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Abstract: A 15-month-old intact female Pitbull was referred because of recurrent, episodic, self-
limiting, excitement-induced bleeding from nontraumatised skin. No abnormalities were detected
upon physical examination. Subsequently, the dog went for a walk under the direct supervision
of one of the authors, became overexcited and, after approximately five minutes, bloody liquid,
with a patchy distribution, appeared along the hair shafts of the face and neck. The affected skin
was congested, partially blanching on diascopy and bloody liquid was oozing from the follicular
openings. Urticaria, dermographism and hypertension were excluded, the complete blood count and
coagulation profile were within the reference ranges and an analysis of the bloody exudate confirmed
its blood components. The cutaneous bleeding of the dog followed a self-limited course, with no
episodes during the last two years. Clinical and laboratory findings and the long-term evolution of
this dog bear striking similarities to haematidrosis, a rare human disease of multifactorial aetiology
and equivocal pathogenesis.
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1. Introduction

Haematidrosis in humans is a rare phenomenon, with multiple causes and triggering
factors and with an ill-defined pathogenesis that is clinically characterised by episodic,
nontraumatic, bloody sweating [1–5]. To the best of our knowledge, a similar phenomenon
in animals has not yet been described, with the only exception some anecdotal reports
of haematidrosis in horses with infectious anaemia, purpura haemorrhagica and other
bleeding disorders [6] and well-documented cases of bovine neonatal pancytopenia [7].
The aim of this study was to present the case of a dog with clinical manifestations and
laboratory findings resembling human haematidrosis.

2. Case Presentation

A 15-month-old intact female Pitbull terrier dog was referred because of a 3-month
history of recurrent episodes of nontraumatic bleeding from the skin on the head and
the neck. According to the owner and the referring veterinarian, each episode lasted
for approximately two hours. Based on multiple photographs that had been taken by
the owner during previous episodes, it became evident that the exact areas of bleeding
differed among the episodes. No drugs had been administered when the episodes first
appeared, and all of them had a temporal association with excitement (e.g., they occurred
immediately after walking on a leash, when playing, during bathing and when the dog
was becoming excited because the owner was returning home). Before referral, serology for
Leishmania spp.-specific antibodies had been performed, and it was negative. Subsequently,
prednisolone (Prezolon, Takeda, Greece) had been administered for 11 days at an initial
dose of 0.46 mg/kg twice daily, per os, with gradual tapering without an appreciable impact
on the frequency or the intensity of the bleeding episodes. Prednisolone administration
had been discontinued seven days before referral.
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A thorough general physical and dermatologic examination, including palpation of
the whole skin, revealed no abnormalities. Subsequently, the dog went for a walk on a
leash under the direct supervision of one of the authors. During the walk, the dog became
overexcited, but no external trauma or self-trauma occurred. After approximately five
minutes, bloody liquid, with a patchy distribution, appeared along some hair shafts of
the face and the neck; sinus hairs were not involved (Figure 1). After clipping an affected
area, the skin was nonpainful, it was congested and bloody liquid was oozing from the
follicular openings (Figure 2). The congested skin partially blanched on diascopy, denoting
a combination of haemorrhage and vasodilation. A comparison with the photographs
from previous episodes confirmed that the bleeding areas differed from those affected in
the past.
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Figure 1. Bloody liquid with a patchy distribution on the hair of the face and the neck of a dog with
cutaneous bleeding that occurred after approximately five minutes of overexcitement during walking
on a leash.

Cold-induced urticaria, heat-induced urticaria and dermographism were excluded
(no reaction of the skin after application of an ice cube, after application of a heated
coin and after manual pressure with a felt-tipped instrument, respectively). Systemic
hypertension was also excluded, because the mean systolic blood pressure, measured with
the Doppler technique approximately five minutes after the dog returned from the walk,
was 130 mmHg. The results of the complete blood count and coagulation profile were
within the reference ranges: haematocrit 42.8% (reference values (RF): 37–55%), haemoglobin
14.6 g/dL (RF: 12–18 g/dL), white blood cell count 14,630/µL (RV: 6000–16,900/µL), platelets
427,000/µL (RV: 175,000–500,000/µL), prothrombin time 12 s (RV: <15 s) and activated
partial thromboplastin time 14 sec (RV: <15 s). There was only minimal bleeding from the
site of a jugular vein puncture. The bloody exudate that was collected with a capillary tube
had a microhaematocrit of 38%, whereas the haematocrit of peripheral blood was 42.8%. A
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Diff-Quik (Merck, Darmstadt, Germany)-stained smear of the exudate that was collected
from the follicular openings revealed only normal blood elements.
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Figure 2. Skin congestion and oozing of bloody liquid from follicular openings in an area of active
haemorrhage on the base of the ear pinnae of a dog with cutaneous bleeding. The hair over the
affected area has been clipped.

To exclude histamine-induced and/or catecholamine-induced paroxysmal cutaneous
flushing due to a splenic mast cell tumour, carcinoid or pheochromocytoma [8], an ab-
dominal ultrasound was recommended, in addition to skin biopsies from affected and
normal skin, serum biochemistry, urinalysis and thoracic radiographs. Due to financial
constraints of the owner, the ultrasonographic examination was prioritised and sched-
uled after a few days. Meanwhile, hydroxyzine (Atarax; UCB, Athens, Greece) at a dose
of 2.32 mg/kg twice daily, per os, was prescribed as a precautionary measure for the
possibility of histamine-induced anaphylactoid reactions.

None of the recommended examinations were eventually performed, because the
episodes ceased two days after consultation. The owner decided to continue hydroxyzine
administration for a total of two weeks and then to discontinue the drug. No bleeding
episodes were witnessed for the next year, but approximately one year after the consulta-
tion, two new episodes occurred, and the owner decided to administer hydroxyzine for
two weeks at the same dose as one year ago. At the time of writing, a further 2-year-period
has passed without further episodes of cutaneous bleeding or the appearance of any kind
of systemic signs, while the dog does not take any medication.

3. Discussion

To the best of our knowledge, this is the first case of excitement-induced cutaneous
bleeding in a dog. This patient bears striking similarity to emotional stress-induced human
haematidrosis.
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Diascopy is used to differentiate cutaneous haemorrhage from skin congestion due
to severe vasodilation [9]. In the dog of this report, a partial blanching on diascopy was
witnessed, which denoted that both vasodilation and haemorrhage were present in the
affected skin. In addition, the microhaematocrit and the microscopic examination of the
exudate that was collected from the follicular openings confirmed that, in addition to the
haemorrhage in the dermis, blood had entered the follicular canals.

Urticaria is characterised by massive vasodilation and plasma extravasation, leading
to the appearance of erythematous wheals and, rarely, of haemorrhagic macules [10,11].
Although the dog of this report did not present wheals, it was considered prudent to
investigate some causes of urticaria that can be easily confirmed (i.e., cold, heat and der-
mographism) as possible explanations for the vasodilation. After the exclusion of the
above, the diagnostic considerations for the episodic vasodilation included the known
causes of paroxysmal cutaneous flushing (mast cell tumours, carcinoids and pheochromo-
cytomas) [8]. Mast cell tumours may originate from internal organs and, most commonly,
from the gastrointestinal tract, the spleen and the liver [12]. For this reason, and while
waiting for the results of the abdominal ultrasonographic examination, hydroxyzine was
prescribed. Pheochromocytoma was considered less likely due to the normal blood pressure
soon after the episode. However, pheochromocytoma could not be completely ruled-out,
because, in some dogs with this neoplasm, the arterial blood pressure fluctuates within
and above the normal range [13]. Even though abdominal imaging was not eventually
performed, the self-limiting course of the disease, with no relapses over the last 2 years,
along with the absence of systemic signs over a 3-year period, practically excludes all
three neoplastic causes of paroxysmal cutaneous flushing.

Nontraumatic cutaneous bleeding in dogs may occur due to clotting abnormalities
due to vascular diseases, including vasculitis, congenital and acquired vascular malfor-
mations, and due to cutaneous neoplasms, such as haemangiopericytoma, haemangioma,
haemangiosarcoma and epitheliotropic T-cell lymphoma [14,15]. Normal platelet counts
and a lack of excessive bleeding from the site of a jugular vein puncture make a defect of
primary haemostasis unlikely, although a buccal bleeding time and evaluation of platelet
function (e.g., through thromboelastography) should, ideally, have been done [16,17]. The
normal prothrombin and activated partial thromboplastin times practically ruled out de-
fects of secondary haemostasis as a cause of the cutaneous bleeding [17]. Vasculitis, of
various aetiology, was highly unlikely because of the absence of the typical cutaneous
lesions [14]. Vascular malformations, such as vascular nevi and arteriovenous fistulas, can
be ruled out due to the shifting areas of bleeding during the episodes, the lack of palpable
abnormalities of the skin and the self-limiting course of the disease. Finally, bleeding
cutaneous neoplasms were not considered valid differentials due to the normal appearance
of the skin before the episode and the absence of mass lesions.

Nontraumatic bleeding from follicular openings may occur in deep folliculitis involv-
ing sinus hairs [18]. However, the sinus hairs were not bleeding during the episode that
occurred in the clinic and did not seem to be involved in the previous episodes (based on
the available photographs).

The exclusion of all known diseases that can be considered as possible differentials led
to the diagnosis of a haematidrosis-like disease in this dog. Although the strict diagnostic
criteria for human haematidrosis have not been defined, the diagnosis of this phenomenon
is typically based on a compatible history of episodic, spontaneous cutaneous bleeding, the
occurrence of at least one episode under direct medical supervision (in order to exclude
nonreported self-trauma), the microscopic confirmation of the bloody nature of the fluid
and the exclusion of bleeding disorders [1–3,5,19–21]. The dog of this report fulfilled all
the above diagnostic criteria.

In human haematidrosis, a cutaneous histopathological examination is typically unre-
markable and, for this reason, is not usually performed, and it is not considered necessary
for a definitive diagnosis [1,4,21,22]. There is only a single case report of a patient where
a histopathological examination of the bleeding skin showed blood-filled cavities of un-
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known aetiology in the dermis [23]. It is unfortunate that, due to the financial constraints
and reluctance of the owner, skin biopsies could not be obtained during the bleeding
episode witnessed by the authors to allow a comparison of the histopathological appear-
ances between the affected and the nonaffected skin. However, based on the shifting of
the bleeding areas among the episodes, the initially grossly and palpably normal skin, the
results of diascopy after bleeding and the exclusion of all known differentials, it can be
assumed that the histopathological findings would probably have included only vasodi-
lation, congestion and red blood cell extravasation into the dermis and follicular canals,
without any structural abnormalities of the skin and its vasculature.

The dog of this report presented many additional clinical similarities to humans with
haematidrosis, including a young age at onset, head and neck localisation of the bleeding
and a self-limiting course of the disease [1,3,4,20,22], but, also, an important difference: in
human haematidrosis, the haemoglobin and/or red blood cell components of the bloody
liquid are much lower compared to peripheral blood, because it is mixed with sweat [1,2].
On the contrary, in the dog of this report, the microhaematocrit of the bloody liquid and
the haematocrit of the peripheral blood were almost the same. This may be explained by
the lower secretory activity of canine compared to human sweat glands.

The reported causes and/or triggers of human haematidrosis include emotional stress,
exercise, psychogenic purpura, extragenital menstruation, malaria and idiopathy [1–5,20–23].
The dog of the present report fits well with the emotional stress-induced human cases,
where patients present haematidrosis after excitement [5,20]. The proposed pathomecha-
nism of human emotional stress-induced haematidrosis assumes that, initially, the stress
results in an exaggerated activation of the sympathetic nervous system, and this causes
extreme peripheral vasoconstriction [5,20,22]. Soon, the initial vasoconstriction is replaced
by a reflexive and abrupt vasodilation, microruptures of the walls of the blood vessels and
blood extravasation into sweet glands and/or follicular lumens [1–3,5,20]. This theory
may also explain the response of many of these human patients to anxiolytics and to
beta-blockers [1,2,4,5,20,22,23]. The administration of hydroxyzine in our dog for a totally
irrelevant reason (safeguard against a severe anaphylactoid reaction if the cause of the
clinical signs was a histamine-secreting tumour) may have unintentionally contributed
to the ceasing of the episodes due to the known anxiolytic properties of this drug [24].
However, we consider it more likely that the temporal association between hydroxyzine
administration and the ceasing of the bleeding episodes was coincidental, and the disease
simply followed the typical self-limiting course of human haematidrosis.

4. Conclusions

In conclusion, we reported, for the first time in peer-reviewed literature, the case of
a dog with episodic, excitement-induced cutaneous bleeding, bearing striking similarity
to emotional stress-induced human haematidrosis. If similar cases are encountered in the
future with no clinical or laboratory indications of systemic diseases associated with parox-
ysmal cutaneous flushing, a biopsy of the bleeding and the neighbouring normal-looking
skin for histopathological and possibly immunohistochemical examination should be pri-
oritised over imaging or other laboratory examinations to obtain additional information
on the location of the bleeding vessels in the dermis; the site of entrance of extravasated
red blood cells into the follicular units (i.e., sweat glands, sebaceous glands, infundibulum,
isthmus or inferior segment of the hair follicles) and, perhaps, on the possible mechanism
of the bleeding.

Author Contributions: Conceptualisation, M.N.S., E.I.S. and A.G.; methodology, M.N.S., E.I.S. and
A.G.; validation, M.N.S., E.I.S. and A.G.; investigation, M.N.S., E.I.S. and A.G.; data curation, M.N.S.,
E.I.S. and A.G.; writing—original draft preparation, E.I.S.; writing—review and editing, M.N.S.
and A.G.; visualisation, M.N.S. and supervision, M.N.S. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.



Vet. Sci. 2021, 8, 327 6 of 6

Institutional Review Board Statement: According to the Directive 2010/63/EU the ethic approval
is not applicable in this case since non research treatment or procedure were performed and herein
there is just a descriptive summary of the clinical case and the outcome with the consent form from
the owner.

Informed Consent Statement: Informed consent was obtained from dog owner.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Kluger, N. Hematidrosis (bloody sweat): A review of the recent literature (1996–2016). Acta Dermatovenerol. Alp. Pannonica Adriat.

2018, 27, 85–90. [CrossRef] [PubMed]
2. Kechichian, E.; Khoury, E.; Richa, S.; Tomb, R. Religious stigmata: A dermato-psychiatric approach and differential diagnosis. Int.

J. Dermatol. 2018, 57, 885–893. [CrossRef] [PubMed]
3. Tshifularo, M. Blood otorrhea: Blood stained sweaty ear discharges: Hematohidrosis; four case series (2001–2013). Am. J.

Otolaryngol. 2014, 35, 271–273. [CrossRef] [PubMed]
4. Murota, H.; Kotobuki, Y.; Yamaga, K.; Yoshioka, Y. Female child with hematidrosis of the palm: Case report and published work

review. J. Dermatol. 2020, 47, 166–168. [CrossRef] [PubMed]
5. Shahgholi, E. A case series of hematohidrosis: A puzzling medical phenomenon. Turk. J. Pediatrics 2018, 60, 757–761.

[CrossRef] [PubMed]
6. Scott, D.W.; Miller, W.H.J. Hemathidrosis. In Equine Dermatology, 2nd ed.; Scott, D.W., Miller, W.H.J., Eds.; Elsevier Saunders: St.

Louis, MO, USA, 2011; p. 460.
7. Pardon, B.; Steukers, L.; Dierick, J.; Ducatelle, R.; Saey, V.; Maes, S.; Vercauteren, G.; De Clercq, K.; Callens, J.; De

Bleecker, K.; et al. Haemorrhagic diathesis in neonatal calves: An emerging syndrome in Europe. Transbound. Emerg. Dis. 2010,
57, 135–146. [CrossRef] [PubMed]

8. Miller, W.H.J.; Griffin, C.E.; Campbell, K.L. Flushing. In Muller and Kirk’s Small Animal Dermatology, 7th ed.; Miller, W.H.J., Griffin,
C.E., Campbell, K.L., Eds.; Elsevier Mosby: St. Louis, MO, USA, 2013; p. 628.

9. Miller, W.H.J.; Griffin, C.E.; Campbell, K.L. Diagnostic methods. In Muller and Kirk’s Small Animal Dermatology, 7th ed.; Miller,
W.H.J., Griffin, C.E., Campbell, K.L., Eds.; Elsevier Mosby: St. Louis, MO, USA, 2013; pp. 57–107.

10. Rostaher, A.; Hofer-Inteeworn, N.; Kümmerle-Fraune, C.; Fischer, N.M.; Favrot, C. Triggers, risk factors and clinico-pathological
features of urticaria in dogs-a prospective observational study of 24 cases. Vet. Dermatol. 2017, 28, e38–e39. [CrossRef] [PubMed]

11. Declercq, J. Urticarial vasculitis in a French bulldog. Vet. Dermatol. 2015, 26, 72–73. [CrossRef] [PubMed]
12. Takahashi, T.; Kadosawa, T.; Nagase, M.; Matsunaga, S.; Mochizuki, M.; Nishimura, R.; Sasaki, N. Visceral mast cell tumors in

dogs: 10 cases (1982–1997). J. Am. Vet. Med Assoc. 2000, 216, 222–226. [CrossRef] [PubMed]
13. Maher, E.R.; McNiel, E.A. Pheochromocytoma in dogs and cats. Vet. Clin. N. Am.-Small Anim. Pract. 1997, 27, 359–380. [CrossRef]
14. Innerå, M. Cutaneous vasculitis in small animals. Vet. Clin. N. Am.-Small Anim. Pract. 2013, 43, 113–134. [CrossRef] [PubMed]
15. Jain, N.C.; Switzer, J.W. Autoimmune thrombocytopenia in dogs and cats. Vet. Clin. N. Am.-Small Anim. Pract. 1981, 11,

421–434. [CrossRef]
16. Burton, A.G.; Jandrey, K.E. Use of thromboelastography in clinical practice. Vet. Clin. N. Am.-Small Anim. Pract. 2020, 50,

1397–1409. [CrossRef] [PubMed]
17. Brooks, M.B.; Catalfamo, J.L. Current diagnostic trends in coagulation disorders among dogs and cats. Vet. Clin. N. Am.-Small

Anim. Pract. 2013, 43, 1349–1372. [CrossRef] [PubMed]
18. Scott, D.W.; Miller, W.H.; Griffin, C. Structure and function of the skin. In Mueller & Kirk’s Small Animal Dermatology; W.B.

Saunders: Philadelphia, PA, USA, 2001; pp. 1–70.
19. Bonamonte, D.; Vestita, M.; Filoni, A.; Giudice, G.; Angelini, G. Religious stigmata as malingering artifact: Report of a case and

review of the literature. Medicine 2016, 95, e5354. [CrossRef] [PubMed]
20. Shahriari, M.; Bazrafshan, A.; Karimi, M.; Shakibazad, N. Case series of bloody sweating; a scary event for families. Acta Haematol.

Pol. 2020, 51, 258–260. [CrossRef]
21. Carvalho, A.C.S.; Machado-Pinto, J.; Nogueira, G.C.; Almeida, L.M.C.; Nunes, M.B. Hematidrosis: A case report and review of

the literature. Int. J. Dermatol. 2008, 47, 1058–1059. [CrossRef] [PubMed]
22. Mora, E.; Lucas, J. Hematidrosis: Blood sweat. Blood 2013, 121, 1493. [CrossRef] [PubMed]
23. Manonukul, J.; Wisuthsarewong, W.; Chantorn, R.; Vongirad, A.; Omeapinyan, P. Hematidrosis: A pathologic process or stigmata.

A case report with comprehensive histopathologic and immunoperoxidase studies. Am. J. Dermatopathol. 2008, 30, 135–139.
[CrossRef] [PubMed]

24. Altamura, A.C.; Moliterno, D.; Paletta, S.; Maffini, M.; Mauri, M.C.; Bareggi, S. Understanding the pharmacokinetics of anxiolytic
drugs. Expert Opin. Drug Metab. Toxicol. 2013, 9, 423–440. [CrossRef] [PubMed]

http://doi.org/10.15570/actaapa.2018.19
http://www.ncbi.nlm.nih.gov/pubmed/29945265
http://doi.org/10.1111/ijd.13971
http://www.ncbi.nlm.nih.gov/pubmed/29624652
http://doi.org/10.1016/j.amjoto.2013.09.006
http://www.ncbi.nlm.nih.gov/pubmed/24315735
http://doi.org/10.1111/1346-8138.15179
http://www.ncbi.nlm.nih.gov/pubmed/31793058
http://doi.org/10.24953/turkjped.2018.06.022
http://www.ncbi.nlm.nih.gov/pubmed/31365218
http://doi.org/10.1111/j.1865-1682.2010.01098.x
http://www.ncbi.nlm.nih.gov/pubmed/20202175
http://doi.org/10.1111/vde.12342
http://www.ncbi.nlm.nih.gov/pubmed/27425644
http://doi.org/10.1111/vde.12185
http://www.ncbi.nlm.nih.gov/pubmed/25496213
http://doi.org/10.2460/javma.2000.216.222
http://www.ncbi.nlm.nih.gov/pubmed/10649758
http://doi.org/10.1016/S0195-5616(97)50037-4
http://doi.org/10.1016/j.cvsm.2012.09.011
http://www.ncbi.nlm.nih.gov/pubmed/23182328
http://doi.org/10.1016/S0195-5616(81)50037-4
http://doi.org/10.1016/j.cvsm.2020.08.001
http://www.ncbi.nlm.nih.gov/pubmed/32981595
http://doi.org/10.1016/j.cvsm.2013.07.003
http://www.ncbi.nlm.nih.gov/pubmed/24144095
http://doi.org/10.1097/MD.0000000000005354
http://www.ncbi.nlm.nih.gov/pubmed/27930512
http://doi.org/10.2478/ahp-2020-0044
http://doi.org/10.1111/j.1365-4632.2008.03746.x
http://www.ncbi.nlm.nih.gov/pubmed/18986356
http://doi.org/10.1182/blood-2012-09-450031
http://www.ncbi.nlm.nih.gov/pubmed/23570065
http://doi.org/10.1097/DAD.0b013e318164cf4b
http://www.ncbi.nlm.nih.gov/pubmed/18360116
http://doi.org/10.1517/17425255.2013.759209
http://www.ncbi.nlm.nih.gov/pubmed/23330992

	Introduction 
	Case Presentation 
	Discussion 
	Conclusions 
	References

