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Case Report: Successful
application of modified
laparoscopic assisted
percutaneous gastropexy in a dog
using two 6-mm portal sites
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!Department of Veterinary Surgery, College of Veterinary Medicine, Kangwon National University,
Chuncheon, Republic of Korea, 2Department of Companion Animal Industry, College of Natural and
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Gastric dilatation and volvulus (GDV) is a life-threatening disease in dogs and has
a high rate of recurrence without gastropexy. However, prophylactic gastropexy
effectively reduces the incidence of GDV. In a 5-year-old female Russo-European
Laika, who had a high risk of GDV due to being purebred and deep-chested,
and a positive family history, prophylactic gastropexy—utilizing two 6-mm ports
and barbed sutures—was performed using the modified laparoscopic-assisted
percutaneous gastropexy (MLAPG) technique, without open celiotomy and
intracorporeal suturing. The gastropexy suturing time was 29 min. Follow-up
assessments using ultrasonography, laparoscopy, and endoscopy were conducted
1 month postoperatively and confirmed stable adhesion without gastric wall
damage or complications at the gastropexy site. This is the first case report of
the application of mLAPG in a dog. Based on the successful formation of adhesion
and the absence of complications for 1 year in this case, the mLAPG technique
can be recommended as an effective method for prophylactic gastropexy in dogs.

KEYWORDS

laparoscopy, prophylactic gastropexy, gastric dilatation and volvulus (GDV),
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1 Introduction

Gastric dilatation and volvulus (GDV), characterized by rapid twisting of the stomach
along its mesenteric axis, most commonly in a clockwise direction, is a critical and life-
threatening condition in dogs. Despite timely diagnosis, the recurrence rate of GDV can
exceed 75% in the absence of surgical intervention (I, 2). Management of GDV without
gastropexy frequently leads to a significantly shorter median survival time of 188 days,
compared with 547 days in dogs that underwent gastropexy (3).

Prophylactic gastropexy greatly reduces the lifetime mortality associated with GDV (to
0.3%) and when GDV does occur, gastropexy significantly lowers the risk of recurrence (to
<5%) (4, 5). Traditional open gastropexy procedures (6-12) require celiotomy, which can lead
to postoperative pain and inflammatory reactions (13). To reduce surgical invasiveness,
prophylactic gastropexy has also been performed using laparoscopic- or endoscopic-assisted
methods (14-17), and total laparoscopic approaches (4, 18-24). The total laparoscopic
gastropexy (TLG) has become increasingly popular owing to the associated low morbidity,
quick recovery, and successful adhesion (4, 19, 20, 22, 24-27). The most challenging and
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time-consuming parts of these techniques are intracorporeal suturing
and knot tying; however, to overcome this difficulty, several methods
using barbed sutures and specialized laparoscopic suture devices have
been developed (4, 20, 22-26, 28).

The percutaneous internal ring suturing technique was originally
designed for inguinal hernia repair in children and requires only a
single umbilical port, along with skin puncture using an 18-gauge
injection needle. Under laparoscopic guidance, a needle with a
nonabsorbable thread was inserted through the abdominal wall into
the peritoneal cavity. By manipulating the needle, the thread was
passed around the hernia ring, brought out through the abdominal
wall again, tightened extracorporeally, and secured in the
subcutaneous space (29). Iacona et al. adapted this technique,
developing the laparoscopic-assisted percutaneous gastropexy
(LAPG) for anterior gastropexy to manage acute and chronic gastric
volvulus in infants (30). LAPG involves one additional instrumental
port to manipulate the stomach and non-absorbable conventional
suture material.

We applied a modified version of LAPG technique for prophylactic
gastropexy in a dog. In comparison to previous LAPG (14), (1) the
gastropexy site was adjusted to the right cranial abdomen due to the
anatomical difference in the direction of gastric volvulus between
human infants and dogs, and (2) barbed sutures without incision were
used to induce permanent adhesion with higher tensile strength. This
is the first case report describing the clinical feasibility of prophylactic
gastropexy using the non-incisional mLAPG technique in a dog, in
which gastropexy site adhesion was confirmed during postoperative
follow-up.

2 Case description

A 5-year-old, 25-kg, female Russo-European Laika was presented
to the Veterinary Medical Teaching Hospital of Kangwon National
University for prophylactic gastropexy, with a history of her mother
having died from GDV. The dog was bright, alert, responsive, and
there were no remarkable findings on physical examination,
thoracoabdominal radiography, or blood examination (complete
blood count (CBC), serum chemistry, and electrolyte panel). The
patient was premedicated with intravenously (IV) administered
0.3 mg/kg midazolam (Midazolam, Inj®; Bukwang Pharm, Korea) and
0.3 mg/kg butophanol (Butophan inj®, Myungmoon Pharm, Korea).
Anesthesia was induced using 5 mg/kg propofol IV (Anepol inj®;
Hana Pharm, Korea) and general anesthesia was maintained with
isoflurane inhalation, via an endotracheal tube. Cefazoline 22 mg/kg
(Cefazoline inj®; Chongkundang, Korea), a prophylactic antibiotic,
was administered IV preoperatively.

The mLAPG procedure using two 6-mm ports was performed in
a dorsal recumbency (Figure 1). Using a Veress needle, the abdomen
was insufflated with CO, at a pressure of 10-12 mm Hg. The first
cannula (Ternamian Endotip, Karl-Storz Veterinary Endoscopy,
Goleta, CA) for telescope (5-mm, 0°, HOPKINS® II Straight Forward
Telescope, Karl-Storz Veterinary Endoscopy, Goleta, CA) was inserted
1 cm caudal to the umbilicus, and the second cannula for 5-mm
laparoscopic fundus grasping forceps (Karl-Storz Veterinary
Endoscopy, Goleta, CA) was inserted 3 cm caudal to the first one
(Figure 2A). The pexy site was marked on the right upper abdomen
with a 4-cm line, positioned 2-3 cm caudal and nearly perpendicular
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to the 13th rib on the right side, and 5-8 cm lateral to the ventral
midline (Figure 2B). The avascular region of the pyloric antrum was
grasped with fundus-grasping forceps and positioned to approximate
the previously marked gastropexy site. A percutaneous stay suture was
then placed transabdominally using 1-0 nylon, 2-3 cm cranial to the
skin mark (Figures 2C,C").

Before placing the first bite of the mLAPG, one end of a 1-0 nylon
thread was passed through the barrel of a 16G, 45-mm intravenous
catheter (BD Angiocath Plus; Becton-Dickinson and Company,
Franklin Lakes, NJ, United States), with the other end folded back at
the needle tip to face the opposite direction and extend out from it
(Figure 1A). The puncture site was identified by creating indentations
with Halsted mosquito forceps under direct laparoscopic visualization.
The prepared catheter with 1-0 nylon thread was introduced through
the abdominal wall into the abdominal cavity (Figures 2D,0)’), and
passed through the seromuscular layer of the stomach (Figure 1B).
During this procedure, the stomach was grasped with fundus-grasping
forceps to create a mucosal slip, ensuring that only the seromuscular
layer was sutured (Figures 2E,E). The catheter was simply withdrawn,
leaving a loop of thread inside the abdominal cavity (Figures 1C, 2EF’).

As the second preparation, the unidirectional barbed suture
(2-0 V-Loc 180, 45-cm barbed suture, Covidien, Dublin, Ireland), with
its needle and welding loop removed, was passed through the 16G
catheter by positioning the end of the suture entirely inside the
catheter needle. Subsequently, the catheter was introduced into the
abdominal cavity through the same skin puncture site used for the
previous catheter with the nylon loop, while utilizing a distinct
puncture site in the abdominal wall (Figures 1D, 3A). In the abdominal
cavity, after the catheter needle passed through the nylon loop, the end
of the barbed suture was advanced through the loop and held with
laparoscopic grasping forceps (Figures 1E, 3A7). After the catheter was
removed (Figure 1F), the nylon loop was pulled out of the abdominal
cavity, bringing the barbed suture along with it (Figures 1G, 3B,B’). As
aresult, one end of the barbed suture passed through the seromuscular
tract created by the first catheter insertion, and both ends of the
barbed suture were brought out through the same skin puncture site
(Figures 1H, 3C,C"). After a square knot was made, the suture was cut
leaving a 2-mm tail, which was then buried under the skin (Figures 11,
3D,0’). The same process was repeated three more times to create four
bites of mLAPG (Figures 3E,E’). After removing the stay suture, the
abdomen was deflated and the two portal sites were closed using a
standard technique. The gastropexy site with 4 buried knots appeared
cosmetically intact. The total gastropexy time (from port placement
to port site closure) was 56 min, and the gastropexy suturing time
(from the placement of the stomach stay suture to the final tied suture)
was 29 min. The patient received tramadol 3 mg/kg IV TID (Tramadol
HCI inj®, Shinpoong Pharm, Korea) for pain relief and cefazolin
22 mg/kg IV TID as antibiotic therapy, each administered for 3 days.
On postoperative days (POD) 3 and 7, abdominal radiography and
blood examinations (CBC, serum chemistry, electrolyte panel, and
canine C-reactive protein (cCRP)) were performed, and no
abnormalities were identified. Although the patient had nearly
recovered by POD 7, discharge was delayed until POD 14 due to the
owner’s circumstances.

At the 1-month postoperative follow-up, ultrasonography showed
an intact gastropexy site without granulomas or seromas in the gastric
wall or surrounding tissues (Figure 4A). No sliding motion between
the stomach and the abdominal wall was observed during gastric
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lllustrative overview of the modified laparoscopic-assisted percutaneous gastropexy (mLAPG) technique. SK, skin; SC, subcutaneous; AW, abdominal

motility or respiratory movements (Supplementary material 1). And
the hyperechoic suture material (2-0 barbed suture) was identified on
the gastropexy site. Laparoscopic and endoscopic evaluations were
performed concurrently under the same anesthesia, following the
protocol applied in the previous mLAPG procedure. Under
laparoscopic evaluation, the pyloric antrum was retracted from the
abdominal wall using laparoscopic grasping forceps with appropriate
force (Figure 4B; Supplementary material 2). It subjectively
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demonstrated adequate adhesion between the abdominal wall and the
pyloric antrum. Adjacent abdominal organs were not entrapped at the
gastropexy site. On endoscopic evaluation, folds in the gastric wall at
the gastropexy site were observed, and the absence of intraluminal
suture penetration or abnormal gastric lesions was confirmed
(Figure 4C). During a telephone interview, the owner reported that
the dog had remained healthy and free of gastrointestinal symptoms
throughout the 1-year postoperative period.
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FIGURE 2

Intraoperative images of modified laparoscopic assisted
percutaneous gastropexy (MLAPG) in a dog (X, X": external and
laparoscopic views at the same stage of the procedure). (A) An
external image of laparoscopic portal placement. (B) The gastropexy
site was marked in the right upper abdomen (solid purple line). (C,C’)
Transabdominal stay suture (SS) using 1-0 nylon. The pyloric antrum
is anchored to the abdominal wall. (D,D’) The needle of a 16-gauge
intravenous catheter with a 1-0 nylon (arrow) creating a loop being
introduced through the abdominal wall into the abdominal cavity.
(E,E") The needle of catheter with the nylon (arrow) passed through
the seromuscular layer of the stomach. (F,F) The catheter being
removed, leaving the nylon (arrow head) inside the abdominal cavity.
Cr, the cranial part of the patient; Cd, the caudal part of the patient;
dotted line, 13th rib; asterisk, umbilicus; S, stomach; G, grasping
forceps.

3 Discussion

The risk of GDV increases with age, possibly owing to the
progressive stretching of the hepatogastric ligament over time (31—
33). Therefore, patients are typically middle-aged or older dogs. GDV
is more common in large breeds (weight > 23 kg) and tends to occur
more frequently in purebred than in mixed-breed dogs (31, 32). Deep
chest with a higher thoracic depth-to-width ratio represents another
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FIGURE 3

Intraoperative images of modified laparoscopic assisted
percutaneous gastropexy (mMLAPG) in a dog (X, X": external and
laparoscopic views at the same stage of the procedure). (A) The
needle of the 16-gauge intravenous catheter with a 2—0 barbed
suture (empty arrow) introduced into the previous skin puncture
point for intraabdominal creation of nylon loop. (A’) The catheter
with barbed suture (empty arrow) passing through the nylon (arrow)
loop. The end of the barbed suture is held by grasping forceps (G).
(B,B’) After catheter removal, the nylon (arrow) loop was pulled
outward, bringing the barbed suture (empty arrow) caught in the
nylon loop to the outside. (C) The nylon loop is completely pulled
out, and both ends of the barbed suture (empty arrow) coming out
through the same skin puncture point where the 16-guage catheter
needle had previously introduced. (C’) The barbed suture (empty
arrow) loop incorporating the seromuscular layer of the stomach.
(D,D’) Both ends of barbed suture tied with a square knot (empty
arrow). (E,E") Completed gastropexy using four bites sutured with
barbed suture (empty arrows). Cr, the cranial part of the patient; Cd,
the caudal part of the patient; SS, stay suture; S, stomach.

significant risk factor (31, 32, 34). Dogs with genetic predispositions
such as a family history of GDV are also at higher risk (34). In this
case, the patient was a 25-kg purebred Russo-European Laika with a
thoracic depth-to-width ratio of 1.39, categorizing her as a deep-
chested dog (depth-to-width ratio >1.25) (35). She was 5 years old, an
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FIGURE 4

Follow-up images at 1 month after modified laparoscopic assisted percutaneous gastropexy (mLAPG) in a dog. (A) The hyperechoic structures (arrows)
represent the 2—-0 barbed suture material remaining within the muscularis layer of the stomach (calipers) as seen on ultrasonography. (B) The
laparoscopic fundus-grasping forceps (asterisk) are pulling the stomach to assess adhesion formation and its tension under laparoscopic visualization.
(C) A fold is visible at the gastropexy site (arrows), but no suture penetration is identified on gastroscopy. S, stomach; AW, abdominal wall.

age at which the risk of GDV tends to increase (33). Most importantly,
her mother dog had died of GDV. These factors placed the patient in
a high-risk group, constituting the primary indication for selecting
this case for mLAPG.

In mLAPG, a self-anchoring barbed suture was used at the
gastropexy site to induce permanent adhesion (22). The barbs of the
self-anchoring barbed suture increase the contact area between the
suture and the tissue, thereby enhancing load resistance and reducing
the risk of gastropexy failure (36). To achieve permanent attachment,
most conventional gastropexy techniques aim to promote healing
between the incised seromuscular layer of the stomach and the
transverse abdominis muscle (4, 20-22, 27). mLAPG in the present
case caused no incision or abrasion to the seromuscular layer of the
stomach or the transversus abdominis muscle. According to Deroy
et al., each barb along the self-anchoring barbed suture securely
engages the tissue, resists tissue pull-out (23). It maintains consistent
tension and induces sufficient trauma to encourage fibrous adhesion,
even without the need for an incision or abrasion.

A previous cadaveric study compared mLAPG and a simple
continuous suture (TLG), both performed with barbed sutures (37).
The tensile strength after mLAPG (35.86 + 8.24 N) was significantly
higher than that following TLG (24.04 + 7.16 N), demonstrating that
mLAPG provides greater mechanical strength. According to the study,
it suggests that barbed sutures in mLAPG engage the abdominal wall
in full thickness, which may apply a stronger force between the suture
and the abdominal wall. This indicates that the mLAPG could provide
a more durable and mechanically stable gastropexy, which further
supports its potential as a reliable alternative for GDV prophylaxis.

Owing to absence of intracorporeal suturing, mLAPG is less
technically challenging than TLG. In addition, because mLAPG does
not require the use of a laparoscopic needle holder, it allows for a
simpler instrumental setup. In a previous study by Mayhew and
Brown, the average gastropexy suturing time (from the end of portal
placement until the portals were ready to be removed) for incisional
TLG using intracorporeal suturing was 48 min (range, 39-61 min)
(19). mLAPG required 29 min for gastropexy suturing (from the
placement of the stomach stay suture to the final tied suture).
Considering that this was the first case in which mLAPG was
performed in a clinical patient, the gastropexy suturing time is
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expected to decrease further with increased proficiency. Compared to
conventional TLG, which requires three ports or a larger single-
incision laparoscopic surgery port (4, 19, 22-24, 27), mLAPG uses
only two 6-mm ports, thereby minimizing the risk of complications
associated with port insertion.

As for postoperative follow-up of gastropexy site, ultrasonography
is a noninvasive and repeatable technique that typically does not
require sedation. The presence of the suture material in the muscular
layer indicates that the submucosa and mucosa slipped away from the
seromuscular layer during the mucosal slip. This allowed the suture
bites to be securely incorporated into only the seromuscular layer,
without penetrating the submucosa or mucosa (23, 38). Moreover, no
sliding motion indicates that appropriate adhesion development was
achieved using the mLAPG procedure (20, 23, 39, 40). However, the
absence of the sliding motion cannot be used to assess the quality or
strength of the gastropexy.

Laparoscopic follow-up allows for the subjective assessment of
adhesions at the gastropexy site (16, 23, 24). Laparoscopic evaluation
provided direct visualization of the gastropexy site, allowing gross
assessment of adhesion formation and confirmation that no adjacent
structures were entrapped. In addition, by retracting the adhered
stomach from the abdominal wall using laparoscopic grasping forceps,
the strength of adherence could be assessed and was found to
be adequate.

In combination of laparoscopic evaluation, endoscopy was
performed. The light of the laparoscope was directed close to the
suture line at the gastropexy site within the abdominal cavity, allowing
endoscopy within the stomach to accurately locate and evaluate the
gastropexy site. To the best of our knowledge, there has been no
reported case wherein endoscopy was used for postoperative
evaluation after laparoscopic gastropexy. In one study, fistula
formation around the suture material was reported as a long-term
postoperative complication of laparoscopic gastropexy (23). Such
fistulas may result from intraluminally placed gastropexy sutures.
Endoscopy is the most definitive method for confirming the absence
of intraluminal sutures after gastropexy. In the present case, no
intraluminal sutures or gastric abnormalities were detected.

In this study, additional fibrous adhesions developed
postoperatively in the live patient, which may have resulted in an
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even greater tensile strength than that measured in the cadaveric
models (37). In the study by Spah et al., adhesion formation at
1-month postoperatively in incisional gastropexy using barbed
sutures was confirmed through ultrasonography (4). In the present
study, despite being a non-incisional gastropexy using barbed
sutures, we confirmed that adhesion formation could occur at
1-month postoperatively. Ultrasonography revealed the absence of
sliding motion, whereas laparoscopy confirmed stable adhesions,
which were verified using laparoscopic forceps. These methods were
validated in previous gastropexy studies (16, 23, 24, 39, 40).
Therefore, nLAPG may be a reproducible and effective prophylactic
gastropexy technique in dogs.

In dogs, prophylactic gastropexy is often performed concurrently
with other procedures, including ovariectomy (OVE). In two-port
laparoscopic OVE, the portal site placement is similar to that of
mLAPG; therefore, these two procedures could be feasibly combined.
Accordingly, performing mLAPG concurrently with OVE in female
dogs may be considered a practical option. Although these
combinations have not yet been attempted and potential challenges
cannot be fully anticipated, it appears feasible to apply the technique
to other procedures such as cryptorchidectomy or liver biopsy.
However, depending on the case, the surgical approach may be limited
or an additional port may be required.

Our study had some limitations. First, although a telephonic
follow-up was conducted for 1 year, the postoperative follow-up
data was limited to only 1 month owing to the owner’s difficulty
in visiting the hospital. Second, as this report describes only a
single case, further long-term studies involving more patients will
be needed to evaluate the clinical efficacy of mLAPG in the
prevention of GDV.

In conclusion, the mLAPG technique in the present report
eliminates the need for intracorporeal suturing, making it technically
less challenging. This incisionless method is less invasive compared to
other laparoscopic gastropexy techniques, requiring only two 6-mm
ports. The procedure was successfully performed in the patient,
achieving secure adhesion without injury to the gastric wall or any
gastropexy-related complications. Consequently, mLAPG can
be recommended as a safe and effective approach for prophylactic
gastropexy in dogs.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary material, further inquiries can be directed
to the corresponding author.

Ethics statement

Ethical approval was not required for the studies involving
animals in accordance with the local legislation and institutional
requirements because the owner was fully informed regarding the
surgical technique described in the case report, including alternative
treatment options, and consented to the procedure following

Frontiers in Veterinary Science

10.3389/fvets.2025.1614761

detailed discussion with the authors. Written informed consent was
obtained from the owners for the participation of their animals in
this study.

Author contributions

SY: Data curation, Investigation, Writing — original draft. HK:
Writing - review & editing, Visualization. JK: Writing - review &
editing. HW: Writing - review & editing, Supervision.

Funding

The author(s) declare that financial support was received for the
research and/or publication of this article. This research was
supported by the Regional Innovation System & Education (RISE)
program through the Gangwon RISE Center, the Ministry of
Education (MOE), and the Gangwon State (G.S.), Republic of Korea
(2025-RISE-10-002).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The authors declare that no Gen Al was used in the creation of
this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure accuracy,
including review by the authors wherever possible. If you identify any
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fvets.2025.1614761/
full#supplementary-material

frontiersin.org


https://doi.org/10.3389/fvets.2025.1614761
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fvets.2025.1614761/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fvets.2025.1614761/full#supplementary-material

Youn et al.

References

1. Meyer-Lindenberg A, Harder A, Fehr M, Lijerssen D, Brunnberg L. Treatment of gastric
dilatation-volvulus and a rapid method for prevention of relapse in dogs: 134 cases
(1988-1991). ] Am Vet Med Assoc. (1993) 203:1303-7. doi: 10.2460/javma.1993.203.09.1303

2. Betts C, Wingfield W, Rosin E. Permanent gastropexy as a prophylactic measure
against gastric volvulus. J Am Anim Hosp Assoc. (1976) 12:177-81.

3. Glickman L, Lantz G, Schellenberg D, Glickman N. A prospective study of survival
and recurrence following the acute gastric dilatation-volvulus syndrome in 136 dogs. J
Am Anim Hosp Assoc. (1998) 34:253-9. doi: 10.5326/15473317-34-3-253

4. Spah CE, Elkins A, Wehrenberg A, Jaffe MH, Baird DK, Naughton JFE, et al.
Evaluation of two novel self-anchoring barbed sutures in a prophylactic laparoscopic
gastropexy compared with intracorporeal tied knots. Vet Surg. (2013) 42:932-42. doi:
10.1111/j.1532-950X.2013.12043.x

5. Ward MP, Patronek GJ, Glickman LT. Benefits of prophylactic gastropexy for dogs
at risk of gastric dilatation-volvulus. Prev Vet Med. (2003) 60:319-29. doi:
10.1016/S0167-5877(03)00142-9

6. Wingfield W, Betts CW, Greene RW. Operative techniques and recurrence rates
associated with gastric volvulus in the dog. J Small Anim Pract. (1975) 16:427-32. doi:
10.1111/j.1748-5827.1975.tb05766.x

7. Funkquist B. Gastric torsion in the dog III. Fundic gastropexy as a relapse-preventing
procedure. ] Small Anim Pract. (1979) 20:103-9. doi: 10.1111/j.1748-5827.1979.tb05945.x

8. Fallah A, Lumb W, Nelson A, Frandson R, Withrow S. Circumcostal gastropexy
in the dog a preliminary study. Vet Surg. (1982) 11:9-12. doi:
10.1111/§.1532-950X.1982.tb00657.x

9. Schulman A, Lusk R, Lippincott C, Ettinger S. Muscular flap gastropexy: a new
surgical technique to prevent recurrences of gastric dilation-volvulus syndrome. J Am
Anim Hosp Assoc. (1986) 22:339-46.

10. Parks J, Greene R. Tube gastrostomy for the treatment of gastric volvulus [dogs].
J Am Anim Hosp Assoc. (1976) 12:168-72.

11. Flanders JA, Harvey HJ. Results of tube gastrostomy as treatment for gastric
volvulus in the dog. J Am Vet Med Assoc. (1984) 185:74-7. doi:
10.2460/javma.1984.185.01.74

12. Whitney W, Scavelli T, Matthiesen D, Burk R. Belt-loop gastropexy: technique and
surgical results in 20 dogs. ] Am Anim Hosp Assoc. (1989) 25:75-83.

13. Haraguchi T, Kimura S, Itoh H, Nishikawa S, Hiyama M, Tani K, et al. Comparison
of postoperative pain and inflammation reaction in dogs undergoing preventive
laparoscopic-assisted and incisional gastropexy. J Vet Med Sci. (2017) 79:1524-31. doi:
10.1292/jvms.17-0103

14. Rawlings CA, Foutz TL, Mahaffey MB, Howerth EW, Bement S, Canalis C. A rapid
and strong laparoscopic-assisted gastropexy in dogs. Am J Vet Res. (2001) 62:871-5. doi:
10.2460/ajvr.2001.62.871

15. Rawlings CA, Mahaffey MB, Bement S, Canalis C. Prospective evaluation of
laparoscopic-assisted gastropexy in dogs susceptible to gastric dilatation. J Am Vet Med
Assoc. (2002) 221:1576-81. doi: 10.2460/javma.2002.221.1576

16. Dujowich M, Keller ME, Reimer SB. Evaluation of short-and long-term
complications after endoscopically assisted gastropexy in dogs. ] Am Vet Med Assoc.
(2010) 236:177-82. doi: 10.2460/javma.236.2.177

17. Tavakoli A, Mahmoodifard M, Razavifard A. The superiority of paracostal
endoscopic-assisted gastropexy over open incisional and belt loop gastropexy in dogs:
a comparison of three prophylactic techniques. Iran J Vet Res. (2016) 17:118.

18. Johnston SA, Tobias KM. Veterinary surgery: Small animal expert consult -
E-BOOK: Veterinary surgery: Small animal expert consult - E-BOOK. Riverport Lane,
St. Louis, Missouri: Elsevier Health Sciences. (2017).

19. Mayhew PD, Brown DC. Prospective evaluation of two intracorporeally sutured
prophylactic laparoscopic gastropexy techniques compared with laparoscopic-assisted
gastropexy in dogs. Vet Surg. (2009) 38:738-46. doi: 10.1111/j.1532-950X.2009.00554.x

20. Coleman KA, Adams S, Smeak DD, Monnet E. Laparoscopic gastropexy using
knotless unidirectional suture and an articulated endoscopic suturing device: seven
cases. Vet Surg. (2016) 45:095-0101. doi: 10.1111/vsu.12570

Frontiers in Veterinary Science

07

10.3389/fvets.2025.1614761

21. Coleman KA, Monnet E. Comparison of laparoscopic gastropexy performed via
intracorporeal suturing with knotless unidirectional barbed suture using a needle driver
versus a roticulated endoscopic suturing device: 30 cases. Vet Surg. (2017) 46:1002-7.
doi: 10.1111/vsu.12722

22. Takacs JD, Singh A, Case JB, Mayhew PD, Giuffrida MA, Caceres AV, et al. Total
laparoscopic gastropexy using 1 simple continuous barbed suture line in 63 dogs. Vet
Surg. (2017) 46:233-41. doi: 10.1111/vsu.12601

23. Deroy C, Hahn H, Bismuth C, Ragetly G, Gomes E, Poncet C. Simplified minimally
invasive surgical approach for prophylactic laparoscopic gastropexy in 21 cases. J
Am Anim Hosp Assoc. (2019) 55:152-9. doi: 10.5326/JAAHA-MS-6879

24. Giaconella V, Grillo R, Giaconella R, Properzi R, Gialletti R. Outcomes and
complications in a case series of 39 total laparoscopic prophylactic gastropexies using a
modified technique. Animals. (2021) 11:255. doi: 10.3390/ani11020255

25. Runge JJ, Mayhew PD. Evaluation of single port access gastropexy and ovariectomy
using articulating instruments and angled telescopes in dogs. Vet Surg. (2013) 42:807-13.
doi: 10.1111/§.1532-950X.2013.12036.x

26. Hardie RJ, Flanders JA, Schmidt P, Credille KM, Pedrick TP, Short CE.
Biomechanical and histological evaluation of a laparoscopic stapled gastropexy
technique in dogs. Vet Surg. (1996) 25:127-33. doi: 10.1111/j.1532-950x.1996.tb01388.x

27. Mathon DH, Dossin O, Palierne S, Cremoux M, Rodriguez H, Meynaud-Collard
P, et al. A laparoscopic-sutured gastropexy technique in dogs: mechanical and functional
evaluation. Vet Surg. (2009) 38:967-74. doi: 10.1111/§.1532-950X.2009.00592.x

28. Imhoff DJ, Cohen A, Monnet E. Biomechanical analysis of laparoscopic incisional
gastropexy with intracorporeal suturing using knotless polyglyconate. Vet Surg. (2015)
44:39-43. doi: 10.1111/§.1532-950X.2014.12177.x

29. Patkowski D, Czernik J, Chrzan R, Jaworski W, Apoznanski W. Percutaneous internal
ring suturing: a simple minimally invasive technique for inguinal hernia repair in children.
J Laparoendosc Adv Surg Tech A. (2006) 16:513-7. doi: 10.1089/1ap.2006.16.513

30. Tacona RV, Grasso F, Grimaldi SA, Lebet M, Cacciaguerra S. Laparoscopic assisted
percutaneous anterior gastropexy for the Management of Acute and Chronic Gastric
Volvulus in infants. Children. (2022) 9:1275. doi: 10.3390/children9091275

31. Bell JS. Inherited and predisposing factors in the development of gastric dilatation
volvulus in dogs. Top Companion Anim Med. (2014) 29:60-3. doi: 10.1053/j.tcam.2014.09.002

32. Glickman LT, Glickman NW, Pérez CM, Schellenberg DB, Lantz GC. Analysis of
risk factors for gastric dilatation and dilatation-volvulus in dogs. ] Am Vet Med Assoc.
(1994) 204:1465-71. doi: 10.2460/javma.1994.204.09.1465

33. Glickman LT, Glickman NW, Schellenberg DB, Raghavan M, Lee TL. Incidence of
and breed-related risk factors for gastric dilatation-volvulus in dogs. J Am Vet Med Assoc.
(2000) 216:40-5. doi: 10.2460/javma.2000.216.40

34. Schellenberg D, Yi Q, Glickman N, Glickman L. Influence of thoracic conformation
and genetics on the risk of gastric dilatation-volvulus in Irish setters. ] Am Anim Hosp
Assoc. (1998) 34:64-73. doi: 10.5326/15473317-34-1-64

35. Jepsen-Grant K, Pollard R, Johnson L. Vertebral heart scores in eight dog breeds.
Vet Radiol Ultrasound. (2013) 54:3-8. doi: 10.1111/j.1740-8261.2012.01976.x

36. Arbaugh M, Case JB, Monnet E. Biomechanical comparison of glycomer 631 and
glycomer 631 knotless for use in canine incisional gastropexy. Vet Surg. (2013) 42:205-9.
doi: 10.1111/§.1532-950X.2012.01051.x

37.Kim DW, Kwak HH, Kim J, Woo HM. Description and biomechanical evaluation
of the modified laparoscopic-assisted percutaneous gastropexy technique in dogs. Front
Vet Sci. (2025) 11:1509728. doi: 10.3389/fvets.2024.1509728

38. Smeak DD. Gastropexy. In: E Monnet and DD Smeak editors. Gastrointestinal
Surgical Techniques in Small Animals (2020) 165-78.

39. Tanno F, Weber U, Wacker C, Gaschen L, Schmid V, Lang J. Ultrasonographic
comparison of adhesions induced by two different methods of gastropexy in the dog. J
Small Anim Pract. (1998) 39:432-6. doi: 10.1111/j.1748-5827.1998.tb03751.x

40. Wacker CA, Weber UT, Tanno F, Lang J. Ultrasonographic evaluation of adhesions
induced by incisional gastropexy in 16 dogs. J Small Anim Pract. (1998) 39:379-84. doi:
10.1111/j.1748-5827.1998.tb03736.x

frontiersin.org


https://doi.org/10.3389/fvets.2025.1614761
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://doi.org/10.2460/javma.1993.203.09.1303
https://doi.org/10.5326/15473317-34-3-253
https://doi.org/10.1111/j.1532-950X.2013.12043.x
https://doi.org/10.1016/S0167-5877(03)00142-9
https://doi.org/10.1111/j.1748-5827.1975.tb05766.x
https://doi.org/10.1111/j.1748-5827.1979.tb05945.x
https://doi.org/10.1111/j.1532-950X.1982.tb00657.x
https://doi.org/10.2460/javma.1984.185.01.74
https://doi.org/10.1292/jvms.17-0103
https://doi.org/10.2460/ajvr.2001.62.871
https://doi.org/10.2460/javma.2002.221.1576
https://doi.org/10.2460/javma.236.2.177
https://doi.org/10.1111/j.1532-950X.2009.00554.x
https://doi.org/10.1111/vsu.12570
https://doi.org/10.1111/vsu.12722
https://doi.org/10.1111/vsu.12601
https://doi.org/10.5326/JAAHA-MS-6879
https://doi.org/10.3390/ani11020255
https://doi.org/10.1111/j.1532-950X.2013.12036.x
https://doi.org/10.1111/j.1532-950x.1996.tb01388.x
https://doi.org/10.1111/j.1532-950X.2009.00592.x
https://doi.org/10.1111/j.1532-950X.2014.12177.x
https://doi.org/10.1089/lap.2006.16.513
https://doi.org/10.3390/children9091275
https://doi.org/10.1053/j.tcam.2014.09.002
https://doi.org/10.2460/javma.1994.204.09.1465
https://doi.org/10.2460/javma.2000.216.40
https://doi.org/10.5326/15473317-34-1-64
https://doi.org/10.1111/j.1740-8261.2012.01976.x
https://doi.org/10.1111/j.1532-950X.2012.01051.x
https://doi.org/10.3389/fvets.2024.1509728
https://doi.org/10.1111/j.1748-5827.1998.tb03751.x
https://doi.org/10.1111/j.1748-5827.1998.tb03736.x

	Case Report: Successful application of modified laparoscopic assisted percutaneous gastropexy in a dog using two 6-mm portal sites
	1 Introduction
	2 Case description
	3 Discussion

	References

