned along the fundic gastric wall. A
careful hemostasis control was done, and a Blake®
drainage 19 French in diameter size was placed
along the suture. The surgical operation was totally
conducted in laparoscopy and the total operative
time was about 100 minutes. Estimated blood loss
was less than 400 ml.

Unfortunately, nowadays few cases of surgical
treatment of life-threatening bleeding for Cameron
ulcers have been described, therefore no univocal
and standardized recommendation exists (7, 8, 11,
25). As a result of this lack of knowledge, treatment
of severe bleeding due to Cameron ulcer remains
very challenging, and the acquisition of further con-
sistent data is needed.

Conclusions

Cameron ulcers remain a rare cause of upper gas-
tro-intestinal bleeding (26, 27). After an overview of
the current literature, the Authors recommend med-
ical and endoscopic treatment first, reserving surgery
for patients who fail medical/endoscopic therapy or
whenever an hemodynamic instability occurs.

Nowadays, few cases of urgent surgical approach-
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es for severe bleeding related to Cameron ulcers have
been described, so that the decision of the best sur-
gical treatment remains a very challenging problem.

No univocal indication exists about the surgical
treatment of life-threatening hemorrhage due to
Cameron ulcers, so that, actually, the most impor-
tant challenge of surgical treatment lies in choos-
ing a tailored strategy for each patient, taking into
account age, general health condition, comorbidi-
ties, presence of hemodynamic instability and time
since diagnosis (8).

We think that, out of an emergency situation,
the patients should be addressed to hospitals at high
volume of gastric procedures, in order to assess the
best standard of care.
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