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Abstract

Background and Clinical Significance: Periorbital ecchymosis, or “raccoon eyes,” often
indicates a basilar skull fracture. When trauma is absent, clinicians should consider other
causes, such as Valsalva maneuvers, bleeding disorders, or systemic inflammation. Sponta-
neous orbital hemorrhage is rare, and its appearance as a mass causing a secondary orbital
roof blow-out fracture is even more unusual. This report presents a unique case of primary
spontaneous orbital hemorrhage (PSOH) leading to a secondary orbital blow-out fracture;
Case Presentation: A 60-year-old man with a history of ulcerative colitis (UC) presented
with acute-onset, non-traumatic, and bilateral periorbital bruising, swelling, and right-
sided vision loss. Computed tomography (CT) showed a mass lesion in the right orbit with
an associated orbital roof fracture. Following excision, histological examination showed
extravasated blood. Additional laboratory work-up helped rule out possible hematologic
and inflammatory etiologies, confirming a diagnosis of PSOH with a secondary orbital
roof fracture; Conclusions: This case demonstrates that PSOH can generate sufficient
intra-orbital pressure (IOP) to cause a secondary blow-out fracture, a phenomenon not
previously reported in the literature. Furthermore, it emphasizes the need for a systematic
diagnostic approach to exclude potential systemic etiologies in patients presenting with
spontaneous periorbital ecchymosis. In addition, this case highlights the critical importance
of rapid decompression in managing orbital compartment syndrome (OCS) to prevent
permanent visual loss.
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1. Introduction and Clinical Significance

Periorbital ecchymosis, frequently referred to as “raccoon eyes,” is a clinical sign classi-
cally associated with trauma and basilar skull fractures [1]. However, when this presentation
occurs in the absence of trauma, it necessitates a systematic evaluation of a broad range of
etiologies. Moreover, the concurrent occurrence of a non-traumatic orbital blow-out fracture is
exceptionally rare. Furthermore, a history of systemic inflammatory conditions, such as ulcer-
ative colitis (UC), can expand the differential diagnosis to include inflammatory etiologies,
such as amyloidosis or IgG4-related orbital disease (IgG4-ROD) [2,3].

This case report details a 60-year-old male with a history of UC who presented with
bilateral raccoon eyes and acute right-sided vision loss. The subsequent diagnosis of
primary spontaneous orbital hemorrhage (PSOH), so named due to the absence of an

Reports 2026, 9, 247

https:/ /doi.org/10.3390/reports9030247


https://crossmark.crossref.org/dialog?doi=10.3390/reports9030247&domain=pdf&date_stamp=2026-07-31
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/reports
https://www.mdpi.com
https://orcid.org/0000-0001-8102-3770
https://orcid.org/0000-0002-2330-8038
https://doi.org/10.3390/reports9030247

Reports 2026, 9, 247

2 0f 8

identifiable trigger or secondary disease, resulted in a secondary orbital roof blow-out
fracture. Here, we present this case and discuss the differential diagnoses we considered
before making a final diagnosis of PSOH.

2. Case Presentation

A 60-year-old male with a history of UC presented to our emergency department
with acute-onset bilateral periorbital bruising and right-sided loss of vision. He reported a
sudden feeling of right-sided retro-orbital pressure and frontal headache that started about
12 h prior to his presentation to our emergency department. His symptoms progressed
rapidly, and the onset of vision loss occurred roughly 7 h prior to presenting to us. He
denied any trauma, diving, or maneuvers that could increase intra-orbital pressure (IOP),
such as coughing, sneezing, nose blowing, heavy lifting, or straining. Furthermore, he
denied a history of similar episodes. Systemic history-taking revealed no additional symp-
toms during or preceding the current presentation. For instance, he denied any systemic
symptoms, including fever, fatigue, arthralgias, and myalgias. Moreover, he reported no
skin rash or bruising, palpitations, numbness, change in bowel habit, or prior spontaneous
bleeding event.

His past medical history was remarkable for UC that had been in remission for almost
a year. His medications included metformin and rosuvastatin. He had no history of
hypertension and no personal or family history of bleeding diathesis. He reported no
history of parasomnias or sleep apnea.

On physical examination, he was fully conscious and oriented, with vital signs within
normal limits. Local examination revealed bilateral periorbital ecchymosis and swelling
with bilateral conjunctival chemosis and right-sided proptosis (Figure 1). He had light
perception only in the right eye with 20/20 visual acuity in the left eye. He had a right-sided
relative afferent pupillary defect but normal extraocular eye movements. Fundoscopy was
unremarkable bilaterally. Systemic examination revealed no abnormality. Notably, he had
no lymphadenopathy and no skin rash or bruising.

Figure 1. The ocular and periocular manifestations of the patient’s presentation. It shows bilateral
marked periorbital ecchymosis and swelling with right-sided conjunctival chemosis and proptosis
(proptosis cannot be clearly observed in this view).

Blood was drawn for baseline investigations, and these investigations included a com-
plete blood count and C-reactive protein (CRP), venous lactate, electrolytes, prothrombin
time (PT), plasma thromboplastin time (PTT), and liver and kidney function tests. All test
results were within normal limits apart from a mildly elevated CRP (Table 1).
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Table 1. Results of select investigations.

Test Result Reference Range
White blood cell count 10,900/ uL 4000-11,000/ uL
Platelet count 271,000/ uL 150,000—450,000/ L.
Hemoglobin 13 g/dL 11.8-14.8 g/dL
Serum creatinine 63.53 umol /L 49-90 umol /L
Serum sodium 139 mmol/L 136-145 mmol/L
Serum potassium 4.1 mmol/L 3.5-5.1 mmol/L
Ionized calcium 1.14 mmol/L 1.12-1.32 mmol/L
ALT 22 IU/L 5-551U/L
AST 26 IU/L 5-341U/L
Albumin 37¢g/L 3246 g/L
PTT 285s 28-40's
PT 12.1s 10.5-15s
CRP 71mg/L <5mg/L
Factor XIII antigen 74% 59-181%
IgG4 022¢g/L <2g/L

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; PTT, partial thromboplastin time;
PT, prothrombin time; CRP, C-reactive protein; IgG4, immunoglobulin G4.

Computed tomography (CT) scan of the brain showed a superolateral hyperdense
lesion in the right orbital cavity with intracranial extension through an orbital roof fracture
(Figure 2). Gadolinium-enhanced magnetic resonance imaging of the brain revealed the
mass lesion to be hypointense on T1-weighted sequence, hyperintense on T2-weighted
sequence, and non-enhancing. It also demonstrated mild pachymeningeal enhancement at

the right frontotemporal region. MR venography showed no abnormality.

3y

Figure 2. Preoperative CT images. (A) is a coronal view showing a right-sided orbital lesion with an
overlying osseous defect (red arrow). The lesion is noted to extend into the anterior skull base. (B) is
a sagittal view showing the location of the osseous defect in relation to the anterior skull base.

An urgent right zygomatico-orbital craniotomy was performed. The mass was excised
in pieces (Figure 3A), and the orbital roof was reconstructed with a titanium mesh. His-
tological examination showed the excised lesion to be composed of extravasated blood
and scattered fibrin, with no evidence of vascular malformation or neoplastic process
(Figure 3B). Additional investigations were requested postoperatively, including urine and
serum electrophoresis, urine albumin/ creatinine ratio, factor XIII antigen level, and serum
free light chain level. All investigation results were unremarkable. A diagnosis of primary
spontaneous orbital hemorrhage (PSOH) with secondary orbital roof blow-out fracture was
made. The patient was discharged on the fifth postoperative day in a stable condition. One
month postoperatively, his periorbital ecchymosis was almost completely resolved with no
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proptosis. He had normal pupillary reflexes bilaterally. His right eye showed partial visual
recovery, but it remained severely impaired with visual acuity of 20/400.

Figure 3. (A). The tissue pieces excised from the patient’s right orbit. (B). A histological slide showing
extravasated blood and scattered fibrin with no evidence of neoplastic process.

3. Discussion

Periorbital ecchymosis, commonly known as “raccoon eyes,” is classically associated
with basilar skull fractures [1]. However, in the absence of trauma, a diverse range of
etiologies may be considered, requiring systematic evaluation to establish the diagnosis.
Three aspects in this case might have expanded the differential diagnosis and precluded
direct spot diagnosis of orbital hemorrhage. First, he had no readily identifiable trigger, such
as trauma, Valsalva-like maneuvers, or a bleeding diathesis. The second is the presence of a
hemorrhagic “lesion” and an orbital roof defect/fracture. The final aspect is the background
history of UC.

Increased venous pressure induced by severe Valsalva-like maneuvers, such as severe
vomiting and coughing, represents a recognized mechanism for orbital hemorrhage. This is
especially true in patients with a bleeding diathesis or orbital infection [4]. Such maneuvers
increase the intrathoracic pressure. This pressure is transmitted throughout the venous
system, including the orbital vasculature [5]. The orbital blood vessels are particularly
vulnerable to such pressure increases because they exist within a rigid bony compartment
with limited compliance [6]. When venous outflow pressure increases, the vessels within
the orbit expand and become susceptible to rupture. Prior orbital trauma or surgery
might make its vasculature even more fragile [7]. Our patient had no history of trauma or
surgery. He also denied any Valsalva-like maneuvers during or preceding the onset of his
symptoms. We also explored whether the patient had sleep disorders, such as parasomnias
or sleep apnea, that could be associated with hidden events, explaining the hemorrhage
(for example, trauma during sleepwalking). This was also negative in our patient.

Another possible trigger we considered is a bleeding diathesis. However, our patient
is a 60-year-old with no personal or family history of bleeding disorders and no bleeding
events in the past. Moreover, his platelet count, PT, and PTT were within normal lim-
its. Following our hematologist’s recommendation, we considered factor XIII deficiency,
which can present with spontaneous bleeding and normal routine screening assays [8].
Nevertheless, the quantitative FXIII activity assay result was within the normal limits.

Another perplexing feature in our case was the presence of an orbital “lesion” rather
than diffuse hemorrhage, which was also associated with an orbital roof fracture. Non-
traumatic orbital blow-out fractures are rare. They have been documented in a few case
reports and in association with Valsalva-like maneuvers [9]. Furthermore, a few cases of
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acute spontaneous orbital hemorrhages appearing as mass “lesions” have been reported
in the literature [10]. However, to our knowledge, such spontaneous orbital hemorrhages
have not been previously reported to cause orbital blow-out fractures.

In addition to the absence of possible triggers and the presence of unexpected imaging
findings, the history of UC further expanded the differential diagnosis to include inflam-
matory etiologies, namely, amyloidosis and IgG4-related orbital disease (IgG4-ROD) [2,3].
Amyloidosis is a heterogeneous group of rare diseases characterized by the abnormal
misfolding and extracellular deposition of fibrillar proteins in various tissues. It can be
subdivided into primary and secondary forms, with the secondary form being relevant
to inflammatory bowel diseases, including UC, and resulting from the prolonged over-
production of serum amyloid-A protein in response to chronic inflammation [11]. Orbital
involvement in amyloidosis, particularly AL (primary) amyloidosis, can present as discrete
mass lesions. Moreover, periorbital purpura (i.e., raccoon eye appearance) in amyloidosis is
well documented in the medical literature. A comprehensive case series analysis identified
28 patients with AL amyloidosis characterized by this appearance [12]. Individual case
reports further illustrate the acute presentation of this phenomenon. One case described
a 65-year-old man with proteinuria, poor appetite, and weight loss who developed left
periorbital ecchymosis [13]. Another notable case involved a 64-year-old woman who
developed periorbital purpura acutely within 24 h following a kidney biopsy [14]. Nev-
ertheless, both these patients had renal and systemic involvement prior to their ocular
presentation. However, our patient did not have any extraocular involvement; in particular,
he had no evidence of renal involvement (proteinuria). Moreover, his UC had been in
remission for a year prior to his presentation. Therefore, the patient’s history of UC was
likely coincidental.

Another inflammatory etiology that we considered was IgG4-ROD. IgG4-related
disease (IgG4-RD) is a systemic fibroinflammatory condition. It can affect nearly any
organ system, including the orbital and periorbital tissues [15]. IgG4-ROD represents a
well-recognized site-specific manifestation of systemic IgG4-RD, with orbital involvement
occurring in approximately 17% to 74% of IgG4-RD patients, depending on the cohort
studied. The most common manifestations of IgG4-ROD are dacryoadenitis and bilateral
eyelid edema [16]. Optic neuropathy is a potentially sight-threatening complication of
IgG4-ROD. This complication can result from mass effect, infraorbital nerve enlargement,
or optic nerve perineuritis [17]. Several clinical aspects in our case argued against it: the
hyperacute presentation (the patient’s symptoms developed over hours) and the absence
of systemic and lacrimal involvement.

In our case, all blood investigations, including coagulation profile, complete blood
count, inflammatory markers, plasma/urine electrophoresis, serum light chains, and IgG4
level, were unremarkable. However, it was the tissue-based assessment that really ruled
out neoplastic and inflammatory etiologies and confirmed the final diagnosis of primary
spontaneous orbital hemorrhage (PSOH) with secondary orbital roof blow-out fracture. To
our knowledge, this clinical presentation has not been reported previously. Notably, McNab
AA proposed using the term “non-traumatic orbital hemorrhage” instead of other descrip-
tions, such as idiopathic or spontaneous hemorrhage. He argued that such cases have
an underlying cause, such as increased intra-orbital pressure or a bleeding diathesis [18].
However, this is not true in our case. Therefore, we used the descriptions of primary, due
to the absence of secondary disease (bleeding diathesis, neoplastic, or inflammatory), and
spontaneous, due to the absence of a trigger (trauma or Valsalva-like maneuvers).

The way we approached this case was to urgently perform a zygomatico-orbital
craniotomy to decompress the optic nerve, as well as excising the lesion for histological
assessment. Notably, the acute vision loss was probably due to increased IOP, as the
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lesion was not directly compressing the optic nerve. In other words, it was due to orbital
compartment syndrome (OCS).

Normal IOP is less than 20 mmHg, and acute increases can lead to dramatic decreases
in perfusion, with subsequent ischemia comparable to that seen in compartment syndromes
in other body regions [19]. A brief, 60-100 min rise in IOP can lead to permanent visual
sequelae [20]. In a major retrospective analysis of orbital hemorrhage with OCS, the median
time between diagnosis and management was significantly shorter in patients who achieved
visual recovery compared with those who developed permanent blindness or sequelae,
i.e., 6 h versus 12 h, respectively [21]. This emphasizes that while irreversible damage
can take 60-100 min to occur, the critical management window is longer, with superior
outcomes when decompression occurs within a 6 h window. However, visual recovery is
possible even if decompression is performed beyond 6 h, suggesting that the timing effect
on outcome is not all-or-nothing but rather exists on a continuum, with better outcomes
associated with earlier intervention [21]. Therefore, we must say that our patient should
have undergone lateral canthotomy in the emergency department to acutely decompress
the orbit, even though his presentation was delayed for over seven hours since the onset of
vision loss [21,22].

4. Conclusions

This case highlights an unusual presentation of PSOH resulting in a secondary orbital
roof blow-out fracture. While non-traumatic periorbital ecchymosis typically suggests
a systemic issue or Valsalva-induced pressure, it can result from spontaneous orbital
hemorrhage with no underlying systemic disease. Furthermore, this hemorrhage can
generate sufficient IOP to cause a bony fracture.

In this case, a wide differential diagnosis was considered based on the patient’s clinical
presentation and medical history, highlighting the importance of a tailored diagnostic
approach. Finally, this case discussed the importance of rapid decompression in managing
OCS to prevent permanent visual loss, and clinicians should consider immediate bedside
intervention, such as lateral canthotomy, even in cases of delayed presentation.
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Abbreviations

The following abbreviations are used in this manuscript:

PSOH primary spontaneous orbital hemorrhage
IgG4-RD  immunoglobulin G4-related disease

ucC ulcerative colitis

10P intra-orbital pressure

CT computed tomography

IgG-ROD  IgG4-related orbital disease

ocCs orbital compartment syndrome

References

1.  Herbella, FA.; Mudo, M.; Delmonti, C.; Braga, EM.; Del Grande, J.C. ‘Raccoon eyes’ (periorbital haematoma) as a sign of skull
base fracture. Injury 2001, 32, 745-747. [CrossRef] [PubMed]

2. Sharma, P; Aguilar, R.; Siddiqui, O.A.; Nader, M.A. Secondary systemic amyloidosis in inflammatory bowel disease: A nationwide
analysis. Ann. Gastroenterol. 2017, 30, 504-511. [CrossRef] [PubMed]

3. Queen, D,; Hedayat, A.A.; Magro, C.; Geskin, L.J. An unusual cause of bilateral orbital swelling: Immunoglobulin G4-related
orbital disease arising in a patient with ulcerative colitis. JAAD Case Rep. 2019, 5, 634—638. [CrossRef] [PubMed]

4. Lewis, C.Y,; Parikh, R.N.; Reyes, A.G.; Hoffman, M.R,; Shriver, E.M. Valsalva-associated orbital compartment syndrome in the
setting of frontoethmoidal mucocele and orbital cellulitis. Orbit 2025, 44, 211-214. [CrossRef] [PubMed]

5. Li, X,; Wang, W.; Chen, S.; Huang, W.; Liu, Y.; Wang, ].; He, M.; Zhang, X. Effects of Valsalva Maneuver on Anterior Chamber
Parameters and Choroidal Thickness in Healthy Chinese: An AS-OCT and SS-OCT Study. Investig. Ophthalmol. Vis. Sci. 2016, 57,
OCT189-0CT195. [CrossRef] [PubMed]

6.  Chelnis, J.; Kim, J.; Meador, A.; Oester, A.E.J.; Fleming, ].C.; Fowler, B.T. Structural Limits of Orbital Compliance and Treatment
Options for Pathologic Orbital Pressure. Ophthalmic Plast. Reconstr. Surg. 2024, 40, 34-38. [CrossRef] [PubMed]

7. Ryu, C.; Geelan-Hansen, K.; Chundury, R.V. Recurrent Retrobulbar Hemorrhage Associated With CPAP Use After Orbital Fracture
Repair. Ophthalmic Plast. Reconstr. Surg. 2022, 38, e122—e124. [CrossRef] [PubMed]

8. Jacobs, J.W,; Booth, G.S.; Costa, V.; Figueroa Villalba, C.A.; Savani, B.N.; Adkins, B.D. Factor XIII Deficiency: A Review of Biology,
Testing, and Treatment. Clin. Hematol. Int. 2026, 8, 10-25. [CrossRef] [PubMed]

9. Sandhu, R.S.; Shah, A.D. Nontraumatic orbital floor fracture after nose blowing. Radiol. Case Rep. 2016, 11, 1-3. [CrossRef]
[PubMed]

10. Vahdani, K; Rose, G.E. Acute Spontaneous Rupture of the Superior Ophthalmic Vein. Ophthalmic Plast. Reconstr. Surg. 2020, 36,
545-548. [CrossRef] [PubMed]

11.  Sukrisman, L.; Makmun, D.; Krisnuhoni, E. Systemic amyloidosis following inflammatory bowel disease, follicular lymphoma,
and diffuse large B-cell lymphoma: A case report. Med. J. Indones. 2024, 33, 198-202. [CrossRef]

12.  Yijie, X.; Chao, Z.; Zhou, C. Clinical Features of AL Amyloidosis Presenting with Raccoon Eyes: A Case Report and Literature
Review. |. Biomed. Res. Environ. Sci. 2025, 6, 1280-1289. [CrossRef]

13. Mizuno, S. Raccoon Eye Sign in Amyloid Light-chain Amyloidosis. Intern. Med. 2022, 61, 2393. [CrossRef] [PubMed]

14. Mei, S.; Zhao, Y.; Li, L.; Mei, C.; Dai, B. A 64-year-old woman with raccoon eyes following kidney biopsy: A case report. BMC
Nephrol. 2020, 21, 140. [CrossRef] [PubMed]

15.  Chen, Y;; Cai, S.; Dong, L.; Umehara, H. Update on classification, diagnosis, and management of immunoglobulin G4-related
disease. Chin. Med. |. 2022, 135, 381-392. [CrossRef] [PubMed]

16. Ebbo, M.; Patient, M.; Grados, A.; Groh, M.; Desblaches, ]J.; Hachulla, E.; Saadoun, D.; Audia, S.; Rigolet, A.; Terrier, B.; et al.
Ophthalmic manifestations in IgG4-related disease. Medicine 2017, 96, €6205. [CrossRef] [PubMed]

17. Lai, KK.M.; Chu, W.C.E; Li, E.Y.E; Chan, R.Y.E; Wei, Y;; Jia, RM.; Cheng, A.C.F,; Chan, KK.M.; Chin, ] K.F,; Kwok, ].S.E; et al.
Radiological Determinants of Complicated Immunoglobulin G4-Related Ophthalmic Disease: A Territory-Wide Cohort Study.
Asia-Pac. ]. Ophthalmol. 2022, 11, 417-424. [CrossRef] [PubMed]

18.  McNab, A.A. Nontraumatic orbital hemorrhage. Surv. Ophthalmol. 2014, 59, 166-184. [CrossRef] [PubMed]

19. Gerbino, G.; Ramieri, G.A.; Nasi, A. Diagnosis and treatment of retrobulbar haematomas following blunt orbital trauma: A
description of eight cases. Int. ]. Oral Maxillofac. Surg. 2005, 34, 127-131. [CrossRef] [PubMed]

20. Hayreh, S.S.; Kolder, H.E.; Weingeist, T.A. Central retinal artery occlusion and retinal tolerance time. Ophthalmology 1980, 87,

75-78. [CrossRef] [PubMed]

https:/ /doi.org/10.3390/reports9030247


https://doi.org/10.1016/s0020-1383(01)00144-9
https://www.ncbi.nlm.nih.gov/pubmed/11754879
https://doi.org/10.20524/aog.2017.0168
https://www.ncbi.nlm.nih.gov/pubmed/28845105
https://doi.org/10.1016/j.jdcr.2019.05.018
https://www.ncbi.nlm.nih.gov/pubmed/31341945
https://doi.org/10.1080/01676830.2024.2355641
https://www.ncbi.nlm.nih.gov/pubmed/38815197
https://doi.org/10.1167/iovs.15-18449
https://www.ncbi.nlm.nih.gov/pubmed/27409472
https://doi.org/10.1097/IOP.0000000000002480
https://www.ncbi.nlm.nih.gov/pubmed/37552488
https://doi.org/10.1097/IOP.0000000000002172
https://www.ncbi.nlm.nih.gov/pubmed/35353774
https://doi.org/10.46989/001c.155180
https://www.ncbi.nlm.nih.gov/pubmed/41583548
https://doi.org/10.1016/j.radcr.2015.12.006
https://www.ncbi.nlm.nih.gov/pubmed/26973725
https://doi.org/10.1097/IOP.0000000000001627
https://www.ncbi.nlm.nih.gov/pubmed/32134766
https://doi.org/10.13181/mji.cr.247428
https://doi.org/10.37871/jbres2183
https://doi.org/10.2169/internalmedicine.8927-21
https://www.ncbi.nlm.nih.gov/pubmed/35908961
https://doi.org/10.1186/s12882-020-01770-4
https://www.ncbi.nlm.nih.gov/pubmed/32303194
https://doi.org/10.1097/CM9.0000000000001891
https://www.ncbi.nlm.nih.gov/pubmed/34985023
https://doi.org/10.1097/md.0000000000006205
https://www.ncbi.nlm.nih.gov/pubmed/28272212
https://doi.org/10.1097/APO.0000000000000552
https://www.ncbi.nlm.nih.gov/pubmed/36179335
https://doi.org/10.1016/j.survophthal.2013.07.002
https://www.ncbi.nlm.nih.gov/pubmed/24359805
https://doi.org/10.1016/j.ijom.2004.05.001
https://www.ncbi.nlm.nih.gov/pubmed/15695039
https://doi.org/10.1016/s0161-6420(80)35283-4
https://www.ncbi.nlm.nih.gov/pubmed/6769079
https://doi.org/10.3390/reports9030247

Reports 2026, 9, 247 80f8

21. Bourquard, F; Foy, J.; Hennocq, Q.; Sahli, A.; Bergon, A.; Bourges, J.; Benassarou, M.; Chaine, A.; Schouman, T.; Bertolus, C.; et al.
Diagnosis and management of orbital compartment syndrome caused by retrobulbar hematoma following orbital fractures. J.
Cranio-Maxillofac. Surg. 2026, 54, 104445. [CrossRef] [PubMed]

22.  Amer, E,; El-Rahman Abbas, A. Ocular Compartment Syndrome and Lateral Canthotomy Procedure. |. Emerg. Med. 2019, 56,
294-297. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https:/ /doi.org/10.3390/reports9030247


https://doi.org/10.1016/j.jcms.2026.104445
https://www.ncbi.nlm.nih.gov/pubmed/41529623
https://doi.org/10.1016/j.jemermed.2018.12.019
https://www.ncbi.nlm.nih.gov/pubmed/30679067
https://doi.org/10.3390/reports9030247

	Introduction and Clinical Significance 
	Case Presentation 
	Discussion 
	Conclusions 
	References

