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Abstract
Background & Aims: Endoscopic submucosal 

dissection  (ESD) is effective and safe for the removal of 
neoplastic lesions in the general population, but its role in 
patients with cirrhosis is not clear. We evaluated data on 
feasibility and safety of ESD for gastric lesions in cirrhotic 
patients. Methods: A systematic review of the literature with 
pooled-data analysis was performed. Data of all consecutive 
cirrhotics who underwent ESD for gastric neoplastic lesions 
in a single centre were also reported. Results: In reviewing 
the published literature, 68 ESD procedures for gastric 
neoplastic lesions have been performed in 61 cirrhotics, 
including 5 patients from our experience. En bloc removal 
and the R0 resection were successful in 88.2% and 89.7% 
of procedures, respectively. Post-ESD bleeding occurred in 
8 (13.1%) patients, and perforation in 1 (1.6%). All  patients 
were successfully managed by endoscopic treatment. 
No procedure-related death was observed. Patients with 
advanced cirrhosis, with either INR >1.33 and/or platelets 
count <105,000/mm3 should be regarded at increased 
risk of bleeding following ESD. Conclusions: ESD for 
gastric neoplastic lesions in cirrhotics is an effective and 
relatively safe procedure. Procedure-related bleeding is a 
frequent complication, but can be successfully managed 
endoscopically.
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Introduction
Liver cirrhosis is a common and serious chronic disease. 

Indeed, chronic liver disease and cirrhosis result in about 
35,000 deaths each year in the US, being the ninth leading 
cause of death [1]. In Italy there are over 300,000 cirrhotics 
[2]. These patients are at increased risk of developing gastric 
cancer [3, 4]; a 2.6-fold increased prevalence of gastric 
cancer was observed as compared to the general population 
[5]. Endoscopic mucosal resection (EMR) has become a 
standard treatment for superficial neoplastic lesions of the 
stomach - such as low- and high-grade gastric dysplasia and 
early gastric cancer - because of its reduced invasiveness as 
compared to surgery [6]. In addition, endoscopic submucosal 
dissection (ESD) has been recently introduced in Far Eastern 
countries to remove lesions generally not suitable for en 
bloc EMR treatment, such as those larger than 2.0 cm [7]. 
These endoscopic therapeutic approaches have been found 
to be effective and safe for removing neoplastic lesions of 
the oesophagus, stomach and colon in the general population 
[8-10]. Moreover, potential complications of ESD, such as 
bleeding or perforation, may be managed by an endoscopic 
approach in the majority of patients [11]. However, an 
increased risk of procedure-related bleeding is foreseeable 
in cirrhotics, due to both severe clotting impairment and 
platelet count reduction in these patients [12]. Nonetheless, 
surgical treatment is associated with higher morbidity and 
mortality rates in cirrhotics as compared to controls [13]. 
Consequently, it would be important to ascertain whether 
endoscopic removal of superficially confined gastric 
neoplastic lesions in these patients is clinically relevant. 

To date, only scanty data are available on ESD safety 
in cirrhotic patients and, to our knowledge, no case reports 
from Western countries have been published. We therefore 
performed a systematic review of the available data on this 
important topic, and also describe our case series on gastric 
neoplastic lesions removal with ESD in cirrhotic patients. 

Methods
Systematic review
We considered all studies describing patients with 
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cirrhosis who underwent ESD for the removal of gastric 
lesions. Exclusion criteria included single case reports, 
review articles, position papers, editorials, commentaries, 
abstracts, and book chapters. If there was any suspicion 
of cohort overlap between studies, only the most recent 
study was considered for inclusion. Relevant publications 
were identified by MEDLINE for the period January 1999 
and May 2012. Medical terms “Endoscopic submucosal 
dissection and cirrhosis” were used in the search, adopting 
“Human studies” and English language as limits. We also 
hand searched the references of review articles. The full 
paper of all relevant studies was retrieved, and manual 
searches of reference lists from identified relevant papers 
were performed to find any additional studies that may 
have been missed using the above-mentioned procedure. 
Potential studies were initially screened based on the title and 
abstract by two researchers (AZ, CH). The reviewers checked 
whether inclusion and exclusion criteria were met and, for 
all papers with even a remote potential for study inclusion, 
the full text was retrieved and reviewed. Data extraction was 
independently performed by the two reviewers using pre-
defined data extraction forms. From each report, reviewers 
independently abstracted: a) number of patients included; 
b) sex distribution; c) mean age; d) follow-up period; e) 
liver cirrhosis aetiology; f) Child-Pugh class; g) portal 
hypertension signs; h) platelets count and International 
Normalized Ratio (INR) for clotting evaluation; i) mean 
lesion size; l) lesion location; m) en bloc resection rate; n) 
R0 resection rate; o) procedure duration; p) complications 
and their management; and q) final histology. 

Case series
Data of all consecutive cirrhotics who underwent 

ESD for gastric neoplastic lesions in a single Centre were 
systematically collected. Cirrhosis was diagnosed by 
clinical, biochemical, endoscopic, and ultrasound findings. 
Liver cirrhosis was classified according to the Child-Pugh 
class. All patients provided written informed consent before 
endoscopic treatment. The ESD procedures were carried 
out under deep sedation by using diazepam and propofol. 
All endoscopies were performed by using a conventional 
single-channel endoscope (GIF-Q165/160T; Olympus Co, 
Tokyo, Japan) with a distal attachment (D-201-11804; 
Olympus Co, Tokyo, Japan). Endoscopic characteristics of 
the lesions were classified according to the Paris endoscopic 
classification [14], whilst histological classification was 
done according to the revised Vienna classification [15]. 
CO2 insufflation was used instead of air insufflations to 

reduce patient discomfort. Lesion margins were delineated 
before ESD using 0.4% indigo-carmine spray dye and then 
marked with coagulation spots few mm outside the lesion 
borders. A solution of HPMC (Hydroxy-propyl-metyl-
cellulose) mixed with saline, adrenaline and a few drops of 
methylene blue was used for submucosal injection, as we 
previously reported [16]. Circumferential incision was made 
using the Hook knife (Olympus Co, Tokyo, Japan) outside 
the marking spots and afterwards submucosal dissection 
proceeded paying a lot of attention to provide careful 
preventive haemostasis to submucosal vessels by using the 
coagrasper. The procedure-related outcomes, including the 
en bloc resection rate, histologically complete resection 
rate (i.e. R0 resection), operation time, complication rate, 
and procedure-related dead was assessed in all patients. We 
defined an en bloc resection as the 1-piece resection of an 
entire lesion as observed endoscopically. The ESD procedure 
was considered curative when both deep and lateral margins 
of removed lesions were disease-free (≥ 2 mm), and the 
tumour invasion in the submucosa was <500 µm. Early 
and late bleeding were defined as bleeding that occurred 
within and after 24 h from the procedure, respectively. 
Bleeding was presumed when haematemesis, maelena, or 
haemoglobin concentration decreased by more than 2 g/dl 
were observed. All bleeding was controlled by endoscopic 
treatments. Perforation was diagnosed endoscopically by 
direct observation of mesenteric fat just after resection or 
by the presence of free air on radiographs or CT images in 
suspected cases. 

Results
Initially 36 studies were identified. After a thorough 

review of the titles and abstracts, 15 studies were excluded 
because they did not comprise cirrhotic patients, 3 were 
single case reports, 4 studies were dealing with oesophageal 
ESD, and 10 studies with colon ESD. A further study enrolled 
916 patients who underwent gastric ESD including 28 
cirrhotics, but results were cumulatively provided so that it 
was not possible to extrapolate data of cirrhotic patients [17]. 
Therefore, 3 endoscopic series (2 Korean and 1 Japanese) 
dealing with ESD for gastric lesion removal in cirrhotic 
patients eventually satisfied inclusion criteria [18–20]. 
There were 61 patients: 56 identified in the literature and 5 
unpublished cases (Table I) observed in our experience.      

Overall, the mean age of the patients was 64.5 years. 
There were 48 (78.7%) males. Liver cirrhosis was classified 
as Child-Pugh class A in 46 cases, class B in 13, and class C 

Table I. Our case series.   

Age Sex Child-Pugh 
class

Platelets 
count/mm3

INR value Lesion 
(mm)

Lesion 
morphology

Duration 
(min)

Complications Follow-up 
(months)

53 M B 57,000 1.46 30 IIa+IIb 80 Late bleeding 36

72 F A 82,000 1.10 25 IIa 75 None 22

61 F A 55,000 1.38 40 IIa+IIc 120 None 18

64 M A 64,000 1.26 30 IIa+IIb 100 None 18

70 M A 70,000 1.38 40 IIa 86 Early bleeding 24



Endoscopic submucosal dissection of gastric neoplasia in cirrhotics 305

in the remaining 2 patients. Overall, an ESD procedure was 
performed to remove 68 gastric lesions that were mainly 
located in the antrum and gastric body, whilst lesions in 
the fundus were infrequent (Table II). The en bloc removal 
was successful in 60 (88.2%) lesions, the R0 resection was 
achieved in 61 (89.7%) lesions. Early gastric cancer was 
the most frequent removed lesion, accounting for 52.9% 
of all ESD performed. As far as complications, bleeding 
occurred in 8 (13.1%) patients. Clinical data of these patients 
were available for all, but 1 study [20]. In detail, cirrhotics 
with bleeding included 5 Child-Pugh class B and 1 class 
A patients. Thus, ESD-related bleeding occurred more 
frequently in Child-Pugh class B/C patients as compared 
to those in class A (5/9 vs 1/33; p <0.001; Fisher’s exact 
test). Moreover, INR values in bleeding patients ranged 
from 1.33 and 1.6, and the platelet counts from 43,000 to 
105,000/mm3. The mean values of either INR (1.44 ± 0.1) 
or platelets count (71,177 ± 21,000/mm3) in these patients 
were lower than the mean values for the entire patient 
group (Table III). All these patients were managed by an 
endoscopic treatment (clipping, epinephrine injection, 
electrocoagulation, argon plasma coagulation). Overall, 1 
(1.6%) case of gastric perforation was reported. This patient 
recovered by conservative treatment with nil per oral intake 
and intravenous administration of antibiotics. No patient 
required a surgical approach for complications, and no 
procedure-related death was reported. 

Discussion
Cirrhotic patients are at increased risk of developing 

gastroduodenal lesions [21], including gastric cancer [3–5]. 
Surgery in these patients is associated with high morbidity 

and mortality rates [13]. It is thus important to establish 
whether endoscopic removal of early gastric lesions is 
effective and safe in these patients. Indeed, although ESD for 
gastric neoplastic lesions has been reported to be adequately 
safe in the general population, post-procedure bleeding is 
expected to occur more frequently in cirrhotics due to both 
clotting impairment and platelets count reduction [12]. By 
reviewing the published literature, we found 3 Asian series 
dealing with gastric ESD in cirrhotics [18–20]. By pooling 
data of these series and data of our 5 personal cases, there 
were 68 gastric ESDs performed in 61 cirrhotic patients. Both 
the en bloc removal and the R0 resection were achieved in 
nearly 90% of cases. This high rate of technical feasibility 
and clinical efficacy of ESD should discourage a first-line 
surgical approach for early neoplastic gastric lesions in all 
cirrhotics, especially when considering the high surgery-
related morbidity/mortality in these patients. However, a 
careful clinical follow-up is needed to adequately manage 
both early and late post-procedure bleeding which was 
reported to occur in 2 out of the 5 cases. Of note, such a 
complication was successfully managed by endoscopic 
approach in both cases, with no deaths reported. 

Overall, the bleeding rate (12.1%) calculated in the 
present analysis in cirrhotics would appear distinctly 
higher than the 1.2% bleeding rate reported in a large 
series of gastric ESD performed in the general population 
[17]. We observed that bleeding occurred more frequently 
in Child-Pugh class B/C cirrhotics as compared to class 
A patients. Moreover, data showed that all patients with 
bleeding episodes presented with an INR value >1.33 and/or 
platelets count <105,000/mm3. Therefore, while waiting for 
larger and better controlled studies, it could be reasonable 
to consider these thresholds as alerting values in order 

Table II. Demographic and clinical characteristics of patients enrolled in different series.

Choi [18] Ogura [19] Know [20] Our series

Patients number 23 15 18 5

Male/Female 17/6 10/5 18/0 3/2

Mean age; yrs 61.3 69.6 64.6 64

Follow-up (Median; range) months 17.5 (2-72) 22 (12-39) NA 22 (18-36)

Cirrhosis aetiology 

- HBV 16 0 4 1

- HCV 2 6 2 2

- Alcoholic 0 5 8 1

- Other 5 4 4 1

Child-Pugh class

A/B/C 20/3/0 9/6/0 13/3/2 4/1/0

Mean platelets count (mm3) 106,700 110,000 165,590 65,600

INR* 1.2±0.2 1.27 (1.1-1.76) NA 1.31 (1.1-1.46)

Portal hypertension signs**

- Oesophageal varices 7 7 NA 5

- Gastric varices 3 - NA 1

- Congestive gastropathy 2 2 NA 1

*INR: International normalized ratio. **More than 1 sign may be present in the same patient.
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to identify those cirrhotics at increased risk of bleeding 
following ESD. These cut-off values are lower than the INR 
<1.5 and platelet counts >50,000/mm3, suggested to safely 
perform in cirrhotics less invasive procedure, such as liver 
biopsy, multiple gastric biopsies, central venous cannulation 
procedure, and paracentesis [12, 22]. Finally, our analysis 
found that the perforation rate (1.6%) following gastric ESD 
in cirrhotics would be similar to 2.1% reported in the general 
population [17].

Conclusion
Based on the review of the published literature and 

our small case series, ESD for gastric neoplastic lesions 
in cirrhotics appears to be an effective and relatively safe 
procedure. Procedure-related bleeding has been reported 
to be quite frequent, but it can successfully managed by an 
endoscopy approach in all cases. Patients with advanced 
cirrhosis (stage B or C), with either INR >1.33 and/or 
platelets count <105,000/mm3 appear to be at increased risk 
of bleeding following ESD.  

In conclusion, the ESD for early gastric neoplastic lesions 
removal in cirrhotics achieved a very high R0 resection rate, 
preventing a more invasive, and potentially life-threatening 
surgical approach in these patients.   

References
 1. Wolf DC. Cirrhosis. http://emedicine.medscape.com/article/185856-

overview.
 2. Capocaccia R, Farchi G. Mortality from liver cirrhosis in Italy: 

proportion associated with consumption of alcohol. J Clin Epidemiol 
1998; 41:347–357.

 3. Sonnenberg A, Wasserman IH. Association of peptic ulcer and 
gastric cancer with other diseases in US veterans. Am J Public Health 
1995;85:1252–1255.

 4. Sorensen HT, Friis S, Olsen JH, et al. Risk of liver and other types 
of cancer in patients with cirrhosis: a nationwide cohort study in 
Denmark. Hepatology 1998; 28:921–925.

 5. Zullo A, Romiti A, Tomao S, et al. Gastric cancer prevalence in 
patients with liver cirrhosis. Eur J Cancer Prev 2003;12:179–182.

 6. Othman MO, Wallace MB. Endoscopic mucosal resection (EMR) 
and endoscopic submucosal dissection (ESD) in 2011, a Western 
perspective. Clin Res Hepatol Gastroenterol 2011;35:288–294.

 7. Kim KO, Kim SJ, Kim TH, Park JJ. Do you have what it takes 
for challenging endoscopic submucosal dissection cases? World J 
Gastroenterol 2011;17:3580–3584.

 8. Repici A, Hassan C, Carlino A, et al. Endoscopic submucosal 
dissection in patients with early esophageal squamous cell  
carcinoma: results from a prospective Western series. Gastrointest 
Endosc 2010;71:715–721.

 9. Białek A, Wiechowska-Kozłowska A, Pertkiewicz J, et al. Endoscopic 
submucosal dissection for treatment of gastric subepithelial tumors 
(with video). Gastrointest Endosc 2012;75:276–286.

 10. Repici A, Hassan C, De Paula Pessoa D, et al. Efficacy and safety 
of endoscopic submucosal dissection for colorectal neoplasia: a 
systematic review. Endoscopy 2012;44:137–150.

 11. Kim SH, Moon JS, Youn YH, Lee KM, Lee SJ. Management of 
the complications of endoscopic submucosal dissection. World J 
Gastroenterol 2011;17:3575–3579. 

 12. Ferro D, Angelico F, Caldwell SH, et al. Bleeding and thrombosis in 
cirrhotic patients: what really matters? Dig Liver Dis 2012;44:2755–
2759.

 13. Jang HJ, Kim JH, Song HH, et al. Clinical outcomes of patients with 
liver cirrhosis who underwent curative surgery for gastric cancer: a 
retrospective multi-center study. Dig Dis Sci 2008;53:399–404.

 14. The Paris endoscopic classification of superficial neoplastic lesions: 
esophagus, stomach, and colon. Gastrointest Endosc 2003;58:
S3–S43.

Table III. Endoscopic characteristics of patients enrolled in different series.  

Choi [18] Ogura [19] Know [20] Our series

Mean lesion size; (range) mm 14 (ND) 18 (5-34) NA 30 (20-40)

Number of lesions removed 23 18 22 5

Lesion location

- antrum 17 4 2 2

- body 6 10 8 3

- fundus 0 4 1 0

- not specified 0 0 11 0

Endoscopic procedure

- En bloc (%) 19 (82.6) 16 (88.9) 20 (90.2) 5 (100)

- R0 resection 21 (91.3) 16 (88.9) 19 (86.4) 5 (100)

- Time; Mean±SD; (range) min 41±26.1 70 (10-450) 35 (NA) 101 (75-130)

- Bleeding (%) 1 (4.3) 3 (16.7) 2 (9.1) 2 (33.3)

- Perforation (%) 0 0 1 (1.45) 0

Histology

- LGD 4 0 NA 0

- HGD 4 0 NA 2

- Early gastric cancer 15 18 NA 3

Recurrence at follow-up None None NA None

LGD: Low grade dysplasia; HGD: High grade dysplasia.



Endoscopic submucosal dissection of gastric neoplasia in cirrhotics 307

 15. Dixon MF. Gastrointestinal epithelial neoplasia: Vienna revisited. 
Gut 2002;51:130–131.

 16. Arezzo A, Pagano N, Romeo F, et al. Hydroxy-propyl-methyl-cellulose 
is a safe and effective lifting agent for endoscopic mucosal resection 
of large colorectal polyps. Surg Endosc 2009;23:1065–1069.

 17. Ahn JY, Choi KD, Choi JY, et al. Procedure time of endoscopic 
submucosal dissection according to the size and location of early 
gastric cancers: analysis of 916 dissections performed by 4 experts. 
Gastrointest Endosc 2011;73:911–916.

 18. Choi JH, Kim ER, Min BH, et al. The feasibility and safety of the 
endoscopic submucosal dissection of superficial gastric neoplastic 
lesions in patients with compensated liver cirrhosis: a retrospective 
study. Gut Liver 2012;6:58–63.

 19. Ogura K, Okamoto M, Sugimoto T, et al. Efficacy and safety of 
endoscopic submucosal dissection for gastric cancer in patients with 
liver cirrhosis. Endoscopy 2008;40:443–445.

 20. Kwon YL, Kim ES, Lee KI, et al. Endoscopic treatments of gastric 
mucosal lesions are not riskier in patients with chronic renal failure 
or liver cirrhosis. Surg Endosc 2011;25:1994–1999.

 21. Zullo A, Hassan C, Morini S. Helicobacter pylori infection in patients 
with liver cirrhosis: facts and fictions. Dig Liver Dis 2003;35:197–
205. 

 22. Zullo A, Hassan C, Bruzzese V. Comment to “Bleeding and 
thrombosis in cirrhotic patients: what really matters?” Dig Liver 
Dis 2012 Jul 3 [Epub ahead of print]. 




