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KNOWLEDGE SUMMARY
PICO question
In dogs with gastrointestinal foreign-body obstruction undergoing surgical correction, is the mortality rate in
the perioperative period for those receiving resection and anastomosis higher, lower, or equivalent to those
receiving an enterotomy?

Clinical bottom line
Category of research question
Outcome
The number and type of study designs reviewed
Four retrospective studies were reviewed
Strength of evidence
Weak
Outcomes reported
It would appear that the mortality rate for resection and anastomosis for the purpose of foreign-body
removal is higher than that of enterotomies performed for the same reason
Conclusion
There is insufficient evidence directly comparing enterotomies with resection and anastomoses in foreignbody obstructions to definitively state that the mortality rate is higher among resection and anastomosis
procedures

How to apply this evidence in practice
The application of evidence into practice should take into account multiple factors, not limited to: individual
clinical expertise, patient’s circumstances and owners’ values, country, location or clinic where you work, the
individual case in front of you, the availability of therapies and resources.
Knowledge Summaries are a resource to help reinforce or inform decision making. They do not override the
responsibility or judgement of the practitioner to do what is best for the animal in their care.

Clinical Scenario
A foreign-body obstruction is diagnosed in a canine patient. An owner wishes to wait longer to decide to go to
surgery risking additional intestinal damage. The owner wants to know if a resection and anastomosis became
necessary instead of an enterotomy, would the risk of death increase.

The evidence
The available evidence is exclusively retrospective clinical studies. Therefore, they suffer from inherent
retrospective bias. There are no studies that aim to specifically compare mortality rates between enterotomies
and resection and anastomoses in dogs whose indication for surgery is foreign-body obstruction. Many studies
found relevant to the subject of the PICO question do not separate the reported data in a way that maintains
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direct relevance to the PICO question. Therefore, the studies all had small sample sizes relating specifically to
mortality rates pertaining to foreign-body obstructions. Studies directly comparing mortality rate between
enterotomy and resection and anastomoses procedures for foreign-body removal in dogs would be valuable.

Summary of the evidence
1. Habenbacher et al. (2019)
Population: Dogs and cats receiving enterotomies or intestinal resection and
anastomosis over a 5 year period.
Sample size: 135 dogs; 85 cats.
Intervention details:

•

•

Medical records of dogs and cats undergoing enterotomies
or resection and anastomosis over a 5 year period at a single
institution were reviewed.
Pre-, peri-, and postoperative factors were documented to
evaluate influence on clinical outcomes of animals
undergoing enterotomies versus those undergoing resection
and anastomosis procedures.

Study design: Retrospective study.
Outcome studied:

•

•

•

•

Preoperative factors: signalment, duration of clinical signs
before presentation, basic bloodwork values, presence of
preoperative peritonitis, preoperative medical treatments
administered.
Perioperative factors: Intestinal region affected, number of
surgical incisions, surgical procedure and additional
procedures performed, surgeon experience, perioperative
therapies administered, adverse anesthetic events, final
cause for surgery, closure technique, feeding tube
placement.
Postoperative factors: Duration of hospitalisation, need of
intensive care, type and duration of postoperative
medication, basic bloodwork values, complications,
requirement of revision surgery, follow-up, clinical outcome.
Comparison of pre, post and perioperative factors in
patients receiving enterotomies and resection and
anastomosis procedures to determine influence on clinical
outcome.

Main findings: Intestinal anastomosis is associated with a higher mean probability
(relevant to PICO question): of death than enterotomy with a diagnosis of intestinal foreign
body.
Limitations: Retrospective study.

2. Rosenbaum et al. (2016)
Population: Dogs that underwent intestinal resection and anastomosis using
disposable skin staples from 2000–2014.
Sample size: 63 dogs.
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Intervention details: Medical records of all dogs that underwent intestinal resection and
anastomosis using disposable staples at two separate specialty
referral hospitals were reviewed.
Study design: Retrospective study.
Outcome studied:

•

•

•

Mortality associated with certain variables in dogs
undergoing intestinal resection and anastomosis performed
with the use of disposable skin staples.
Variables evaluated; sex, body weight, breed, duration of
hospital stay, indication for surgery, location of resection
and anastomosis, number of surgical procedures performed,
evidence of presence of peritonitis at the time of surgery,
whether surgeon was residency trained, dehiscence,
mortality.
Mortality was defined as those who died or were euthanised
within a 10 day follow-up period.

Main findings: Of the dogs whose indication for surgery was a diagnosis of foreign
(relevant to PICO question): body, 18/19 survived and one dog died.
Limitations: Retrospective study.
3. Strelchik et al. (2019)
Population: Client-owned dogs with intestinal foreign bodies treated with
enterotomy between November 2001–September 2017.
Sample size: 247 dogs.
Intervention details: Medical records were searched for dogs that underwent enterotomy
for removal of intestinal foreign bodies from November 2001–
September 2017 at veterinary institution 1, and from June 2005–
September 2017 at veterinary institution 2.
Study design: Retrospective study.
Outcome studied:

•

•

•
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Preoperative data evaluated for risk of dehiscence:
signalment, body weight, body condition score, previous
gastrointestinal surgery, pervious or current NSAID or
corticosteroid treatment, presence of preoperative
peritonitis, reported comorbidities, and preoperative
bloodwork when available.
Intraoperative data evaluated for risk of dehiscence: date
and duration of procedure, whether surgery was performed
after hours, total duration of surgery and general
anesthesia, frequency and duration of intraoperative
hypotension, suture material and pattern, whether or not
concurrent gastrotomy was performed, type of foreign body,
other concurrent surgical procedures performed, any
abnormal findings during exploratory surgery.
Postoperative data evaluated for risk of dehiscence:
occurrence of intestinal dehiscence, survival to hospital
discharge, duration of hospitalization, treatment with
NSAIDs or corticosteroids, date of last follow-up, occurrence
of any surgery related complications.
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Main findings: 2/247 (0.8%) dogs did not survive to hospital discharge.
(relevant to PICO question):
Limitations: Retrospective study.
4. Ralphs et al. (2003)
Population: All dogs and cats that underwent intestinal resection and
anastomosis from 1991–2000 at the University of Minnesota
teaching hospital.
Sample size: 90 and 25 cats.
Intervention details:

•

•

Medical records for all dogs and cats that underwent
intestinal resection and anastomosis from 1991–2000 at the
University of Minnesota teaching hospital were reviewed.
Data on preoperative, intraoperative, and postoperative
parameters were recorded.

Study design: Retrospective study.
Outcome studied:

•

•

•

Main findings:
(relevant to PICO question):

•
•

•

Preoperative factors evaluated as risk factors for dehiscence:
Species, breed, age, sex, body weight, initial compliant,
duration of anorexia prior to surgery, steroid admission prior
to surgery, whether there was evidence for peritonitis prior
to surgery, White Blood Cell count (WBC) with or without
left shift, platelet count, serum albumin, indication for
surgery.
Intraoperative factors evaluated as risk factors for
dehiscence: Segment of bowel resected, surgeon
experience, suture pattern, anesthesia and surgery time.
Postoperative factors evaluated as risk factors for
dehiscence: Duration of hospitalisation, whether patient ate
the day after surgery, whether supplemental alimentation
was provided, blood products administered, patient death
as result of perioperative complications, confirmation of
intestinal anastomotic leakage and how long leakage
occurred after surgery if applicable.
38/90 (40%) underwent intestinal resection and anastomosis
surgery because of a foreign body.
Anastomotic leakage occurred in 10/38 (26%) dogs that
underwent intestinal resection and anastomosis due to a
foreign body and 3/52 (6%) of dogs with resection and
anastomosis for other reasons.
Development of anastomotic leakage significantly impacted
outcome. 11/13 (85%) of the leakage group died, compared
to 8/77 (10%) mortality in the non-leakage group.

Limitations: Retrospective study.

Appraisal, application and reflection
It has been presumed that resection and anastomosis procedures are associated with a higher mortality rate
than enterotomy, which is regarded as a simpler procedure. Time of obstruction prior to surgery is a possible
factor that contributes to the damage done by obstruction and therefore the decision of which procedure is
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indicated. When discussing options with clients regarding intestinal foreign-body treatment, it is important to
be able to communicate risks when offering treatment options.
Habenbacher et al. (2019) found that resection and anastomosis was associated with a higher probability of
death than enterotomy when removing foreign bodies. Rosenbaum et al. (2016) found that of the dogs whose
indication for surgery was foreign-body obstruction, 1/19 died. Strelchick et al. (2019) found that 2/247 (0.8%)
of dogs with foreign bodies undergoing enterotomies died. Ralphs et al. (2003) found that 10/38 (26%) of the
dogs that underwent resection and anastomosis procedures for foreign bodies had an anastomotic leakage
which was significantly higher than any other cause for intestinal surgery, and that anastomotic leakage
significantly impacts outcome. Based on these papers that are all retrospective, and only one with a direct
comparison of enterotomy and resection and anastomosis, there is weak evidence that resection and
anastomosis has a higher probability of death, but actual death rates cannot be compared.
This search did not produce many papers that specifically and directly report mortality as an outcome, as well
as clearly separating foreign-body obstruction as a cause for surgery, and make a clear distinction of which
populations within their sample size received a resection and anastomosis versus an enterotomy. These
specifics significantly narrowed the scope of studies included within the very specific PICO question. However,
the authors acknowledge that there are factors impacting mortality that are not within the scope of this PICO
question.
Dehiscence was identified as a risk factor for mortality. Snowden et al. (2016) found that of dogs receiving a
stapled functional end-to-end anastomosis, there was an overall mortality rate of 5/6 (83%), compared to a
mortality rate of 10/47 (21%) for those who did not have dehiscence. This study, however, did not
differentiate between dogs whose indication for surgery was foreign-body obstruction versus other causes,
and so was excluded. Duell et al. (2016) found that of dogs that experienced intestinal dehiscence, 22/29
(76%) did not survive a two-week postoperative period, compared to 3/17 (62%) in those whom did not
experience post-operative dehiscence.
There are other risk factors in addition to surgical procedure that have an impact on survival. Gill et al. (2019)
do not differentiate those which had a resection and anastomosis from those who received an enterotomy
when reporting mortality rate, and so their paper was excluded. What they do report, however, was that
preoperative and intraoperative bacterial peritonitis was more common among those dogs receiving a
resection and anastomosis (18/81; 22%). Bacterial peritonitis, in turn, was associated with a higher mean
American Society of Anesthesiologists (ASA) status (2.9, ± 1), versus those who were not found to have
preoperative or intraoperative septic peritonitis (2.3, ± 1). This study also found that those that did not survive
the two-week period following surgery had a higher ASA status than those who survived. This study also found
that dogs with postoperative dehiscence were more likely to have had a resection and anastomosis than other
types of surgery, though no specific statistic is reported. Grimes et al. (2011) also found that preoperative
septic peritonitis had a significant correlation with failure to survive following surgery.
Similarly, the authors acknowledge that there are different techniques (stapling methods and hand suturing)
when performing resection and anastomosis that may affect the dehiscence rate and therefore mortality rate,
however the question being evaluated was specifically addressing all resection and anastomosis versus all
enterotomies without specifying suture or staple methods. Duell et al. (2016) did not report mortality rates;
however, it is worth noting that they did not find a higher dehiscence rate for hand-sutured anastomoses
when compared to stapled anastomoses.
Presence of a linear foreign body was found to have a negative impact on survival (Hayes, 2009).
Intraoperative hypotension was found to be correlated with postoperative dehiscence of the anastomotic site
by Snowden et al. (2016).
Ideally, for the best evidence, a study randomizing dogs with foreign bodies to either enterotomy versus
resection and anastomosis with a large enough sample size that the other risk factors would be balanced
across groups would be performed. However, this type of study cannot be performed ethically as resection
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and anastomosis is sometimes necessary because of the amount of damage to the intestine and therefor the
randomization could not be maintained. Alternatively, a prospective observational study including all dogs
undergoing either enterotomy or resection and anastomosis (enterectomy) for a gastrointestinal foreign body
could be performed. Data collected would include possible risk factors (presence of preoperative septic
peritonitis, hydration status, bloodwork abnormalities, interoperative factors, post-operative factors, and comorbidities), enterotomy versus resection and anastomosis, and the mortality rates.
However, at this time, there were no studies directly comparing mortality rates between enterotomies and
resection and anastomosis in dogs with gastrointestinal foreign bodies. Risk can be extrapolated from many
studies, but none set out with the specific aim of comparing mortality rates. Evidence is lacking and studies
aimed at this specific objective would be valuable.

Methodology Section
Search Strategy
Databases searched and dates CAB Abstracts & PubMed; (1910 to 2020)
covered:
Search terms: CAB Abstracts:
• (((((enterotomy or enterectomy or resection) and
anastomosis) or resections) and anastomoses) or
enterectomies or enterotomies or enteric or gastrointestinal
surgery).af.
• (Dogs or Canine).af.
• 1 AND 2
• (foreign body or foreign bodies or foreign materials or
gastrointestinal).af.
• 3 AND 4
• af
• 5 AND 6
PubMed:
("enterotomies"[All Fields] OR "enterotomy"[All Fields] OR
("enterectomies"[All Fields] OR "enterectomy"[All Fields]) OR
(("resect"[All Fields] OR "resectability"[All Fields] OR "resectable"[All
Fields] OR "resectates"[All Fields] OR "resected"[All Fields] OR
"resecting"[All Fields] OR "resection"[All Fields] OR "resectional"[All
Fields] OR "resectioned"[All Fields] OR "resectioning"[All Fields] OR
"resections"[All Fields] OR "resective"[All Fields] OR "resects"[All
Fields]) AND ("anastomosis, surgical"[MeSH Terms] OR
("anastomosis"[All Fields] AND "surgical"[All Fields]) OR "surgical
anastomosis"[All Fields] OR "anastomosis"[All Fields])) OR
(("resect"[All Fields] OR "resectability"[All Fields] OR "resectable"[All
Fields] OR "resectates"[All Fields] OR "resected"[All Fields] OR
"resecting"[All Fields] OR "resection"[All Fields] OR "resectional"[All
Fields] OR "resectioned"[All Fields] OR "resectioning"[All Fields] OR
"resections"[All Fields] OR "resective"[All Fields] OR "resects"[All
Fields]) AND ("anastomose"[All Fields] OR "anastomosed"[All Fields]
OR "anastomoses"[All Fields] OR "anastomosing"[All Fields])) OR
("enterectomies"[All Fields] OR "enterectomy"[All Fields]) OR
("enterotomies"[All Fields] OR "enterotomy"[All Fields]) OR
("digestive system surgical procedures"[MeSH Terms] OR
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("digestive"[All Fields] AND "system"[All Fields] AND "surgical"[All
Fields] AND "procedures"[All Fields]) OR "digestive system surgical
procedures"[All Fields] OR ("gastrointestinal"[All Fields] AND
"surgery"[All Fields]) OR "gastrointestinal surgery"[All Fields]) OR
(("enteric"[All Fields] OR "enterically"[All Fields] OR "enterics"[All
Fields] OR "enteritis"[MeSH Terms] OR "enteritis"[All Fields] OR
"enteritides"[All Fields]) AND ("surgery"[MeSH Subheading] OR
"surgery"[All Fields] OR "surgical procedures, operative"[MeSH
Terms] OR ("surgical"[All Fields] AND "procedures"[All Fields] AND
"operative"[All Fields]) OR "operative surgical procedures"[All Fields]
OR "general surgery"[MeSH Terms] OR ("general"[All Fields] AND
"surgery"[All Fields]) OR "general surgery"[All Fields] OR "surgery
s"[All Fields] OR "surgerys"[All Fields] OR "surgeries"[All Fields])) OR
(("intestinalization"[All Fields] OR "intestinalized"[All Fields] OR
"intestinally"[All Fields] OR "intestinals"[All Fields] OR "intestine
s"[All Fields] OR "intestines"[MeSH Terms] OR "intestines"[All Fields]
OR "intestinal"[All Fields] OR "intestine"[All Fields]) AND
("surgery"[MeSH Subheading] OR "surgery"[All Fields] OR "surgical
procedures, operative"[MeSH Terms] OR ("surgical"[All Fields] AND
"procedures"[All Fields] AND "operative"[All Fields]) OR "operative
surgical procedures"[All Fields] OR "general surgery"[MeSH Terms]
OR ("general"[All Fields] AND "surgery"[All Fields]) OR "general
surgery"[All Fields] OR "surgery s"[All Fields] OR "surgerys"[All
Fields] OR "surgeries"[All Fields]))) AND ("dogs"[MeSH Terms] OR
"dogs"[All Fields] OR ("canine s"[All Fields] OR "dogs"[MeSH Terms]
OR "dogs"[All Fields] OR "canine"[All Fields] OR "canines"[All Fields])
OR ("dogs"[MeSH Terms] OR "dogs"[All Fields] OR "dog"[All Fields])
OR ("canine s"[All Fields] OR "dogs"[MeSH Terms] OR "dogs"[All
Fields] OR "canine"[All Fields] OR "canines"[All Fields])) AND
("foreign bodies"[MeSH Terms] OR ("foreign"[All Fields] AND
"bodies"[All Fields]) OR "foreign bodies"[All Fields] OR ("foreign"[All
Fields] AND "body"[All Fields]) OR "foreign body"[All Fields] OR
("foreign bodies"[MeSH Terms] OR ("foreign"[All Fields] AND
"bodies"[All Fields]) OR "foreign bodies"[All Fields] OR ("foreign"[All
Fields] AND "material"[All Fields]) OR "foreign material"[All Fields])
OR ("foreign bodies"[MeSH Terms] OR ("foreign"[All Fields] AND
"bodies"[All Fields]) OR "foreign bodies"[All Fields])) AND
(("intestinalization"[All Fields] OR "intestinalized"[All Fields] OR
"intestinally"[All Fields] OR "intestinals"[All Fields] OR "intestine
s"[All Fields] OR "intestines"[MeSH Terms] OR "intestines"[All Fields]
OR "intestinal"[All Fields] OR "intestine"[All Fields]) AND
("surgery"[MeSH Subheading] OR "surgery"[All Fields] OR "surgical
procedures, operative"[MeSH Terms] OR ("surgical"[All Fields] AND
"procedures"[All Fields] AND "operative"[All Fields]) OR "operative
surgical procedures"[All Fields] OR "general surgery"[MeSH Terms]
OR ("general"[All Fields] AND "surgery"[All Fields]) OR "general
surgery"[All Fields] OR "surgery s"[All Fields] OR "surgerys"[All
Fields] OR "surgeries"[All Fields]))
Hand Search:
Habenbacher et al. is no longer available on CAB Abstracts as of the
search on 25 October 2020. As it is relevant and has not been
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retracted, the authors have elected to include it in this Knowledge
Summary.
Dates searches performed: 25 Oct 2020

Exclusion / Inclusion Criteria
Exclusion: Full articles not available, not relevant to PICO, not available in
English.
Inclusion: Full-text articles available in English relevant to PICO.

Search Outcome

Database

Number
of results

Excluded –
Irrelevant to
PICO

Total

Excluded – Full-text

Excluded – Not

article not available

available in English

relevant
papers

CAB Abstracts

17

17

0

0

0

PubMed

97

94

0

0

3

Hand Search

1

0

0

0

1

Total relevant papers when duplicates removed

4
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Disclaimer
Knowledge Summaries are a peer-reviewed article type which aims to answer a clinical
question based on the best available current evidence. It does not override the responsibility
of the practitioner. Informed decisions should be made by considering such factors as
individual clinical expertise and judgement along with patient’s circumstances and owners’
values. Knowledge Summaries are a resource to help inform and any opinions expressed
within the Knowledge Summaries are the author's own and do not necessarily reflect the view
of the RCVS Knowledge. Authors are responsible for the accuracy of the content. While the
Editor and Publisher believe that all content herein are in accord with current
recommendations and practice at the time of publication, they accept no legal responsibility
for any errors or omissions, and make no warranty, express or implied, with respect to
material contained within.
For further information please refer to our Terms of Use.

RCVS Knowledge is the independent charity associated with the Royal College of Veterinary Surgeons (RCVS). Our
ambition is to become a global intermediary for evidence based veterinary knowledge by providing access to information
that is of immediate value to practicing veterinary professionals and directly contributes to evidence based clinical
decision-making.
https://www.veterinaryevidence.org/
RCVS Knowledge is a registered Charity No. 230886.
Registered as a Company limited by guarantee in England and Wales No. 598443.
Registered Office: Belgravia House, 62-64 Horseferry Road, London SW1P 2AF
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