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Abstract
We report a case of delayed perforation following esophageal endoscopic submucosal dis-
section (ESD). A patient with Parkinson’s disease presented with two superficial carcinomatous 
lesions in the middle third of the esophagus. ESD was performed, and 4/5 of the esophageal 
circumference was resected, including the adjacent lesion area. Immediately post-ESD, triam-
cinolone acetonide was injected into the submucosa underlying the ulcer to prevent scarring 
and stenosis. Histopathological examination of the resected specimen revealed squamous cell 
carcinoma limited to the lamina propria with negative margins. Seventeen days post-ESD, the 
patient experienced sudden-onset chest pain during a meal. Computed tomography showed 
pneumomediastinum, which indicated a delayed perforation. We immediately performed 
subtotal esophagectomy. A sharply torn longitudinal perforation was present in the post-ESD 
ulcer. Delayed perforation after esophageal ESD is extremely rare. In this case, the perforation 
might have been caused by food impaction and delayed ulcer healing due to triamcinolone 
injection.
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Introduction

Endoscopic resection has gained widespread popularity as a minimally invasive treatment 
for superficial esophageal neoplasms. Esophageal endoscopic submucosal dissection (ESD) 
has the advantage of a higher complete resection rate than esophageal endoscopic mucosal 
resection [1]. However, complications following esophageal ESD, including bleeding, perfo-
ration, and stenosis, can occur and remain problematic. Perforation, in particular, can cause 
pneumomediastinum and is potentially fatal, thus necessitating surgical treatment.

Subcircumferential resection by esophageal ESD can cause strictures and impair quality 
of life with dysphagia [2, 3]. Various methods have been reported to prevent strictures [4]. 
Among them, local steroid injection is widely accepted as the standard method for noncir-
cumferential resection because of its simplicity and favorable associated outcomes [5]. 
However, the possibility of delayed perforation following inadequate steroid injection requires 
sufficient attention [6, 7]. Herein, we present a case with delayed perforation following esoph-
ageal ESD due to triamcinolone injection and food bolus impaction at the location of the ESD-
induced ulcer.

Case Report

A 64-year-old woman with Parkinson’s disease presented with two superficial esoph-
ageal cancers in the middle thoracic esophagus. One of the lesions was morphologically 
0-IIc, 20 mm in size, located 26 cm from the incisor. The other was morphologically 0-IIb, 
10 mm in size, located 29 cm from the incisor (Fig. 1a). The biopsy specimens from each 
lesion histopathologically revealed squamous cell carcinoma, and the preoperative diag-
nosis was intramucosal cancer. Thus, we performed ESD for both lesions. The following 
devices were used: a conventional single-channel endoscope (GIF- H290T; Olympus Medical 
Systems Corporation, Tokyo, Japan) with a transparent hood (Elastic Touch, slit and hole 
type, M [long]; Top Co., Tokyo Japan); an electrosurgical generator (VIO®3; ERBE Elektro-
medizin, Tübingen, Germany); a short needle-type endoknife, equipped with a water-jet 
function (FlushKnife 1.5 mm, DK2618JB-15, Fujifilm Medical, Tokyo, Japan); and carbon 
dioxide for the inflation system. After the adjacent lesions were resected, respectively, in 
one piece, an artificial ulcer spanning four-fifths of the esophageal circumference was 

a b c

Fig. 1. Endoscopic images of superficial esophageal cancers and mucosal defects by endoscopic submucosal 
dissection (ESD). a Two adjacent superficial esophageal cancers (yellow and red arrows) in the middle tho-
racic esophagus shown as iodine-unstained lesions on chromoendoscopy. Adjacent mucosal defects spanned 
nearly the entire circumference of the esophagus, without muscle damage and perforation, immediately after 
ESD (b) and the day after ESD (c).
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created without any complications or damage to the muscularis propria (Fig. 1b). Immedi-
ately after ESD, triamcinolone acetonide (120 mg) was locally injected using a 25-gauge 
needle into the submucosa underlying the ulcer to prevent scarring and stenosis. Histo-
pathological examination of the resected specimen revealed squamous cell carcinoma 
limited to the epithelium with negative margins and without lymphovascular invasion, indi-
cating a curative resection.

The patient did not receive proton-pump inhibitor therapy during the follow-up period. 
Upper endoscopy performed the next day revealed no perforation at the residual ulcer 
(Fig. 1c). The patient started eating 2 days after ESD and was discharged 1 week later after a 
good clinical course. However, the patient experienced sudden-onset chest pain during a meal 
on day 17 after ESD, while hospitalized for the treatment of Parkinson’s disease. Computed 
tomography showed pneumomediastinum, indicating a delayed perforation (Fig. 2). Severe 
mediastinitis was suspected; therefore, emergency surgery was performed (esophagostomy 
and enterostomy following subtotal esophagectomy). A bolus of food in the mediastinal space 
was identified during surgery. A large longitudinal perforation, 17 mm in size, was present at 
the site of the upper ulcer where ESD was performed (Fig.  3). The perforation was not 
contused but sharply torn, without histological necrotic tissue in the muscular layer below 
the artificial ulcer. Early surgical treatment prevented worsening mediastinitis and resulted 
in the successful management of delayed perforation after esophageal ESD. The patient was 
discharged under enteral nutrition on day 14 after perforation, and she underwent a gastric 
tube reconstruction 1 month later.

Discussion/Conclusion

Perforation during the procedure is a major complication of esophageal ESD, with an inci-
dence of approximately 1.5–5% [8]. Very few cases of delayed perforation following esoph-
ageal ESD have been reported, unlike the intraprocedural perforation [9–11]. Generally, 

a b

Fig. 2. Computed tomography (CT) images. CT showed food residue in the mediastinum and mediastinal 
emphysema in axial (a) and coronal (b) sections.



465Case Rep Gastroenterol 2022;16:462–468

Iwatsubo et al.: Delayed Perforation after Esophageal Endoscopic Submucosal 
Dissection

www.karger.com/crg
© 2022 The Author(s). Published by S. Karger AG, BaselDOI: 10.1159/000526134

delayed perforation occurs within a few hours or days after ESD [12, 13]. During our extensive 
literature search, we found only four cases of delayed perforation after esophageal ESD 
(excluding perforations caused by endoscopic procedures such as balloon dilation after ESD). 
The clinical characteristics of previously reported cases are summarized in Table 1 [9–11]. 
In all of the cases, the mucosal defect was more than half of the total circumference, and in 
one case, local steroid injection was performed.

Local triamcinolone injection is one of the common methods to prevent strictures after 
esophageal ESD. In the present case, the mucosal defect had remained mostly unchanged 
from the time of triamcinolone injection until the perforation occurred. Injection of triam-
cinolone acetonide is not harmful if injected only into the submucosal layer. However, the 
inadvertent injection of triamcinolone acetonide into the muscularis propria may be a cause 
of perforation. Triamcinolone acetonide is a corticosteroid known not only to have sustained 
anti-inflammatory effects but also to cause tissue vulnerability. An experimental animal study 
using live pigs showed that injection of triamcinolone acetonide into the muscularis propria 
can cause deep mural damage [7]. In our case, histological analysis of the surgical specimen 
did not reveal necrotic tissue in the muscularis propria, suggesting that triamcinolone was 
injected correctly.

Considering that the patient complained of difficulty swallowing, the perforation 
might have been caused by the obstruction of food passage in the esophagus. A case of 
esophageal perforation due to food bolus impaction occurring after esophageal ESD has 
previously been reported [11]. Several reports have also demonstrated that circumfer-
ential ESD may cause impairment of esophageal motility, especially subsequent to triam-
cinolone injection [14, 15]. Esophageal motility and dysphagia after ESD were investigated 
using high-resolution manometry in these studies. In patients with circumferential ESD, 
the distal contractile integral was decreased, and the frequency of failed or weak contrac-
tions increased. In our case, delayed perforation could have been caused by the combined 
effect of fragility at the ulcer remnant and the pressure of food impaction due to impaired 
esophageal motility. The gastrointestinal dysfunction of Parkinson’s disease might also 
have been associated.

In cases of esophageal ESD, surgery is considered for treatment of delayed perforation 
[8]. Alternatively, self-expandable metallic stents may help patients with delayed perfora-
tions after esophageal ESD [10]. In our case, however, there was a concern that stent placement 

a

b

c d

Fig. 3. Macroscopic and microscopic findings of resected specimen by subtotal esophagectomy. a A large, 
17-mm longitudinal perforation was identified at the site of the upper artificial ulcer after the resection of 
the surgical specimen. b Histopathological image of the perforation site (red arrow) stained with hema-
toxylin and eosin. High-power views (magnification, ×20) of the areas in the yellow box (c) and the blue 
box (d) showed no necrotic tissue or neutrophilic infiltration in the ulcer area.
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would leave food residues in the mediastinum. The effectiveness of an endoluminal vacuum 
therapy has also been reported, although this product is not available in Japan [16]. Thus, 
the decision was made to operate immediately after consultation with the surgeon. As the 
histopathological results of ESD specimens had already shown a curative resection, only 
a subtotal esophagectomy without lymph node dissection was performed. Early surgery 
helped to avoid mortality and long-term recumbency and maintained the patient’s physical 
functions.

In conclusion, the impairment of esophageal motility and prolonged ulcer healing may 
have caused delayed perforation after ESD. These cases must be followed up carefully, and 
prompt surgical treatment must be provided when delayed perforation after esophageal ESD 
can lead to severe consequences.

Acknowledgments

The authors express sincere gratitude to Drs. Ryo Tanaka, Yoshiro, Imai, Kotaro Honda, 
and Kentaro Matsuo for surgical and clinical management. We would like to thank Editage 
(www.editage.com) for English language editing.

Statement of Ethics

Ethics approval is not required in accordance with our national guidelines. Written 
informed consent was obtained from the patient for publication of this case report and any 
accompanying images.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

This manuscript did not receive any funding.

Author Contributions

Conceptualization: Taro Iwatsubo, Toshihisa Takeuchi, Shinpei Kawaguchi, Kazuhiro 
Ota, Yuichi Kojima, and Kazuhide Higuchi. Data curation: Taro Iwatsubo, Sang-Woong 
Lee, Shinpei Kawaguchi, Kazuhiro Ota, and Yuichi Kojima. Supervision: Taro Iwatsubo 
and Toshihisa Takeuchi. Writing – original draft and Writing – review and editing: Taro 
Iwatsubo.

Data Availability Statement

All data generated or analyzed during this study are included in this article. Further 
inquiries can be directed to the corresponding author.



468Case Rep Gastroenterol 2022;16:462–468

Iwatsubo et al.: Delayed Perforation after Esophageal Endoscopic Submucosal 
Dissection

www.karger.com/crg
© 2022 The Author(s). Published by S. Karger AG, BaselDOI: 10.1159/000526134

References

 1	 Guo HM, Zhang XQ, Chen M, Huang SL, Zou XP. Endoscopic submucosal dissection versus endoscopic mucosal 
resection for superficial esophageal cancer. World J Gastroenterol. 2014; 20(18): 5540–7.

 2	 Ono S, Fujishiro M, Niimi K, Goto O, Kodashima S, Yamamichi N, et al. Predictors of postoperative stricture after 
esophageal endoscopic submucosal dissection for superficial squamous cell neoplasms. Endoscopy. 2009; 

41(8): 661–5.
 3	 Shi Q, Ju H, Yao LQ, Zhou PH, Xu MD, Chen T, et al. Risk factors for postoperative stricture after endoscopic 

submucosal dissection for superficial esophageal carcinoma. Endoscopy. 2014; 46(8): 640–4.
 4	 Ishihara R. Prevention of esophageal stricture after endoscopic resection. Dig Endosc. 2019; 31(2): 134–45.
 5	 Ishihara R, Arima M, Iizuka T, Oyama T, Katada C, Kato M, et al. Endoscopic submucosal dissection/endoscopic 

mucosal resection guidelines for esophageal cancer. Dig Endosc. 2020; 32(4): 452–93.
 6	 Yamashina T, Uedo N, Fujii M, Ishihara R, Mikamori M, Motoori M, et al. Delayed perforation after intralesional 

triamcinolone injection for esophageal stricture following endoscopic submucosal dissection. Endoscopy. 
2013; 45(Suppl 2 UCTN): E92.

 7	 Yamashita S, Kato M, Fujimoto A, Maehata T, Sasaki M, Inoshita N, et al. Inadequate steroid injection after 
esophageal ESD might cause mural necrosis. Endosc Int Open. 2019; 7(2): E115–21.

 8	 Yamamoto Y, Kikuchi D, Nagami Y, Nonaka K, Tsuji Y, Fujimoto A, et al. Management of adverse events related 
to endoscopic resection of upper gastrointestinal neoplasms:  review of the literature and recommendations 
from experts. Dig Endosc. 2019; 31(Suppl 1): 4–20.

 9	 Matsuda Y, Kataoka N, Yamaguchi T, Tomita M, Sakamoto K, Makimoto S. Delayed esophageal perforation 
occurring with endoscopic submucosal dissection:  a report of two cases. World J Gastrointest Surg. 2015; 7(7): 

123–7.
10	 Omae M, Konradsson M, Baldaque-Silva F. Delayed perforation after endoscopic submucosal dissection 

treated successfully by temporary stent placement. Clin J Gastroenterol. 2018; 11(2): 118–22.
11	 Sato H, Inoue H, Ikeda H, Grace R Santi E, Yoshida A, Onimaru M, et al. Clinical experience of esophageal perfo-

ration occurring with endoscopic submucosal dissection. Dis Esophagus. 2014; 27(7): 617–22.
12	 Hanaoka N, Uedo N, Ishihara R, Higashino K, Takeuchi Y, Inoue T, et al. Clinical features and outcomes of 

delayed perforation after endoscopic submucosal dissection for early gastric cancer. Endoscopy. 2010; 42(12): 

1112–5.
13	 Iwatsubo T, Takeuchi Y, Yamasaki Y, Nakagawa K, Arao M, Ohmori M, et al. Differences in clinical course of 

intraprocedural and delayed perforation caused by endoscopic submucosal dissection for colorectal 
neoplasms:  a retrospective study. Dig Dis. 2019; 37(1): 53–62.

14	 Takahashi K, Sato Y, Takeuchi M, Sato H, Nakajima N, Ikarashi S, et al. Changes in esophageal motility after 
endoscopic submucosal dissection for superficial esophageal cancer:  a high-resolution manometry study. Dis 
Esophagus. 2017; 30(11): 1–8.

15	 Kuribayashi Y, Iizuka T, Nomura K, Furuhata T, Yamashita S, Matsui A, et al. Esophageal motility after extensive 
circumferential endoscopic submucosal dissection for superficial esophageal cancer. Digestion. 2018; 98(3): 

153–60.
16	 Brangewitz M, Voigtländer T, Helfritz FA, Lankisch TO, Winkler M, Klempnauer J, et al. Endoscopic closure of 

esophageal intrathoracic leaks:  stent versus endoscopic vacuum-assisted closure, a retrospective analysis. 
Endoscopy. 2013; 45(6): 433–8.

https://www.karger.com/Article/FullText/526134?ref=1#ref1
https://www.karger.com/Article/FullText/526134?ref=2#ref2
https://www.karger.com/Article/FullText/526134?ref=3#ref3
https://www.karger.com/Article/FullText/526134?ref=4#ref4
https://www.karger.com/Article/FullText/526134?ref=5#ref5
https://www.karger.com/Article/FullText/526134?ref=6#ref6
https://www.karger.com/Article/FullText/526134?ref=7#ref7
https://www.karger.com/Article/FullText/526134?ref=8#ref8
https://www.karger.com/Article/FullText/526134?ref=9#ref9
https://www.karger.com/Article/FullText/526134?ref=10#ref10
https://www.karger.com/Article/FullText/526134?ref=11#ref11
https://www.karger.com/Article/FullText/526134?ref=12#ref12
https://www.karger.com/Article/FullText/526134?ref=13#ref13
https://www.karger.com/Article/FullText/526134?ref=14#ref14
https://www.karger.com/Article/FullText/526134?ref=14#ref14
https://www.karger.com/Article/FullText/526134?ref=15#ref15
https://www.karger.com/Article/FullText/526134?ref=16#ref16

