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15Background: Although surgical intervention is the favorable treatmentmodality for perforated peptic ulcer, non-
16surgical treatment is another option. The aim of this study is to analyze the results of conservative treatment for
17perforated peptic ulcer.
18Methods:Between2003 and 2014, 403patientswere admitted to our hospital for perforatedpeptic ulcer, and 383
19patients underwent surgery, whereas 20 were allocated to conservative treatment. The results of nonsurgical in-
20tervention in these patients were analyzed retrospectively.
21Results: The overall mortality rate of conservative treatment was 40%. Eleven patients remained hospitalized less
22than 2 weeks; among them, patients with a high (≥IV) American Society of Anesthesiologists class at admission
23had higher mortality than those with a low (b IV) American Society of Anesthesiologists class (83.3% vs 0%, P =
24.015). However, when patients remained hospitalized longer than 2 weeks, the mortality rates did not differ be-
25tween patients with the low and high American Society of Anesthesiologists classes. Eight patients presented
26with a high American Society of Anesthesiologists class, of which 3 received early enteral feeding, and all of
27them survived. In contrast, the survival of patientswithout early enteral feedingwas 0%, suggesting that early en-
28teral feeding improved survival of patients with the high American Society of Anesthesiologists class (P= .018).
29Conclusions: A higher American Society of Anesthesiologists class correlated with mortality in patients undergo-
30ing conservative treatment during the first 2 weeks of hospitalization. Early enteral feeding might improve the
31outcome of conservative treatment in patients with high American Society of Anesthesiologists class.

32 © 2016 Published by Elsevier Inc.

33 1. Introduction

34 In the past century, peptic ulcer disease was a common health prob-
35 lem. Since histamine-2 receptor (H-2) blockers and proton pump inhib-
36 itors (PPIs) were introduced in the 1970s [1,2], these antisecretory
37 drugs have played an important role in the treatment of peptic ulcer dis-
38 ease, according to the principle of “no acid, no ulcer” [3]. In addition,
39 Marshall and Warren [4] and discovered Helicobacter pylori (H. pylori)
40 in 1982 and proved the crucial involvement of this pathogen in the de-
41 velopment of peptic ulcers. Furthermore, the eradication of H. pylori re-
42 duces the recurrence of peptic ulcer [5]. Because of the aforementioned
43 findings and advancements, the incidence of uncomplicated peptic

44ulcer has declined [6,7]. However, the incidence of perforated peptic
45ulcer (PPU) has remained unchanged in the past decades [7–9]. It may
46be that the increased use of nonsteroidal anti-inflammatory drugs or as-
47pirin in elderly patients increased the risk of PPU [10,11].
48Perforated peptic ulcer is an emergent condition, and surgical inter-
49vention is the preferred therapeutic treatmentmodality [12,13]. At first,
50broad-spectrum antibiotics should be administered intravenously, and
51then simple closure, omental patch repair, or laparoscopic treatment is
52performed in most patients, followed by antisecretory treatment and
53H. pylori eradication, if indicated [13–15]. The mortality rate ranges be-
54tween 4% and 30% [7]. When patients are unsuitable for surgical repair,
55nonsurgical treatment involving fasting, nasogastric tube suction, intra-
56venous broad-spectrum antibiotics, and antisecretory therapy is anoth-
57er option for PPU [16–20]. In 1946, Taylor [20] first reported the results
58of conservative treatment for PPU, which yielded promising results,
59with 11% mortality rate after conservative treatment for perforated du-
60odenal ulcers. In addition, in 1989, Crofts et al [21] reported a random-
61ized trial in which similar outcomes were reported for nonsurgical
62treatment and emergency surgery, and the mortality rate was 5% in
63both groups. Gul et al [17] reported an overall mortality rate of 3% in
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64 patients with perforated duodenal ulcer managed conservatively. How-
65 ever, these results are not widely accepted. In 1971, Cohen et al [22] re-
66 ported their experience in themanagement of 852 patients with PPU, in
67 which 87 patients received conservative treatment only, and their mor-
68 tality rate was 100%, which was significantly higher than the 9% in the
69 operative treatment group in the same study. The reason for this huge
70 difference in mortality rates between conservative and operative treat-
71 ments in previous studies may be selection bias, and in such studies,
72 only patients with a low risk were recruited. Further, in those studies,
73 patients managed conservatively would be switched to surgical treat-
74 ment immediately if the former treatment was unsuccessful.
75 In 1987, Boey et al [13,23] reported that the major medical illness,
76 preoperative shock, and prolonged perforation (over 24 hours) are
77 risk factors for patients with perforated duodenal ulcer and can predict
78 the outcome of surgical treatment accurately. Kocer et al also showed
79 that old age, delayed surgery, presence of shock, high American Society
80 of Anesthesiologists (ASA) class, and definitive surgery are poor prog-
81 nostic factors for patients undergoing emergency surgery for PPU [7].
82 Larkin et al [24] performed a retrospective study of patients undergoing
83 conservative treatment and reported that themortality rates of patients
84 with perforated duodenal ulcers were lower in the groupwith ASA clas-
85 ses I-III than in the groupwith ASA classes IV-V (0% vs 52.9%). The above
86 reports suggest that prognostic factors are crucial for the outcome of
87 both surgical and nonsurgical treatment of patients with PPU.
88 In this study, we aimed to retrospectively analyze the results of con-
89 servative treatment in patients undergoing nonsurgical treatment for
90 PPU in a teaching hospital. The clinical characteristics of our patients
91 were first examined, and subsequently, we analyzed the putative prog-
92 nostic factors and determinedwhether these factors were important for
93 the entire course of conservative treatment.

94 2. Materials and methods

95 2.1. Patients

96 In this retrospective study, medical records of patients who present-
97 ed to Tri-Service General Hospital with PPU, during a 10-year period be-
98 tween January 2003 and February 2014, were reviewed. The diagnosis
99 of PPU was based on radiological (chest radiography or computed to-
100 mography scans), endoscopic, or operative findings. This study focused
101 on patients who did not undergo surgical intervention for PPU. Patient
102 age, sex, ASA class, Acute Physiology and Chronic Health Evaluation II
103 (APACHE II) score, clinical presentation, management mode, mortality,
104 and duration of hospital stay of these patients were analyzed. Nonsurgi-
105 cal treatment of these patientswith PPU consisted of fasting, nasogastric
106 tube suction, intravenous fluids, intravenous broad-spectrum antibi-
107 otics, and antisecretory therapywith PPIs. Somepatients underwent en-
108 doscopic placement of enteral feeding tubes, which bypassed the
109 perforated site [25–27] and received early enteral feeding before the
110 PPU healed (Fig. 1). Patients undergoing conservative treatment were
111 categorized into 2 groups according to the duration of hospital stay (≥
112 or b15 days). The mortality rate of these patients in the 2 groups was
113 calculated. The study was approved by the institutional review board
114 of Tri-Service General Hospital.

115 2.2. Statistical analysis

116 All data were presented as median and range for continuous vari-
117 ables or number and percentage for categorical variables. Statistical
118 analysis was performed using SPSS statistics software, version 18 (IBM
119 Co, Somers, New York). Continuous variables were compared using
120 Mann-Whitney U tests, and categorical variables were compared using
121 Fisher exact test. All reported P were 2-tailed, and P b .05 was consid-
122 ered significant.

1233. Results

1243.1. The clinical features of PPU in patients who did not undergo surgical
125intervention

126During 2003-2014, 403 patients were admitted to the Tri-Service
127General Hospital for PPU. Three hundred eighty-three patients
128underwent surgery, whereas 20 patients (median age, 74 years; range,
12931-99) received conservative treatment because they were unsuitable
130or unwilling to undergo surgery. Five patients were men, and 15 were
131women. Fourteen patients had shock index (heart rate/systolic blood
132pressure) b1 at admission.MedianASA classwas III (range, I-V).Median
133APACHE II score was 10.5 (range, 5-46). Median duration of hospital
134stay was 14 days (range, 1-78). Of 20 patients, 8 died of sepsis with
135multiple-organ dysfunction, and the overall mortality rate of conserva-
136tive treatment was 40%. Patients were divided into 2 groups according
137to the duration of hospital stay (≥ or b15 days), and 9 patients remained
138hospitalized longer than 2 weeks (Table 1). There was no difference in
139age, ASA class, and APACHE II score between these 2 groups. There
140was no significant difference in the percentage of patients with clinical
141improvement after conservative treatment for 12 hours between
142these 2 groups. Female sex predominated in both groups. The propor-
143tion of shock index 1 or higher at admission was higher in patients
144with lengths of hospital stays shorter than 2 weeks than in patients
145with lengths of hospital stay longer than 2 weeks (45.5% vs 11.1%);
146however, the difference in these values was not significant (P = .16).
147Similarly, mortality rates were higher in patients with shorter hospital

Fig. 1. Plain abdominal radiograph showing the enteral feeding.

t1:1Table 1
t1:2Clinical characteristics of patients with PPU according to the duration of hospital stay

t1:3Hospital stay
b15 d

Hospital stay
≥15 d

P

t1:4No. 11 9
t1:5Median age (range) 74 (48-99) 74 (31-97) .94
t1:6Gender (male/female) 2/9 3/6 .62
t1:7Shock index ≥1 at admission, no. (%) 5 (45.5) 1 (11.1) .16
t1:8Median ASA class (range) III (II-V) III (I-IV) .19
t1:9Median APACHE II score (range) 14 (5-46) 10 (7-23) .37
t1:10With clinical improvement in 12 h, no. (%) 5 (45.5) 3 (33.3) .67
t1:11Mortality, no. (%) 6 (54.5) 2 (22.2) .19
t1:12Median hospital stay (range) 8 (1-14) 34 (15-78) b .001

t1:13Abbreviations: Shock index, heart rate (min)/systolic blood pressure (mm Hg).
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