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Overview
We thank the veterinary reviewers for their careful and constructive assessment of both the video and the text. We take the animal welfare concerns seriously and, in accordance with the recommendation, we have re-filmed the flagged segments (shots 2.3.1–3.3.3 of the post-shoot script; re-filming completed on 10 August 2026). Consolidated responses from all authors to each of the nineteen comments are provided below.
In summary:
1. The surgical segments have been re-filmed. The re-filmed procedure incorporated: clipping of the tail base and caudal dorsum over an area extending at least 150% of the planned incision (performed in advance of filming, with the clipped field shown in close-up at the start of the footage); thermal support with a controlled heating pad; landmark palpation and marking before disinfection; a three-round alternating scrub followed by sterile draping, with no fur exposed within the surgical field; a pre-incisional 1% lidocaine skin line block; retraction of the skin and soft tissue away from the burring site; strict maintenance of the sterile field for the gamma-sterilized implant; and sharp excision of ragged tissue ends before closure. Ophthalmic ointment was applied immediately after induction of anesthesia, which precedes the re-filmed segment (see comment 2).
1. A replacement image for Figure 2B demonstrating appropriate aseptic technique was captured during the re-shoot and has been uploaded to the project page as a PDF.
1. Corresponding amendments to the text have been proposed and are marked in the annotated PDF returned together with this document. Where wording differs — in particular the lidocaine concentration (now 1%) and the soft-tissue retraction method during burring — this document supersedes the annotated PDF. Because the re-filmed footage must match the published protocol, every procedural change shown in the new video is also reflected in the text.
1. Three comments (Reviewer 1, comments 1, 2, and 9) are resolved by narration or on-screen text; proposed wording is provided below for the production team to implement.
Reviewer 1 — Video Review
Comment 1 — Time in video: 2:20–2:33
Reviewer comment: Pre-operative analgesia not provided. Include pre-operative analgesia regimen or provide justification for why analgesia was not administered.
Author response: Pre-emptive analgesia was in fact provided. Butorphanol (2.5 mg/kg), an opioid, is a component of the three-drug anesthetic combination administered before surgery (medetomidine 0.15 mg/kg, midazolam 2.0 mg/kg, butorphanol 2.5 mg/kg, subcutaneously, as described in the Protocol). The reviewer acknowledges this point in text comment 3 of this review. We agree, however, that the video did not make it explicit.
We therefore request that narration or on-screen text be added; in addition, a pre-incisional 1% lidocaine skin line block was performed in the re-filmed procedure (see comment 5). Proposed narration:
"Anesthesia is induced with a three-drug combination of medetomidine, midazolam, and butorphanol. Butorphanol, an opioid, provides pre-emptive analgesia. Before incision, a lidocaine skin line block is performed, and carprofen is administered postoperatively, together providing multimodal analgesia."
Resolution: Video narration / on-screen text, plus re-filmed local block (shot 2.5.1) and text amendment.
Comment 2 — Time in video: 1:00
Reviewer comment: No application of ophthalmic lubricant to the eyes per JoVE guidelines for surgery. Demonstrate or add text overlay indicating provision of ophthalmic lubricant.
Author response: Accepted. Ophthalmic ointment was applied to both eyes immediately after induction of anesthesia. Because anesthesia induction precedes the re-filmed segment (shots 2.3.1–3.3.3), this step is not shown on camera; we therefore request that it be indicated by narration or on-screen text. A corresponding sentence has been added to the Protocol. Proposed wording: “Immediately after induction, ophthalmic ointment is applied to both eyes to prevent corneal desiccation.”
Resolution: Narration / on-screen text + text amendment.
Comment 3 — Time in video: 1:00
Reviewer comment: No provision of thermal support for anesthetized animals. Provide a thermal heat pad that meets current veterinary standards.
Author response: Accepted. A thermostatically controlled heating pad maintaining body temperature at approximately 37 °C was used throughout anesthesia and is clearly visible in the re-filmed footage, which opens with the animal positioned prone on the heating pad (shot 2.3.1). A corresponding sentence has been added to the Protocol.
Resolution: Re-film + text amendment.
Comment 4 — Time in video: 1:09–1:20
Reviewer comment: Clip the fur at the tail base to reduce the risk of sterile surgical site contamination. The sterile gloved hand is noted touching the presumed non-sterile fur later in the video. Surgical guidelines also require clipping 150% of the intended incision. Recommend re-filming this segment.
Author response: Accepted; this segment has been re-filmed. The fur over the tail base and caudal dorsum was clipped over an area extending at least 150% of the planned incision length — approximately 1.3 cm proximal to the tail base and the entire area to be exposed by the drape — and loose hair was removed. Clipping was performed in advance of filming; the re-filmed footage opens with the animal in the prone position and a close-up of the clipped surgical site (shot 2.3.1). Landmark palpation and marking were then performed before disinfection (shot 2.3.1.2), followed by the alternating scrub (shot 2.3.2) and sterile draping performed in sterile gloves (shot 2.3.2.2). At no point does the sterile gloved hand contact unclipped or unprepared fur. A corresponding instruction has been added to the Protocol (see text comment 2).
Resolution: Re-film + text amendment.
Comment 5 — Time in video: 1:38
Reviewer comment: Contemporary standards of anesthesia and pain management include the use of local anesthetics as part of balanced anesthesia. Recommend performing a skin line block prior to incision using a local anesthetic.
Author response: Accepted. Lidocaine (1%) was infiltrated subcutaneously along the planned incision line as a skin line block before incision. This step is demonstrated in the re-filmed footage (shot 2.5.1) and has been added to the Protocol (see text comment 3).
Resolution: Re-film + text amendment.
Comment 6 — Time in video: 3:36
Reviewer comment: Non-specific and unnecessary tissue trauma might be induced through the use of a burr without a retractor. Recommend using a retractor to displace soft tissue and skin from the intended flattening site.
Author response: Accepted in principle. A self-retaining retractor of a size suitable for the rat caudal region was not available. Instead, in the re-filmed procedure the skin and soft tissue were retracted away from the site to be flattened, ensuring direct visualization of the bone surface, and the rotating burr did not contact the surrounding soft tissue (shots 3.1.1–3.1.2). The Protocol has been amended accordingly (see text comment 5).
Resolution: Re-film + text amendment.
Comment 7 — Time in video: 3:53
Reviewer comment: The implant is observed touching non-sterile fur before being implanted beneath the skin, which significantly increases the risk of infection. Recommend re-filming this segment. Clip fur; ensure sterile components remain sterile and do not contact non-sterile surfaces.
Author response: Accepted; this segment has been re-filmed. The titanium cages were sterilized by gamma irradiation at 25 kGy. In the re-filmed procedure the implant was handled exclusively within the sterile field using sterile instruments, and did not contact fur or any other non-sterile surface (shots 2.10.1–2.10.2). The sterilization method has been added to the manuscript (see text comment 1).
Resolution: Re-film + text amendment.
Comment 8 — Time in video: 4:10
Reviewer comment: Ragged tissue ends from blunt dissection are seen in the incision site; these should be excised and removed from the surgical site prior to closure to promote clean wound healing. Recommend re-filming this segment.
Author response: Accepted; this segment has been re-filmed. Loose and ragged tissue ends created during blunt dissection were sharply excised and removed from the surgical site before closure. The excision itself was performed off camera, before the re-filmed closure; the footage therefore shows the wound being closed with clean, viable margins (shot 3.3.2). A corresponding step has been added to the Protocol.
Resolution: Re-film + text amendment.
Comment 9 — Time in video: 4:51
Reviewer comment: Sutures should be removed after 10–14 days and not allowed to spontaneously self-extrude. Retained sutures promote local inflammation as a foreign body response, cause discomfort and delay wound healing. The video should be updated with language or evidence supporting this.
Author response: Accepted. We agree that retained sutures act as a foreign body, promote local inflammation at the incision site and delay wound healing. The Protocol has been amended to specify removal of skin sutures at 10–14 days postoperatively, and we request that the narration be updated accordingly. Proposed narration:
"Skin sutures are removed 10 to 14 days postoperatively. Sutures should not be left to extrude spontaneously, as retained sutures act as a foreign body, promote local inflammation, and delay wound healing."
The spontaneous extrusion reported in the Representative Results is a factual observation from the original cohort and is retained as such, but it is now explicitly framed as an outcome to be avoided (see text comment 7).
Resolution: Video narration / on-screen text + text amendment.
Reviewer 1 — Veterinary Text Review
Text comment 1 — Page 2 (titanium cage description)
Reviewer comment: No comment on sterilization of the titanium implant is made. Recommend adding details on the sterilization method of the implant.
Author response: Accepted. The titanium cages were sterilized by gamma irradiation at 25 kGy prior to implantation. The following sentence has been added:
"The titanium cages were sterilized by gamma irradiation at 25 kGy prior to implantation."
Resolution: Text amendment (marked in annotated PDF).
Text comment 2 — Page 3 (prone positioning and disinfection)
Reviewer comment: Caudal fur should be removed to reduce the likelihood of unintentional sterile field contamination. Recommend adding instructions to remove fur of the caudal dorsum.
Author response: Accepted. The Protocol has been amended to require clipping before disinfection:
"The animal was placed in the prone position (Figure 2A). The fur over the tail base and caudal dorsum was clipped over an area extending at least 150% of the planned incision length (approximately 1.3 cm proximal to the tail base, encompassing the entire area to be exposed by the drape), and loose hair was removed. The clipped area and the entire tail were then disinfected following a three-round alternating scrub protocol."
Resolution: Text amendment + re-film (Reviewer 1 comment 4; Reviewers 2 and 3).
Text comment 3 — Page 3 (skin incision)
Reviewer comment: Contemporary pain relief standards include the use of a local anesthetic. Butorphanol covers pre-emptive pain relief, though pre-emptive provision of carprofen would further enhance pain management. Consider adding the use of a skin line block with a local anesthetic prior to incision.
Author response: Accepted. A lidocaine skin line block has been added to the Protocol immediately before incision:
"Lidocaine (1%) was infiltrated subcutaneously along the planned incision line as a skin line block, and 5 min were allowed to elapse before incision."
Together with butorphanol (administered as a component of the anesthetic combination) and postoperative carprofen, this provides a multimodal analgesic regimen.
Resolution: Text amendment + re-film.
Text comment 4 — Page 3 (carprofen dose)
Reviewer comment: This dose seems to be less than the contemporary dose ranges for rats. Please check and update if required.
Author response: We thank the reviewer for this point and have reviewed the current literature. Recommended subcutaneous carprofen doses in rats currently range from 2 to 5 mg/kg every 12–24 h, and the regimen used in the reported cohort (2 mg/kg every 12 h for four doses, in combination with butorphanol given as part of the anesthetic combination) therefore lies at the lower end of, but within, the accepted range. No signs of pain or distress were observed on daily monitoring.
Nevertheless, we accept that 5 mg/kg is the more widely adopted standard dose and provides a greater margin of analgesic efficacy. We have therefore updated the Protocol to carprofen 5 mg/kg subcutaneously, administered immediately after surgery and again at 24 h and 48 h postoperatively (three doses in total), which is consistent with its reported 24-hour duration of action in rats. This regimen was used in the re-filmed procedure.
Resolution: Text amendment (marked in annotated PDF).
Text comment 5 — Page 3 (burr / router)
Reviewer comment: The video shows that burr use results in non-specific and unnecessary tissue trauma that can be prevented through the use of retractors. Consider adding a point that retractors could be used to visualize the bone surface and to prevent non-specific tissue trauma when flattening the bone.
Author response: Accepted in principle. Because a self-retaining retractor of a size suitable for the rat caudal region was not available, the following sentence has been added before the flattening step:
"The skin and soft tissue were retracted away from the site to be flattened, ensuring direct visualization of the bone surface and preventing non-specific soft tissue injury from the rotating burr."
Resolution: Text amendment + re-film.
Text comment 6 — Page 3 (imaging)
Reviewer comment: The anesthetic protocol should be described so that like-for-like results can be obtained when employing this protocol. Add details of anesthetic agents used for in vivo imaging or state conscious restraint use.
Author response: Accepted; this was an omission on our part. The following has been added before the imaging description:
"For each in vivo imaging session at 1 and 4 weeks postoperatively, rats were anesthetized with the same three-drug combination of medetomidine, midazolam, and butorphanol used for surgery, administered subcutaneously at the same doses. After scanning, anesthesia was reversed with atipamezole (0.75 mg/kg, subcutaneously). Ex vivo imaging at 12 weeks was performed on harvested specimens and therefore did not require anesthesia."
Resolution: Text amendment (marked in annotated PDF).
Text comment 7 — Page 4 ("spontaneous suture extrusion occurred")
Reviewer comment: It is better to remove the sutures after 10–14 days rather than allowing them to spontaneously self-extrude. Consider modifying the statement or providing justification for why sutures were not removed.
Author response: Accepted. The statement describes an observation made in the original cohort and is therefore retained as a factual record. However, we agree with the reviewer and have made two changes: (i) suture removal at 10–14 days postoperatively has been added to the Protocol as a required step, and (ii) the Representative Results have been amended to state explicitly that suture removal at 10–14 days is recommended, in order to avoid the prolonged local inflammatory response associated with retained sutures. Proposed wording:
"In the present cohort, spontaneous suture extrusion occurred. To avoid the prolonged local inflammatory foreign body response associated with retained sutures, we now recommend removal of skin sutures at 10–14 days postoperatively, as specified in the Protocol."
Resolution: Text amendment + video narration (Reviewer 1 comment 9).
Text comment 8 — Page 6, Figure 2B
Reviewer comment: Sterile gloves can be seen contacting the non-sterile field. Recommend collecting a different photograph demonstrating appropriate aseptic surgical technique.
Author response: Accepted. A new image demonstrating a clipped and prepared surgical field, appropriate draping, and sterile gloves in contact only with the sterile field was captured during the re-shoot. The replacement file for Figure 2 has been uploaded to the project page as a PDF.
Resolution: New image captured during re-film and uploaded to the project page.
Reviewer 2
Time in video: 1:18
Reviewer comment: Since the animal’s hind end was not shaved at all, the surgeon has immediately contaminated their hand by palpating an unprepped area and carrying it back to the surgical site. Recommend re-filming so that a ~0.5 inch area at the tail base is shaved and prepped along with the tail — essentially the entire area exposed by the drape.
Author response: Accepted; this segment has been re-filmed. We agree with the reviewer’s assessment: because the tail base was not clipped, the gloved hand was contaminated on palpation of an unprepared area and that contamination was carried to the wound. In the re-filmed procedure, an area of approximately 0.5 inch (1.3 cm) at the tail base was clipped and prepared together with the tail, so that the entire area exposed by the drape was clipped, scrubbed and draped. In addition, landmark palpation and marking were performed before disinfection (shot 2.3.1.2); after the scrub and sterile draping (shots 2.3.2 and 2.3.2.2), the sterile gloved hand contacted only the prepared field. As the reviewer notes, this also improved visualization and palpation of the surgical landmarks. The Protocol has been amended accordingly (see text comment 2).
Resolution: Re-film + text amendment.
Reviewer 3
Time in video: 1:16 and 3:48
Reviewer comment: The shaving could have been a bit more extensive. In these time frames, the surgeon comes into contact with the animal’s hair while wearing sterile gloves. Drilling of the plastic fixator also appears to contact animal hair. Recommend re-filming to address these concerns.
Author response: Accepted; these segments have been re-filmed. The clipped area was extended as described above so that the sterile gloved hand does not contact fur at any point in the procedure. Drilling of the plastic fixator was performed clear of the animal’s hair and entirely within the prepared sterile field (shots 3.2.1–3.2.2). The Protocol has been amended accordingly (see text comment 2).
Resolution: Re-film + text amendment.
Closing
The re-filming of the segments identified above has been completed, and the unedited raw footage, the updated post-shoot script (in which the re-filmed and newly added shots are indicated), and the replacement Figure 2 image have been uploaded to the project page. The annotated PDF containing the proposed text amendments is returned together with this document; where wording differs, this document supersedes the annotated PDF. We are grateful to the reviewers for comments that have materially improved both the welfare standards and the reproducibility of this protocol, and we would be glad to provide any further clarification the production team may require.
