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Early detection of anastomotic leakage by intramucosal pH monitoring
in esophageal substitute after esophagectomy

Syuichi Kashihara, Yoshihisa Watanabe, Masayoshi Okada
Department of Surgery, Division II, Kobe University, Kobe, Japan

Anastomotic leakage after esophagectomy develops more frequently than other gas-
trointestinal operations. There are some factors causing anastomotic leakage, including
malnutrition, tension of the anastomotic site and poor blood perfusion of the esophageal
substitute. The aim of this study is to analyze the blood perfusion of the esophageal substi-
tute using a tonometer after operation and to see if the intramucosal pH(pHi) could predict
impairment of healing of the anastomosis.

This study consists of both clinical and experimental studies. Clinical studies : 21 pa-
tients who had squamous cell carcinoma of the esophagus undergoing esophagectomy
and replacement with gastrointestinal substitute were employed. A tonometer was in-
serted into the esophageal substitute and a silicone balloon of tonometer placed at 5cm
anal side of the anastomotic line. pHi were measured in six points (just after operation,
postoperative 3, 6, 12, 24 and 48 hours). In 12 patients pHi was above 7.20 at all 6 points
and none of them developed anastomotic leakage. In 9 patients a pHi was dropped below
7.20 at one or a few points and 4 of them developed minor anastomotic leakage. It is
statistically significant (chi-square analysis p<0.05).

Experimental study : 12 mongrel dogs was used. 4 types (Type I (low perfusion model),
Type 1I (arterial occlusion model), III (venous occlusion model), IV (venous congestion
model)) of intestinal low perfusion model were employed using a jejunal segment. One
hour after complete ligation of segmental mesenteric artery or vein, pHi in jejunal mucosa
decreased below 7.0 in Type II and Type III model. In Type I model, when tissue blood
perfusion volume decreased to 60% of the control, jejunal pHi dropped below 7.2. In
Type IV model, jejunal pHi were lower than 7.2 when mesenteric venous pressure el-
evated above 20 cmH20.

Conclusions 1) The decrease of pHi lower than 7.2 is an early warning of anastomotic
leakage. 2)The decrease of pHi below 7.0 in esophageal substitute suggests insufficient

blood flow, resulting in ischemia-induced anastomotic break down.



