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Abstract 
The diagnosis of septic arthritis remains challenging in the clinical setting, often leading to a suspicion for medical liability. 
Our purpose is to describe an unusual case of a post-mortem diagnosis of P. multocida fatal septic arthritis, in a healthy 
67-year-old woman presenting with pain in the right shoulder. Moreover, a literature review of cases of fatal septic arthritis is 
provided. The multidisciplinary approach consisted of a forensic autopsy and additional post-mortem analyses (microbiology, 
biochemical analyses, histopathology, and revision of radiological images) carried out during the prosecutor’s investiga-
tion for medical liability. A systematic review of the literature was performed to collect cases of fatal septic arthritis and to 
understand its frequency and characteristics. No clear cause of death was determined after the autopsy, that only highlighted 
swelling and purulent exudation in the right glenohumeral joint. The microbiological swab performed on the shoulder tested 
positive for P. multocida, while histopathological and biochemical data were consistent with a sepsis. These results guided 
the interview with the woman’s relatives, until a history of a previous contact with a stray cat emerged. The cause of death 
was deemed as fatal septic arthritis caused by P. multocida, occurred after cat scratches and bites and only diagnosed post-
mortem. The review of the literature provided 15 articles about fatal septic arthritis, only 1 caused by P. multocida, and all 
with ante-mortem diagnosis. Given the nonspecific symptoms, usually including a localized pain, and the absence of a clear 
history, e.g. of animal contact, septic arthritis might represent an under-reported clinical and pathological diagnosis, lead-
ing to a judicial autopsy for the suspicion for medical liability. The post-mortem examination, following a multidisciplinary 
approach including integration of the clinical history, microbiological and histopathological analysis, could represent the 
only opportunity for the diagnosis of the cause of death.

Keywords  Forensic pathology · Fatal septic arthritis · Autopsy · Post-mortem diagnosis of sepsis · Multidisciplinary 
approach

Introduction

Pasteurella (P.) multocida is a gram-negative bacterium. It is 
a non-motile, facultative anaerobic, fermentative coccobacil-
lus found in the oropharynx of healthy animals, particularly 

cats, dogs, and pigs, as well as various wild animals [1, 2]. 
Cats and dogs are the main reservoirs for human infection, 
with high carriage rates ranging from 70 to 90% in cats and 
from 20 to 50% in dogs, respectively [3–5]. Indeed, human 
infections due to P. multocida are closely associated with 
animal exposure and usually involve soft-tissue sites after 
animal bites or scratches [6, 7]. Pasteurella species (spp) are 
the most frequent isolates from dog bites and cat scratches 
and bites, accounting for 50% and 75% of cases, respectively 
[8–10]. The most common consequence of P. multocida 
infection in humans is local skin and soft tissue infection 
(e.g. cellulitis, abscesses or purulent wounds), although seri-
ous systemic diseases may occur (e.g., meningitis, empyema, 
pneumonia, peritonitis, osteoarticular infections, endocar-
ditis, and septicemia), requiring urgent medical advice [2].
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The forensic literature on fatal infections by P. multocida 
is scarce and mostly includes cases of septic shock follow-
ing pneumonia or, more recently, infective aortic aneurysm 
[11, 12]. Although septic arthritis by P. multocida has been 
described in living patients, to the best of our knowledge 
there are no current reports about fatal septic arthritis caused 
by this or other pathogen detected at autopsy.

Herein, we present a case of fatal septic arthritis caused 
by P. multocida, likely occurred after cat scratches and bites, 
in which the microorganism was microbiologically isolated 
in post-mortem samples of the involved joint.

In addition, a literature review of fatal cases of septic 
arthritis is provided, in order to assess the prevalence of fatal 
septic arthritis by P. multocida and to evaluate similarities 
and differences with fatal septic arthritis caused by other 
pathogens.

Case history

A 67-year-old woman presented to the emergency depart-
ment (ED) with a complaint of right shoulder pain, that had 
started a few days earlier and had not responded to analgesic 
therapy. The patient’s past medical history was significant 
for degenerative polyarticular osteoarthritis, with no previ-
ous trauma reported except for a left wrist injury. The first 
examination was unremarkable aside from a rather undefined 
limitation of the right shoulder movements. X-rays showed 
severe arthritis of the right glenohumeral joint; blood tests 
were not performed. The patient was administered acetami-
nophen and discharged after few hours with a prescription 
of a shoulder ultrasound and a diagnosis of degenerative 
joint arthritis.

Two days after, the patient presented to the ED of a dif-
ferent hospital due to persistent pain and limited movements 
of the right shoulder. On inspection and examination of the 
right shoulder, swelling, together with tenderness to pal-
pation were detected, so that a diagnosis of right shoulder 
effusion was made. Diclofenac and betamethasone were 
administered, and the patient was discharged home with an 
orthopedic consultation scheduled for the following day.

The next day, the patient returned to the first hospital. 
During the orthopedic examination, she reported experi-
encing fever with nausea and vomiting in the weeks prior, 
in addition to shoulder pain. An intra-articular injection of 
methylprednisolone was administered, before discharging 
the patient again.

On the same day, the woman’s general practitioner pre-
scribed blood and urinary tests as well as an abdominal 
ultrasound due to a suspicion of gastroenteritis.

Later that day (four days after the first ED admittance), 
the emergency services were alerted by the patient’s husband 
after a syncopal episode. Upon the arrival of the ambulance, 

the woman was found in cardiovascular arrest. After 10 min 
of cardiopulmonary resuscitation, she was pronounced dead.

A forensic autopsy was requested by the judicial authority 
due to suspected medical malpractice, following a complaint 
of poor health care from the family of the victim.

Material and methods

Postmortem examination and additional analyses

A forensic autopsy was performed at the Institute of Legal 
Medicine of the University of Bologna, 8 days after the 
woman’s death, including external and internal examina-
tion. During the autopsy, samples of fluids and tissues were 
collected for microbiological, biochemical, toxicological as 
well as for histopathological analyses.

As biochemical markers of a suspected sepsis, C reac-
tive protein (Atellica® CH Wide Range C-Reactive Protein 
(wrCRP) assay, measuring interval: 0.5–156 mg/L), troponin 
I (Atellica® IM High‑Sensitivity Troponin I (TnIH) assay, 
measuring interval: 2.50–25,000.00 ng/L) and procalcitonin 
(Atellica® IM BRAHMS PCT assay, measuring interval: 
0.03–50,000.00 ng/mL), were measured. Limit of Detection 
(LOD) and Limit of Quantitation (LOQ) were, respectively, 
0.30 mg/L and 0.50 mg/L for C reactive protein, 1.60 ng/L 
and 2.50 ng/L for troponin I, and 0.03 ng/mL and 0.04 ng/
mL for procalcitonin.

Toxicological analysis included a liquid chromatogra-
phy tandem mass spectrometry screening and quantifica-
tion method for the detection of the most common drugs 
of abuse, drugs and psychoactive substances. The analysis 
took place at the Laboratory of Forensic Toxicology of the 
University of Bologna, using an internally validated method 
for forensic purposes by Waters Corporation [13].

The collected samples of body tissues were fixed in 10% 
pH 7 buffered formalin. Bone tissue, taken from near the 
right shoulder, underwent decalcification prior to formalin 
fixation. Histological slides were stained with a standard 
Hematoxylin and Eosin, as well as with additional stainings, 
particularly Grocott, Mallory’s P. trichrome, Perls, Periodic 
acid-Schiff (PAS), and PAS with Diastase (PAS-D). Immu-
nohistochemistry for CD3, CD15, CD20 and CD68 were 
also performed. The histological slides were observed under 
a light microscope with magnifications ranging from 4 × to 
40x. The shoulder radiological images, corresponding to the 
X-rays carried out at the ED, were requested to the hospi-
tal and anew analyzed with the assistance of a specialized 
radiologist in the setting of the post-mortem evaluation of 
medical liability.
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Literature review

A systematic review of the literature was conducted using 
“PubMed”, ‘Scopus” and ‘Web of Science” as medical data-
bases. The key words used were: [(Autopsy) OR (Fatal) OR 
(Post-mortem) AND (Septic arthritis)], and [(Fatal septic 
arthritis)]. Inclusion criteria were: articles written in Eng-
lish and articles about fatal cases of septic arthritis. Cases 
involving in-hospital diagnosis followed by death were 
included. No time limits nor other filters were applied. The 
first selection was made by reading the titles of the articles, 
then another selection was based on the abstracts reading; 
lastly the whole text was read. The research was conducted 
from September 2023 until February 2024.

Results

Autopsy

The woman was overweight with a calculated BMI of 32. 
External examination was unremarkable with no signs 
of recent or previous injuries. The internal examination 
revealed multiple pleural and pericardial petechiae and poly-
visceral congestion. The heart was enlarged and increased 
in weight (550 g), but in the absence of acute ischemic 
changes or other significant abnormalities. The coronary 
arteries were patent with moderate atherosclerosis but non-
hemodynamically significant stenosis. Pulmonary edema 
was detected, with lungs weighing the right 720 g and the 
left 630 g, respectively. The brain was mildly edematous 
(1360 g). As no evident cause of death was found, the area of 
the right shoulder was dissected, in order to seek for changes 
in the corresponding glenohumeral joint. Upon incision, an 
abundant purulent yellow-greenish exudate filled the whole 
joint, spreading to the periarticular region covering, but not 
infiltrating, the surrounding muscles (Fig. 1). A microbio-
logical swab of the exudate was taken, and a portion of the 
humeral bone together with the periarticular soft tissues 
was sampled and fixed in formalin for further histological 
analyses.

Microbiology, biochemical and toxicological 
analysis

P. multocida was isolated from the swab taken during 
autopsy within the right glenohumeral joint.

Post-mortem biochemical analysis conducted on femoral 
blood provided the following results:

–	 C-reactive protein (CRP): 147.7 mg/L (reference values 
for adults: 0.00–5.00 mg/L);

–	 troponin I (TnIH): 16,567.70 ng/L (reference values for 
women: < 38 ng/L);

–	 procalcitonin (PCT): 0.09  ng/mL (reference val-
ues: < 0.5 ng/mL).

Toxicological analysis on femoral blood detected codeine 
(57.3 ng/mL), lidocaine and acetaminophen (not quantified 
but confirmed after screening).

Histopathology

Microscopically, the examination of the joint showed 
marked chronic synovitis with few granulocytes (sub-acute/
chronic synovitis). The synovitis was graded according to 
Krenn [14].

The synovial lining cell layer was enlarged forming 2–3 
layers (1 point) and in the stroma the cellular density was 
increased with fibrosis, fibroblasts, and vascularization (2 
points). The inflammatory infiltrate was prominent with 
abundant lymphocytes (2 points). The final score was 5/9, 
indicating a high-grade synovitis (Fig.  2). Immunohis-
tochemistry showed many CD3 + T-lymphocytes, some 
CD20 + B-lymphocytes, many CD68-PGM1 + histiocytes, 
and scattered CD15 + neutrophils, mainly found in the small 
vessels (Fig. 2).

The histochemical stainings for PAS, PAS-D, Grocott, 
and Pearl’s were negative.

Both lungs showed diffuse pulmonary edema. In the 
right lung, few non-occlusive thrombi were found in the 
peripheral branches of the pulmonary artery. The thrombi 
were composed of abundant neutrophils (CD15 +) and 

Fig. 1   Right glenohumeral joint 
as shown at external examina-
tion (A) and after opening (B), 
showing purulent material 
within the articular capsule
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scattered macrophages (CD68-PGM1 +), embedded in 
fibrin, indicating a recent formation (Fig. 3). The histo-
chemical stainings for PAS, PAS-D, Grocott, and Pearl’s 
were negative. The kidneys showed many CD15 + granu-
locytes within the glomeruli (Fig. 3). The histochemical 
stainings for PAS, PAS-D, Grocott, and Picro-Mallory 
were negative.

Expert re‑evaluation of the X‑rays images

The re-evaluation of the radiological images confirmed the 
arthrosis of the glenohumeral joint, as correctly reported 
at the ED. The analysis performed after the results of the 
autopsy also allowed the identification of periarticular soft 
tissue thickening and increased sub-acromion-deltoid space 
(Fig. 4).

Additional information requested to the family

Given the microbiological isolation of P. multocida, upon 
authorization of the Judicial Authority more detailed infor-
mation was requested to the patient’s family, regarding the 
occupational history, the possession of domestic animals, 
and previous traumatic injuries which might have been 
overlooked.

The family reported that the woman had been retired for 
several years and ruled out previous even mild traumas. The 
family also denied having any domestic animal, so that the 
detection of P. multocida remained unexplained. After a 
multidisciplinary re-evaluation of the postmortem data, the 
family of the deceased was again asked if the woman had 
any contact with animals, even of the wild type, especially 
cats. Only after more specific and reiterated questions to 
the family of the victim it was discovered that, a few weeks 

Fig. 2   Histology of the glenohumeral joint. In A: the synovia (top), 
lying on the periosteum and bone (bottom), showed increased cel-
lular proliferation with formation of small papillae (A, Hematoxylin 
and Eosin 2HPF). In B: chronic synovitis; a particular of the synovia 
with enlargement of the external cellular layer, abundant inflamma-
tory infiltrate within a dense stroma composed of fibrosis, fibroblasts, 

and small vessels (B, Hematoxylin and Eosin 10HPF). Immunohisto-
chemical characterization of the inflammatory infiltrate (C-F): CD3 
T-lymphocytes were abundant (C), mixed with few CD20 B-lym-
phocytes (D); the histiocytes, positive for CD68-PGM1, were mainly 
located underneath the external cellular layer (E); scattered neutro-
phils, marked by CD15, were also observed (F)
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before death, the woman had rescued a wounded stray cat, 
from which she had been bitten and scratched.

Literature review

A total of 607 articles were found after the first research 
on the medical databases. After skimming the titles and 
abstracts and applying the inclusion criteria, 16 articles 
were initially included. After reading the whole text of the 
selected papers and checking the references, 3 articles were 
excluded and 2 articles were added from the references. 

Lastly, 15 articles, published between 1980 and 2023, were 
considered in this review.

Out of 15 papers, 14 articles were case reports, only 
one was a retrospective study, for a total of 18 retrieved 
cases. The deceased were men in 10 cases (55.6%), women 
in 5 (27.8%), and the gender was not specified in 3 cases 
(16.6%). The reported ages ranged from 9 to 85 years old, 
with a mean of 55.7 year (SD 20.8) and a median of 53.5. 
All but one of the subjects had a positive medical history 
for: liver disease, diabetes, cancer, immunodepression, 
immune diseases, renal transplant, gout, joint prosthesis 
or other chronic diseases. For 17 of 18 patients (94.4%), 
at least one risk factor for the development of the specific 
infection was reported in the medical history, including a 
history of animal contact, a trauma or ingestion of seafood. 
All patients were hospitalized and received the diagnosis 
while still alive, mostly in association with blood or synovial 
cultures. The autopsy was performed in 6 cases (33.3%) and 
not performed in 7 cases (38.9%); in the remaining 5 cases 
(27.8%) there was no indication as to whether an autopsy 
had been conducted. P. multocida was only reported in one 
case. Other described pathogens included Vibrio vulnificus, 
Staphylococcus aureus and lugdunensis, Aspergillus fumiga-
tus, Mycoplasma hominis, Ureaplasma parvum, Escherichia 
coli, Mycobacterium abscessus, Burkholderia pseudomallei, 
Trichosporon beigelii, Corynebacterium striatum, Candida 
albicans. Out of 18 cases, 10 were monoarticular infections 
(55.6%), 4 polyarticular (22.2%), and 4 unspecified (22.2%). 
The most frequently involved joint was the knee, followed 
by the shoulder and the elbow. The most frequent cause of 
death was septic shock and multi organ failure (M.O.F.). 
In the only 6 cases in which the autopsy was performed, 
the main findings were the evidence of diffused or localized 
infections. The cause of death was respectively: intra-cranial 
abscess, gas gangrene and septicemia, acute respiratory and 
circulatory failure, M.O.F., generalized convulsions and 

Fig. 3   Right lung, superior lobe: diffuse pulmonary edema; a recent 
non-occlusive thrombus was observed in a middle size artery (A). 
It was composed of fibrin, many neutrophils and few macrophages, 
favouring a recent formation (B). In C, immunohistochemistry for 
CD15: numerous granulocytes (CD15 +) were present within the glo-
merular capillary network. CD15 was physiologically expressed in 
the tubular epithelial cells

Fig. 4   Radiological image of the right shoulder, showing periarticular 
soft tissue thickening and increased sub-acromion-deltoid space
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coma, septic shock; in one case out of 6, the cause of death 
was not specified.

The complete results of the review are summarized in 
Table 1.

Discussion

P. multocida infection can produce a spectrum of human 
diseases, mostly corresponding to soft tissue infections, but 
it might also be seriously invasive [30]. Indeed, respiratory, 
bone and joint infections (septic arthritis) are reported. Gen-
erally, septic arthritis of a native joint can occur by hema-
togenous spread as well as direct inoculation of the joint 
following trauma, surgery or intra-articular injection, or 
continuous extension of a bone infection [31]. Most cases 
of septic arthritis by P. multocida occur after a cat or dog 
bite or scratch distal to the involved joint, without direct pen-
etrating injury. However, approximately one-third of cases 
are not preceded by an animal injury. Usually, skin and soft 
tissue infections have a good outcome, especially in patients 
without significant risk factors, but mortality rates from P. 
multocida can range from 9 to 31%, without a prompt and 
correct diagnosis and treatment [32, 33].

In the case here described the challenge for forensic 
pathologists consisted in the absence of a clinical diagnosis 
for septic arthritis that, as shown by our systematic reviews, 
usually precedes the fatal outcome. Indeed, septic arthritis is 
not typically included among the primary substrates respon-
sible for an unexplained death. In the case here reported, 
given the reported shoulder pain and the absence of any 
other pathological cause of death, the right shoulder was 
sectioned, leading to the detection of abundant purulent 
material and giving an input to more detailed examinations, 
particularly to the microbiological culture.

The isolation of P. multocida from the swab taken on 
the articular purulent material was initially considered 
with caution because of the time elapsed between the 
patient death and the sample collection (8 days), which 
might have led to a bacterial putrefactive growth or to 
postmortem bacterial transmigration. Bacterial growth 
may correspond to a true positive result in post-mortem 
samples (pure growth of a specific pathogen colonizing an 
otherwise sterile organ or fluid), but translocation (bacte-
rial migration from the mucosal surface into the blood and 
internal organs after death) or contamination (incidental 
introduction of bacteria into the samples when they are 
obtained using non-sterile tools or operating in non-sterile 
environments) may also occur [34–37]. As P. multocida is 
neither a commensal microbe of human beings nor typi-
cal of post-mortem proliferation [38], and relying on the 
monomicrobial growth of a typical pathogenic microor-
ganism on an isolated body area, as well as on the body 

storage at 4 °C, the bacterial growth was considered reli-
able. On the other hand, a blood culture was not performed 
due to the multiple possible biases arising from it.

Once detected the growth of the potential pathogen, P. 
multocida, a history of animal contacts was searched but, 
at first, not confirmed. Only after extensive questioning of 
the family, it was learned belatedly that the woman had 
been bitten and scratched by a stray cat.

The first symptoms of soft tissues infections caused by 
P. multocida usually arise within 24 h from the injury, 
and other manifestations (edema, swelling cellulitis) fol-
low within 24–48 h [30]. However, the time required for 
a septic arthritis to develop is not fully defined in the cur-
rent literature. Weber et al. [30] described 12 cases of 
patients with septic arthritis caused by P. multocida, in 
whom the condition was “long lasting” and difficult to 
diagnose “before a few weeks” after the first injection of 
the pathogen in the subcutaneous tissues [30].

In our case, the timeframe between the reconstructed 
exposition to P. multocida and the development of the 
arthritis was estimated as two to four weeks, consist-
ent both with the prolonged bacterial incubation and the 
histopathological findings of sub-acute/chronic arthritis. 
Moreover, at autopsy, no evidence of residual cat bites and 
scratches were observed, but they might have been healed 
during the incubation period.

A further complication was represented by the paucity 
of ante-mortem clinical data. Indeed, when the patient was 
still alive, the right shoulder pain was attributed to degen-
erative polyarthritis, as confirmed by X-rays. The woman 
did not report of recent fever, which, as demonstrated in 
our review [28], might be absent in septic arthritis; vital 
signs abnormalities were not detected, and the condi-
tion was not further investigated by laboratory testing or 
ultrasound.

The re-evaluation of the radiological images contributed, 
however, to the comprehension of the case. Previous case 
reports of septic arthritis [39, 40] have shown aspecific signs 
at radiography, such as depression of the humeral head or 
widening of the sub-acromial space. These signs, addition-
ally noted at the re-examination in our case, were interpreted 
as indicative of effusion and, therefore, inflammation, fur-
ther confirming the suspect for septic arthritis.

The autopsy finding of septic arthritis, which typically 
involves a hematogenous spread of the pathogen, alerted 
for further analysis in order to establish whether a systemic 
infection and sepsis had occurred.

The diagnosis of sepsis is mainly clinical and requires 
multiple information and positive scorings performed in a 
hospital setting, which were unavailable in our patient [41].

As suggested by Stassi C. et al. [42], for the post-mortal 
diagnosis of sepsis it is advisable to collect all available 
data, including microbiological, biochemical analysis, and 
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histopathological examinations, to make the most probable 
and accurate diagnosis.

Beside the above-mentioned microbiological analysis, the 
post-mortem biochemistry, conducted on femoral blood, ori-
ented towards the diagnosis of sepsis, despite only two of 
the three measured markers were found above the reference 
values: CRP of 147.7 mg/L and TnIH of 16,567.70 ng/L, 
respectively. CRP is an acute-phase protein produced by 
the liver in response to inflammation and the elevated lev-
els detected, compared with the literature, were consistent 
with sepsis prior to death. TnIH might reflect the myocardial 
damage associated with sepsis, but could be falsely elevated 
in heart blood in a post-mortem setting. In the present case, 
the biochemical analyses were conducted on femoral blood, 
so the values were considered indicative of the pre-mor-
tem condition. PCT levels were within normal limits with 
0.09 ng/mL (normal range < 0.5–2 ng/mL). Although PCT in 
septic arthritis can be of great value, as reported by a recent 
meta-analysis it cannot and should not be considered the 
only relevant marker for the diagnosis [43]. Moreover, PCT 
negativity does not necessarily contradict the hypothesis of 
septic arthritis, as post-mortem degradation of serum pro-
teins and the low sensitivity (50–60%) must be taken into 
account [43].

Even if PCR [44–46] and troponin I values are not specifi-
cally indicative of a spreading bacterial infection, they were 
deemed highly suggestive of an ongoing inflammatory status 
at the time of death.

This systemic condition was also sustained by the obser-
vation of non-occlusive initial thrombi composed of fibrin 
and granulocytes within the small pulmonary vessels. These 
ancillary findings were consistent with the hypothesis of an 
infectious/septic state [47].

Granulocytes, immunohistochemically marked by CD15, 
were also found in the renal glomeruli, indicating an ongo-
ing chemotactic process [48, 49].

On this basis, the cause of death was deemed as a P. mul-
tocida septic arthritis with likely evolution into sepsis and 
septic shock. The deceased was previous healthy, except for 
a moderate osteoarthritis.

Despite the absence of an ante-mortem diagnosis and 
although several tests were not performed at the ED (e.g. 
blood analysis and ultrasonography of the shoulder), the 
suspicion for medical liability was waived as the correct 
diagnosis in life would have been challenging (clinical signs, 
symptoms and radiological images were non-specific and the 
contact with a stray cat was not medically reported) and the 
mortality of septic arthritis is reportedly high. On the other 
hand, the local infiltration of methylprednisolone might have 
facilitated the proliferation of P. multocida in the joint cav-
ity as well as its spreading, by inhibiting the migration and 
phagocytic function of neutrophils and macrophages.

Our literature review further highlighted that septic 
arthritis as a cause of death is rarely encountered in forensic 
pathology, because the diagnosis is usually established ante-
mortem. Moreover, other pathogens than P. multocida are 
usually involved. Indeed, only one other case of fatal septic 
arthritis due to P. multocida was reported and the pathogen 
was identified during ante-mortem cultures. However, as 
emerged in the cases here revised, symptoms of septic arthri-
tis might be non-specific (with no fever, general malaise, 
signs of arthritis) leading to delayed or missed diagnosis [15, 
17, 19, 21, 23, 25, 29]. In similar cases, a judicial autopsy 
might be requested to clarify the mechanism of death or for 
a suspicion for medical malpractice.

According to our results, fatal outcomes in septic arthritis 
are more frequently reported in middle-aged male patients, 
with associated conditions such as systemic or immune 
involvement, that should raise a high level of suspicion for 
infective causes of death in the forensic pathologist.

Individuals with defective immune system are particularly 
at risk for P. multocida infections, which can be additionally 
more severe in children or in older people [50, 51], under-
lyining the need for a greater vigilance in these subpopula-
tions. Nevertheless, even healthy subjects may develop P. 
multocida widespread septicemia, sepsis, and septic shock, 
as shown for other pathogens such as Corynebacterium 
striatum [2, 21, 29, 52, 53].

Beside conditions compromising the liver or immune 
function, septic arthritis shows a predilection for affect-
ing joints already damaged by trauma [24], surgery [23] or 
degenerative diseases, as degenerative osteoarthritis in the 
case here described [54–58]. Similar conditions, with par-
ticular reference to degenerative diseases, might be increas-
ingly encountered in the forensic practice with the aging 
population, and it should be kept in mind that a concurrent 
infection might occur.

A clear history, e.g. of animal contacts, might not be 
reported, underlying the need for a greater awareness among 
doctors regarding the potential complications of animal-
related injuries and the importance of a targeted history. Par-
ticularly, when preexisting degenerative diseases are consid-
ered responsible for the pain in the clinical setting, the autopsy 
might represent the only mean to achieve a diagnosis. In this 
setting, risk factors for septic arthritis should be documented 
during the post-mortem examination or sought for during the 
forensic investigation, including contacts with animals.

The first indication at autopsy, beside the absence of 
other pathological causes, might be represented by purulent 
material at the joint or abscesses and these findings should 
initiate the careful collection of microbiological samples. 
Additionally, signs of sepsis in other tissues such as thrombi 
in the kidneys or in the lungs should be sought, although 
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most postmortem findings reported in the literature are 
non-specific.

In cases of suspected sepsis with limited pre-mortem 
information and an unclear focus of infection, the examina-
tion of joints during autopsies is recommended and may 
represent the only opportunity for a forensic diagnosis of the 
cause of death. This practice can uncover critical informa-
tion that may have been overlooked during clinical evalua-
tions and can also clarify infection pathways, address clini-
cal discrepancies, and ultimately contribute to enhancing 
future patient care in septic conditions. The insights gained 
from such examinations can significantly impact clinical 
approaches to managing sepsis and related complications.

In conclusion, the autopsy performed in a multidiscipli-
nary manner, corroborated by ancillary tests and thorough 
circumstantial data, still remains the gold standard examina-
tion in explaining the cause of death, despite the complex-
ity of the case. Moreover, injuries provoked by domestic 
or wild animals should not be underestimated, even if they 
leave only mild or no sign, and a history of animal scratches 
and bites, if reported, should raise the suspicion for serious 
infections and even a septic death.

Conclusion

We presented an unusual case of death resulting from P. 
multocida septic arthritis in a 67-year-old woman who had 
complained of pain to the right shoulder. To the best of 
our knowledge, the case presented is the first in which the 
diagnosis of septic arthritis due to P. multocida was made 
post-mortem. Given the challenge of the clinical diagnosis, 
the post-mortem examination, following a multidiscipli-
nary approach including integration of the clinical history, 
re-evaluation of the imaging, dissection of specific sites at 
autopsy, microbiological and histopathological analysis, 
could represent the only opportunity for the diagnosis of 
the cause of death.

Key points

1.	 Septic arthritis might represent an under-reported clini-
cal and pathological diagnosis.

2.	 Deviations from the usual autoptic technique might be 
required to diagnose a septic arthritis.

3.	 The autopsy could prompt the collection of circumstan-
tial data otherwise neglected.

4.	 The multidisciplinary approach is crucial in cases of 
suspected articular infection.
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