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Abstract

 A 71-year-old woman had refractory post-band ligation esoph-
ageal bleeding although emergency EVL was carried out nine times 
in total. She was originally considered the esophageal variceal 
hemorrhage in Primary Biliary Cirrhosis (PBC). Through discussion 
at a multidisciplinary meeting, we could reach an appropriate di-
agnosis of PBC and incomplete CREST overlap syndrome. It was 
difficult to distinguish hemorrhagic telangiectasia from bleeding 
esophageal varices, and argon plasma coagulation safely reduced 
the risk of rebleeding and necessity of emergency endoscopy. We 
learned again a valuable lesson that interprofessional communica-
tion is essential to overcome diagnostic error and cognitive bias in 
patients with refractory treatment.
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Introduction

Acute gastrointestinal (GI) bleeding is a major medical emer-
gency, and variceal bleeding can be a fatal complication in pa-
tients with liver cirrhosis. Upper endoscopy is the mainstay for 
diagnosis of acute GI bleeding, and variceal bleeding represents 
60–65% of bleeding episodes in patients with cirrhosis [1]. 
Therefore, emergency endoscopy is strongly recommended for 
patients with hematemesis and liver cirrhosis. To achieve he-
mostasis, emergent endoscopic treatment should be initiated 
as soon as possible for a cirrhotic patient who is exsanguinat-
ing. Emergency endoscopic variceal ligation (EVL) is a reason-
able method for reducing rebleeding and adverse event rates 
compared with sclerotherapy [2]. However, we may need to 
change our mindset or treatment strategy on encountering the 
repeated failure of EVL treatment. 

CREST syndrome, also known as limited scleroderma, is a 
rare connective tissue disease [3]. The acronym “CREST” encom-
passes the five major features: calcinosis, Raynaud’s phenom-
enon, esophageal dysmotility, sclerodactyly, and telangiectasia; 
however, not all five features are always present. Additionally, 
CREST syndrome is sometimes complicated by primary biliary 
cholangitis (PBC) [4]. Therefore, it can be difficult to distinguish 
hemorrhagic telangiectasia from bleeding esophageal varices in 
patients with PBC and incomplete CREST overlap syndrome. Our 
patient, with a long history of morphea, was followed by a rheu-
matoid connective tissue disease specialist but had not been di-
agnosed with incomplete CREST overlap syndrome. Herein, we 
present a case of refractory post-band ligation bleeding misdi-
agnosed as esophageal varix rupture caused by PBC. Diagnostic 
errors are a neglected topic in the field of health care and pa-
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tient safety. This case is presented to discuss our decisive error 
and raise awareness of potential pitfalls.

Case report

A 71-year-old woman presented to our department with a 
3-day history of passing melena. The patient reported not eat-
ing or drinking much that day. She had no complaints of fever, 
abdominal pain, or weight loss/gain. She was a non-smoker and 
non-drinker. She had no history of coming into contact with sick 
people or antibiotic drug use. Her past medical history was no-
table for localized scleroderma (also known as morphea) and 
arthritis. Regular medications included bucillamine, beraprost 
sodium, and celecoxib. At presentation, her vital signs were as 
follows: temperature, 36.6°C; heart rate, 64 beats/min; respira-
tory rate, 14 breaths/min; and blood pressure, 111/77 mmHg. 
On examination, the patient complained of mild discomfort but 
no acute distress. Her abdomen was soft and nondistended 
with positive bowel sounds. 

Laboratory data indicated normal electrolytes and kidney 
function. Her hemoglobin was 10.5 g/dL, white blood cell count 
7500/mm3, and platelet count 25.8 x 104/ µl. Serum proteins 
were 7.3 g/dL, and albumin was 4.1 g/dL. Liver function tests 
showed mild to moderate elevations of serum alkaline phos-
phatase (ALP) 1182 IU/L and alanine aminotransferase (ALT) 43 
IU/L. She was negative for hepatitis B surface antigen (HBs Ag) 
and hepatitis C antibody (HCV Ab). A test result for anti-cen-
tromere antibody was positive; however, negative test results 
were obtained for anti-mitochondrial antibody (AMA) and anti-
neutrophil cytoplasmic antibody (ANCA). 

Upper GI tract bleeding was shown endoscopically as oozing 
from a small varix located in the distal esophagus, and EVL was 
performed at the bleeding point (Figure 1).

Figure 1: First emergent endoscopic therapy. 
a. Active bleeding (black arrow) near the esophagogastric junction. 
b. Temporary hemostasis was achieved (white arrow). A longitu-
dinal vein (arrow heads) might develop with portal hypertension. 
c. The bleeding point (white arrow) was ligated in distal esophagus 
using EVL.

A plain abdominal CT revealed an enlarged liver and spleen 
without ascites. A needle liver biopsy was performed because 
of the liver disease diagnosis of uncertain etiology, and the 
pathological findings of granulomatous and lymphocytic portal 
inflammation centered on the interlobular bile ducts, and lym-
phocytic cholangitis supported the diagnosis of AMA-negative 
PBC in the early stage (Scheuer's stage 1). Originally, we consid-
ered the upper GI bleed in cirrhosis to be caused by rupture of 
an esophageal varix. 

However, the patient was transported to the emergency 
room 52 days later due to melena, and she received emergency 
EVL because of distal esophageal bleeding. Subsequently, she 
complained of haematemesis or melena every 2 to 4 months, 
due to ruptures of small blood vessels in the distal esophagus 
(Figure 2) (Table 1). As a result, emergency EVL was carried out 
a total of nine times, despite additional oral drug treatment in-
cluding beta-blocker and proton pump inhibitor for prevention 
variceal bleeding during the clinical course. Finally, she was ad-
mitted again two weeks after hospital discharge due to melena 
(Table 1), and we have discussed the clinical management of 
this patient at our multidisciplinary GI meeting. She was sus-
pected of having a combination of CREST syndrome and PBC 
and may have had variceal bleeding rather than hemorrhagic 
telangiectasia in the distal esophagus. The patient underwent 
argon plasma coagulation (APC) therapy as scheduled through 
the working channel of the endoscope under direct visualiza-
tion using an electrosurgical generator (ERBE ICC 200; ERBE 
USA, Marietta, Ga) and a 2.3 mm probe (argon gas flow, 1.0-2.0 
L/min; power 60 W). There was no active bleeding noted during 
the gastroscopic examination, and the lesions were treated suc-
cessfully with APC (Figure 3-a,b). During a follow-up period of 
more than 36 months, there was no further recurrent bleeding 
(Figure 3-c).

Figure 2: 2nd and 5th emergent endoscopic therapies 
a. The blood oozing (white arrow) was found near the gastro-
esophageal junction at the time of 2nd emergency endoscopy. 
b. Active bleeding (white arrow) was detected at the time of 5th 
emergency endoscopy. However, telangiectasia could not be obvi-
ously demonstrated.
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Figure 3: Argon plasma coagulation (APC) procedure. 
a. Spider veins developed with clusters of tiny blood vessels. 
b. Ablated regions are demonstrated as white denatured mucosa 
three days after APC.
c. Esophageal mucosal integrity is maintained. 

Table 1: The course of endoscopic treatments.

Emergency EVL 
no.

Days after  
previous EVL

Symptom
Endoscopic 
treatment

1 - melena EVL

2 52 melena EVL

3 51 melena EVL

4 124 melena EVL

5 117 hematemesis EVL

6 85 hematemesis EVL

7 66 melena EVL, APC

8 73 melena EVL

9 16 melena EVL

Note: APC: Argon Plasma Coagulation; EVL: Endoscopic Variceal Liga-
tion; No: Number.

Discussion

CREST syndrome is a rare connective tissue disorder with an 
unknown/complex pathogenesis and comprises five main fea-
tures, including telangiectasia [3]. PBC is a chronic and slowly 
progressive cholestatic liver disease of autoimmune etiology, 
characterized by injury of the intrahepatic bile ducts, and can 
eventually lead to liver cirrhosis [5]. Patients with connective 
tissue diseases often exhibit liver test abnormalities because 
liver damage can occur from an autoimmune reaction, and sys-
temic sclerosis (SSc) can sometimes overlap with PBC. Litera-
ture reviews suggested that 3–50% of PBC patients have SSc, 
mostly limited cutaneous systemic sclerosis (lcSSc)[6,7]. AMA is 
positive in more than 90% of PBC patients and 2.5-25% of SSc 
patients [6]. However, AMA was negative in our patient, along 
with pathological evidence of PBC, leading to the final diagno-
sis of AMA-negative PBC. Initially, she had been diagnosed with 

morphea, an inflammatory skin disorder, and this was the first 
pitfall, failure to recognize the association between CREST syn-
drome and PBC. 

Variceal rupture is the most common fatal complication of 
liver cirrhosis due to viral hepatitis, alcohol-related liver dis-
ease, nonalcoholic steatohepatitis (NASH), PBC, etc. Variceal 
band ligation was shown to be better than endoscopic sclero-
therapy for bleeding varices and for non-bleeding medium-
to-large varices to decrease the risk of bleeding risk [1,2,8]. In 
addition, ligation is associated with lower rates of rebleeding, 
fewer complications, and a higher rate of variceal eradication 
[1,2,8]. The risk of bleeding from varices depends upon a num-
ber of factors, including the size, shape, location, and appear-
ance of the varices. Actually, urgent endoscopies could detect 
small vessels without the red color sign in the distal esophagus 
in this patient. Unfortunately, even nine emergency EVLs could 
not prevent upper GI bleeding. The second pitfall was that we 
regarded recurrent bleeding as variceal rupture associated with 
PBC. In addition, a stuck mindset and overexpectation of what 
EVL treatment could achieve effectively led to a vicious cycle, 
failure-to-rescue. The third pitfall was cognitive bias.

Cognitive bias is increasingly recognized as an important 
source of medical error. Up to 75% of errors in internal medicine 
practice are thought to be cognitive in origin, and errors in cog-
nition have been identified in all steps of the diagnostic process 
[9]. There are many types of cognitive error. Availability error 
can misestimate the probability of a disease because a memo-
rable experience makes a particular diagnosis more "available" 
to come to mind. Our diagnostic error of esophageal varix 
rupture due to PBC could be an example. Moreover, anchor-
ing errors occur when clinicians cling to an initial impression or 
clinical information, even as conflicting and contradictory data 
accumulate. We had persisted with ideas in the absence of SSc 
and presence of esophageal varix rupture. Failures of commu-
nication can lead directly to compromised patient care, medical 
errors, etc. Consequently, nine EVLs were performed by the GI 
physician on night duty because the patient was always brought 
to our hospital by ambulance. In the early stage, poor commu-
nications, not only between inpatient and outpatient physicians 
but also between rheumatoid connective tissue disease spe-
cialists and us, could be material for our inflection. Fortunately, 
the multidisciplinary meeting was an opportunity to correct our 
error. The subsequent diagnosis of PBC and CREST overlap syn-
drome provided clear prospects and countermeasures. Alterna-
tively, if we had not discussed this case at the multidisciplinary 
meeting, we might lead to select APC at the tenth emergency 
EVL due to developing telangiectasia. However, if so, we could 
not reach a diagnosis of PBC and incomplete CREST overlap 
syndrome, and diagnostic error could prevent or delay appro-
priate treatment. Awareness of the potential for cognitive bias 
does not reduce its occurrence thus traditional error manage-
ment strategies (e.g. education, training and the enforcement 
of policies) are unlikely to be valuable. Possible approaches to 
minimize cognitive errors include minimizing interruptions dur-
ing the diagnostic process, the use of mindfulness to enhance 
attention, maximizing team performance/communication and 
increasing the conspicuity of important information [10]. Again, 
this made us realize that prevention of physician isolation needs 
open communication culture, “do not hesitate to communicate 
if something is of concern”.
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Conclusion

In conclusion, we describe the case of a patient with refrac-
tory post-band ligation esophageal bleeding, and it was dif-
ficult to distinguish hemorrhagic telangiectasia from bleeding 
esophageal varices in this patient with PBC and incomplete 
CREST overlap syndrome. Argon plasma coagulation for hemor-
rhagic telangiectasia safely reduced the risk of rebleeding and 
necessity of emergency endoscopy. We learned a valuable les-
son from this patient that interprofessional communication is 
very effective in identifying our cognitive bias in diagnosis and 
determining the appropriate treatment.
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