
Kaur et al. Int J Pathol Clin Res 2019, 5:104

Volume 5 | Issue 2
DOI: 10.23937/2469-5807/1510104

ISSN: 2469-5807

International Journal of

Pathology and Clinical Research
Open Access

Citation: Kaur G, Olayinka O, Gupta G (2019) Bone Marrow Necrosis and Fat Embolism in a Patient 
with Sickle Cell Crisis, a Fatal Complication. Int J Pathol Clin Res 5:104. doi.org/10.23937/2469-
5807/1510104
Accepted: November 20, 2019: Published: November 22, 2019
Copyright: © 2019 Kaur G, et al. This is an open-access article distributed under the terms of the 
Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction 
in any medium, provided the original author and source are credited.

Kaur et al. Int J Pathol Clin Res 2019, 5:104 • Page 1 of 4 •

Bone Marrow Necrosis and Fat Embolism in a Patient with Sickle 
Cell Crisis, a Fatal Complication
Gagandeep Kaur*, Oluwaseyi Olayinka and Gunjan Gupta

Department of Pathology and Laboratory Medicine, Danbury Hospital, Danbury, Connecticut, USA

*Corresponding author: Gagandeep Kaur, MD, Department of Pathology and Laboratory Medicine, Danbury Hospital, 
Danbury, Connecticut, USA, Tel: 203-300-9148

Abstract
Sickle cell disease is a group of inherited disorder due 
to substitution of valine for glutamic acid at position 6 of 
beta globin chain of hemoglobin [1] leading to sickling 
of red blood cells. It is most common in African ances-
try. The sickled RBC’s can cause vaso-occlusive crisis 
leading to dreadful complications. We report a case of 
a 56-year-old female with past medical history of sickle 
cell disease, atrial fibrillation and prior history of stroke. 
She presented to the emergency department with chief 
complaint of left leg pain. After few hours the pain moved 
to the lower and upper back. Accompanying symptoms 
included shortness of breath, nausea and vomiting. Lab-
oratory findings were significant for mild lactic acidosis, 
elevated LDH, hyperbilirubinemia and leukocytosis. She 
was started with opioids and intravenous fluids for sickle 
cell crisis. Unfortunately, overnight, the patient expired. 
On autopsy, the cause of death was found to be bone 
marrow necrosis and bone marrow and fat embolism to 
lungs causing fatal impairment of lung function. 
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occlusion, a phenomenon that lead to life threaten-
ing events including fat embolism (FE). FE is a rare 
but fatal complication of SCD secondary to extensive 
bone marrow infarction and necrosis. The condition 
was first described as a complication of SCD

 more than five decades ago in a patient with gen-
eralized body pain [3]. Since then several cases have 
been reported in the literature. However, in many of 
these cases, the diagnosis of FE was not made until 
post-mortem examination indicating that the con-
dition is still not widely recognized [4]. This finding 
underscores the need for continued reporting of cas-
es of FE as awareness and early recognition of this 
fatal complication can lower morbidity and mortality 
in SCD. We report autopsy findings in a 56-year-old 
female with HbSS who presented in vaso-occlusive 
crisis with subsequent bone marrow necrosis and FE.

Case Description
The deceased was a 56-year-old female with past 

medical history of sickle cell disease (HbSS), atrial 
fibrillation, stroke, hypertension, hypothyroidism 
and sickle cell crisis. She was diagnosed with sickle 
cell disease 20 years ago. She presented with pain in 
the left leg of few hours duration, which later moved 
to lower and upper back. Other complaint was short-
ness of breath without exertion. She denied cough 
and chest pain. Laboratory work up showed increased 
WBC- 22.9 × 10(9)/L, increased RBC- 5.37 × 10(12)/L, 
high lactic acid- 2.3 mmol/lL and high LDH- 817 U/L. 
Chest X-Ray showed clear lungs. Unfortunately over-
night, the patient was found to be unresponsive and 

Case Report

Check for
updates

Introduction
Sickle cell disease (SCD) is a genetic disorder char-

acterized by the presence of a mutated form of he-
moglobin, hemoglobin S (HbS). The disorder includes 
all genotypes containing at least one sickle gene, in 
which HbS makes up at least half the hemoglobin 
present [1]. HbSS, also known as sickle cell anemia, is 
the most common and most severe form of the dis-
ease. Other forms of the disease include HbSC, HbS 
beta thalassemia, HbSD, HbSE, and HbSO [2]. Patients 
with SCD commonly present with features of vascular 

https://doi.org/10.23937/2469-5807/1510104
https://doi.org/10.23937/2469-5807/1510104
https://doi.org/10.23937/2469-5807/1510104
http://crossmark.crossref.org/dialog/?doi=10.23937/2469-5807/1510104&domain=pdf


ISSN: 2469-5807DOI: 10.23937/2469-5807/1510104

Kaur et al. Int J Pathol Clin Res 2019, 5:104 • Page 2 of 4 •

bar vertebra revealed areas of hemorrhage, sickled 
red blood cells and areas of bone marrow necrosis 
(Figure 1). Examination of the lungs revealed marked 
vascular congestion and necrotic bone marrow and 
fat embolism in branches of the pulmonary artery, ar-
terioles and alveolar septal capillaries (Figure 2). The 
brain showed two recent hemorrhagic infarctions in 
the basal ganglia and a small thromboembolus in the 
left temporal lobe. (Figure 3 and Figure 4) The spleen 
was firm atrophic, calcified with fibrosis, congestion 

pulseless. She was pronounced dead and an autopsy 
was performed. Significant gross examination find-
ings included firm and atrophic spleen, congested 
lungs, hepatomegaly, two small hemorrhagic areas in 
the right basal ganglion and cardiomegaly with septal 
and left ventricular hypertrophy. Upon microscopic 
examination marked vascular congestion with sick-
led RBC’s was seen in the multiple organs including 
lungs, liver, kidneys, brain, spleen, pituitary gland 
and bone marrow. Sections of the thoracic and lum-
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Figure 1: Hematoxylin and eosin staining demonstrating bone marrow necrosis.
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Figure 2: Hematoxylin and eosin staining demonstrating fat and bone marrow embolism in the pulmonary vasculature.
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Conclusions
Fat embolism has emerged as an important com-

plication of sickle cell disease and is associated with 
high morbidity and mortality. Although the pathogen-
esis remains unclear, fat embolism secondary to bone 
marrow necrosis is believed to result from passage of 
bone marrow material into circulation through bony 
venous channels. This process is facilitated by the po-
rousness of cancellous bone containing red marrow [4]. 
Although the diagnosis of fat and bone marrow embo-
lism is mostly seen in patients with trauma or fractured 
bones, it has also been reported in patients with sickle 
cell disease. Precipitating factors in these patients are 
dehydration, toxins, and infections. We are reporting a 
case of fat and bone marrow embolism in a patient with 
sickle cell crisis who came to the emergency room in 
acute pain and expired overnight. Although there have 
been a number of reported cases in literature, survival 
is low which indicates that awareness of this entity is 
low [4]. Key elements of a positive outcome are timely 
recognition, diagnosis and aggressive treatment. Suspi-
cion should be high while taking care of sickle cell crisis 
patients with multiple organ involvement to provide ap-
propriate medical care [5].

and numerous Gamma-Gandy bodies (Figure 5). Both 
kidneys showed acute tubular necrosis. Other signifi-
cant findings included cardiomegaly (450 grams), left 
ventricular hypertrophy (1.6 cm) and hypertrophy 
of the interventricular septum (1.9 cm) with two old 
myocardial infarctions and mild to moderate athero-
sclerosis of coronary arteries.
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Figure 3: Hematoxylin and eosin staining demonstrating two hemorrhagic infarcts in the basal ganglia.
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Figure 4: Hematoxylin and eosin staining demonstrating thromboembolus in the left temporal lobe.
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Figure 5: Hematoxylin and eosin staining showing Gam-
ma-Gandy bodies in the spleen.
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