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Abstract

previously reported in the veterinary literature.

testing may be appropriate.

Background: Polyglactin 910 is a synthetic braided, absorbable suture commonly used in surgery. Though
polyglactin 910 suture-related pseudoinfection is well documented in the human literature, it has not been

Case description: A 3-year-old female, ovariectomized but otherwise experimentally naive Yucatan pig was
evaluated for a several week history of bilateral multifocal abscesses in the area of the paralumbar fossa, which
continued to worsen despite oral antibiotics and non-steroidal anti-inflammatory medications. The multi-focal
abscesses continued to worsen and additional diagnostics were pursued including cytology, culture (aerobic,
anaerobic and fungal), and bloodwork. All supported a non-infectious etiology. Biopsy results indicated a suture-
related pseudoinfection. Despite treatment including parenteral antibiotics, pain medications and superficial surgical
debridement, the dermatologic lesions worsened. Euthanasia was elected. Post-mortem necropsy demonstrated a
suture-related pseudoinfection with extrusion of suture material from the ovarian pedicle ligatures through the
body wall and skin leading to numerous sterile abscesses in the bilateral paralumbar fossa.

Conclusions: This is the first published report of a significantly delayed polyglactin 910 suture-related
pseudoinfection in a Yucatan pig. While likely an isolated incident, it supports further research into this area.
Additionally for critical research studies using Yucatan pigs, pre-surgical assessment with hypersensitivity patch

Background
Even with the advent of new biomaterials and the switch
to synthetic suture for many applications, acute post-
operative suture reaction still occurs. However, suture-
related pseudoinfection (SRPI) is a less common condition
and may be misidentified due to delay of onset. SRPI is
characterized by local or systemic signs of inflammation oc-
curring approximately 6-9 weeks after suture placement.
There are few case reports in the veterinary literature
of a foreign body reactions to polyglactin 910. One study
compared polyglactin 910 to two other suture types in
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the immediate post-surgery period (10-14 days) when
used in the linea alba closure of cats for ovariohysterect-
omy [1]. The least reaction or inflammation in this study
occurred with a polyglactin 910 closure without add-
itional closure of the subcutaneous tissues. Another
study comparing inflammation secondary to suture inci-
sional closure in rats found that Maxon® (polyglyconate)
and PDS° (polydioxanone) elicited a lower degree of
chronic inflammation compared with Vicryl® (polyglactin
910) and chronic gut. Overall healing times were com-
parable [2]. These reports therefore support polyglactin
910 as a safe and appropriate suture choice in many sit-
uations based on clinical signs [1] and histology [1, 2].
However, there has been little published on polyglactin
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910 suture with regards to safety and immunogenicity in
the veterinary literature since the 1980 s.

Case presentation

A 3year old adult female Yucatan pig acquired from an
approved research vendor' arrived healthy to the re-
search facility. The pig was never enrolled into the study
for which it was ordered, and at the time, there were no
concurrent studies to allow transfer to another experi-
mental protocol. Therefore, the experimentally naive
animal was then transferred to the institutional holding
protocol. For the purposes of interim group housing and
future re-homing or adoption, a bilateral ovariectomy
was performed via a midline laparotomy (~ 20 cm inci-
sion length). The animal was anesthetized with Telazol*
(4mg/kg IM) and Xylazine® (2 mg/kg IM) and main-
tained intubated with isoflurane anesthesia® (2-3%). The
surgical site was prepared with removal of all hair and a
triple surgical scrub using chlorohexidine and alcohol.
Deri-operative cefazolin® (20 mg/kg, IV, once) was ad-
ministered, and aseptic surgical technique was main-
tained throughout the procedure. 0-Vicryl® (polyglactin
910)° miller knots were used for ligation of each ovarian
pedicle. For added security, each pedicle was double li-
gated in this manner. Three-layer closure of the incision
was accomplished using PDS II° (polydioxanone)® in a
simple continuous pattern (size 2 for linea alba, size 0
for subcutaneous tissue, and size 2 - 0 for intradermal).
Pre-operative analgesia was provided with Buprenor-
phine SR” (0.2 mg/kg SQ once), meloxicam® (0.4 mg/kg,
SQ, once), and a local incisional block (5 mL 2% Lido-
caine’). Post-operatively carprofen'® (4 mg/kg, PO, q24)
was provided for 3 days. The surgery and post-operative
period were uneventful.

Approximately 4 months later (122 days post-surgery),
a small nodule (~1cm in diameter) developed on the
left paralumbar fossa with the surrounding 3—4 cm of
skin warm and mildly hyperemic. Fine need aspirate of
the nodule revealed clear serous fluid. Cytology did not
reveal any cellular infiltrates and protein assessment was
not performed at that time. All other physical exam
findings were unremarkable. A presumptive diagnosis of
a cyst or seroma was made based on these findings.
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By one month after this (146 days post-surgery), both
paralumbar fossa had developed 2-5 nodules present on
each side. Fine need aspirate yielded caseous material in-
dicating abscessation. In-house cytology demonstrated
numerous degenerate neutrophils admixed with cellular
debris. No bacteria, fungi, or parasites were identified on
cytology. Due to worsening presentation, treatment in-
cluding amoxicillin'* (15 mg/kg, PO, q12) and carpro-
fen'® (4 mg/kg, PO, q24) were instituted. Despite two
weeks of treatment, there was no improvement and the
affected area on each side measured 8 cm x 8 cm with
multifocal abscesses present. The surrounding area was
still warm and mildly hyperemic, and the immediate area
was becoming hyperpigmented (Fig. 1).

Due to this progression, anesthetized debridement,
bloodwork, culture, and cytology were elected (166 days
post-surgery). The animal was anesthetized as previously
described. An intravenous catheter was placed in the
right auricular vein and cefazolin® (20 m/kg, IV, ql12)
and enrofloxacin'? (5 mg/kg, IV, q24) started. These an-
tibiotics were continued for four days after debridement.
Oral carprofen therapy was continued throughout this
period. All abscesses were sterilely lanced and flushed
with dilute betadine and sterile saline and allowed to
heal open. Aerobic, anaerobic, and fungal cultures were
submitted to an external laboratory’, but all yielded no
growth. Cytology taken at time of debridement was un-
changed and characterized by neutrophilic inflammation.
A complete blood count and serum chemistry was per-
formed on in-house analyzers."> Complete blood count
results indicated a chronic inflammatory process with a
mild non-regenerative anemia and a shift in the
leukocyte percentages with neutrophils comprising 73%
of the total white blood cells and lymphocytes only 22%
(Table 1). The elevated creatinine kinase is attributable
to a traumatic blood collection. The low sodium was de-
termined to be spurious secondary to a needed machine
maintenance for that particular analyte (Table 2). All
other complete blood count total numbers and serum
chemistry values were within normal ranges.

Approximately 2 weeks after the surgical debridement
during cleaning of the area (177 days post-surgery), a
small biopsy was collected from one of the draining
tracts which included fibrous material (Fig. 2a). Histo-
logically, foreign material was identified in the core of
the tissue (Fig. 2b). Reviewing the animal’s record, it was
concluded at the observed lesions were likely a result of
a reaction to the pedicle ligatures made with 0-Vicryl®
during the ovariectomy. No other foreign materials had
been introduced to the animal during its ovariectomy or
any time thereafter.

"Hospira, Lake Forest, IL
Baytril, Bayer, Leverkusen, Germany



Collins and Simons BMC Veterinary Research (2020) 16:459 Page 3 of 7

¥ . o DR N P
RN 2 TRANT I S

Fig. 1 Gross presentation of initial clinical signs present on left and right paralumbar fossa. Numerous multifocal nodules and draining wounds
present measuring x < 2.5 cm in diameter

Table 1 Complete blood count. Results outside normal ranges as provided by the vendor for age and sex matched control animals
are highlighted in red

WBC 13.69 x 10° cells/pL 11.3-22.8
RBC 3.22 x 10° cells/pL 59-8.8
HGB 6.6 g/dL 10.1-15.1
HCT 20.9 % 31.1-45.9
MCV 64.9 fL 44.2 - 60.9
MCH 20.4 pg 14.4 -20.1
MCHC 315 g/dL 30.6 - 34.9
RDW 14.2 % 14.8-19.8
HDW 1.62 g/dL 14-23
PLT 337 x 10° cells/ pL 138.2 - 467.8
MPV 9.1 fL 6.8-12.6
% Neutrophils 73.4 % 26.6 —56.7
% Lymphocytes 22.8 % 35.5-62.0
% Monocytes 2.5 % 1.6 — 8.8
% Eosinophils 0.6 % 0.1-5.6
% Basophils 0.1 % 0-2.7

% Large Unstained Cells 0.6 % 0-4.4

# Neutrophils 10.04 x 10° cells/ uLL 3.1-9.6

# Lymphocytes 3.12 x 10’ cells/ uL 4.6 —10.0
# Monocytes 0.35 x 10° cells/ pL 03-1.2

# Eosinophils 0.08 x 10° cells/ uL 0-0.9

# Basophils 0.01 x 10° cells/ pL 0-0.5

# Large Unstained Cells 0.08 x 10° cells/ uL 0-0.7
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Table 2 Serum chemistry values. Results outside normal ranges as provided by the vendor for age and sex matched control animals

highlighted in red

Test Result Unit Normal Range
Sodium 139 mmol/L 142 — 152
Potassium 4.0 mmol/L 4.0-52
Chloride 99 mmol/L 94.4-114.0
Albumin 3.21 g/dL 39-55
Creatinine 1.32 mg/dL 1.2-2.0
Total Protein 5.75 g/dL 6.1 -8.9
ALT 38 U/L 20.4 —46.8
AST 35 U/L 10.4 —56.0
CK 668 U/L 48.0 — 288.0
GGT 51 U/L 41 - 86
BUN 15 mg/dL 9.2-29.2
Glucose 81 mg/dL 36.4-123.2
LDH 346 U/L 389 - 727
Cholesterol 62 mg/dL 38.4—165.2
Phosphorus 5.8 mg/dL 5.1-8.1
Total bilirubin 0.22 mg/dL 0.0-0.3
Calcium (total) 9.4 mg/dL 93-11.6
Globulins 2.54 g/dL 1.6 —4.0

Fig. 2 a Gross presentation of material removed from one of the
draining tracts in the paralumbar fossa. Scale bar, 1 cm. b Low
magnification view of the foreign material surrounded by subcutaneous
tissue. (H&E, bar = 50 um) Inset of the same image under polarized light
highlights the refractile nature of the foreign material

As a suture-related pseudoinfection causing a sterile
inflammatory process, all antibiotics were discontinued,
and the animal was maintained on intermittent carpro-
en'® (4mg/kg, PO, PRN) and buprenorphine HCI"
(0.03 mg/kg, SQ, PRN) to control pain and discomfort.
Further, more invasive surgical debridement was not
elected. Despite supportive care, the animal developed
intermittent mild hindlimb lameness which alternated
limbs depending on which paralumbar fossa was more
severely affected with abscesses and draining tracts at
the time. Eventually, the animal became generally more
agitated and aggressive to care takers. Because of this
change in behavior and lack of response to treatment,
euthanasia was elected approximately 5 months after ini-
tial presentation and 9 months after ovariectomy. For
euthanasia, similar sedation was used as for debride-
ment, and the animal euthanized (Beuthanasia-D°, 4.5
mg/kg, IV). At necropsy (241 days post-surgery), numer-
ous abscesses ranging from 3 to 7 mm diameter were
present bilaterally in the skin and subcutaneous fat
(Fig. 3a). These lesions occasionally extended in a linear
fashion deep into the subcutis and through the body wall
(i.e. draining sinus) (Fig. 3b). Ovarian pedicles were bi-
laterally fibrotic and mineralized with linear tracks of fi-
brotic tissue connecting the ovariectomy site with skin
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Fig. 3 Images and histology taken from post-mortem necropsy.
a Gross pathology present from a piece of tissue from the right
paralumbar fossa. b Low magnification view of histology
demonstrating presence of draining tracts in the subcutaneous
tissue. (H&E, bar =5 mm)

lesions. Minor abdominal adhesions were multifocally
present (i.e. post-surgical adhesions). While scarring
was present from the linea alba closure, there was no
indication grossly of a similar foreign body reaction
or remaining suture from the surgery in that area.
Tissue sections were fixed with 10% formalin, paraffin
embedded, and sectioned for hematoxylin and eosin
staining.
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Histologically, there were typical signs associated with
a foreign body reaction including multifocal small pyo-
granulomas (Fig. 4a). These were observed throughout
the skin which consisted of a necrotic core containing
degenerate neutrophils, epithelioid macrophages and nu-
merous foreign body type giant cells surrounded by
fibroplasia and chronic inflammatory cells. In a few sec-
tions, distinct multi-nucleated giant cells surrounded a
refractile material (Fig. 4b). In some of these pyogranu-
lomas, the center contained Splendore-Hoeppli bodies
composed of antigen antibody complexes (Fig. 4c).

Discussion and conclusions
Conversely, in the human medical literature, hypersensi-
tivities and pseudoinfections to polyglactin 910 and its
derivatives are well reported for a variety of procedures.
Several authors of case reports or studies state subject-
ively that reactions to this type of suture may be on the
rise [3, 4]. In review of one doctor’s surgical records
from 1999 until the early in 2005, Vicryl® was widely
used for a variety of ambulatory procedures with no doc-
umented complications. However, in 2005, 11 cases of
unexpected tissue reactions to Vicryl® or Vicryl-Plus®
were documented [4]. Other case reports of polyglactin
910 suture extrusion include surgical manipulations such
subcuticular closures after orthopedic procedures [5],
hip arthroscopies [6, 7], and facial plastic surgery [5]. In
a retrospective medical study evaluating sclerotomy clos-
ure using a variety of suture types, post-operative ad-
verse suture reaction rates were 2% for plain gut, 30%
for polyglycolic acid, and 12% for polyglactin 910 [8].

In some case reports, there is speculation on if there is
a requirement for an interaction with another substance
such as Dermabond® [4] or tuberculin [5]. These case re-
ports may indicate that for some patients the use of
Vicryl® alone may not sufficient to induce a reaction, and
other factors are needed. For the case report described

Fig. 4 Characteristic histopathology of a suture-related pseudoinfection present in this animal. a Low magnification view showing extensive areas
of pyogranulomas. (H&E, bar = 200 um) b Higher magnification view of an area of pyogranuloma highlighting distinct multi-nucleated giant cells
surrounding foreign material. (H&E, bar =50 um) ¢ Higher magnification view of an area of inflammation which contains an aggregate of
antigen-antibody complexes (Splendore-Hoeppli bodies). (H&E, bar =50 um)
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here, besides an adhesive bandage'* applied to cover the
incision site in the immediate post-operative period, the
animal was not exposed to any other foreign substances
(vaccines, dermal adhesive, etc.) the 4 months prior or
after the ovariectomy. In anticipation of a potential com-
plication, some medical doctors now use patch testing
based using a published visual [3] or histologic [9] grad-
ing system to evaluate sensitivity prior to use of Vicryl®
in their patients prior to elective cosmetic procedures.
However, the feasibility of this in a veterinary or labora-
tory animal setting is questionable.

Significant delays, up to years, after initial surgery have
been documented for suture-related pseudoinfections or
other reactions for silk [10-12]. As a braided non-
absorbable suture made of natural materials, this is not
surprising. However, polyglactin 910 is a braided syn-
thetic absorbable suture. While suture reactions often
become apparent in the immediate weeks after surgery,
there was a 4—5 month delay from time of surgery until
the initial presentation. Drake et al. studied subcutane-
ous suture reaction in Gottingen mini-pigs comparing
extrusion rates over a 5 week period from the lateral as-
pect of the hindlimb and abdomen. Coated Vicryl® had a
significantly higher extrusion rate than that of Polysorb®
(31% vs. 19%) in this study [13]. Both this case study and
the aforementioned research study appear to contradict
the package insert which states that Vicryl® absorption is
typically complete in 56—70 days [14].

The package insert also warns of suture extrusion and
delayed absorption in areas of poor vascular supply [14].
Fat has an extremely limited vascular supply compared
to other tissues. In this animals, there was extensive
intra-abdominal fat in the peri-ovarian area, some of
which was likely enclosed in the pedicle tie or in close
approximation to the suture ends. Additionally, pigs are
notable animal models for obesity and fat deposition.
Therefore, pigs may be at a higher risk of suture extru-
sion due to more extensive fat deposits. Reabsorption
rates and likelihood of reaction are also directly corre-
lated to the amount and size of suture used. Drake et al.
also concluded secure knot formation using the least
amount of material should be a priority to reduce the
amount of suture left in the body with an significantly
higher extrusion rates for 5-throw surgeon’s knots versus
3-throw or 4-throw [13]. Unfortunately, electrocautery
was not available for use during this animal’s ovariec-
tomy, and the amount of suture used to perform the
double ligation miller pedicle ties in addition to the large
suture size may have predisposed this animal.

It is important to note that polyglactin 910 suture-
related pseudoinfection is not at this time considered a
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significant post-operative complication for pigs. This is
evidenced by the numerous pig surgeries performed
every year at research and clinical institutes using this
suture type in addition to recent publications outlining
surgical complications in pet pigs of which this was not
a major finding [15, 16]. More research is needed to de-
termine the contribution of individual hypersensitivity in
the presented cases. While an exact cause cannot be de-
termined for the suture-related pseudoinfection pre-
sented here, there are several important clinical points
that this case highlights. Suture-related pseudoinfection
should be considered as a differential for any animal that
develops multifocal abscesses overlying a prior surgical
area if no infectious agent can be identified. Additionally,
as part of a full diagnostic work up, early biopsy in non-
healing dermal lesions is highly recommended and may
reveal an underlying etiology much earlier than in the
presented case.
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