Response to Reviewers

We thank both reviewers for their overall positive evaluation of our manuscript and their insightful critiques, which have helped to ameliorate this article. We have appreciated the scientific input of the reviewers, as well as their effort to help us correct grammatical errors.  We have scrutinized the manuscript again, and corrected identifiable mistakes. 

Response to Reviewer 1
The author describe the rationale for choosing the mouse is that other animals do not develop

clinical leakage. However, it seems that none of the animals develop clinical leakage in the

present study. So why is the model superior to the common rat model of a healed colonic

anastomosis?

Our intention with this model is not to examine the causes or effects of clinical leakage at an anastomotic site, per se.  We aim to development a model of colonic anastomosis that would allow the study of cellular mechanisms required for appropriate anastomotic healing.  A murine model offers a wider and more readily available selection of genetically engineered models.
Also, it is difficult to assess the value of the model without any outcome data on animal

survival, operative findings etc.

We feel we have addressed outcome data on both survival and operative finding in the discussion as follows:

When first performing this procedure, several mice may be lost in the postoperative period.  Our initial mortality rate approximated 30%.  We have found this to mainly be due to anastomotic stricture leading to obstruction and bowel necrosis, breakdown of anastomotic repair, or bowel wall necrosis away from site of anastomosis, likely due to ischemia after mesenteric injury.   All of these can lead to intraabdominal infection, sepsis and death.  Once experienced in this procedure, operating surgeon should experience a mortality rate of under 10%.   Evidence of subclinical anastomotic site leak, illustrated by purulence and dense adhesions at the site of anastomosis were present in a further 10%.    
The authors should comment the rationale for choosing a different part of the colon for

anastomosis compared with the validated model by Komen et al, where clinical leakage was

demonstrated.
The reviewers critique is well taken.  We are familiar with the Komen model and are not attempting to produce a better model, rather an alternative model of anastomosis at a different anatomic location.  We have addressed this issue in the introduction as follows:

The murine model has been shown in previous studies to be the useful in mimicking human anastomosis 
 ADDIN EN.CITE 

(6)
. While there are popular, proven and well-studied examples of the murine colonic anastomotic model, particularly the method described by Komen et al. (2009) (7), these models favor ileocecal or colocolonic anastomotic techniques (8). Previous studies of human patients have demonstrated significant difference in leak rates between ileocecal, colocolonic and colorectal anastomoses, highlighting the need for further experimental models at varying anatomic locations.  Additional, popularly used methods are aimed at developing a model which intentionally creates an anastamotic leak rather than elucidate the cellular mechanisms required for normal anastomotic wound healing (9).  
Response to Reviewer 2
1. Regarding the introduction: The introduction is kept very brief, which is tolerable for a

protocol, however a short paragraph about the different phases of anastomotic healing might

be helpful. Furthermore, the authors state, that the mechanism of anastomotic healing is not

fully understood and investigations are underreported. This is true, since in depth details of

anastomotic healing and leakage formation are still unknown. However, there has already been

a high number of publications in the field, that should at least be briefly mentioned. The

method the authors describe has no novelty on itself and has been used for decades, at least the

preceding work shall be aknowledged otherwise the reader gets the impression as if only very

superficial literature research has been performed.

As suggested by the reviewer, we have addressed this in the introduction as follows:

Currently, anastomotic healing is often compared to the more widely studied cutaneous wound healing, which is proving to be a relatively poor facsimile.  Healing occurs in a series of overlapping phases, starting with the initial lag phase.  During days 0-4 after creation of the intestinal anastomosis, the lag phase is defined by an acute inflammatory response that clears the wound of cellular debris.  Next, over days 3-4, fibroblastic proliferation and production of collagen typifies the fibrophasia phase.  Finally, after day 10, a prolonged period of collagen remodeling is known as the maturation phase.  It is important to note that anastomotic strength is quite low and depends on the extrinsic support of surgically placed staples or suture until collagen is deposited (4). Understanding the role and timing each layer of the bowel wall plays in anastomotic wound healing and the involvement in inflammatory-mediated cell types such as macrophages, as well as elucidating surrogate markers to predict anastomotic failure or success could greatly reduce morbidity, mortality, and healthcare expenditure following colon operations (5).

 The murine model has been shown in previous studies to be the useful in mimicking human anastomosis 
 ADDIN EN.CITE 

(6)
. While there are popular, proven and well-studied examples of the murine colonic anastomotic model, particularly the method described by Komen et al. (2009) (7), these models favor ileocecal or colocolonic anastomotic techniques (8).  Previous studies of human patients have demonstrated significant difference in leak rates between ileocecal, colocolonic and colorectal anastomoses, highlighting the need for further experimental models at varying anatomic locations.  Rat models have been attempted in the past but have rates of anastomotic dehiscence and/or signs of leak (i.e. abscess formation) significantly lower than humans 
 ADDIN EN.CITE 

(6, 7)
.  Additionally, more genetically modified experimental lines are available in mice than rats.  This makes the rat model less useful for an anastomotic model. In addition, pig and dog models have had less clinical investigation than the murine model 
 ADDIN EN.CITE 

(6, 7)
.   
2. Please give more detailed information about preoperative preparations: e.g. do you starve

the animals prior to the operation? Are bowel preps used/ is the colon flushed? What age an

weight is optimal for the operation? Do you use male and femal mice? Please say that animals

need to be kept in the facility at least 1 week before the operation to adapt to the local

microbiome of the facility.

At the request of the reviewer, we have addressed this in the protocol:

For this protocol, we used female and male congenic in-bred C57BL6/J (#00664 Jackson Labs) mice at 12 to 72 weeks of age. All mice used for this procedure are kept at our non-barrier facility for at least one week prior to the operation to adapt to the local biome.  Animals are allowed to feed up to time of operation and we use neither oral mechanical bowel preparation nor rectal flushing prior to procedure.  

3. Regarding the use of antibiotics: Not all departments use antibiotics neither single shot nor

postop treatment. In my opionin a single shot might be useful, but is still matter of discussion.

A postoperative antibiotic Therapie regime as you describe is not mandatory at all. Like in

human surgery, postoperative antibiotic treatment shall only be performed in presence of

septic complications. Please comment.

We agree with the reviewer.  Our use of postoperative antibiotics was a stipulation made by the institution’s animal care and use committee.  We have mentioned this in our protocol:

1.1) Subcutaneously inject 0.1 mg/kg buprenorphine (3 µg for a 30 g mouse) for postoperative pain control and 10 mg/kg of enrofloxacin for preoperative antibiotic prophylaxis.

1.4.1) Though pre- and postoperative antibiotics are not required for this operation, institutional guidelines and the animal care and use committee at our institution were consulted and recommended their use at our facility.  

4. About the figures: The authors need to be complimented for very clean and good pictures of

the operation itself. However figures 8 and 9 need major revision. Figure 8: the line for

performance of cross sections is not correct. You should cut through the anastomosis to show

both ends in parallel to the colon and not parallel to the anastomotic line, otherwise you will

not see the anastomosis. Figure 9: To be honest, I can not identify the anastomosis at all. Even

after 7 days and in fully healed anastomoses the epithelium ist not perfectly closed like in the

figure, furthermore the submucosal reaction in the anastomosis is very limited. It would be

good to have a histologic picture on day3, day5 and day7 after the operation.
We appreciate being made aware of this error. We do embed and section the tissue according to how we described it in the text, however, we did generate the figure incorrectly. We have now corrected the orientation in Figure 8. We originally cropped the images in figure 9, we have now added an uncropped version of the H&E to better illustrate the uninjured parts of tissue flanking the anastomosis. Figure 9 is a representative image, however, some mice do not exhibit epithelium that has healed this well. We better described that in the discussion:
At seven days following surgery, the anastomosis should be well healed. Anastomosis can be harvested at time points before and after seven days to better illustrate the stages of anastomotic healing. In this representative image, the histological analysis shows a fibrotic (collagen visualized by trichrome staining) response mediated by Smooth muscle alpha-actin positive myofibroblasts (Figure 9). However, we find histological analysis varies between mice, specifically the degree of re-epithelialization and concentration of myofibroblasts at the anastomotic site.  
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