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Background: Parietal fibrinous peritonitis (PFP) is a complication of laparo-
tomy in cattle, consisting of fluid and fibrin accumulation within a fibrous
capsule between the parietal peritoneum and the abdominal muscles. Since
scientific information on PFP is scarce, we aim to collect available informa-
tion to help practitioners in its diagnosis and treatment, and to formulate
research perspectives.

Methods: PubMed and GoogleScholar databases were scanned using “cattle”

» o«

or “bovine”, and one of the following keywords: “seroma”, “parietal fibrinous
peritonitis”, “retroperitoneal abscess”, or “wound infection”.

Results: Although scientific information is often anecdotal, two recent larger
studies shed more light on PFP symptoms, diagnosis and treatment. Symp-
toms vary according to the cavity’s localisation and size, and include anorexia,
weight loss and an inflammatory status. Rectal palpation is strongly indica-
tive, but the definitive diagnosis is made by ultrasound. Trueperella pyo-
genes and Escherichia coli are frequently isolated germs, although it remains
unclear whether they are primary or secondary agents. Good survival rates
were reported after surgical drainage.

Conclusion: Although the diagnosis and treatment seem clear, the exact
pathogenesis of PFP should be the focus of ongoing research. This can be
achieved by epidemiological data analysis focusing on risk factors like surgery
technique, housing and ration.

1 | INTRODUCTION

Laparotomies are carried out in cattle throughout the
world.! In Belgium, laparotomy is very common: over
500,000 elective caesarean sections (CS) are carried
out per year due to fetomaternal disproportions in
the Belgian Blue cattle breed (BBCB)?™*; Belgian rural
veterinarians typically perform between 500 and 1000
CS per year.”® In dairy cows, gastrointestinal disor-
ders such as a displaced abomasum are a common
indication for laparotomy.” Like any surgery, laparo-
tomy holds a risk of pre-, peri- and postoperative
complications.”> Y In Belgium, complications after CS
even represent up to 70% of all liability issues in rural
veterinary practice.’?

Among the numerous postoperative complications,
infectious disorders in the peritoneum are perceived
as being the most problematic. Generalised peritonitis
is well recognised by practitioners and is thoroughly
described in literature.”'? Parietal fibrinous peritoni-
tis (PFP) is a particular localised form of peritonitis,
described as an accumulation of fluid and fibrin
between the parietal peritoneum and the abdomi-
nal wall, extending into the flank or the abdominal

or pelvic cavity.*”%!1-14 Veterinarians are regularly
confronted with PFP cases, especially in Belgium, and
PFP has been estimated to cause considerable dam-
age to the sector.” Unfortunately, the nomenclature
on PFP is confusing and scientific information is
very scarce,>®11131516 Jeaving little evidence for
practitioners concerning the diagnosis, treatment,
prognosis and prevention of PFP. In this article, we
aim to review the scientific literature on all aspects of
PFP, with a specific focus on useful elements from a
practical point of view. Furthermore, we aim to formu-
late perspectives for further research on this subject.

2 | METHODOLOGY

We scanned the PubMed and GoogleScholar databases
for studies in English, French or Dutch, using “cat-
tle” or “bovine,” and one of the following keywords:
“seroma,” “parietal fibrinous peritonitis,” “retroperi-
toneal abscess,” or “wound infection” (or their trans-
lations in French and Dutch). Papers were often in
French or Dutch and were sometimes unavailable
via the Liége University Library; in these cases, we
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contacted the authors for access to the full papers.
The selected articles were carefully read to ver-
ify whether the manuscript dealt with PFP. Some
articles mentioning a “seroma” actually described
a serous fluid accumulation under the skin after
surgery and had to be discarded, whereas others
described a PFP but did so under the (inaccurate) term
“seroma.”

3 | DEFINITION AND NOMENCLATURE
OF THE PATHOLOGY

The first report of a large localised fluid accumulation
in a thick capsule between the parietal peritoneum
and the muscles was published in 1973,'” leading to
the asssumption that it was a particular and localised
form of peritonitis. Since then, this pathology has
been described by authors and veterinarians using dif-
ferent terms, including “seroma,” “(retro) peritoneal
abscess” or “clapier péritonéal” (French).”!!'-1315 To
avoid confusion, the term “parietal fibrinous peri-
tonitis” has been proposed as a more accurate defi-
nition, considering the nature, content and localisa-
tion of the pathology, and has been used in recent
scientific literature.>*%'4'® The content of a PFP is
indeed fibrinous (accumulation of serum and fibrin,
often contaminated), which discards the use of the
term “abscess” or “seroma.” Peritonitis is defined as
a localised or generalized inflammation of the peri-
toneum, resulting in a serous and fibrinous exudate. '’
For the description of this pathology, an accumulation
of fluid and fibrin within a capsule formed by a mod-
ified parietal peritoneum justifies the term “parietal
peritonitis.”

Although the peritoneum is clearly involved, the
exact pathogenesis of PFP is unknown: it is not clear
whether PFP is primarily a peritonitis, or rather a man-
ifestation of deep surgical site infection, affecting the
peritoneum.’

4 | PFP’S CAPSULE AND FLUID
COMPOSITION

The volume of the PFP cavity is highly variable and
depends mainly on its localization and the time
between the causal laparotomy and the diagnosis. Vol-
umes of 5-50 1>*71518 and a mean weight of 28.75 +
5.15 kg” have been reported.

Macroscopically, the PFP capsule is composed of a
2- to 3-cm-thick fibrous layer of parietal peritoneum.
The cavity contains a serous yellow, haemorrhagic or
serohaemorragic exudate and sometimes gas, and a
varying amount of fibrin (up to 6 kg), usually attached
to the capsule in a lamellar way. The contents can
have a normal or foul smell.>*!1141518 The peritoneal
fluid of PFP is characterised by a protein concentration
above 30 g/L, which classifies it as an inflammatory
exudate. A high lactate concentration and a low glu-
cose concentration are often observed, indicative of

bacterial proliferation.’ Cytologically, the PFP fluid has
a very high proportion of neutrophils and, to a lesser
extent, macrophages and lymphocytes.” The simulta-
neous presence of fibrin, exudate and leucocytes in
the PFP and the thickness of the connective tissue
capsule indicate that PFP is a chronic inflammatory
process,> 41518 a5 also suggested by the blood profile
(see below). Recent studies have clearly shown that the
PFP fluid is often contaminated,” 131416 in contrast
to previous assumptions that PFP is sterile.>* 8

5 | EPIDEMIOLOGY

It is generally assumed that PFP is always the con-
sequence of a laparotomy,>* 11131518 glthough it has
been reported in one BBCB heifer without a history of
surgery, presumably due to a trauma inflicted during
insemination.'* Clinical signs occur around 4 weeks
after the initial laparotomy, although this interval may
vary from 1 up to 7 weeks after surgery,®”?!11518
and partly depends on the alertness of the farmer
and the veterinarian. It is often assumed that PFP
is detected earlier in dairy than in beef cows, since
milk drop is a common early clinical sign.'?> However,
recent studies showed no difference in the interval
between surgery and clinical signs between beef and
dairy breeds.”? A PFP can occur in both beef” 34 and
dairy cattle”'>'>'8 and can affect animals of any age or
parity.”? In Belgium, PFP is described more often than
in other countries, due to the large number of elective
CS.>*9 It has been estimated that PFP occurs in 0.7-1%
of CS.>*!! Logically, PFP is more commonly described
in females than males, since the main indications for
laparotomy in cattle (dystocia and abomasal disloca-
tion) occur uniquely or far more commonly in cows
than in bulls.

Practitioners often have the impression that PFP
occurs without a clear cause; studies considering spe-
cific risk factors for PFP are very scarce. In one study,
referred cases of PFP generally had no history of surgi-
cal complications during CS, in contrast to cows with
generalized peritonitis.” Selenium deficiency has been
suggested as arisk factor for PFR,'® although this seems
speculative due to the low number of cases in this
study. Nevertheless, selenium deficiency is very com-
mon in beef cattle,”’ and this hypothesis demands fur-
ther exploration. Other potential risk factors, such as
surgical technique, suture material, infectious status
of the animal and the herd, nutrition or housing con-
ditions, have not been studied.

6 | AETIOLOGY AND PATHOGENESIS

The exact pathogenesis of PFP is difficult to unravel
since much time can pass between the onset and the
diagnosis.>”'>'® It is generally accepted that PFP is
an inflammatory reaction of the peritoneum to an
event linked with surgery.>!"'>13 The concrete trigger
could be an infectious agent (viral, bacterial, fungal), a
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foreign body (suturing material), or an irritating stim-
ulus (antibiotic, antiseptic or anaesthetic products;
physical trauma or irritation).* "% 131418

PFP has some similarities with sclerosing encap-
sulating peritonitis (SEP), a complication of peri-
toneal dialysis and abdominal surgery described in
humans,”'=?% dogs,”* and cats.?”> The main risk fac-
tors for SEP are repeated laparoscopic interventions,
unphysiological composition of dialysis fluids and
disinfectants, perturbing the normal peritoneal his-
tology, and resorption capacities.?’?>?5 This finally
leads to the accumulation of a modified transudate
containing neutrophils, lymphocytes, and monocytes
in a thickened parietal peritoneum?®*?’; the process
can be contaminated. Some authors have suggested
a genetic predispotition for SEP: certain individu-
als might have a different inflammatory cascade in
response to irritating stimuli.?®

In contrast to SEP, which is often a sterile inflam-
mation of the peritoneum,?>?% PFP is contaminated
in the majority of clinical cases. Various infectious
agents have recently been isolated from PFP flu-
ids, including Trueperella pyogenes, Escherichia
coli, Clostridium perfringens, Bovine Herpesvirus 4
(BoHV4), Mycoplasma bovis, Coxiella burnetii, and
Aspergillus fumigatus.”*'3'62% The large diversity in
these pathogens indicate that several ways of endoge-
nous or exogenous contamination are possible.”?’
It is unclear whether these agents are primary aetio-
logical causes of the PFP, or secondary contaminants
of an initially sterile fluid pouch caused by surgery.
In a recent study, BBCB cows suffering from PFP and
generalized peritonitis were compared; the latter is
generally considered as the result of contamination
during surgery. Peritoneal samples of PFP and gener-
alized peritonitis cows contained the same pathogens,
suggesting contaminated surgery as a primary cause
of both disorders.” In contrast, another study reports
the isolation of the same M. bovis strain from a PFP
cavity, an arthritis, and a mastitis in the same cow, sug-
gesting a haematogenous contamination of the PFP
cavity from other infectious sites in the body.'® This
may also be the case for other infectious agents found
in PFP that can spread via the bloodstream, such as C.
burnetii and BoHV4. Altogether, recent studies clearly
demonstrate that PFP is not a sterile process, but the
exact role of the aetiological agents remains unclear.

7 | THE LOCALISATION AND CLINICAL
SIGNS OF PFP

Although the PFP always originates from the space
between the parietal peritoneum and the muscles
at the surgical site,”*” !> multiple localisations have
been described. The PFP cavity can be localised in the
flank near the surgical wound,'*!® can form a cav-
ity lined by parietal peritoneum extending into the
abdominal or pelvic cavity or both, or can even cross
the retroperitoneal space to the opposite flank of the
initial surgery.’ Bourdette and coworkers (2017)'® have
described one case where a PFP cavity seemed to

be localised between the visceral organs and isolated
from the parietal peritoneum.

Clinical signs of PFP gradually appear after the ini-
tial surgery and worsen with time,*'"!% and depend
on the size and the localisation of the process and
the degree of inflammation or infection. Slight pyrexia
and increased respiratory and heart rates have been
described in some but not all cows with PFp>4 71214
Severe dehydration (more than 10%) was reported in
all cows enrolled in one study,’ while two-thirds of
the patients described in another study’ had a normal
hydration status. It should be noted that both clini-
cal studies mentioned above describe patients being
referred to a university hospital; therefore, previous
treatments by a referring vet or transport may have
modified clinical findings at the time of arrival.

The most common clinical signs of cows with PFP
are anorexia and weight loss, gastrointestinal hypo-
motility, and maldigestion or diarrhoea. Distention
of the paralumbar fossa, an arched back, and signs
of colic may be present. These clinical signs can be
explained by the presence of a large mass in the
abdomen or the pelvis, an inflammatory condition, or
adhesions between organs.*"912/14.15

8 | DIAGNOSIS

The typical history of a laparotomy in the weeks
before the consultation, together with the clinical
signs, raises the suspicion of PFP>%!21415 Certain
additional elements of the clinical examination may
increase the likelihood of PFP, for example when rectal
palpation reveals reduced arm mobility and the pres-
ence of a firm or depressible fluctuating mass in the
abdomen, flank, or pelvis.>!>!41518 Augcultation and
percussion may reveal a ping if a fluid and gas-filled
PFP cavity is localised in the flank.**° Blood analy-
sis of PFP patients are usually indicative of a chronic
inflammatory status: haematology often reveals slight
anaemia’ and neutrophilia, while biochemical blood
analysis often reveals hyperglobulinaemia, high fib-
rinogen concentrations, and delayed glutaraldehyde
coagulation times.”1%141531

Although suggestive, anamnesis and clinical find-
ings do not allow a conclusive diagnosis. General
signs of PFP may resemble those of traumatic
reticuloperitonitis'>*? or generalized peritonitis.”3%33
Depending on its localisation, a PFP cavity in the
flank, abdomen, or pelvis can easily be confused
with peritoneal or abdominal abscesses, tumours,
haematomas, and omental bursitis.'®3* Also, inter-
or intramuscular abscesses and seromas and diffuse
surgical site infection should be ruled out.'>3235 A
distended left or right paralumbar fossa with the even-
tual presence of a ping may be confused with a caecal
or abomasal dilatation.>?

Transabdominal or transrectal ultrasound with a 3.5
or 5 MHz probe confirms the diagnosis in case of a
PFP suspicion. The key diagnostic element of PFP is
the presence of an anechogenic fluid and echogenic
fibrin strands inside a thick fibrous capsule formed
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by the parietal peritoneum.”'*3336 Ideally, both
approaches are combined to obtain a good localiza-
tion and visualization of the mass and an evaluation of
displaced organs.»? 13151831 The diagnosis of PFP is
straightforward in cases where a large fluid filled cavity
is easily found''~'>1° but can be challenging in case of
a small volume or multiple or atypical localizations.'®

Although unnecessary to confirm the diagno-
sis, collection of PFP fluids by paracentesis may
add valuable elements to the treatment choice and
prognosis.” #1637 An aseptic (ultrasound guided)
paracentesis enables a macroscopic, biochemical, and
bacteriological analysis of the PFP fluid.'>'51836 An
explorative laparotomy is the ultimate confirmation of
the diagnosis and allows simultaneous drainage of the
cavity, /9111415

9 | TREATMENT AND PROGNOSIS

It is crucial to make a correct and complete diagno-
sis before starting the therapy. Euthanasia should be
considered before or during treatment in patients with
a low body condition score, a poor general condition,
the presence of other pathologies, or in case of therapy
failure.” 318

The principal element of the therapy is to elimi-
nate any accumulated fibrin and tissue debris and
to leave the wound open in order to drain the cav-
ity. Generally, a surgical intervention is performed,
on a standing patient, under local anaesthesia. The
abdominal wall, muscular layers, and finally the PFP
capsule are incised at the lowest ventral point defined
by ultrasound examination, large enough to facilitate
manual emptying and further drainage.>*"%!1-1* The
cavity is flushed profusely with a diluted antiseptic
solution, for example chlorhexidine 0.05%." 1214
Flushing frequency is high at the onset of therapy
(twice daily) and is reduced (once daily) according
to the shrinking of the cavity and wound healing by
secondary intention.>*'!3 The wound treatment
is very long, varying from 20 days'? to 5 weeks.»!®
Surgery and aftercare can be successfully carried out
on farm to reduce treatment costs.”'?

Systemic antibiotic use is usually performe
and is, ideally, based on a bacteriological culture and
antibiotic susceptibility.'**” One should bear in mind
that antibiotic therapy may fail due to the imperme-
ability of the fibrous capsule and the reduced perfu-
sion of the target tissue.'?!3

Some authors describe the use of non-steroid anti-
inflammatory drugs, mainly to improve appetite and
the general condition.”'?!* Intravenous fluid ther-
apy (Nacl 0.9%) during surgical treatment of PFP
has been described to correct a fluid and acid/base
imbalance”'* and to avoid hypovolemic shock while
draining a large cavity.’

Clinical outcomes of PFP treatments reported in lit-
erature are variable. In a recent study, 30 of 32 dairy
cows referred for PFP were successfully treated and
discharged from the clinic.” In BBCB cows, the mor-
tality rate of PFP after treatment has been estimated

d4,9,12—14

to be around 13%.>* Recently, a long-term survival
rate of eight of 12 referred cases of PFP in BBCB cows
has been reported.’ It should be noted that this report
described referred cases only, which may be seen in a
more advanced stage than the cases first encountered
in the field. A short interval between the initial surgery
and the detection and treatment of the complication
seems to improve the recovery and survival rate.! 1>

Even if an animal completely recovers after treat-
ment, culling should be considered because infertil-
ity and other problems may occur.”'>!%1° In a recent
study, among 12 BBCB cows treated for PFP, one was
euthanized after the start of treatment, three died after
being discharged from the clinic, three were success-
fully rebred, and five were successfully slaughtered
with normal carcass weights after PFP recovery.” Con-
sidering dairy cows, whenever data were available,
patients discharged after PFP treatment seemed to
reach their normal level of milk production in the cur-
rent and future lactations.”

10 | CONCLUSION AND PERSPECTIVES
OF RESEARCH

Until recently, reports on PFP in literature were scarce,
often anecdotal and suffered from a lack of consis-
tency in the nomenclature of the disease. Recently, two
larger clinical studies on PFP in beef and dairy cows
have been published, providing very useful informa-
tion for practitioners concerning the clinical, diagnos-
tic, therapeutic, and prognostic aspects on PFP. How-
ever, the pathogenesis of this disorder remains very
unclear. An epidemiological data analysis on potential
risk factors such as surgery technique, suture material,
complications during surgery, housing conditions and
ration, and their effect on the incidence of PFP would
further help researchers and practitioners to correctly
understand and prevent this complication.
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