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• Conocer las principales características etiológicas y clínicias 
de la Enfermedad de Células Falciformes (ECF)

• Identificar las principales manifestaciones imagenológicas 
abdomino pélvicas de la ECF.

OBJETIVOS 



INTRODUCCIÓN

¢ La enfermedad de células 
falciformes es un  trastorno 
multisistémico

¢ Causado por una mutación 
genética

¢ Genera producción de 
hemoglobina falciforme (HbS)

¢ Menos soluble que la 
hemoglobina fetal o adulta 
normal (HbA)

¢ Deformidad de los eritrocitos

¢ Mayor riesgo trombótico y 
fenómenos vaso-oclusivos 

¢ Condición homocigota à manifiesta la 
enfermedad 

¢ Condición heterocigota à Rasgo 
drepanocítico, confiere protección 
contra Malaria, lo que explica  su alta 
prevalencia en áreas en donde tambien 
lo es esta infección. 

¢ En Chile no existen datos 
epidemiológicos de prevalencia de ECF y 
se considera país libre de malaria 
endémica. 

¢ Sin embargo, debido al fenómeno 
migratorio, se espera que la prevalencia 
de esta enfermedad aumente. 



¢ La enfermedad produce un 
amplio abanico de 
manifestaciones clínicas

¢ Se producen desde los 6 
meses de vida en adelante 
(cuando descienden los 
niveles de Hb fetal)

¢ Involucra múltiples sistemas

¢ Las manifestaciones pueden
ser agudas o crónicas 

INTRODUCCIÓN



¿QUÉ HALLAZGOS IMAGENOLÓGICOS DEBEMOS 
BUSCAR Y PODEMOS ENCONTRAR EN UN PACIENTE 

CON ECF,  QUE CONSULTA POR DOLOR 
ABDOMINAL?



DOLOR EN HC IZQUIERDO àBAZO 

• Raro 
• Tamaño del bazo normal o 

aumentado 
• Retiro de un volumen de sangre del 

intravascular

Secuestro esplénico 

• Zonas hipodensas
• Manifestación común con secuestro

Infartos esplénicos

• Por presencia de tejido necrótico

Abscesos

properties and polymerization, hereby decreasing the
frequency of vaso-occlusive crises [14].

The acute abdominal pain crisis is related to
microvascular occlusion of the postcapillary venules,
leading to ischemia and infarction of intra-abdominal
organs [2]. Treatment is typically supportive and includes
pain control, oxygen therapy, fluid resuscitation,
hydroxyurea, and exchange transfusions [4, 9].

Acute vaso-occlusive crisis to chronic
sequelae
Spleen

The spleen is almost always involved by microvascular
occlusion in SCD, with autoinfarction and asplenia
usually occurring within the first 18–36 months of life
[15]. Figure 1 shows an example of an adult spleen with
such infarcts. The infarcted spleen becomes small, grad-
ually replaced by areas of fibrosis, calcium, and hemo-
siderin deposition (Fig. 2). On imaging, the spleen
appears small and calcified, though there may be areas of
preserved, functioning splenic tissue, fibrosis, or even
extramedullary hematopoiesis (Fig. 2) [16]. Resultant
asplenia or hypofunctioning spleen predisposes patients
with SCD to infection, particularly from encapsulated
organisms.

Uncommonly, patients develop splenomegaly rather
than the typical autoinfarcted small spleen. Clinically,
splenomegaly can be associated with acute splenic
sequestration, acute splenic infarction, and even splenic
abscess formation [17]. Acute splenic sequestration is a
particularly important complication of SCD, and may
overlap with an acute pain crisis. Sequestration refers to
pooling of blood within an abdominal organ (almost
always the spleen, uncommonly the liver), leading to
intravascular volume depletion, hematocrit drop, and
sometimes death. Symptoms include pallor, tachycar-
dia, lethargy, pain, and abdominal fullness. Splenic
sequestration syndrome is seen in 10% to 30% of chil-
dren from 6 months to 3 years, and 50% of children may
experience recurrent episodes [18]. Although rare after
age 8 years, acute splenic sequestration has been re-
ported in older children and even adults [18, 19]. On
imaging, the spleen is enlarged or normal size (larger
than the expected small autoinfarcted spleen), and there
are often peripheral low-attenuation areas reflecting
small infarcts and hemorrhage (Fig. 1) [18]. Splenome-
galy or a rapidly enlarging spleen in SCD is important
to recognize so as to alert clinicians for the potential
complications of splenic infarction, splenic sequestra-
tion, cardiovascular collapse, life-threatening splenic
rupture/hemorrhage (Fig. 3), and even death [15, 20].
Treatment is with transfusions or sometimes splenec-
tomy for recurrent, refractory, or life-threatening cases
[18, 19].

Hepatobiliary system

Cholelithiasis and biliary sludge are common in SCD.
Seen in 50% to 85% of patients, the prevalence of gall-
stones increases with age [21, 22]. Pigment gallstones
result from chronic hemolysis and accelerated bilirubin
turnover. Principal evaluation for gallstone disease is
generally with ultrasound; however, complications of
cholelithiasis, including biliary colic, cholecystitis,
choledocholelithiasis, cholangitis, and gallstone pancre-

Fig. 1. A Splenic abnormality in 22-year-old man with acute-
onset left upper quadrant pain. Contrast-enhanced abdomi-
nopelvic axial CT image shows splenomegaly with peripheral
hypoattenuating areas (arrow) compatible with infarcts.
B Splenic abnormality in 22-year-old male with acute left
upper quadrant pain. Contrast-enhanced abdominopelvic
axial CT image shows peripheral infarcts (arrow) and a small
amount of perisplenic hematoma (asterisk), indicating early
extracapsular rupture. Given clinical concern for acute splenic
sequestration and splenic hemorrhage, the patient underwent
splenectomy.

C. S. Gardner et al.: CT abdominal imaging findings in patients with sickle cell disease

Figura 1. Esplenomegalia con áreas periféricas 
hipodensas complatibles con infartos 
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DOLOR HC DERECHO àHÍGADO Y VÍAS BILIARES 

• 50% a 85% de los pacientes
• Su prevalencia aumenta con la edad
• Con todas las complicaciones 

respectivas  (cólico, colecistitis, 
coledocolitiasis, pancreatitis)

• Estenosis via biliar intrahepática 
(isquemia e infartos)

Patología biliar litiásica

• Infarto
• Colestasia
• Secuestro (raro)
• Abscesos
• Hepatomegalia (64%)
• Depósito de Fierro (87%)

Hígado

hepatitis [35 , 36 ]. Chronic liver involvement in SCD and/
or transfusion-related liver disease may lead to fibrosis
and cirrhosis. Treatment depends on the etiology, which
may be multifactorial, though transplants are currently
being performed on patients with SCD [37 ].

Pancreas

Pancreatitis can also cause acute abdominal pain in
SCD, although this complication is rare. It occurs pri-
marily by two mechanisms, one related to the biliary
obstructive process in the form of gallstone pancreatitis
and the other secondary to microvascular occlusion-in-

duced ischemia [38 – 40 ]. CT can illustrate changes of
acute pancreatitis and enable assessment for complica-
tions (Fig. 7 ). In uncomplicated cases, the pancreas may
be mildly enlarged, but enhances normally with peri-
pancreatic inflammatory changes and fluid. Complica-
tions include necrotizing pancreatitis, in which the
pancreatic parenchyma does not enhance, peripancreatic
fluid collections, pseudocyst formation, aneurysms, and
venous thrombosis. Most patients with SCD respond to
conservative management, though complications of
pancreatitis such as pseudocyst formation have been re-
ported [40 ]. In patients with gallstones as the cause,
follow-up elective cholecystectomy after the acute epi-
sode may be indicated [39 ].

Genitourinary tract

Renal manifestations are also reported in patients with
acute sickle cell crisis [41]. The kidneys have a high rate
of oxygen consumption and as a result are very sensitive
to microvascular occlusive hypoxic insults in SCD [41–
43]. Hematuria is common, thought to be related to
sickling and microvascular occlusion in the renal medulla
and vasa recta [44]. Reported CT imaging findings in-
clude interstitial nephritis, renal infarction, renal vein
thrombosis, and renal papillary necrosis (Figs. 8 , 9 , 10 ).

Renal infarcts classically appear as sharply margi-
nated, wedge-shaped or hemispheric areas of hypoen-
hancement, usually with preserved cortical rim
enhancement (Fig. 8 ). The cortical enhancement is pre-
served by its separate arterial supply. Interstitial
nephritis, multifocal infarction, renal vein thrombosis,
and pyelonephritis make up the differential diagnosis for
a striated nephrogram on CT. Correlation with the

Fig. 4. A Biliary abnormality in 23-year-old male with acute
right upper quadrant pain, nausea, and vomiting. Noncontrast
abdominopelvic axial CT image shows biliary ductal dilation
(arrow). B Noncontrast abdominopelvic axial CT image more
caudally shows a stone in the distal common bile duct (arrow).
The patient subsequently underwent endoscopic retrograde
cholangiopancreatography and stone extraction, and his
symptoms resolved.

Fig. 5. Liver infarcts in 31-year-old man with acute abdom-
inal pain. Contrast-enhanced abdominopelvic axial CT image
shows ill-defined and more rounded peripheral areas of low
attenuation (arrows) in the liver compatible with small infarcts.
Note the right renal infarct (asterisk).

C. S. Gardner et al.: CT abdominal imaging findings in patients with sickle cell disease
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Figura 4. hígado con pequeñas áreas 
hipodensas periféricas, complatibles 

con infartos

Figura 2 y 3. Dilatación de la VB 
intrahepática y un cálculo en 
colédoco intrapancreático 
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DOLOR FOSA RENAL à RIÑONES

Infartos

Trombosis de vena 
renal

Necrosis papilar

Infecciones 

Fig. 8. A Renal infarct in 31-year-old man with acute
abdominal sickle cell crisis and hematuria. Contrast-en-
hanced abdominopelvic axial CT image shows wedge-shaped
area of nonenhancement in the superior pole of the right
kidney compatible with infarct (arrow). Also visualized is an
amorphous rounded peripheral area of hypoattenuation in the
left hepatic lobe related to acute infarct. B Renal infarct in
31-year-old man with acute abdominal sickle cell crisis and
hematuria. Contrast-enhanced abdominopelvic axial CT im-
age 6 months later shows evolution of the infarct with focal
overlying right renal cortical scarring (arrow).

cFig. 9. A Renal papillary necrosis in 23-year-old man with
hematuria and left flank pain. Contrast-enhanced abdomino-
pelvic coronal CT MIP image during the excretory phase
shows the classic ‘‘golf ball on a tee’’ appearance of papillary
necrosis (arrows). B Renal papillary necrosis in 23-year-old
man with hematuria and left flank pain. Noncontrast abdo-
minopelvic axial CT image shows high-attenuation material
within the renal pelvis compatible with hemorrhage (arrow).
C Renal papillary necrosis in 23-year-old man with hematuria
and left flank pain. Contrast-enhanced abdominopelvic axial
CT image in excretory phase shows filling defect in the left
renal pelvis, related to hemorrhage and sloughed papilla
(arrow).

C. S. Gardner et al.: CT abdominal imaging findings in patients with sickle cell disease

Fig. 8. A Renal infarct in 31-year-old man with acute
abdominal sickle cell crisis and hematuria. Contrast-en-
hanced abdominopelvic axial CT image shows wedge-shaped
area of nonenhancement in the superior pole of the right
kidney compatible with infarct (arrow). Also visualized is an
amorphous rounded peripheral area of hypoattenuation in the
left hepatic lobe related to acute infarct. B Renal infarct in
31-year-old man with acute abdominal sickle cell crisis and
hematuria. Contrast-enhanced abdominopelvic axial CT im-
age 6 months later shows evolution of the infarct with focal
overlying right renal cortical scarring (arrow).

cFig. 9. A Renal papillary necrosis in 23-year-old man with
hematuria and left flank pain. Contrast-enhanced abdomino-
pelvic coronal CT MIP image during the excretory phase
shows the classic ‘‘golf ball on a tee’’ appearance of papillary
necrosis (arrows). B Renal papillary necrosis in 23-year-old
man with hematuria and left flank pain. Noncontrast abdo-
minopelvic axial CT image shows high-attenuation material
within the renal pelvis compatible with hemorrhage (arrow).
C Renal papillary necrosis in 23-year-old man with hematuria
and left flank pain. Contrast-enhanced abdominopelvic axial
CT image in excretory phase shows filling defect in the left
renal pelvis, related to hemorrhage and sloughed papilla
(arrow).

C. S. Gardner et al.: CT abdominal imaging findings in patients with sickle cell disease

Figura 6. Necrosis papilar. UROTC 
que muestra MC que se extiende 

hasta la papila 

Figura 5. Riñón derecho 
con área cuneiforme 

hipodensa, complatible 
con infarto

5

6



DOLOR ABDOMINAL DIFUSO à TRACTO 
GASTROINTESTINAL Y MESENTERIO 

• Segmentos largos (>15 cm) 
• Complicaciones (ileo, 

perforación, etc)

Enteritis y colitis 
isquémica 

Patients with SCD have a higher incidence of urinary
tract infections [44]. While such infections are diagnosed
clinically, CT in these patients may show findings of
cystitis, including bladder wall thickening and perivesic-
ular inflammatory changes (Fig. 11).

Gastrointestinal tract

Gastrointestinal involvement is thought to be uncom-
mon in SCD, but recent research suggests this may not

be the case and can account for 75% of acute bowel
abnormalities on CT [10, 11, 54, 55]. Gastrointestinal
vaso-occlusive crisis is ascribed to microvascular occlu-
sion resulting in infarcts of the mesentery and bowel,
which can lead to ischemic enteritis and colitis and
potentially death (Fig. 12) [4].

Bowel wall thickening is common in acute ischemia.
The ‘‘target’’ sign of bowel wall thickening may be seen
in CTs with intravenous contrast, referring to alternating
hyperenhancement or hyperemia of the mucosa,
hypoattenuation of the submucosa from edema, and
hyperemia of the serosa (Fig. 12A) [56]. A ‘‘pseudo-tar-
get’’ appearance can be seen in CTs without intravenous

Fig. 10. Renal hemorrhage in 42-year-old woman with acute
pain crisis and hypotension. Noncontrast abdominopelvic axial
CT image shows a large subcapsular and perirenal hematoma
(arrow) in the context of sickle cell acute pain. No mass or
underlying cyst was identified on follow-up imaging, and find-
ings were attributed to spontaneous perirenal hemorrhage re-
lated to sickle cell vaso-occlusive crisis/renal infarct.

Fig. 11. Bladder abnormality in 33-year-old woman with
acute suprapubic pain. Noncontrast abdominopelvic axial CT
image shows diffuse bladder wall thickening and perivesicular
inflammatory changes compatible with cystitis. A small
amount of free pelvic fluid is also present.

Fig. 12. A Gastrointestinal abnormality involving small bo-
wel in 40-year-old man with acute gastrointestinal sickle cell
vaso-occlusive crisis. Contrast-enhanced abdominopelvic CT
axial image shows diffuse small bowel wall thickening, the
bowel wall with a ‘‘target’’ appearance (arrow). B Gastroin-
testinal abnormality involving small bowel in 40-year-old man
with acute gastrointestinal sickle cell vaso-occlusive crisis.
Fourty-eight hours after the acute gastrointestinal ischemic
crisis, axial image from a noncontrast abdominopelvic CT
shows resolution of enteritis and development of ileus.

C. S. Gardner et al.: CT abdominal imaging findings in patients with sickle cell disease

Figura 7. Engrosamiento parietal de 
un largo segmento de intestino 
delgado, con aspecto de “diana”
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OTROS HALLAZGOS IMAGENOLÓGICOS 



BAZO 

Autoesplenectomía 

• Completada a los 5 años de edad 
en la mayoría de los pacientes 
con ECF

• Producto de infartos repetidos 
• Determina una asplenia funcional, 

con mayor riesgo de infecciones. 
• Habitualmente es un hallazgo 

incidental, característico. 
• Imágenes : bazo pequeño, 

heterogéneo y calcificado  

8

Figura 8. Autoesplenectomía. Bazo 
pequeño y calcificado.



ESQUELETO 

• En hombros, caderas y 
vértebras

• Imágenes: esclerosis, colapso 
cortical y fragmentación.

Necrosis avascular 

Osteomielitis 

Reconversión de la 
medula ósea 

9 10

Figuras 9 y 10. Vértebra en “H”



GENITALES 

• Riesgo a lo largo de la vida de 
un 30-40%Priapismo 

• Hasta el 24% de los pacientes 
puede tener hipogonadismo 

Atrofia 
testicular 



Bazo pequeño, heterogéneo y 
calcificado 

Colecistolitiasis y edema 
peripancreático

Hepatomegalia 

CASO CLÍNICO Nº 1

¢ Paciente de sexo masculino,  de 19 años 

¢ Motivo de consulta : dolor abdominal , 
sospecha de colelitiasis. 

Hallazgos que, en conjunto, son concordantes con 
enfermedad de células falciformes  

Necrosis papilar 
Vértebras en “H”



Hallazgos que, en conjunto, pueden sugerir 
enfermedad de células falciformes  

Hepatomegalia

Bazo pequeño y heterogéneo 

Vértebra en “H” 

CASO CLÍNICO Nº2 

¢ Mujer de 36 años

¢ Hospitalizada por COVID- 19



CONCLUSIONES 

¢ Enfermedad con múltiples manifestaciones clínicas en toda la “economía” 

¢ La mayoría de las manifestaciones clínicas son secundarias a fenómenos veno-
oclusivos y por consiguiente, isquémicos 

¢ Los radiólogos deben estar familiarizados con la fisiopatología y manifestaciones 
clínicas más frecuentes, ya que, debido al fenómeno migratorio, la prevalencia de 
esta enfermedad irá en aumento. 
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