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Abstract
We reported two pediatric rare cases with massive splenic 
infarction that in both of them the interspersed hyperechoic 
linear striation of the splenic parenchyma was first sugges-
tive sign of infarction, and diagnosis was confirmed by color 
Doppler and surgery.
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Case Report 1

A 9-year-old girl presented at our institution with dif-
fuse abdominal pain, low grade fever, vomiting and fail-
ure to pass the stool. Her past medical history was nor-
mal with no disease. On admission, the patient was alert 
but looking ill and mildly agitated. She had tachycardia 
and fever. In physical examination, diffuse abdominal 
tenderness was detected with no rebound tenderness 
and guarding. Laboratory findings showed leukocytosis 
(WBC = 13800) with PMN = 86% and mild anemia (Hb 
= 11.7), thrombocytosis (PLT = 704000), increased ESR 
(ESR = 28) and LDH = 600. After resuscitation, the pa-
tient underwent urgent laparotomy with the diagnosis 
of peritonitis. In the abdominal exploration, 200 cc se-
rous secretions including a lot of fibrin was drained and 
sent for pathology. The entire of GI tract had serositis 
and generalized inflammation of intestinal loops and 
peritoneum was seen. The omentum had edematous 
and hemorrhagic appearance. A lot of fibrin was seen 
in peritoneal cavity without known origin for rupture. 
Appendectomy and omental resection was done, and 
second look was recommended after 48 h.

In post-AP chest X-ray and upper GI series revealed 
hiatal hernia in the association with gastric volvulus and 
Morgagni hernia (Figure 1). The ultrasound was showed 
the mild enlargement of spleen with the longitudinal 
diameter of 126 mm that had heterogeneous echo 
pattern. The high frequency scanning with superficial 
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Introduction

Massive splenic infarction (MSI) is characterized by 
vessel occlusion, parenchymal ischemia and subsequent 
tissue necrosis involving more than half of the spleen. 
Etiologies of MSI include Sickle cell disease and Sickle 
cell variants, coagulopathies, therapeutic embolization 
of the spleen, sarcoidosis, hematological malignancies 
and organ transplant. Infection has also been linked 
to MSI [1]. Other unique causes of splenic infarction 
include Gaucher disease, pancreatitis, splenic artery 
aneurysm, septic emboli in endocarditis and collagen 
vascular diseases [2].

In this report, we present two cases of massive 
splenic infarction with specific sonographic pattern in-
clude two rare etiologies: 1) Fungal endocarditic with 
predisposing chronic granulomatous disease. 2) Spon-
taneous and associated with congenital diaphragmatic 
hernia.

https://doi.org/10.23937/2469-584X/1510058
https://doi.org/10.23937/2469-584X/1510058
http://crossmark.crossref.org/dialog/?doi=10.23937/2469-584X/1510058&domain=pdf


ISSN: 2469-584XDOI: 10.23937/2469-584X/1510058

Mortazavi et al. J Clin Gastroenterol Treat 2018, 4:058 • Page 2 of 4 •

scopic and histopathologic findings was confirmed the 
diagnosis of diffuse hemorrhagic necrosis of spleen.

Case Report 2

The second case was a 3.5-years-old male child a 
known case of chronic granulomatous disease that was 
admitted with restlessness, anorexia, high grade fever 
and multiple necrotic lesions on hands and feet (ecthy-
ma gangrenosum). Liver was palpable 2 cm below costal 
margin and spleen was palpable in deep inspiration. His 
family history wasn’t significant. He was received broad 
spectrum antibiotics without response. Echocardiogram 
showed large vegetation on mitral valve and blood PCR 
for fungal infection was positive. Other laboratory tests 
were within normal limits.

Abdominal sonography showed normal position 
and size spleen (longitudinal diameter: 65 mm) with 
subcapsular hypoechoic shadow with 7 mm diameter. 
Intersperse linear echogenicity was seen in parenchy-
ma. Two wedge shape hypoechoic foci and intersperse 
linear striation was seen in parenchyma. Despite hyper-
vascularity of surrounding soft tissue, no vascular blood 
flow was seen in splenic parenchyma (Figure 3A and 
Figure 3B). Except mild hepatomegaly, otherwise ultra-
sound finding was normal.

Interestingly, severe abdominal pain or guarding was 
not a significant symptom and it was responded to con-
servative management. Amphotericin B liposomal was 
added to therapeutic regime. He discharged with good 
general status.

In second visit on 3.5 month next, the child was well 
being and without any abdominal discomfort. The fol-
low up ultrasound shows spleen size to decrease (42 
mm) with shrinkage border, capsular and paranchymal 
calcification, and without significant revascularization 
(Figure 3C and Figure 3D).

Discussion

Few reports of splenic infarction of various etiologies 

probe was show diffuse hypoechogenicity of the splenic 
parenchyma with interspersed hyperechoic linear stri-
ation (lacy appearance). Splenic capsule was thick, and 
an irregular subscapular homogenous hyperechoic area 
is observed at upper pole. No vascular flow detected in 
spleen capsule and parenchyma on color Doppler as-
sessment (Figure 2). Also, diaphragmatic defects and 
associated hernia was obvious on the ultrasound.

The patient went to the operation room for the 
second time. The spleen was in normal position and 
non-wandering. It had an infarcted appearance and 
splenectomy was done. The intra-thoracically herniated 
gastric volvulus and some intestinal loops were seen and 
returned to abdominal cavity to the normal position. 
Then, the diaphragmatic defects were repaired. Macro-

 

Figure 1: AP Upper GI view shows hiatal hernia with in-
tra-thoracic stomach. There is a tubular gas pattern in right 
cardio-phrenic angle that in lateral view revealed associat-
ed Morgagni hernia. 

 

Figure 2: Sonographic pattern of spontaneous hemorrhagic splenic infarction in associated with diaphragmatic hernia: A) Mild 
splenomegaly with heterogeneous echo pattern; B) Diffuse hypoechogenicity of the splenic parenchyma with interspersed 
hyperechoic linear striation and irregular subscapular homogenous hyperechoic area; C) No vascular blood flow detected in 
splenic parenchyma. Capsule is thick. 
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in this case but there weren’t any proven mechanisms 
to explain this association; the spleen was in normal po-
sition and non-wandering. However, hypoperfusion due 
to hiatal herniation of gastric and splenic vascular ped-
icle can be a probable hypothesis for cause of MSI. We 
found no documented evidences in the previous studies 
to show this relationship. As in a 9-years-old child with 
sickle cell anemia (SCA), clinical findings of SCA and es-
pecially small spleen due to autosplenectomy process 
were observed, Hemoglobin electrophoresis for detec-
tion of SCA was not performed in this case; because, the 
mentioned findings were not present and SCA is very 
rare in our geographic region.

The septic emboli from endocarditis may be etiology 
of massive splenic infarction in the second our case. This 
cause is mentioned in other report, through fungal em-
bolus as an etiology is rare [2].

The presentation of MSI is variable, but the majori-
ty present with sudden onset of severe pain in the left 
upper quadrant of abdomen. Among the reported cases 
in the literature, the majority was presented with LUQ 
pain [1]. That may be associated with nausea, vomiting, 
fever and chills. These symptoms are non-specific and 
may be confused with other causes of acute abdomi-

including hematological and non-hematological causes 
have been published. Massive splenic infarction (MSI) 
is an extremely rare condition [3]. Focal splenic infarcts 
are common in patients with Sickle cell anemia (SCA) 
but these are usually small and repetitive leading ulti-
mately to autosplenectomy. The few case reports pub-
lished in literature that MSI can also be associated with 
Sickle cell anemia [3-7]. Splenic infarction secondary to 
acute pancreatitis was believed to be uncommon, but 
the number of reported cases is greater than previous-
ly thought. The incidence of splenic infarction in acute 
pancreatitis is about 7%; The most common cause of it 
is splenic vein thrombosis [2] that occurring in about 
1-2% of pancreatitis [8]. Another cases report study 
showed MSI in septic shock [2], polycythemia vera [8], 
splenic arterial dissection and factor V leiden mutation 
[9] and sarcoidosis [10]; The mechanism of MSI in these 
patients was unknown.

Spontaneous MSI is even rarer occurrence [3]. Re-
ports of spontaneous MSI suggest underlying comorbid-
ities as possible causes but do not point toward a defin-
itive source [1]. The first case presented in this paper is 
probably the rare occurrence of a spontaneous MSI for 
which the definitive cause of infarction was unclear. We 
noticed to an association between MSI and hiatal hernia 

 

Figure 3: Sonographic pattern of splenic infarction in CGD case: A,B) Normal size spleen with peripheral and subscapular 
hypoechoic area; the splenic parenchyma has an interspersed hyperechoic linear striation and no vascular blood flow detected 
in splenic parenchyma. C,D) Follow up ultrasound images; decrease of spleen size and shrinkage border with capsular and 
parenchymal calcification without significant revascularization. 

https://doi.org/10.23937/2469-584X/1510058


ISSN: 2469-584XDOI: 10.23937/2469-584X/1510058

Mortazavi et al. J Clin Gastroenterol Treat 2018, 4:058 • Page 4 of 4 •

3. Al-Salem AH (2013) Massive splenic infarction in children 
with sickle cell anemia and the role of splenectomy. Pediatr 
Surg Int 29: 281-285.

4. Al Jama AH, Al Salem AH, Al Dabbous IA (2002) Massive 
splenic infarction in Saudi patients with Sickle cell anemia: 
A unique manifestation. Am J Hematol 69: 205-209. 

5. Mengual-Ballester M, Pellicer-Franco E, De Andrés-García B, 
Aguayo-Albasini JL (2014) Massive splenic infarction leading 
to sickle cell disease. Rev Esp Enferm Dig 106: 296-297.

6. Abeysekera WY, de Silva WD, Pinnaduwa SS, Banagala 
AS (2012) Acute massive splenic infarction with splenic vein 
thrombosis following altitude exposure of a Seri Lankan male 
with undetected Sickle cell trait. High Alt Med Biol 13: 288-290. 

7. Whyte D, Forget B, Chui DH, Luo HY, Pashankar F (2013) 
Massive splenic infarction in an adolescent with hemoglo-
bin S-HPFH. Pediatr Blood Cancer 60: E49-E51.

8. Aggarwal H.K, Jain D, Rao A (2016) Venous Thrombosis 
Complicating Acute Pancreatitis. JK Science 18: 120-122. 

9. Beckett D, Miller C, Ferrando JR, Banerjee AK (2004) Case 
report: polycythaemia vera presenting as massive splenic 
infarction and liquefaction. Br J Radiol 77: 876-877.

10. Muñoz García A, Abarca Costalago M, Hierro Martín I, 
Valdivielso Felices P (2011) Splenic arterial dissection and 
factor V Leiden mutation causing massive spleen infarction. 
Rev Esp Enferm Dig 103: 438-439.

11. Patel I, Ismajli M, Steuer A (2012) Sarcoidosis presenting 
as massive splenic infarction. Case Rep Rheumatol 2012: 
834758.

12. Kianmanesh R, Aguirre HI, Enjaume F, Valverde A, Brugière 
O, et al. (2003) Spontaneous splenic rupture: report of three 
new cases and review of the literature. Ann Chir 128: 303-309.

13. Maresca G, Mirk P, De Gaetano A, Barbaro B, Colagrande 
C (1986) Sonographic patterns in splenic infarct. J Clin Ul-
trasound 14: 23-28.

14. Mackenzie DC, Liebmann O (2013) Identification of splenic 
infarction by emergency department ultrasound. J Emerg 
Med 44: 450-452.

15. Wan YL, Cheung YC, Lui KW, Tseng JH, Lee TY (2000) Ultra-
sonographic findings and differentiation of benign and malig-
nant focal splenic lesions. Postgrad Med J 76: 488-493.

16. Chiorean L, Zdrenghea M, Badea R (2014) Ultrasonogra-
phy of the spleen. Pictorial essay. Med Ultrason 16: 48-59.

17. Caremani M, Occhini U, Caremani A, Tacconi D, Lapini 
L, et al. (2013) Focal splenic lesions: US findings. J Ultra-
sound 16: 65-74.

18. Chen MJ, Huang MJ, Chang WH, Wang TE, Wang HY, et 
al. (2005) Ultrasonography of splenic abnormalities. World 
J Gastroenterol 11: 4061-4066.

19. Llewellyn ME, Jeffrey RB, DiMaio MA, Olcott EW (2014) 
The sonographic “bright band sign” of splenic infarction. J 
Ultrasound Med 33: 929-938.

nal pain [3]. In first our case the patient didn’t have any 
localized left upper quadrant pain. She was admitted 
with an unusual presentation of diffuse abdominal pain 
and tenderness and was operated with the diagnosis of 
peritonitis. The presentation of diffuse abdominal pain 
in the case of an MSI in unusual and typically occurs if 
infarction has led to rupture [11]. In our second case, 
abdominal symptoms were no significant, probably due 
to other clinical picture of background disease.

It mentioned that ultrasound is less sensitive for 
acute infarcts because there is no differential between 
the echogenicity of infracted and normal tissue and CT 
may be the most valuable imaging modality for making 
the diagnosis [2]. However, sonography is a first useful 
imaging technique for the initial assessment and sub-
sequent follow-up of suspected splenic infarcts [12]. 
Focal splenic infarcts are seen as multiple triangular or 
wedge-shaped hypoechoic areas that were identified at 
the periphery of the splenic parenchyma in initial phase 
and echogenic as fibrosis occurs. Color Doppler imaging 
may show a lack of perfusion [13-17].

For massive splenic infarcts, in a retrospective Llewel-
lyn, et al. study, they noticed highly reflective bright 
linear bands within lesions (bright band sign) that had 
the classic appearance of splenic infarcts [18,19]. In our 
cases, the sonographic appearances of massive splen-
ic infarction were: 1) Normal size or mild enlargement 
of the spleen; 2) Diffuse hypoechogenic of the splenic 
parenchyma with interspersed hyperechoic linear stri-
ation; 3) Subcapsular of irregular homogenous hypere-
choic or hypoechoic area; 4) Absence of vascular flow is 
observed in color Doppler.

In overall, an interspersed hyperechoic linear stria-
tion of the splenic parenchyma and subcapsular abnor-
mal shadow are the valuable signs of massive splenic 
infarct on ultrasound, and color Doppler and CT scan 
can be used for diagnosis confirmation.
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