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ABSTRACT 

 
Reperforation after gastric perforation repair is a complication which increases the rate of morbidity and mortality in gastric 

perforation. The lack of ability of the tissue to use oxygen in septic condition causes anaerobic cellular metabolism and 
furthermore it will cause failure in closing the perforation. The production of anaerobic metabolism is lactic acid which can be 

measured from the blood. The aim of this study is to determine the cut-off point of blood lactate level as a predictor of 

reperforation after repairing gastric perforation. Forty-six patients diagnosed as gastric perforation, who were repaired in Dr 

Soetomo Hospital from October 2014 to October 2015 were recruited as samples. Serum lactate was taken one hour before 
repairing the perforation. After being repaired, the patients were observed until the 14th day to evaluate whether any 

reperforation would occur or not . The design of this research was cross-sectional, analytic observational. The data was analyzed 

using independent t-test and ROC for obtaining the cut-off point as a predictor of the reperforation after the gastric perforation 

was repaired. There was a significant difference in the mean of lactate level in the group with reperforation compared with that of 
the non-reperforation group, that is as big as 3.74±0.59 mmol/L and 2.60±0.76 mmol/L. Using ROC curve analysis, there was the 

cut-off point of lactate level for reperforation 3.35 mmol/L, with sensitivity 92.9%, specificity 84.4%, positive predictive value 

72% and negative predictive Value 96.4%, accuracy 87.0% and in the AUC value 0.902. 
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ABSTRAK 

 

Reperforation setelah perbaikan perforasi lambung adalah komplikasi yang meningkatkan tingkat morbiditas dan mortalitas pada 

perforasi lambung. Kurangnya kemampuan jaringan untuk menggunakan oksigen dalam kondisi septik menyebabkan 
metabolisme seluler anaerob dan selanjutnya akan menyebabkan kegagalan dalam menutup perforasi. Produksi metabolisme 

anaerob adalah asam laktat yang dapat diukur dari darah. Tujuan dari penelitian ini adalah untuk menentukan titik batas level 

laktat darah sebagai prediktor reperforasi setelah memperbaiki perforasi lambung. Empat puluh enam pasien yang didiagnosis 

sebagai perforasi lambung, yang diperbaiki di Rumah Sakit Dr Soetomo dari Oktober 2014 hingga Oktober 2015 direkrut sebagai 
sampel. Serum laktat diambil satu jam sebelum memperbaiki perforasi. Setelah diperbaiki, pasien diamati sampai hari ke-14 

untuk mengevaluasi apakah akan terjadi reperforasi atau tidak. Desain penelitian ini adalah cross-sectional, analitik 

observasional. Data dianalisis menggunakan independent t-test dan ROC untuk mendapatkan cut-off point sebagai prediktor 

reperforation setelah perforasi lambung diperbaiki. Ada perbedaan yang signifikan dalam rata-rata tingkat laktat dalam 
kelompok dengan reperforation dibandingkan dengan yang dari kelompok non-reperforation, yaitu sebesar 3,74 ± 0,59 mmol/L 

dan 2,60 ± 0,76 mmol/L. Menggunakan analisis kurva ROC, ada titik cut-off level laktat untuk reperforation 3,35 mmol/L, dengan 

sensitivitas 92,9%, spesifisitas 84,4%, nilai prediksi positif 72% dan nilai prediksi negatif 96,4%, akurasi 87,0% dan dalam AUC 

nilai 0,902. 
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INTRODUCTION 

 

Reperforation after gastric perforation repair is a 

complication which increases the rate of morbidity and 

mortality in generalized peritonitis patients caused by 

gastric perforation. The mortality rate is 27% when 

there is no reperforation after repair (Hemmat & Alireza 

2011) , however the mortality rate will increase another 

29.4% higher if it is reperforated (Moller & Hylander 

2008). This condition is caused by the leakage of gastric 

content into the peritoneal cavity and it will followed by 

generalized peritonitis, sepsis and septic shock 
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eventually (Hyman et al 2009, Wagner & Egger 2003). 

It needs an objective parameter as a predictor to 

determine the cut-off point for the possibility of 

reperforation after repairing gastric perforation. In 

septic condition there is a defect in cellular oxygen 

utilization, anaerobic metabolism occur and blood 

lactate level will increase as a result. The anaerob 

condition in the tissue causes disruption in the tissue 

regeneration after repairing gastric perforation and as 

the result, it will cause reperforation (Chung & 

Vishalkumar 2017). It is questionable that serum lactate 

can be used as a predictor factor for a surgeon for 

making decision whether the gastric perforation in 

septic condition should be repaired or not. In septic 

shock condition it is risky for the surgeon to repair the 

gastric perforation because it will become reperforated, 

instead the surgeon just only makes a minimal surgery 

by inserting a tube to drain and decompress the 

abdominal cavity. Lactate can be used as a marker of 

global tissue ischemia and the increase level in serum is 

also in line with the level of the intestinal hypoperfusion 

(Lee & Suk An 2016, Hirst et al 2013). Lactate is also 

used in Surviving Sepsis Campaign as an indicator of 

the adequacy of resuscitation in management of sepsis 

(Su & Won 2016). Furthermore, lactate serum can be 

used to measure the severity of sepsis, the severity of 

organ failure, the length of stay of septic patients and as 

the mortality predictor (Lee & Suk An 2016, Glatter & 

Winters 2009). 

 

 

MATERIALS AND METHODS 

 

Forty six patients diagnosed as gastric perforation and 

was operated who came to Dr. Soetomo Hospital from 

October 2014 to October 2015 were recuited as 

samples, samples were taken consequtively in one year. 

Serum lactate was taken one hour before repairing the 

perforation. After being repaired, the patients were 

observed until the 14th day to evaluate whether any 

reperforation would occur or not. The design of this 

research was cross-sectional analitic observational 

study, the data was analyzed using independent t-test, 

cross tabulation analysis and ROC for obtaining the cut-

off point as a predictor of the reperforation after the 

gastric perforation was repaired. The inclusion criteria 

in this study were age between 20-80 years, gastric 

perforation are located on the anterior wall, caused by 

peptic ulcer disease, BMI =18.5 kg/m2, no systemic 

diseases, which influence the lactate metabolism, and 

repairing gastric perforation using the standard Cellan-

Jones technique. Whereas, the exclusion criteria were 

reperforated patients who refused to be reoperated and 

the initial biopsy from the edge of the perforation was 

malignancy. 

 

RESULTS 

 

Between October 2014 and October 2015, 46 patients 

diagnosed with generalized peritonitis caused by gastric 

ulcer perforation repaired using Cellan-Jones technique 

were included in this study. There were 40 male 

(87.0%) and 6 female (13.0%) (Table 1). 

 

Gender and age 

 

Table 1. Gender 

 
Gender Frequency % 

Male 40 87.0 

Female 6 13.0 

Total 46 100.0 

 

The median age was 60.46 ±10,10 years (range: 40-80 

years). The age of male patients was 60.28±10.39 and 

female was 61.67±8.66 (table 2) 

 

Tabel 2. Age of patients gastric perforation 

 
Gender n x  SD Min - Max 

Male 40 60.28  10.39 40 - 80 

Female 6 61.67  8.66 53 - 77 

Total 46 60.46  10.10 40 - 80 

 

Out of 46 patients, reperforation occurs in 32 (69.6%) 

patients, non-reperforation in 14 (30.4%) patients (table 

3) 

 

Reperforation case 

 

Tabel 3. Frequency of reperforation 

 
Reperforation Frequency % 

Non-reperforation 32 69.6 

Reperforation 14 30.4 

Total 46 100.0 

 

Onset of reperforation 

 

Median onset of reperforation was detected on day-5, 

the earliest was detected on day-4 and the latest on day-

8 (table 4) 

 

Tabel 4. Onset of reperforation 

 
Onset of reperforation Frequency % 

Day-4 4 28.6 

Day-5 4 28.6 

Day-6 5 35.7 

Day-8 1 7.1 

Total 14 100.0 
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Level of lactate 

 

Mean of lactate level patients with gastric perforation in 

this study were 2.92 + 0.90 mmol/L. The lowest of 

lactate level was 1.2 mmol/L and the highest 4.4 

mmol/L, Mean of lactate level in non-reperforation case 

was 2.60 + 0.76 mmol/L and in reperforation case 3.74 

+ 0.59 mmol/L (Table 5). 

 

Using independent t-test, there was significant 

difference between lactate level in patients with 

reperforation compared with that of non-reperforation 

patients (p=0.000). With ROC curve analysis, the cut-

off point of lactate level for reperforation was 3.35 

mmol/L with AUC area 0.902 (Fig. 1). 

 

 
 

Fig. 1. ROC analysis between lactate level and 

reperforation. 

 

Based on the cut off point obtained (3.35 mmol/L), the 

distribution of prediction of reperforation compared 

with non-reperforation as stated on Table 6. 

 

Based on tabel 6 above, the diagnostic value of lactate 

level with the cut off 3.35 mml/L as follow: sensitivity 

= 92.9%, specificity = 84.4%, positive predictive value 

= 72.2%, negative predictive value = 96.4%, likelihood 

ratio (+) = 5.955, likelihood ratio (-) = 0.084, and 

accuracy = 87.0%. 

 

 

DISCUSSION  

 

In this study BMI (Body Mass Index) was determined 

obove or equal to 18.5 kg/m2, it was aimed to avoid the 

disturbance of post-repaired wound healing in 

undernutrition patients (Molnar et al 2014). The 

patinents who have systemic disease were also not 

included in this study because the disease influenced the 

wound healing process and lactate metabolism (Thomas 

& Cathy 2011). Gastric perforation caused by 

malignancy was excluded from this study because of the 

changes of wound healing process in malignancy 

(Howard et al 2004). In perforated gastric ulcer 

perforation, leakage of gastric content into the 

peritoneal cavity causes generalized peritonitis, sepsis 

and furthermore septic shock if it is not treated perfectly 

(Hyman et al 2009) (Wagner & Egger 2003) . The lack 

ability of the tissue to use oxygen in septic condition 

makes the tissue healing process of the just-repaired 

perforated wound will be interfered, it is at risk for post 

operative reperforation (Sommer & 2013).  

 

Tabel 5. Mean of lactate level in reperforation case 

 
Reperforation n x  SD  

(mmol/L) 

Min - Max 
(mmol/L) 

p 

Non-reperforation 32 2.60  0.76 1.2 - 4.2 

0.000 Reperforation 14 3.74  0.59 2.1 - 4.4 

Total 46 2.92  0.90 1.2 - 4.4 

 

 

Tabel 6. Cut off point of lactate level 3.35 mmol/L and prediction of reperforation 

 

Prediction 
Reperforation case 

Total 
Reperforation Non-reperforation 

*Reperforation  (Lactate 

≥3.35 mmol/L) 
13 5 18 

*Non-reperforation (Lactate 

<3.35 mmol/L) 
1 27 28 

*Total 14 32 46 
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The increase of serum lactate level is the sign of tissue 

hypoxia, and it can be used as a marker to predict the 

success rate of the tissue repair (Bakker et al 2000) 

(Marik & Bellomo 2013). The mortality rate is 27% 

when there is no reperforation after repair (Hemmat & 

Alireza 2011), however the mortality rate will increase 

another 29.4% higher if it is reperforated (Møller & 

Hylander 2008). So, the surgeon needs a decision 

whether the gastric perforation in septic condition 

should be directly repaired or not, because it will 

become reperforated because of the impaired tissue 

healing, instead the surgeon just only makes a minimal 

surgery by inserting a tube to drain and decompress the 

abdominal cavity while waiting the resuscitation 

process.  

 

The repair of perforated gastric ulcer in this study used 

omental-patch repair method with omentopexy 

technique (Cellan-Jones technique). Three or 4 

seromuscolar stitches were passed through the normal 

tissue at both sides of the perforated hole, without 

pulling both sides closer, omentum together with its 

pedicle was used as a graft and plug the hole, and then 

the stitches from both sides were knotted together 

without tension to keep the omentum being in place 

(Mariëtta et al 2010) (Cellan-Jones 1929). Nasogastric 

tube was maintained after repairing to prevent gastric 

dilatation (Tanguy et al 2007). The role of omentum in 

this case was to stimulate fibrin formation, then 

collagen tissue will be formed closing the perforation 

hole permanently (Sommer et al 2013). The third 

generation of cephalosporin and proton pump inhibitor 

were given in all the cases beginning preoperatively. 

There was a significant difference in the mean of the 

lactate level in the group with reperforation compared 

with that of the non-reperforation group, that is as big as 

3.74±0.59 mmol/L and 2.60±0.76 mmol/L. Using ROC 

curve analysis, there was the cut-off point of lactate 

level for reperforation 3.35 mmol/L, with sensitivity 

92.9%, specificity 84.4%, positive predictive value 72% 

and negative predictive Value 96.4%, accuracy 87.0% 

and in the AUC value 0.902. 

 

 

CONCLUSION 

 

There was a significant difference in the mean of the 

lactate level in the group with reperforation compared 

with that of non-reperforation group, that was as big as 

3.74±0.59 mmol/L and 2.60±0.76 mmol/L. The cut-off 

point of lactate level 3.35 mmol/L as a predictor factor 

for reperforation after repairing gastric perforation, with 

sensitivity 92.9%, specificity 84.4%, positive predictive 

value 72.2% and negative predictive value 96.4% and 

accuracy 87.0%. 
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