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Abstract
A hematoma is a collection of pooled blood that can be confined to a space under the skin, tissue, or organ.
It occurs due to injury to the vasculature arising from trauma, previous surgeries, or vascular defects.
Anticoagulants can remarkably increase a patient’s risk for hematoma formation. Most hematomas will
resolve spontaneously over time, but there are certain instances where surgical intervention becomes
necessary.

We present a case of a 71-year-old female on anticoagulants who presented to the emergency department
(ED) with an expanding hematoma on her right leg after a fall and had to undergo an emergency surgical
evacuation. The etiology, appropriate management, and complications of hematomas will also be covered in
this paper.
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Introduction
A hematoma is a localized collection of blood that occurs when blood leaks out of blood vessels and collects
in nearby tissues. Many factors, including injuries, trauma, surgery, or underlying medical conditions, can
cause a hematoma [1].

Taking an anticoagulant reduces the blood's ability to clot, making it more difficult to stop bleeding and
making specific individuals more prone to developing a hematoma. Having a history of cellulitis and deep
vein thrombosis (DVT) can also predispose an individual to develop a hematoma as both disrupt the
integrity of the blood vessels, which allows blood to collect in tissue [1].

This report highlights the importance of recognizing the risk factors associated with hematoma formation in
patients with a history of vascular disorders and on anticoagulants. It emphasizes the need for prompt
evaluation and management to prevent further complications.

Case Presentation
A 71-year-old morbidly obese female with a body mass index of 40 presented to the emergency department
on February 26, 2023, following a fall. The patient was admitted with right lower leg pain, bruise, and
hematoma. She admitted to taking acetaminophen for the pain two hours prior to her ED visit and reported
minimal relief. She had been hospitalized for the past two to three months due to an infection in the left
foot, which was now resolved. The patient reported erythema on her right leg prior to the fall and denied any
head injury, headache, loss of consciousness, nausea, vomiting, fever, and changes in gait. 

The patient's medical history is complex, with a variety of conditions and medical events. In March 2022, she
was diagnosed with left lower extremity cellulitis. Following this, in September 2022, the patient underwent
surgery for a left foot wound that was found to have osteomyelitis after a bone biopsy was performed.
Operative cultures identified the presence of Peptoniphilus asaccharolyticus and a gram-negative bacillus
(which was not identified further) in the wound along with skin flora.

Additionally, the patient has been managing bilateral leg venous stasis ulcers, which have required multiple
debridements between March 2020 and September 2021. Other significant medical events include a
diagnosis of DVT in the distal vein of her right lower extremity in 2015, which resulted in a pulmonary
embolism. She has also been managing osteoarthritis, anemia, chronic diastolic congestive heart failure,
essential hypertension, chronic renal insufficiency, and obstructive sleep apnea.
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The patient's current medication regimen included rivaroxaban, simvastatin, spironolactone, and
furosemide.

During the physical exam, the patient was alert and responsive. Her vitals were within the normal limit. The
physical exam revealed clear lungs and bilateral leg edema. Several intact blisters appeared on the right
lower extremity since her arrival at the ED. The right lower extremity exhibited hyperpigmentation, bullae,
and no increased warmth (Figure 1). The patient displayed normal vascular and range of motion indices,
along with soft compartments and intact motor and sensory functions. 

FIGURE 1: Right lower leg showing several blisters and
hyperpigmentation

The patient's admission laboratory results are shown in Table 1. 
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Test 02/26/2023 3/6/2023 3/8/2023 03/20/2023 03/23/2023 Reference range

WBC 15.2 10.5 10.4 9 11.2 4.5–11.0 x 10^9/L

RBC 4 2.44 2.61 3.47 3.35 3.63–5.04 m/mm cu

Hemoglobin 11.2 7.4      7.9 10.1 9.7 12.0–15.5 g/dL

Hematocrit 33.5 21.7    23 30.9 29.2 36.0–46.0%

MCV 83.8 88.8    88.1 89.1 87.4 80.0–100.0 fL

Platelet 231000 304000 376000 432000 355000 150000–450000/uL

Na 140  141 142 139 135–145 mmol/L

K 4.3  4.3 4.2 4.2 3.5–5.0 mmol/L

Cl 105  105 106 103 98–108 mmol/L

CO2 25  29 29 29 22–32 mmol/L

BUN 31  18 14 17 6–20 mg/dL

Creatinine 1.16  0.8 0.7 0.69 0.6–1.3 mg/dL

Glucose 136  95 85 91 70–100 mg/dL

Ca 9  8.2 8.4 8.2 8.5–10.5 mg/dL

TABLE 1: The patient's laboratory results throughout her stay in the hospital
WBC - white blood cell; RBC - red blood cell; MCV - mean corpuscular volume; BUN - blood urea nitrogen

The patient was placed on vancomycin and piperacillin/tazobactam. The patient's right leg wound culture
and blood cultures were negative. A computer tomography (CT) scan showed no intracranial bleeding.
Radiography imaging of the patient's right tibia and fibula revealed osteoarthritis. There was additionally no
subcutaneous emphysema, which helped rule out a necrotizing soft tissue infection (Figure 2). A chest
radiograph was also performed, which showed no infiltrates.
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FIGURE 2: An X-ray of the right tibia and fibula, frontal and lateral views.
The bones are demineralized, which is a limiting factor for nondisplaced
fracture evaluation. No dominant acute fracture in this long bone study.

After one day in the hospital, the patient's lower right leg developed significant swelling as well as a deep
reddish/purple discoloration. Large 3-4 cm bullae began developing. No increased warmth was noted.
Conservative management was attempted for three days. During this time, the swelling and discoloration
did not improve. Bleeding was noted on the posterior calf whenever dressings were changed. At this point,
the patient's hemoglobin had decreased from 11.2 g/dL to 7.4 g/dL. After physical therapy during admission,
the patient noticed increased bleeding in the lower extremity. Previously, the bleeding had been occasional,
but now it was severe enough to soak the patient's sock. 

The surgical team was consulted due to progressive right lower leg bleeding and hematoma. The patient was
taken to the operating room where evacuation of a massive right calf hematoma measuring 20 x 40 cm with
control of arterial bleeding, skin debridement, and a 10 x 10 cm subcutaneous debridement took place.
Antibiotic irrigation was utilized, and several areas of the arterial bleeding were controlled with cautery. At
this time, meticulous hemostasis was assured, and the wound was packed open to facilitate proper healing.
The surgery was well tolerated by the patient. 

A wound vacuum-assisted closure was ordered and placed on the patient's wound one day after her surgery
to promote blood flow to the wound, improve healing, and reduce the risk of infection. 

Discussion
A hematoma is a localized accumulation of blood beneath the skin, resulting from the disruption of blood
vessels [2]. The severity and extent of hematomas can vary, ranging from small, self-limited occurrences to
larger, expanding hematomas [3].

In rare cases, a hematoma may present as an expanding hematoma, which is a potentially serious condition.
These hematomas contain both old and new blood. The tissue surrounding the expanding hematoma is
subject to necrosis and liquefaction. These lesions are most commonly seen in the lower extremities and are
usually found in the subcutaneous tissue [4].
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Timely intervention is required to reduce the risk of complications. If sufficient blood is lost, patients can
become hemodynamically unstable, leading to possible loss of consciousness, acute kidney injury, or even
death. Acute compartment syndrome (ACS) should be considered in these patients. While ACS is most
commonly seen in younger populations, it has been shown to be associated with anticoagulant use in the
elderly [5]. Even if an expanding hematoma does not result in ACS or hemodynamic instability, it can still be
dangerous if left untreated, as these hematomas do not self-resolve. If an expanding hematoma remains
undrained, it can become a chronic expanding hematoma. These hematomas exhibit an adhesive fibrous
capsule around the blood collection. Adhesive fibrous capsules complicate surgical drainage as the capsule
should be removed to prevent the recurrence of the hematoma. If the hematoma and capsule are not
completely resected, there is a 22% chance of recurrence [4]. Resection becomes more difficult if a
hematoma capsule is adjacent to a nerve as they adhere together. In these instances, the capsule should only
be partially resected. In one case, the capsule adhered to the common peroneal nerve, and the nerve was not
identified. It was accidentally resected, which led to a permanent foot drop in the patient [4]. 

Several risk factors have been identified as potential contributors to hematoma formation. Trauma or injury
to the affected area is a common risk factor [2]. The use of anticoagulant or antiplatelet medications can
increase the risk of hematoma due to their effects on the blood clotting mechanism [6]. Advanced age has
also been recognized as a risk factor as the skin and blood vessels become more fragile and susceptible to
injury [7]. Certain blood disorders, such as hemophilia or von Willebrand disease, can impair the body's
ability to clot and thereby increase the risk of hematomas [8]. Additionally, underlying vascular conditions,
like chronic venous insufficiency, can further emphasize the susceptibility of blood vessels to damage and
subsequent hematoma development [9].

Assessment and diagnosis play crucial roles in evaluating and managing hematomas effectively. Clinical
assessment involves obtaining a detailed medical history, including information on trauma or underlying
medical conditions, and performing a thorough physical examination. Diagnostic imaging techniques, such
as ultrasound, CT, or MRI, are commonly employed to aid in the diagnosis and assessment of hematomas [3].
These imaging modalities provide valuable information about the extent of the hematoma, its proximity to
vital structures, and any associated complications, which guides appropriate management [3].

A medication review should be performed for a patient. If the patient was taking an anticoagulant, they
should be asked about the time of their last dose and if they have any kidney disease. They should also be
asked if they are on antiplatelets [10]. Lab work should be ordered to assess the patient's current hemostatic
ability. Activated charcoal can help clear direct oral anticoagulants in the case of an overdose or if they were
taken within two to three hours of presenting for treatment [10]. Acute kidney injury or poor renal function
can delay the clearance of anticoagulants. All patients with a major bleed should have their anticoagulants
held, and initial hemostatic therapy, such as compression and direct pressure, should be attempted. If the
bleeding does not resolve with these measures, anticoagulant reversal should be considered. Assess the
reason the patient was prescribed anticoagulants. In cases of atrial fibrillation or DVT, temporary
interruption of anticoagulation usually has no ill effect. In cases with a higher risk of thrombotic events,
such as those with mechanical heart valves, consider withholding reversal if possible [10]. If a reversal is
required, patients on warfarin should be given prothrombin complex concentrate, patients on dabigatran
should be given idarucizumab, and andexanet alpha can be used for patients on factor Xa inhibitors [11].

Most hematomas can be managed conservatively. However, if the blood accumulation is over the shin, it will
likely require surgery. If it is in other locations, pressure and elevation of the affected limb can aid in
drainage and resolution of the hematoma. If the hematoma does not improve within a week of conservative
treatment, and there are skin changes/necrosis or infection, surgical intervention will likely be needed [12].
Hematomas can become inflamed and develop into abscesses that require an emergency incision [13].
Additionally, there may be enlarged regional lymph nodes [13]. If the hematoma is in a critical area, such as
the neck, emergency surgical intervention may be required. The variable depth of these hematomas can
make expansion rate and volume difficult to estimate. Deep tissue expanding hematomas require less
volume to cause significant symptoms. If rapid swelling is noted or there are any signs of a compromised
airway, then there should be immediate surgical evaluation. Pressure dressings, ice packs, anticoagulant
reversal, and blood pressure normalization can be used to stabilize patients on their way to surgery [14]. In
non-critical parts of the body, surgical evaluation should be considered in any case with hemodynamic
instability [15].

Tranexamic acid is a coagulation-enhancing drug that is given to treat menorrhagia and prophylactically to
hemophilia patients to prevent excessive bleeding during procedures. It is often used off-label in patients
with severe bleeding [16]. It is recommended in cases of traumatic bleeding and reduces mortality in these
patients. If administered within one hour of injury, tranexamic acid has been shown to reduce mortality by
32% and to reduce mortality by 21% if given within one to three hours of injury [16,17]. However, it is
contraindicated in cases of hematuria, as clotting can lead to hydronephrosis [17] and in patients with a
history of venous or arterial thromboembolism or active thromboembolic disease [16].

Post-admission medical management is difficult for a patient with a history of major bleeding and clotting
events. Our patient has clear indications for anticoagulant therapy, which makes it unlikely for rivaroxaban
to be discontinued. Thus, it is useful to study what led to the bleeding and how future events could be
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prevented. As previously mentioned, this patient fell down the stairs on her way home from a long stay in a
nursing facility where she had received treatment for lower left extremity osteomyelitis. Our patient faced
both intrinsic and extrinsic fall risks. Her intrinsic risks included reduced muscle tone from prolonged care
for osteomyelitis and a previous diagnosis of congestive heart failure, which made it difficult to properly
exercise. This exacerbated the patient's obesity, which in turn made ambulation more difficult. She also
faced extrinsic risks, including the stairs she needed to climb to reach her home. Physician understanding of
the nature and risk factors of falls in the elderly can help guide patient education to reduce injuries and
situations where a patient may be required to seek placement in a long-term care facility.

Conclusions
Hematomas can arise from a variety of medications, such as anticoagulants, as emphasized in this case
report. While most hematomas may appear harmless, the potential for patients to develop severe
complications cannot be underestimated. Our case report underscores the intricate challenges faced by
patients with complex medical histories, obesity, and limited mobility, emphasizing the imperative for
vigilant monitoring and timely intervention in such cases. The associated risks of anticoagulant use further
underscore the necessity for patient education regarding hematoma risks and the importance of prompt
symptom reporting. This case report serves as a reminder of the intricacies involved in managing
hematomas in high-risk patients, advocating for a multidisciplinary approach, close observation, and
proactive patient education to effectively mitigate potential complications. 

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Nebuwa EJ, Rahman S, Okoye U, Ojinnaka U: Infected leg hematoma: A rare cause of recurrent leg cellulitis .

Cureus. 2021, 13:e18459. 10.7759/cureus.18459
2. Hematoma. (2023). Accessed: Oct 20, 2023: https://www.britannica.com/science/hematoma.
3. Sakamoto A, Okamoto T, Matsuda S: Chronic expanding hematoma in the extremities: a clinical problem of

adhesion to the surrounding tissues. Biomed Res Int. 2017, 2017:4634350. 10.1155/2017/4634350
4. Matthew M, Nour J, Nabil E: Acute compartment syndrome in patients on long-term anticoagulation

therapy. J Trauma Crit Care. 2018, 3:1-5. 10.35841/2591-7358.3.1.1-5
5. American Society of Hematology: understanding blood clots . https://www.hematology.org/Patients/Blood-

Disorders/Clots/8301.aspx.
6. Pagan M, Hunter J: Lower leg haematomas: potential for complications in older people . Wound Practice and

Research . 2011, 19:21-8.
7. National Hemophilia Foundation: Hemophilia A overview . (2023). Accessed: 2023:

https://www.hemophilia.org/bleeding-disorders-a-z/types/hemophilia-a.
8. Eberhardt RT, Raffetto JD: Chronic venous insufficiency . Circulation. 2014, 130:333-46.

10.1161/CIRCULATIONAHA.113.006898
9. Piran S, Schulman S: Treatment of bleeding complications in patients on anticoagulant therapy . Blood.

2019, 133:425-35. 10.1182/blood-2018-06-820746
10. Tomaselli GF, Mahaffey KW, Cuker A, et al.: 2020 ACC expert consensus decision pathway on management

of bleeding in patients on oral anticoagulants: a report of the American College of Cardiology Solution Set
Oversight Committee. J Am Coll Cardiol. 2020, 76:594-622. 10.1016/j.jacc.2020.04.053

11. Yee J, Kaide CG: Emergency reversal of anticoagulation. West J Emerg Med. 2019, 20:770-83.
10.5811/westjem.2018.5.38235

12. Angelo C, Tarek VC, Husain AK: Rhytidectomy (face-lifting). Science Direct. Bagheri SC, Bell RB, Khan SA
(ed): 2012. 942-86. 10.1016/B978-1-4160-2527-6.00107-9

13. Nikolaev NN, Yankov YG: Lymph nodes of the head and neck: in normal and pathological conditions . Varna
Medical Forum. 2023, 12:69-74.

14. Witt DM: What to do after the bleed: resuming anticoagulation after major bleeding . Hematology Am Soc
Hematol Educ Program. 2016, 2016:620-4. 10.1182/asheducation-2016.1.620

15. Chauncey JM, Wieters JS: Tranexamic Acid. StatPearls Publishing, Treasure Island, FL; 2023.
16. Rubenstein LZ: Falls in older people: epidemiology, risk factors and strategies for prevention . Age Ageing.

2006, 35:ii37-41. 10.1093/ageing/afl084
17. Garces GF, Corral Torres E: 4 Pre-hospital administration of tranexamic acid in hemorrhagic trauma is

associated with higher survival rates . BMJ. 2019, 4:10.1136/bmjopen-2019-EMS.4

2023 Brito et al. Cureus 15(12): e51413. DOI 10.7759/cureus.51413 6 of 6

https://dx.doi.org/10.7759/cureus.18459
https://dx.doi.org/10.7759/cureus.18459
https://www.britannica.com/science/hematoma
https://www.britannica.com/science/hematoma
https://dx.doi.org/10.1155/2017/4634350
https://dx.doi.org/10.1155/2017/4634350
https://dx.doi.org/10.35841/2591-7358.3.1.1-5
https://dx.doi.org/10.35841/2591-7358.3.1.1-5
https://www.hematology.org/Patients/Blood-Disorders/Clots/8301.aspx
https://www.hematology.org/Patients/Blood-Disorders/Clots/8301.aspx
https://www.nzwcs.org.nz/images/publications/Pagan-Hunter_WPR_19-01.pdf
https://www.hemophilia.org/bleeding-disorders-a-z/types/hemophilia-a
https://www.hemophilia.org/bleeding-disorders-a-z/types/hemophilia-a
https://dx.doi.org/10.1161/CIRCULATIONAHA.113.006898
https://dx.doi.org/10.1161/CIRCULATIONAHA.113.006898
https://dx.doi.org/10.1182/blood-2018-06-820746
https://dx.doi.org/10.1182/blood-2018-06-820746
https://dx.doi.org/10.1016/j.jacc.2020.04.053
https://dx.doi.org/10.1016/j.jacc.2020.04.053
https://dx.doi.org/10.5811/westjem.2018.5.38235
https://dx.doi.org/10.5811/westjem.2018.5.38235
https://dx.doi.org/10.1016/B978-1-4160-2527-6.00107-9
https://dx.doi.org/10.1016/B978-1-4160-2527-6.00107-9
https://journals.mu-varna.bg/index.php/vmf/article/view/9034
https://dx.doi.org/10.1182/asheducation-2016.1.620
https://dx.doi.org/10.1182/asheducation-2016.1.620
https://www.ncbi.nlm.nih.gov/books/NBK532909/
https://dx.doi.org/10.1093/ageing/afl084
https://dx.doi.org/10.1093/ageing/afl084
https://dx.doi.org/10.1136/bmjopen-2019-EMS.4
https://dx.doi.org/10.1136/bmjopen-2019-EMS.4

	Uncontrolled Arterial Bleeding in a Patient With Massive Right Calf Hematoma: A Case Report and a Review of the Literature
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Right lower leg showing several blisters and hyperpigmentation
	TABLE 1: The patient's laboratory results throughout her stay in the hospital
	FIGURE 2: An X-ray of the right tibia and fibula, frontal and lateral views. The bones are demineralized, which is a limiting factor for nondisplaced fracture evaluation. No dominant acute fracture in this long bone study.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


