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The Usefulness of Argon Plasma Coagulation Compared with Endoscopic Submucosal 
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Background/Aims: To date, the best therapeutic modality for gastric adenoma, especially low-grade adenoma, has not been 
established. The aim of this study was to assess the usefulness of argon plasma coagulation (APC) in treating gastric adenoma com-
pared with endoscopic submucosal dissection (ESD). 
Methods: We included 210 patients with gastric adenoma, who underwent treatment with either APC (97 patients) or ESD (113 pa-
tients). The clinical and pathologic characteristics, mean duration of hospital stay, complications, and recurrence rates between the 
two groups were compared.
Results: The mean adenoma size was 0.9 cm and 1.1 cm in the APC group and ESD group, respectively (p<0.001). The mean duration 
of hospital stay was significantly shorter in the APC group than in the ESD group (1.6 days vs. 5.8 days, p<0.001). Complications did 
not occur in the APC group. However, one case of perforation (0.9%) and 6 cases of bleeding (5.3%) occurred in the ESD group. The 
recurrence rates were 15.3% (15/97 patients) in the APC group and 3.5% (4/113 patients) in the ESD group (p=0.003). The proportion 
of hospitalization was less in the APC group (43.3%, 42/97) than in the ESD group (100.0%, 113/113) (p<0.001). Medical expense 
was less in the APC group (377,172 won) than in the ESD group (1,430,610 won) (p<0.001).
Conclusions: The findings of this study suggest that APC is a safe treatment method for gastric adenoma without serious 
complications. However, regular endoscopic follow-up is necessary to detect any residual or recurrent lesions due to the relatively 
high rate of local recurrence after APC. (Korean J Gastroenterol 2017;69:283-290)
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INTRODUCTION

Gastric adenoma is usually classified using a two-grade 

system: low-grade dysplasia (LGD) and high-grade dysplasia 

(HGD).1-3 The clinical importance of gastric adenoma has 

been emphasized due to its close association with the risk of 

developing gastric cancer.2 Gastric adenoma is generally ac-

cepted as a precancerous lesion. In most instances, it re-

mains stable or regressed, although it can progress at a slow 

rate.1 Thus, it can be removed by an endoscopic resection or 

surgical resection, when possible.4 In particular, endoscopic 

submucosal dissection (ESD) is not limited by resection size 
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and is expected to replace surgical resection. However, it is 

still associated with a higher incidence of complications than 

standard endoscopic mucosal resection (EMR) procedures, 

requiring a high level of endoscopic skill.5,6 Considering its 

limitation, new feasible treatment methods are required for 

gastric adenoma. Argon plasma coagulation (APC) is a meth-

od of contact-free electrocoagulation, whereby energy is 

transmitted to the tissue through an ionized argon gas.7,8 APC 

has widely been used to treat many gastrointestinal dis-

eases, including bleeding peptic ulcer, watermelon stomach, 

hemorrhagic proctitis, and esophageal varices.9,10 Recently, 

its application has been broadened into the field of treatment 

for gastric adenoma.11 The purpose of this study was to inves-

tigate the clinical efficacy and to assess the usefulness of 

APC in treating gastric adenoma compared with ESD. 

SUBJECTS AND METHODS

1. Patients

We retrospectively reviewed patients with gastric adenoma, 

who underwent treatment endoscopically at Inje University 

Ilsan Paik Hospital, between January 2006 and June 2013. 

All lesions had been identified with endoscopic examination 

at our institution. Before APC or ESD treatment, endoscopic 

examination was performed, and at least three biopsy speci-

mens were taken from the lesions. Treatment methods, clas-

sified as either APC or ESD, were chosen at the discretion of 

each oeprating physician. Three endoscopists performed 

both diagnostic and therapeutic procedures. Each endo-

scopic report was reviewed to identify the lesion size and 

gross appearance. After discharge, follow-up endoscopic ex-

aminations with biopsy were performed at 3, 6, and 12 

months post-operation, then every 12 months thereafter. 

Patients who were previously treated at another hospital or 

those who were lost to follow-up were excluded from the final 

analysis: Five patients had undergone prior treatment at an-

other hospital, and nine had failed to successfully be fol-

lowed-up for more than three months. The largest lesion was 

selected in the analysis if a patient had multiple adenoma. 

Finally, a total of 210 patients with gastric adenomas were in-

cluded for analysis. Patients were treated with either APC (97 

patients) or ESD (113 patients).

2. Endoscopic procedures and complications

All lesions were removed by ESD or APC. Both treatments 

were performed under sedation with midazolam. The APC 

group received APC ablation (VIO 300D with APC 2; Erbe 

Elektromedizin GmbH, Tuebingen, Germany; argon gas flow 

rate was 1.8 L/min, with pulsed argon plasma coagulation, 

40 Watt [W]) after submucosal saline injections to prevent 

procedure-related complications. In the ESD group, injections 

of submucosal saline, circumferential incision, and sub-

mucosal dissection were performed by needle knife and IT 

knife (Olympus, Tokyo, Japan). A complete resection was de-

fined as one in which the resected tumor had tumor-free lat-

eral and deep margins. Tumor recurrence was confirmed his-

tologically, using biopsy specimens obtained from the initially 

treated lesions during the follow-up period. With respect to 

complications, bleeding was defined as a decrease in blood 

hemoglobin level of more than 2 g/dL, accompanied by the 

occurrence of hematemesis, melena, or the combination of 

unstable vital signs with fresh blood or clots upon Levin tube 

irrigation within the first 4 weeks after endoscopic treatment. 

Perforation was classified as macro- and microperforation. 

Macroperforation was readily recognized endoscopically, 

while microperforation was detected by the presence of free 

air on plain radiographs taken after the procedure.   

3. Clinical analysis

Clinical, pathologic data, treatment modalities, and out-

comes were collected from the medical records of all patients. 

Clinical data included sex, age, tumor site, tumor size, and 

macroscopic morphology. The types of macroscopic mor-

phology were classified as elevated, flat, or depressed, as 

proposed by the Paris classification.12 We compared the clin-

ical and pathologic characteristics, admission rates, mean 

duration of hospital stay, complications, and recurrence 

rates between the two groups. The study protocol was ap-

proved by the institutional review board of Ilsan Paik Hospital, 

Inje University College of Medicine, Goyang, Korea.

4. Statistical analysis

To analyze the baseline characteristics, Pearson’s chi-squared 

and Fisher’s exact tests were used for categorical variables 

and t-test was used for continuous variables. Continuous var-

iables are shown as the mean and standard deviation. 

Statistical significance was set at a p-value of less than 0.05. 
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Table 1. Baseline Clinicopathologic Characteristics

APC ( n=97) ESD (n=113) p-value

Male    57 (58.1)    76 (67.8) 0.146
Age (years) 65.8±10.0 64.6±11.2 0.136
Size (cm) 0.9±0.4 1.1±0.7 <0.001
Size 0.064
    <1 cm    56 (57.7)    51 (45.1)
    1-2 cm    37 (38.1)    49 (43.3)
    ≥2 cm    4 (4.1)    13 (11.5)
Location (vertical) 0.008
    Upper third    11 (11.3)    3 (2.7)
    Middle third    28 (28.9)    23 (20.4)
    Lower third    58 (59.8)    87 (77.0)
Location (horizontal) 0.010
    Anterior wall    23 (23.7)    29 (25.7)
    Posterior wall    27 (27.8)    15 (13.3)
    Lesser curvature    31 (32.0)    32 (28.3)
    Greater curvature    16 (16.5)    37 (32.7)
Pathologic type <0.001
    Low-grade dysplasia    95 (97.9)    86 (76.1)
    High-grade dysplasia    2 (2.1)    27 (23.9)
Macroscopic morphology 0.010
    Elevated    59 (60.8)    90 (79.6)
    Flat    33 (34.0)    21 (18.6)
    Depressed    5 (5.2)    2 (1.8)

Values are presented as n (%) or mean±standard deviation unless otherwise indicated.
APC, argon plasma coagulation; ESD, endoscopic submucosal dissection.

We performed a subgroup analysis among APC patients by 

the admission status (i.e., APC-inpatient basis vs. APC-out-

patient basis). The statistical analysis was carried out using 

SPSS version 17.0 software (SPSS INC., Chicago, IL, USA).

RESULTS

1. Patients and baseline clinical characteristics 

A total of 210 patients were eligible for this study: 97 pa-

tients were treated with APC and 113 patients with ESD. The 

baseline characteristics of the 210 patients are summarized 

in Table 1. The mean age of patients was 65.8 years for APC 

and 64.6 years for ESD (p=0.136). There were larger tumors 

in the ESD group than in the APC group (1.1±0.7 cm vs. 

0.9±0.4 cm, p<0.001). There were more lesions on the upper 

or middle third locations in vertical locations in the APC 

group, but lower third locations were more frequent in the 

ESD group (p=0.008). Moreover, there were more lesions in 

the greater curvature on the horizontal locations in the ESD 

group (p=0.01).

The proportion of high-grade dysplasia was 2.1% and 

23.9% in the APC group and ESD group, respectively (p<0.001). 

There were more adenomas with elevated morphology in the 

ESD group than in the APC group (79.6% vs. 60.8% p=0.01).

2. Local recurrence, complication, admission, and cost 

comparison between the APC and ESD group 

Following the procedures, 97 patients in the APC group and 

113 patients in the ESD group had regularly follow-up visits. 

The median follow-up duration for the APC and ESD groups 

was 6.0 (range 3-36) months and 12.0 (range 3-48) months, 

respectively. En bloc resection was attempted in all ESD cas-

es, with a complete resection rate of 89.4 % (101 of 113). In 

11 patients, the lateral margin of the resected specimen was 

histologically positive. The residual tumor was treated by 

APC, and there was no recurrence during the follow-up period 

after APC. In one patient, the vertical margin of the resected 

specimen was histologically determined to be early gastric 

cancer, and surgery was carried out. There was no recurrence 

during the follow-up period after surgery. Recurrence rates 

were higher in the APC group than in the ESD group (15.3% 

vs. 3.5%, p=0.003) (Table 2).

Complications did not occur in the APC group. However, 

one case of microperforation (0.9%) and six cases of bleed-
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Table 2. Local Recurrence, Complication, Admission, and Cost Comparison between the APC and ESD Group

APC ( n=97) ESD (n=113) p-value

Recurrence   0.003
    None    82 (84.7)   109 (96.5)
    Yes    15 (15.3)     4 (3.5)
Complication
    Perforation    0 (0)      1 (0.9)   1.000
    Bleeding    0 (0)      6 (5.3)   0.031
Admission    42 (43.3)   113 (100) <0.001
Admission days (Days) 1.6±2.0    5.8±2.8 <0.001
Cost, won (dollars) 377,172±243,382

(351±226)
1,430,610±542,466

(1,333±505)
<0.001

Values are presented as n (%) or mean±standard deviation unless otherwise indicated.
APC, argon plasma coagulation; ESD, endoscopic submucosal dissection.

Table 3. Clinical Characteristics of Patients Undergoing APC according to Admission Status

APC – Outpatient basis (n=55) APC – Admission basis (n=42) p-value

Male   32 (58.2)   25 (59.5) 0.894
Age (years) 66.3±10.3 65.2±9.9 0.601
Size (cm) 0.9±0.5 0.9±0.3 0.933
Location (vertical) 0.008
    Upper third   3 (5.5)     8 (19.0)
    Middle third   12 (21.8)   16 (38.1)
    Lower third   40 (72.7)   18 (42.9)
Location (horizontal) 0.262
    Anterior wall   11 (20.0)   12 (28.6)
    Posterior wall   13 (23.6)   14 (33.3)
    Lesser curvature   19 (34.5)   12 (28.6)
    Greater curvature   12 (21.8)    4 (9.5)
Pathologic type 0.504
    Low-grade dysplasia   53 (96.4)  42 (100)
    High-grade dysplasia   2 (3.6) 0 (0)
Macroscopic morphology 0.137
    Elevated   37 (67.3)   22 (52.4)
    Flat   17 (30.9)   16 (38.1)
    Depressed   1 (1.8)    4 (9.5)

Values are presented as n (%) or mean±standard deviation unless otherwise indicated.
APC, argon plasma coagulation.

ing (5.3%) occurred in the ESD group (Table 2). The six pa-

tients who had postprocedural bleeding were successfully 

managed using an endoscopic hemostatic technique 

(hemoclip or electric coagulation). No patient required sur-

gery or angiographic intervention. The admission rate was 

significantly higher in the ESD group than in the APC group 

(100% vs. 43.3%, p<0.001). The mean duration of hospital 

stay was significantly shorter in the APC group than in the ESD 

group (1.6 days vs. 5.8 days, p<0.001). The medical cost was 

significantly higher in the ESD group than in the APC group 

(1,430,610 won vs. 377,172 won, p<0.001) (Table 2).   

3. Subgroup analysis among APC cases

The subgroup analysis by admission status was performed 

among patients who were treated by APC. Table 3 shows clin-

ical characteristics between the two groups stratified by ad-

mission status. The subgroup analysis included 97 patients. 

Among those treated by APC, 55 patients (56.7%) were out-

patients and 42 patients (43.3%) were inpatient. There were 

no significant differences with respect to the characteristics 

between two groups, except vertical location.

Table 4 shows the treatment results between the two 

groups. There was no significant difference between the two 

groups in the recurrence rate (APC-outpatient 16.4% vs. 
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Table 4. Results of APC Treatment according to Admission Status

APC – Outpatient basis (n=55) APC – Admission basis (n=42) p-value

Recurrence 0.779
    None 46 (83.6) 36 (85.7)
    Yes   9 (16.4)  6 (14.3)
Complication 1.000
    Perforation 0 (0) 0 (0)
    Bleeding 0 (0) 0 (0)
Cost, won (dollar) 292,842±85,673 

(272±80)
1,079,698±507,034 

(1,006±472)
<0.001

Values are presented as n (%) or mean±standard deviation unless otherwise indicated.
APC, argon plasma coagulation.

Table 5. Clinical Characteristics, Endoscopic Findings, and Treatment Sequence of Patients with Local Recurrence for APC

Patient 
no.

Sex Age
Tumor site 
(vertical/ 

horizontal)
Morphology

Size 
(cm)

Initial 
treatment

Time of recurrence 
after treatment 

(months)

Second 
treatment

Follow-up duration 
after second 

treatment (months)

Final result at 
last follow-up

 1 M 81 Mid/GC Elevated 0.3 APC  6 APC 27 No recur
 2 F 69 Mid/AW Elevated 0.5 APC  3 APC 21 No recur
 3 M 82 Low/PW Elevated 0.9 APC  2 APC  3 No recur
 4 F 55 Low/AW Elevated 1.0 APC 10 ESD 36 No recur
 5 M 65 Low/LC Depressed 1.0 APC  3 X F/U loss  N/A
 6 M 80 Low/LC Elevated 1.0 APC  6 APC  3 No recur
 7 M 65 Low/LC Elevated 2.5 APC 29 ESD 15 No recur
 8 M 65 Low/PW Elevated 2.0 APC  4 ESD 35 No recur
 9 M 66 Upper/PW Elevated 1.0 APC  7 APC 44 No recur
10 M 68 Mid/GC Elevated 1.5 APC  3 ESD  3 No recur
11 M 66 Low/PW Elevated 0.9 APC  3 ESD  3 No recur
12 F 75 Low/AW Elevated 0.2 APC  3 APC  3 No recur
13 M 76 Low/LC Elevated 1.5 APC 13 Surgery 27 No recur
14 F 59 Low/AW Elevated 1.3 APC 25 ESD  3 No recur
15 M 59 Low/PW Elevated 0.7 APC  3 ESD 36 No recur

F, female; M, male; APC, argon plasma coagulation; ESD, endoscopic submucosal dissection; EGC, early gastric cancer; GC, great curvature; LC, 
lesser curvature; AW, anterior wall; PW, posterior wall;  F/U, follow up; N/A, not available.

APC-inpatient 14.3%). No complications were observed in 

the APC group, on an outpatient or inpatient basis. However, 

medical costs were significantly lower in the APC outpatient 

group than in the APC inpatient group (292,842 won vs. 

1,079,698 won, p<0.001). 

4. Clinical characteristics, endoscopic findings, and 

treatment sequence of patients with local recurrence 

for APC 

The local recurrence of the APC group was frequently ob-

served as the elevated type (14 of 15) (Table 5). Otherwise, 

of all the flat lesions, no recurrence was observed (0 of 33). 

Four patients with adenomas ≥2.0 cm were treated with 

APC, and 2 of them experienced recurrence. There was a sig-

nificant difference in the recurrence rate between adenomas 

≥2 cm (50%, 2/4) and adenomas <2 cm (13.9%, 13/93) 

(p=0.047). However, there was no statistical difference in the 

recurrence rate between adenomas <1 cm (10.7%, 6/56) 

and adenomas 1-2 cm (18.9%, 7/37) (p=0.253). There was 

no difference in the recurrence rate according to vertical loca-

tion (p=0.504). All patients (except one, who was lost to fol-

low-up) were treated using APC or ESD or surgery. Six patients 

were treated by repeat APC. Seven patients were retreated by 

ESD. One patient was treated by surgery because the pathol-

ogy was noted as early gastric cancer type IIa. There was no 

recurrence in six patients after repeat APC (Table 5). 

DISCUSSION

Gastric adenoma is generally accepted as a precancerous 

lesion, and neoplastic risk differs by the type of dysplasia.1 

LGD is known to regress in 38-49% of patients, while persist 
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in 19-28%, and progress to HGD in 1-15%. HGD is known to 

regress in 5% of patients, persist in 14%, and progress in 

81-85%.2 Although most cases of LGD are believed to regress 

or persist, some cases have been reported to progress to 

HGD or carcinoma after the median follow-up period, ranging 

from 34.5 to 41.5 months in one study.13 For this reason, en-

doscopic resection methods, such as EMR and ESD, are al-

ready recognized as the standard treatments of premalig-

nant lesions and small intramucosal cancerous lesions.14 

Although APC has been proven to be efficient for the treat-

ment of mucosal and even submucosal cancers, it is typically 

applicable in only limited cases for patients who are not suit-

able for surgical resection or EMR/ESD due to the difficulty 

in predicting the depth of invasion and the inability to perform 

pathological evaluations, which are possible with complete 

resection.15,16 Therefore, either surgical or endoscopic re-

section is usually preferred to APC treatment for patients 

whose physical conditions are strong enough to tolerate the 

resection procedures. The biological behavior of adenomas 

is quite different from that of carcinomas. Because ad-

enomas are limited and confined to the mucosal layer, gastric 

adenomas with LGD have no capacity to invade or infiltrate 

into the deeper layers of the gastric wall.1,17 As APC at an opti-

mal setting can totally cauterize the mucosal layer and super-

ficial portion of the submucosal layer, in theory, gastric ad-

enomas can be eradicated with APC. Different from gastric 

adenomas with HGD, which should be treated as early gastric 

cancers due to the risk of synchronous carcinoma and high 

risk of malignant progression, gastric adenomas with LGD rare-

ly contain carcinomatous lesions at the time of diagnosis.18,19 

Based on these characteristics, APC treatment has many 

merits over endoscopic resection and frequent endoscopic 

follow-up, including short procedure time, low risk of bleed-

ing and perforation, low procedure cost, and no requirement 

of hospitalization.11 Therefore, APC can be regarded as a rea-

sonable treatment method for gastric adenomas with LGD.

Previous reports have indicated a local recurrence rate of 

4-10% after APC in cases of early gastric cancer or gastric 

adenoma.15,16,20,21 However, to the best of our knowledge, an 

analysis of risk factors for local recurrence has not yet been 

performed. Our present study showed a high rate of local re-

currence (15.3%) compared with other studies. The local re-

currence of treated adenomas using APC in our study was fre-

quently observed as the elevated type (14 of 15). Otherwise, 

no recurrence was observed in all the flat lesions (0 of 33). 

Moreover, the local recurrence of treated adenomas using 

APC was frequently observed to be large. There was no stat-

istical significance; however, adenomas with a size of 1-2 cm 

tended to have a higher recurrence rate than those <1 cm 

(18.9% vs. 10.7%, p=0.253). Four patients with adenomas 

≥2.0 cm were treated with APC, and two of them showed 

recurrence. This was potentially due to the insufficient coagu-

lation depth that may occur from using the APC therapy, since 

the tumor volume is greater in the elevated lesions than in the 

flat type lesions of the same size. Therefore, APC may be a sat-

isfactory and effective modality for flat lesions with a rela-

tively small size. This finding has also been reported in other 

studies.11,21 

Other studies observed that all recurrent lesions following 

APC were superficial elevated type.11,21 Moreover, a recent 

study showed that non-lifting after submucosal saline in-

jection and a lower power setting of 40 W are both risk factors 

for local recurrence after APC, with a lower reported rate of 

local recurrence in lifting and 60 W or 80 W groups than in 

non-lifting and 40 W groups.22 In that study, the authors con-

cluded that a higher power setting of 60 W or 80 W may be 

safe and effective for treating gastric neoplasms by APC.22 To 

reduce the recurrence rate, additional sessions of APC and 

changing the power setting in accordance with the tumor vol-

ume may be necessary. In addition, the depth of affecting tis-

sue will likely increase as the APC application time over the 

same area increases. Therefore, the physician should treat 

with an activation time that corresponds with the desired 

effect.

In this study, among the 15 patients with recurrent lesions 

treated with an APC procedure, 6 patients were treated by 

secondary APC. There was no recurrence in all six repeated 

APC cases. Thus, even if recurrence is more frequent follow-

ing APC than ESD, repeated APC treatments can be a good 

option for local recurrence. Certainly, regular follow-up is 

needed after APC to monitor for any local recurrence.

With respect to complications, perforation occurred in one 

patient who underwent ESD. However, there were no perfo-

rations in the APC group. APC-related perforation is very rare, 

accounting for about 0.3% in one study.23 This is much lower 

than with ESD (1-6%).24-26 The perforation was caused by ex-

cessive tissue coagulation. Therefore, careful treatment with 

APC does not cause as much of a perforation compared with 
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ESD. We did not find any procedure-related bleeding during 

and immediately after APC. However, in six cases (5.3%) after 

ESD, there was an occurrence of bleeding.

In our study, APC showed to be more advantageous for gas-

tric adenoma compared with ESD, with respect to low admis-

sion rate, shorter duration of hospital stay, and low medical 

costs. The mean admission rate in the APC and ESD groups 

was 43.3% and 100.0%, respectively. The mean duration of 

hospital stay in the APC and ESD groups was 1.6 days and 5.8 

days, respectively. The duration of hospitalization for ESD pa-

tients was longer than usual (2-3 days). In recent years, hospi-

talization period for ESD is relatively short, but the hospital-

ization period for ESD in our hospital was relatively long to ob-

serve complications at the beginning of ESD. The mean medi-

cal costs for APC outpatient, APC inpatient, and ESD groups were 

292,842 won, 1,079,698 won, and 1,430,610 won, respectively. 

Moreover, it is noteworthy that there was no significant differ-

ence regarding the recurrence rate in the APC groups, on an 

outpatient and admission basis. In addition, no complication 

was observed in both groups. This suggests that APC is an ef-

fective and safe treatment modality for gastric adenoma on 

an outpatient basis. The APC group on an outpatient basis 

was shown to be five times more economical than ESD. 

Actually, some patients preferred APC to ESD due to hospital 

admission issues or economic considerations. Endoscopic 

resection remains technically difficult and cannot be per-

formed in some cases due to high risk of bleeding or perfo-

ration as well as due to non-lifting after submucosal saline 

injection. APC may be one alternative treatment that is less 

invasive for patients with high risk of ESD-related complications. 

Moreover, APC does not differ according to endoscopic 

experience. It shows equal therapeutic outcomes between 

experienced and non-experienced endoscopists. Therefore, 

non-experienced endoscopists could treat small gastric ad-

enomas that do not require a long training period, such as 

that required for ESD.11,21 

There are several limitations to this study. First, this was a 

single-center study with a limited number of patients. Second, 

the retrospective nature of this study may have resulted in a 

selection bias, which may have likely played a role in the 

choice of treatment modality (APC vs. ESD). In this study, 

there were more adenomas with larger size and with elevated 

type in the ESD group than in the APC group. There were more 

lesions on the lower-third location in the ESD group. Moreover, 

the proportion of high-grade dysplasia was higher in the ESD 

group than in the APC group. In addition, short follow-up dura-

tion may be another limitation. Further randomized prospective 

studies are necessary to confirm that APC is a more effective 

and reasonable treatment for gastric adenomas compared 

with ESD.

In conclusion, this study demonstrated that gastric adenoma 

can be safely treated by APC without serious complications. Due 

to its association with minimal hospital admission, low medical 

cost, and favorable outcomes, as well as very low complica-

tion rates, APC may be a good treatment option, especially for 

relatively small, flat adenomas. However, regular endoscopic 

follow-up is necessary to detect any residual or recurrent le-

sions, as it has been shown to have a relatively higher rate of 

local recurrence after APC.
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