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Key points
1. Blood-to-peritoneal glucose and lactate concentration differences reported for diagnosing septic peritonitis may not be useful in postceliotomy patients with closed-suction drains. (Szabo)
2.  9/ 14 cases with a positive bacterial culture on the pre-lavage sample had a reduced concentration of bacteria cultured from the post-lavage sample. In the absence of control cases, it is impossible to attribute these reductions to the lavage. (Swayne)
3. Change in pre- to post-lavage culture, single versus multiple types of bacteria, and selection of an appropriate empiric antimicrobial did not significantly affect survival or the need for subsequent surgery. (Swayne)
Questions
1. TRUE OR FALSE - In the study « Evaluation of postceliotomy peritoneal drain fluid volume, cytology, and blood-to-peritoneal fluid lactate and glucose differences in normal dogs », they showed that a blood-peritoneal fluid glucose difference > 20mg/dL and a blood-to-peritoneal lactate difference < - 2mmoL/L were reliable indicators of post-op septic peritonitis.
 
2. [bookmark: _GoBack]An aseptic inflammatory response should consist primarily of degenerate OR non degenerate neutrophils. What can the presence of degenerate neutrophils in the peritoneal fluid of all dogs in this study be related to?

3. In the study «Evaluating the effect of intraoperative peritoneal lavage on bacterial culture in dogs with suspected septic peritonitis», what was the most common source of septic peritonitis ?
a. Intestinal foreign body surgery
b. Intestinal biopsy
c. Ruptured intestinal neoplasia
d. Perforated intestinal ulcer

4. TRUE OR FALSE. In the same study, IOPL resulted in a decrease in the concentration of bacteria cultured from pre-lavage samples to post-lavage samples in all dogs.

5. TRUE OR FALSE. IOPL should be performed in cases of septic peritonitis because it is associated with a better survival rate. 


Questions & Answers
1. TRUE OR FALSE - In the study « Evaluation of postceliotomy peritoneal drain fluid volume, cytology, and blood-to-peritoneal fluid lactate and glucose differences in normal dogs », they showed that a blood-peritoneal fluid glucose difference > 20mg/dL and a blood-to-peritoneal lactate difference < - 2mmoL/L were reliable indicators of post-op septic peritonitis. After 4 days, blood-to-peritoneal glucose concentration differences were consistent with septic effusion in all dogs, and 70% of dogs had blood-to-peritoneal lactate concentration differences consistent with septic peritonitis. All dogs had degenerate neutrophils in peritoneal fluid throughout the study. Five peritoneal drain tips had positive bacterial cultures at the end of the study. Both intracellular and extracellular bacteria were observed in the peritoneal fluid of 4/5 dogs with positive cultures.

2. An aseptic inflammatory response should consist primarily of non degenerate neutrophils. What can the presence of degenerate neutrophils in the peritoneal fluid of all dogs in this study be related to?  The presence of degenerate neutrophils may be related in part to the presence of the drain inciting a localized peritonitis and should not be interpreted as an indicator of sepsis.

3. In the study «Evaluating the effect of intraoperative peritoneal lavage on bacterial culture in dogs with suspected septic peritonitis», what was the most common source of septic peritonitis ?
a. Intestinal foreign body surgery
b. Intestinal biopsy
c. Ruptured intestinal neoplasia
d. Perforated intestinal ulcer

4.  TRUE OR FALSE. In the same study, IOPL resulted in a decrease in the concentration of bacteria cultured from pre-lavage samples to post-lavage samples in all dogs.  14/33 cases (42%) had a positive pre-lavage culture. 9/14 dogs had a decrease in the concentration of bacteria grown from the post-lavage samples compared with the pre-lavage samples.

5. TRUE OR FALSE. IOPL should be performed in cases of septic peritonitis because it is associated with a better survival rate. There was no significant effect of the change in pre- to post-lavage culture on survival. 
Evaluation of postceliotomy peritoneal drain fluid volume, cytology, and blood-to-peritoneal fluid lactate and glucose differences in normal dogs
· The objective of this prospective study was to describe peritoneal drain fluid volume, fluid cytology, and blood-to-peritoneal fluid lactate and glucose concentration differences after exploratory celiotomy in normal dogs (n = 10 healthy beagle). After exploratory celiotomy, a peritoneal drain was placed, and peritoneal fluid volume was recorded every 6 hours for 7 days. Fluid was submitted for cytologic examination, and fluid and blood glucose and lactate concentrations were recorded every 12 hours. On day 7, drains were removed and drain tips submitted for aerobic bacterial culture. 
· After 4 days, blood-to-peritoneal glucose concentration differences were consistent with septic effusion in all dogs, and 70% of dogs had blood-to-peritoneal lactate concentration differences consistent with septic peritonitis. All dogs had degenerate neutrophils in peritoneal fluid throughout the study. Five peritoneal drain tips had positive bacterial cultures at the end of the study. Both intracellular and extracellular bacteria were ob-served in the peritoneal fluid of 4/5 dogs with positive cultures.
· Septic peritonitis is a life threatening condition requiring emergency surgical intervention. Mortality rates in dogs and cats range from 20% to 80% depending on the nature and severity of the peritonitis. The most common cause of septic peritonitis is disruption of the gastrointestinal tract and inoculation with endogenous bacteria.
· Dehiscence of intestinal biopsy or resection and anastomosis sites most commonly occurs between 3 and 5 days post-operatively during the lag phase of wound healing when the strength of the gastrointestinal incision is provided solely by the fibrin clot and closure material.
· Peritoneal fluid cytology may fail to identify intracellular bacteria if the patient is on antibiotic therapy, if the peritoneal fluid is sampled from a pocket distant to the gastro- intestinal wound, or if the slide is inadequately evaluated. A positive culture result from the peritoneal fluid is the gold standard for the diagnosis of septic peritonitis.
· A progressive increase in peritoneal fluid lactate concentration occurs in dogs with segmental bowel strangulation and likely results from anaerobic metabolism from both bacterial infection and tissue anoxia. A peritoneal fluid lactate concentration > 2.5mmol/L is 91% sensitive and 100% specific for diagnosis of septic peritonitis from peritoneal effusions obtained by abdominocentesis. A concentration difference of >20mg/dL between blood and peritoneal fluid glucose concentrations is 100% sensitive and 100% specific for a diagnosis of septic peritonitis in dogs (bacterial utilization of peritoneal fluid glucose  lower fluid glucose). A concentration difference between blood and peritoneal fluid lactate of < -2.0mmol/L is 63% sensitive and 100% specific.  
· The decreased peritoneal drain fluid glucose concentration could be because of red or white blood cell glucose uptake, and metabolism because peritoneal fluid was resident in the tubing between recordings.
· Peritoneal lactate concentration was more variable compared with glucose con- centration, but by day 4, 7/9 dogs with patent peritoneal drains had blood-to-peritoneal lactate concentration differences > –2 mmol/L.
· Mean drain fluid production was 2.8mL/kg on day 1. This initial high fluid production was likely because of residual saline solution in the peritoneal cavity. Within 24 hours, mean drain fluid volume decreased to 1.4mL/kg and steadily decreased to 0.6mL/kg by day 7.   Factors such as degree of local inflammation, omental interference, activity level, and drain position within the peritoneal space between recordings could have contrib- uted to the high variability in fluid volume.
· All dogs had degenerate neutrophils in their peritoneal fluid postoperatively. An aseptic inflammatory response should consist primarily of nondegenerate neutrophils. 

Evaluating the effect of intraoperative peritoneal lavage on bacterial culture in dogs with suspected septic peritonitis
· The objective of this pilot study was to evaluate the impact of IOPL on peritoneal fluid bacterial culture results in canine patients with suspected septic peritonitis.
· n = 33 ; samples of abdominal effusion were collected for aerobic and anaerobic bacterial culture at surgery, immediately upon entering the abdominal cavity (pre-lavage culture), and following surgical management of the underlying cause of peritonitis and peritoneal lavage but prior to closure of the abdomen (post-lavage culture).
· 14/33 (42%) had a positive pre-lavage culture. 9/14 dogs had a decrease in the concentra- tion of bacteria grown from the post-lavage samples compared with the pre-lavage samples (no control ; can’t be attributed to the lavage). 1/14 had no growth in the post-lavage sample. There was no significant difference between the 9 cases with a documented decrease in bacterial counts following lavage and the 5 cases with no change in bacterial concentration.
· All dogs with pancreatitis, bile peritonitis, and mesenteric abscess had negative pre-lavage bacterial cultures. A significantly greater number of cases with an intestinal source of contamination had a positive pre- lavage culture compared with other sources of contamination.
· 15 dogs had positive post-lavage samples (including 2 dogs with negative pre-lavage culture). No new isolates were identified in post-lavage cultures in cases with a positive pre-lavage culture.
· 11/33 dogs died or were euthanized. There was no difference in survival rate for dogs with positive pre-lavage bacterial culture (71%) versus those with a negative pre-lavage bacterial culture (63%). The survival rate for dogs with positive pre- and post-lavage cultures was 9/13 (69%). There was no significant difference between survival rates for the various sources of contamination. There was no significant difference in survival between dogs that had a decrease in the concentration of bacteria and dogs that had no change in the concentration of bacteria cultured. There was no association between survival and whether 1 versus multiple bacterial isolates were identified. 
· All dogs had received antimicrobials prescribed by the refer-ring veterinarian prior to admission and 25/33 dogs (76%) received additional antimicrobials following admission prior to intraoperative sampling for bacterial culture.
· ATB selected empirically prior to surgery was effective against the bacterial isolates in vitro in only 5/14 cases with a positive pre-lavage culture. Of these 5 dogs, 3 had a change in pre-lavage to post-lavage culture and none had a negative post-lavage culture. 6/9 that received inappropriate empirical antimicrobial survived and 3 were euthanized due to poor progression of their clinical condition post-operatively. There was no association between the selection of an appropriate empirical antimicrobial and survival.
· There was no association between a positive pre-lavage culture result and the need for subsequent surgery.  There was no association between the source of initial abdominal contamination and the need for subsequent surgery.  There was no association between the choice of an antimicrobial to which the bacteria were susceptible in vitro and the need for additional surgery.
· Survival was not affected by the source of bacteria, whether or not a change in the pre- to post-lavage cultures occurred, whether a single bacterial isolate or multiple isolates were cultured, whether or not the patients were administered appropriate empirical antimicrobials, and whether or not a second surgery was required.
· Previous retrospective studies report that E. coli and other Gram-negative bacteria (Bacteroides spp., Pasteurella mirabilis, Acinetobacter baumanii, and Klebsiella spp.) were most com-monly isolated in dogs with septic peritonitis. The bacteria isolated most commonly in the current study were: E. coli, followed by Enterococcus sp. then Klebsiella sp. and Bacteroides.
· The most common source of abdominal contamination is the gastrointestinal tract, often as a result of intestinal perforation due to foreign bodies, administration of NSAIDs, neoplasia, or dehiscence of previous surgical sites. Other sources of contamination leading to septic peritonitis include the biliary tract, the urogenital tract, less commonly external perforating trauma or pancreatitis, and in rare cases, the cause may be idiopathic.
· Confirming a diagnosis of septic peritonitis is typically based on 1 of the following criteria: cytological evidence of bacteria in the abdominal effusion sample, surgical or postmortem findings that confirm the rupture of a contaminated viscus (typically intestine) with or without evidence of serosal inflammation, or a positive bacterial culture. 
·  Although IOPL is stated to be important when treating septic peritonitis no veterinary study has evaluated the efficacy of lavage on clearance of bacteria from the peritoneal cavity in clinical septic peritonitis and its effect on survival.  IOPL is thought to remove gross contamination and to dilute the contaminants, but lavage also removes inflammatory mediators and other components of the normal peritoneal defense mechanisms including immune cells. Lavage may spread localized peritonitis; however, the normal intraperitoneal circulation rapidly disseminates contaminants regardless of lavage and lavage reduces the level of contamination that could otherwise be spread throughout the abdominal cavity.
· IOPL is controversial in human abdominal surgery. In humans less than 10 L of saline solution decreased bacterial counts in diluted peritoneal fluid but did not reduce postoperative infectious complications. Another study determined that more than 21 L of sterile saline should be used to treat human patients with septic peritonitis . A significant decrease in the number of infectious complications was noted with a larger lavage volume (63% for  < 8.5 L versus 11% for 21 L). Another study reported that a mean of 25 L significantly reduced infectious complications. Although a large volume of lavage fluid is indicated, a specific dose in mL/kg body weight has not been determined.
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